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Abstract

This study examines the effect of government educational spending and macroeconomic uncertainty on schooling outcomes
in Nigeria using the econometric methods of cointegration and error correction mechanism together with the vector auto-
regression methodology. The results indicate that schooling outcome cointegrated with all the identified explanatory variables.
The study found that public educational spending impacts positively on schooling outcome while macroeconomic instability
impacts negatively. The variance decomposition analysis shows that “own shocks” constitute the predominant source of
variation in schooling outcome. The impulse response analysis shows that any unanticipated increase in the macroeconomic
uncertainty rate will have a contractionary impact on literacy rate. The policy implication of this study is that government
should pay attention to policies that enhance educational attainment through adequate public social investment under stable
macroeconomic environment.
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Resumen

Este estudio examina el efecto en el gasto publico en educacion y la incertidumbre macroeconémica en los logros edu-
cacionales en Nigeria usando métodos econométricos de cointegracion y mecanismos de correccion de error junto con la
metodologia de vector de autoregresion. Los resultados indican que los logros educacionales se cointegraron con todas las
variables explicativas identificadas. El estudio encontrd que el gasto publico educacional impacta positivamente en los lo-
gros educativos, mientras que la inestabilidad macroecondmica impacta negativamente en estos. El analisis de la varianza de
descomposicion muestra que “shocks propios” constituyen la fuente predominante de variacion en los logros educacionales.
El analisis de respuesta de impulso muestra que un incremento no anticipado en el indice de incertidumbre macroeconémico
tendra un impacto de contraccion en el indice de alfabetizacion. La implicancia politica de este estudio es que el gobierno
deberia poner atencion en sus politicas para mejorar el rendimiento educativo a través de un adecuado programa de inversion
social publica en un ambiente macroeconomico estable.
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INTRODUCTION

In the mainstream economic literature, public education
expenditures have been recognized as a key aspect of
fiscal outlays in most developing countries of the world.
The reasons put forward in defense of government in-
volvement in education financing are not far-fetched.
Empirically, education and human capital have been
found to have a positive and significant effect on eco-
nomic growth (World Bank, 1980; Barro, 1998; Barro
& Sala-i- Martin, 1995), reduce fertility rates (Moock
& Jamison, 1988), improve health and enhance social
and political participation (Hill & King, 1991).

According to Sen (1999), education has both in-
trinsic and instrumental value. It is desirable not only
for the individual but also for the society as a whole.
Education as private good benefits directly those who
receive it, which in turn affects the individual’s future
income stream. At the aggregate level, a better educated
workforce is thought to increase the stock of human
capital in the economy and increase its productivity.
Considering the externalities prevalent in education,
it is widely accepted that the state has a key role to
play in ensuring equitable distribution of educational
opportunities to the entire population. This is particu-
larly crucial in developing countries such as Nigeria
that suffer from high levels of poverty, inequality and
market imperfections. Public intervention in education
can lead to improvement in the future stream of indi-
viduals, enabling equitable distribution of wealth and
help reduce poverty (Mukherjee, 2007).

Furthermore, the justification of public spending
on social goods, particularly education, is based on the
classical literature on public goods, where it is argued
that social goods provide a rationale for the allocative
function of budget policy. It is argued that the public
sector performs certain functions because some goods
cannot be provided efficiently through the market system
owing to apparent market failures or associated inef-
ficiencies. Market failure occurs because the benefits
created by social goods are not limited to one particular
consumer who purchases the goods, as is the case with
private goods. The non-rival or non-excludability nature
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of public goods has important implication for consumer
behavior and on the provision of both private and so-
cial goods (Musgrave & Musgrave, 1989). Although
the market mechanism is structured for the provision
of private goods, the exclusivity of the title accorded
purchasers of private goods is lacking in social goods. It
would be inefficient therefore to exclude any consumer
from partaking in the benefits of a social good since
such consumption does not reduce or limit the benefits
according to others (Onwioduokit & Tule, 2002).

In view of the foregoing, conscious attempts have
been made to examine the effectiveness and efficiency
of public expenditure in the social sector. A number of
past studies, such as Filmer and Pritchett (1997), Mingat
and Tan (1992), Harbison and Hanushek (1992), Gupta
et al. (2002), Baldacci et al. (2004) among others,
have investigated the effectiveness of public spending
in education (and health) on social development out-
comes such as enrollment rates, infant mortality rate,
life expectancy and other outcome indicators. Most of
these studies either use cross-country datasets or con-
centrate on a sub-sample of developing economies or
on a particular region like Africa. The results of these
cross-country studies are mixed. Harbison and Hanushek
(1992), for instance, examined twelve studies in devel-
oping countries that investigated the linkages between
public education spending and educational outcomes.
Six of these studies establish a statistically significant
positive relationship between the two; others found no
evidence of any measurable impact on outcomes. This,
by implication, suggests the need for an in-depth analysis
of the effectiveness and efficiency of public spending
in educational outcomes with a view to determining
whether further gains can be achieved with better use
of resources with improved quality.

Educational attainment is believed to be sensitive
to macroeconomic problems resulting from negative
internal and external shocks that a country has to face.
These shocks include terms of trade shocks, political
instability, war, policy uncertainty and other disturbances
among others. Uncertainty and instability are gener-
ally believed to be serious obstacles to public social
spending in developing/transition economies. Sudden
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economic downturns, resulting from factors such as fis-
cal weakness, weak financial systems, falling external
competitiveness, a decrease in export volumes, and
natural disasters are a reality in many African countries,
including Nigeria.

The theory of human capital suggests that macro-
economic crises can affect the total amount of schooling
attainment, the timing of this schooling, and the effort
which is devoted to schoolwork. Generally, an adverse
macroeconomic shock will depress major macroeco-
nomic variables including current employment and
wage prospects. Consequently, the opportunity cost of
attending school will fall. Holding everything else equal,
this should culminate in an increase in human capital
investment. When macroeconomic shocks are persistent,
they may also depress expected lifetime earnings, and
have an effect on the marginal benefit from schooling.
If the lifetime earnings of all individuals increased by
the same percentage, regardless of their schooling, then
the marginal benefit associated with an additional year
of schooling will be lower. Crises need not, however,
have a uniform effect across the board on expected earn-
ings. In addition, the effect of a crisis on the wages and
employment prospects of adults in a household may also
have an effect on the schooling and employment deci-
sions of children (Schady, 2002). Galor and Zeira (1993)
reveal that income and wealth distributions affect the
adjustment of the economy to aggregate shocks, when
this adjustment calls for investment in human capital
and sectorial shifts. Also, many studies have explored
the complex nature of the relationship between human
capital formation and child labor and found that child
labor impedes the acquisition of education and human
capital in developing countries. Some studies, however,
find the opposite result: Basu and Van (1998) give a
thorough review of studies that examined the relations
between intergenerational dynamics of child labor and
human capital formation.

Empirical studies on the relationship between
macroeconomic uncertainties and human capital
formation are scanty. The empirical evidence on the
interaction between systemic shocks, educational
investment and schooling outcomes is mixed. For
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instance, evidences abound in the literature that the
United States of America experienced a large increase
in secondary school enrollment rates during the Great
Depression, especially in those states that were hardest
hit by unemployment (Goldin, 1999). Within the context
of the developing countries setting, some studies report
that macroeconomic shocks have negative effects on
enrollment (Flug, Spilimbergo & Wachtenstein, 1998;
Behrman, Duryea, & Szekely (2000). These studies are
mainly cross-sectional in nature which, by implication,
means that the parameter estimates are similar across
countries. Evidence from specific countries is rare and,
specifically, studies on the effect of macroeconomic
shock and public educational spending on schooling/
educational outcomes in Nigeria are few. Therefore,
the main objective of this study is to examine the effect
of public educational spending and macroeconomic
uncertainty on schooling outcomes in Nigeria for the
period from 1975 to 2007, using the econometric methods
of cointegration and error correction techniques together
with the vector auto-regression methodology.

The organization of the rest of the paper is as follows:
section two focuses on the literature review. Section
three gives an overview of the performance of Nigerian
economy and educational development. Section four
deals with the analytical procedure, model specification
and estimation techniques, while section five presents the
empirical analysis, including the policy implications of
the findings. Lastly, section six summarizes the findings
and also contains the concluding remarks.

LITERATURE REVIEW

There is now a substantial literature exploring the re-
lationship between public spending on education and
outcomes such as enrolment rates. However, decades
of intensive studies produce conflicting results. Most
of these studies are based on cross-country data. Most
studies revealed that the direct impact of public invest-
ment on measures of education attainment is weak (Noss,
1991; Mingat & Tan, 1992). Findings by Anand and
Ravallion (1993) showed that there was no significant
relationship between education outcomes and public
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education spending. Gupta et al. (1999) use ordinary
least square and two stages least squares regression on a
cross section of data from 50 developing and transitional
economies. Results indicate that greater public spend-
ing on primary and secondary education has a positive
impact on widely used measures of education attain-
ment such as gross enrolment in primary and secondary
education, gross enrolment in secondary education and
persistence through grade four. Regression estimates
showed that performance in the education sector is also
affected by other factors such as per capita income,
urbanization, adult illiteracy, access to safe sanitation
and water, and immunization. This is consistent with
the findings of Mingat and Tan (1992).

McMahon (1999) found a negative and significant
relationship between per pupil expenditures and the pri-
mary gross enrolment rate, and a positive and significant
impact of total education expenditure as a proportion
of GNP. Findings from the McMahon study suggest
that increasing primary education expenditures has a
positive and significant impact on the primary gross
enrolment rate. However, it is noteworthy that this study
does include per capita income as an explanatory vari-
able, and probably these resource variables might have
been used as proxy for per capita income. Colclough
and Lewin (1993) include per capita income variables
and found that expenditure as a proportion of GNP is
not significant when entered separately.

In a study of five African countries, Ogbu and
Gallagher (1991), attempt to establish whether education
outcome are affected by the composition of public
education spending. They reported that enrolment rates
are significantly affected by the composition of public
education spending. Using a panel data for African
countries from 1990 to 2002, the aim of Anyanwu and
Erhijakpor (2007) was to investigate the relationship
between government expenditure on education and
enrolment at the primary and secondary school levels,
with illustrations from the SANE countries (South
Africa, Algeria, Nigeria and Egypt). Results provide
support for the proposition that government expenditure
on education impacts positively on education attainment.
The evidence is stronger for secondary education. The
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study also finds that other policy interventions, such as
consolidating and sustaining democracy, accelerating
national income and international community fulfilling
its aid promises to Africa also were found crucial for
school enrolment. This is consistent with the findings
of Mingat and Tan (1992) which reported that others
variables such as per capital income, the age distribution
of the population, parental perceptions of costs and
benefits, urbanization and family background or parental
education are statistically significant variables explaining
education attainment.

A number of studies have examined the effect of
macroeconomic crises on schooling outcomes. However,
the link between crisis and schooling attainment seems
to be ambiguous. Kisswani (2008) explores the impact
of the Great Depression on education, on race (whites
and blacks) and gender (males and females), during the
period 1930-1940. The results (using individual census
data from 1960) show some evidence that the Great
Depression affected the education of white individuals
born between 1911 and 1915.

Schady (2002) analyzed the impact of macroeconomic
crisis on education in Peru between 1988 and 1992. The
author reported that crisis has no effect on attendance
rates but noticed a significant decline in the fraction
of children who are both employed and attend school.
Using cross-country regressions, Flug, Spilimbergo
and Wachtenstein (1998) report that macroeconomic
shocks have negative effects on enrollment. Behrman,
Duryea, and Szekely (2000) suggest that the poor
macroeconomic prospects of the 1980°s in Latin
America set back the rate of growth of schooling
attainment in the region. In Indonesia, Thomas et al.
(2004) observed that the country’s deep financial crisis
of 1998 seemed to have had little effect on schooling
outcomes. This is consistent with the works of Cameron
(2000) and Pradhan and Sparrow (2000) which report
some impact of the crisis on enrollment, although the
effects tend to be small.

The message from the above review is clear. The
empirical evidence on the interaction between public
educational expenditure, macroeconomic shocks and
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schooling outcomes is inconclusive. Generally, it is
difficult to draw policy conclusions from cross-country
data; much however, depends upon the country specific
situation. This is the motivation for this paper.

NIGERIA: MACROECONOMIC
ENVIRONMENT AND PERFORMANCE
OF THE EDUCATION SECTOR

During the late 1970s and early 1980s, Nigeria, like
most developing countries, experienced unprecedented
and severe economic crisis. As a result, the country lost
decades of development due to negative-to-slow growth
and has been one of the weakest growing economies in
the world on a per capita basis especially for the period
1981-2000. Broad macroeconomic aggregates - growth,

Table 1.
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terms of trade, real exchange rate, government revenue,
etc. - have proved, over the 1975-2000 period, to be
some of the most volatile in comparison to over 100
developing countries. Over the last three decades, high
macro volatility has become a key determinant as well
as consequence of poor economic management (NPC,
2004). Table 1 and Figure 1, which provide data on
selected macro and socioeconomic indicators for se-
lected years, support this summary view. Generally, the
economy has been characterized by widening saving
investment gap, high variable rates of inflation, chronic
balance of payments and huge budget deficits. Macro
policy has been greatly circumscribed by the high/in-
efficient as well as highly volatile and unstable public
sector spending. The extremely volatile macroeconomic
environment has continued to produce adverse economic
and social effects in all spheres of life.

Performance of Some Selected Macro and Socioeconomic Variables for Selected Years (%)

Year Capacity Monthly Average Overall Fiscal Budget ~ Growth of Real Adult literacy rate
Utilization =~ Exchange Rate (N/$) Deficit as a ratio of GDP GDP (% ages 15 and above)
1975 76.6 0.6159 -1.99 6.0 38.0
1980 70.1 0.5464 -3.98 -0.8 39.0
1985 383 0.8938 -4.48 -3.4 44.0
1990 40.3 8.0378 -8.27 8.3 52.0
1995 29.29 21.8861 0.05 2.7 57.0
2000 36.1 102.1052 -2.26 3.8 57.0
2005 54.80 132.1470 -1.11 6.51 57.0
2006 53.30 128.6516 -0.55 6.03 64.2
2007 53.38 125.8331 -0.50 6.45 64.2

Source: Central Bank of Nigeria 2008. Annual Report and Statement of Accounts, CBN, Abuja
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Figure 1. Inflation rate, 1980-2007 (%).
Source: Central Bank of Nigeria 2008. Annual Report and Statement of Accounts, CBN, Abuja
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An examination of the trends in public spending on
education further sheds light on the possible impact of
macroeconomic instability on human-capital related
sectors. Figure 2 and Table 2 show the expenditure
on education as a ratio of GDP and total government
expenditure. Education expenditure as a ratio of total
government expenditure between 1975 and 2007 aver-
ages 6.97% and varies from 2.22% to 14.30%. This fell
below the minimum standard of 26% of annual budget

Table 2.
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prescribed by the United Nations Scientific and Cultural
Organization. The emerging trend shows that education
expenditure as a ratio of GDP follows the same trend.
It ranges from 0.39% to 7.86% with a mean of 1.62%.
It is evident from the analysis that the Nigerian govern-
ment needs to commit much greater fund to education
sector if the country wants to develop skilled manpower
that would make enormous contribution to growth and
development.

Ratio of Government Expenditure on Education to GDP and

Total Government Expenditure (%)

Educational Expenditure

Educational Expenditure as a ratio

Year as a ratio of GDP of Total Government Expenditure
1975-1979 2.81 11.07
1980- 1985 2.00 8.96
1986-1992 0.80 3.82
1993-1998 0.85 491
1999-2004 1.17 7.01
2005-2007 3.22 7.59
1975-2007 1.62 6.97

Source: Computed by the author based on data from Central Bank of Nigeria 2008.

Annual Report and Statement of Accounts, CBN, Abuja

Percent
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Exp. as a ratio of GDP (%)

------- Exp. as a ratio of Total Govt (%)

Figure 2. Expenditure on Education as a Ratio of GDP and Total Government Expenditure

Source: Computed by the author based on data from Central Bank of Nigeria 2008.

Annual Report and Statement of Accounts, CBN, Abuja
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ANALYTICAL PROCEDURE, MODEL
AND ESTIMATION TECHNIQUES

Model Specification

Following Gupta et al. (1999 and 2002), a general
model showing the relationship between public edu-
cation spending and schooling/educational outcome is
developed. This model is a modified education produc-
tion function which is complemented with a series of
control variables introduced into the model. Generally,
an education production function describes the nexus
between combinations of schooling inputs, economic
and non-economic inputs and the resulting output. The
production process depends, in part, on the education
subsystem and its resource input but also on the non-
economic, social, economic and physical conditions.
The general model used by Gupta et al. (1999) is an
education production function given as:

Y=f(X,, X 2) (1)

where Y,, is a social indicator reflecting education
attainment for a country ¢ as measured by adult literacy
rate, which is a function of aggregate public spending
on education as a share of GDP, X allocations to
different programs within the sector; X, ; and a vector
of socioeconomic variables Z,. Following this reasoning,
schooling/educational outcome is specified to depend
on public educational spending as a percentage of
GDP, GDP per capita, macroeconomic uncertainty
and urbanization. Consequently, the following model
is specified to examine the effect of public educational
spending and macroeconomic uncertainty on schooling

outcomes in Nigeria.
LIT=f(PEX, MAU, PCI, URB) 2)
where;

LIT: educational attainment, as measured by adult
literacy rate

PEX: Public expenditure on education as a percent of
GDP
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MAU: Macroeconomic uncertainty (derived by
percentage change in annual inflation rate, where
inflation rate is based on the consumer price index

PCI: GDP per capita measured in purchasing power
parity.

URB: Urban population, as a measure of urbani-
zation

U: Error term

The public expenditure is expected to have a posi-
tive effect on educational outcomes. Gupta et al. (1999)
underscored the fact that as household incomes rise, the
relative cost of enrolling children into school is reduced,
suggesting that increasing income would be associated
with rising enrolments. In individual economic terms,
literacy also has payoffs and it is a worthwhile invest-
ment. This, by implication, will improve literacy rate
in the long run. In addition, at higher income levels, the
demand for education would increase, assuming educa-
tion is a normal good. The choice of adult literacy rate
as a proxy for educational outcome is also supported
by Gupta et al. (1999). Schady (2002) has shown that
macroeconomic crisis affect education outcomes. The
total effect of a crisis on educational attainment depends
on the relative magnitude of the changes in the marginal
costs and benefits from education. It is instructive to
note that many variables have been used in literature
to gauge macroeconomic instability. These include
inflation rates, variability of real exchange rates, real
interest rates, fiscal deficits terms of trade and external
debt (Olaniyan, 2000). Macroeconomic uncertainty,
derived by percentage change in annual inflation rate
is employed in this study, where inflation rate is based
on the consumer price index. This variable has been
used as proxy for macroeconomic uncertainty due to
non-availability of appropriate data. Urbanization is
expected to have a positive impact on educational at-
tainment. Since access to education is better in urban
areas than in rural areas, urban dwellers will likely send
their children to school. The inclusion of the variable in
the model is supported by earlier literature review.

J. econ. finance adm. sci., 16(31), 2011
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Assuming a linear relationship between the depen-
dent and the independent variables, equation (2) can
be written as follows:

LIT, = o, + o,PEX, + a,MAU, + a,PCI, + o ,URB, + U  (3)

where PCI and MAU are the variables in log form
while others are at their respective levels. From
the discussion in the previous section, the a priori
expectations are: o). 0, . O3 0y

The scope of the study covers the period between
1975 and 2007. These are the years for which all the
data are available. All the time series data employed
were sourced from the Central Bank of Nigeria (CBN)
publications such as Annual Report and Statement of
Account, and augmented by relevant publications of the
National Bureau of Statistics (NBS) and the International
Monetary Fund (IMF).

Estimation techniques

Most time series variables are non- stationary. The first or
second differenced terms of most variables will usually
be stationary (Adam, 1993; Perman, 1989). Therefore,
the study, first, examines stochastic characteristics
of each time series by testing their stationarity using
Augmented Dickey Fuller (ADF) tests. Furthermore,
cointegration test was carried out. The use of cointe-
gration tests and error correction techniques has been
widely acknowledged in empirical economics since
their introduction over two decades ago. According to
Komolafe (1996), two variables are said to be cointe-
grated if there exist a long run relationship between the
dependent and independent variable. The cointegration
arises out of the need to integrate short run dynamics
with long run equilibrium between economic variables.
The cointegration test was done employing Johansen
(1988) framework by comparing the likelihood ratios
against their critical values at five percent. If the vari-
ous test performed support the fact that cointegrating
relationships exist between the dependent and any (or
a combination) of its explanatory variables, then there
will be the need to estimate a parsimonious error cor-
rection model (ECM). The ECM is then employed to
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analyze the response of educational/schooling outcomes
to a stimulus in the explanatory variables in a dynamic
setting. The ECM is accepted when the residuals from
the linear combination of non-stationarity I (I) series
are themselves stationary. The acceptance of ECM
implies that the model is best specified in the first dif-
ference of its variables. Consequently, the application
of cointegration paradigm will guard against the loss
of information from long-term relationships in the first
differences (Azeez & Falusi, 2003).

On intuitive ground, the modeling of educational
outcomes equation in this study also uses the vector
autogression (VAR) technique. VARs are useful for
forecasting systems of interrelated time series variables.
A VAR is explicitly formulated as a coherent unified
system, with the variables chosen based on how they
fit into the system as a whole rather than how they
contribute to a particular sub-system. The problems
created by exogeneity assumptions are provided by
treating all variables as endogenous. Expectations are
explicitly handled by allowing lags of every variable to
enter the equation explaining each variable. Thus, the
effects of the sequence of past states of the entire system
on expectations, and therefore on the current value of
a given variable, are accounted for in a reduced form.
A VAR system is a system in which every equation
has the same right hand variable, and those variables
include lagged values of all the endogenous variables.
VARSs are also used for analyzing the dynamic impact
of different types of random disturbances on systems
of variables.

The estimated coefficients of the VARs are dif-
ficult to interpret. To draw conclusions about VAR,
we are most interested in the variance decompositions
and impulse response functions. What the VAR does
is to express the residuals (or innovations) in terms
of the variables in the model — the contemporaneous
effects, i.e., invert the system. We can then generate
innovations after decomposition, which have different
economic interpretation. Thus, what is interesting in
a VAR analysis is: (i) the impulse response functions:
if the system is shocked by one unit of x, how is y
supposed to respond? This is traced out by impulse
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response functions. Consequently, the impulse response
function describes the response of an endogenous vari-
able to one of the innovations. Specifically, it traces the
effects on current and future values of the endogenous
variable of a one standard deviation shock to one of the
innovations (Chete, 2001). (ii) Variance decomposi-
tion: in a VAR, the variance decomposition at horizon
h is the set of R values associated with the dependent
variable y, and each of the shocks / periods prior. (iii)
The forecast error variance: the variance of the series
is decomposed into parts attributable to each set of the
innovation (shock) process.

EMPIRICAL FINDINGS

Table 3 presents the results of the unit root tests. The
ADF statistics were compared with the Mackinnon (1991)
critical values provided by the Eviews econometrics. The

Table 3.
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results of the unit root test show that all the variables
have unit roots, i.e. they are not stationary at levels but
are stationary at first difference. This, by implication,
means that schooling/educational outcome proxied by
adult literacy rate (LIT), public educational expenditure
as a percentage of GDP (PEX), per capita income (LPCI),
macroeconomic uncertainty (MAU), urbanization
(LURB) are all stationary at first difference.

The long-term relationships among the variables were
examined using Johansen cointegration framework. The
results of the cointegration test are reported on Table
4. The contegration test results indicate that there are
four cointegration vectors that exist. In summary, the
cointegration test showed that schooling/educational
outcome proxied by adult literacy rate, per capita income,
urbanization, macroeconomic uncertainty and public
educational spending have equilibrium condition that
keeps them in proportion to each other in the long run.

Result of Unit Root Tests Using Augmented Dickey Fuller (ADF)

ADF Test Statistic 95% ADF Ceritical Value
Variable Remarks
At Level At 1% Difference At Level At1% Difference
LIT -1.7036 -9.9819 -3.5670 -3.5614 I(D
PEX -3.6629 -4.7837 -3-5670 -3.5731 I(T)
LPCI -1.9219 -5.8375 -3.5670 -3.5614 I(D)
MAU -3.3289 -4.8266 -3.5670 -3.5731 I(T)
LURB -0.6562 -4.2151 -3.570 -3.5731 I(T)

Source: Extracted from the computer output.

Note: Series — LIT, LPCI, LURB, MAU, PEX LIT measures educational outcome proxied by adult literacy rate; PEX is public
educational expenditure as a percentage of GDP; LPCI is the per capita income; MAU measures macroeconomic uncertainty;

LURB measures urbanization.

Table 4.
Johansen Cointegration Tests Results
Eigen Value Likelihood 5 Percent Critical 1 Percent Critical Hypothesized No
& Ratio Value Value of CE(S)

0.742744 110.9470 76.07 84.45 None **
0.579669 68.8589 53.12 60.16 At most 1 **
0.466105 41.99072 3491 41.07 At most 2 **
0.405282 22.53649 19.96 24.60 At most 3 *
0.187237 6.426788 9.24 12.97 At most 4

Source: Extracted from the Computer Output
Note: Series — LIT, LPCI, LURB, MAU, PEX
Variables are as defined in Table 3.

*(**) denotes rejection of the hypothesis at 5% (1%) significance level.
L.R. test indicates 4 cointegrating equations(s) at 5% significance level.

J. econ. finance adm. sci., 16(31), 2011



16 Journal of Economics, Finance and Administrative Science

Table 5 shows the estimated results of the model.
All the coefficients of the variables have the expected
signs. Most of the coefficients are significant at the
conventional level. In terms of the good fit of the model,
the adjusted R?is modest, implying that changes in adult
literacy rate (dependent variable) can be satisfactorily
explained by the explanatory variables included in the
model. With respect to per capita income, a positive
but not a significant relationship was established. This
implies that per capita income has not been efficiently
utilized to improve educational attainment in Nigeria.

The majority of citizens has low per capita income
and this is not enough to encourage schooling. Even, as
household incomes rise, the resources are channeled to-
wards unproductive ventures not relating to educational
development. This underscores the fact that sustainable
per capita income is a necessary condition for enhancing
social outcomes and successive Nigerian governments
must create employment opportunities in order to en-
hance the earning capability of the people. Urbaniza-
tion seems to be significant in explaining changes in
educational attainment proxied by adult literacy rate. It
is significant at 5 percent level. The coefficient appears
to show a stronger level of significance when lagged
by two years. The result suggests that urban dwellers
encourage their children to go to school. Urbanization
exposes a lot to appreciate the importance of education.

Table 5.

December 2011

This may further reinforce the argument to develop
the rural areas where more than sixty percent of the
population is found. The results definitely strengthen
the argument for massive investment in the education
sector in both rural and urban areas. Considerable efforts
must be put in place to woo stakeholders in the Nigerian
economy to invest in the educational sector.

The coefficient of macroeconomic uncertainty has a
negative but significant relationship impact on educa-
tion/schooling outcome. The coefficient is significant at
1% when lagged by three years. This is not surprising:
improvement of standards of living and sustainable
growth requires sustainable policies.

Macroeconomic stability does not by itself ensure
social progress or lead to economic development. It
is a pre-requisite for sustainable growth and makes it
easier to achieve societal objectives. Thus, any serious
effort to improve literacy in Nigeria should be preceded
by a sound macroeconomic framework of economic
management.

The coefficient of public educational expenditure
has a positive and significant relationship impact on
education outcome proxied by literacy rate. It is signifi-
cant at 1% level. This empirical evidence supports the
argument that the role of public investment in human

Parsimonious Representation of the Error Correction Model Dependent Variable — D (LIT)

Variables Coefficient Std. Error t-Statistic Prob.
Constant -0.7176 0.7771 -0.9234 0.3663
D(LPCI(-3)) 1.0027 3.3047 0.3034 0.7646
D(LURB(-2)) 27.9425%% 13.0638 2.1389 0.0443
D(LMAU(-2)) -0.0003 0.0002 -1.4173 0.1711
D(LMAU(-3)) -0.0005% 0.0002 2.7357 0.0124
D(LPEX(-1)) 0.8151%%* 0.1941 4.2000 0.0004
D(LPEX(-2)) 0.8361%** 0.2676 3.1240 0.0051
ECM(-1) -0.3948%** 0.1713 -2.3051 0.3663

Note: **;*** means significant at 5%, 1%, respectively

R-Squared 0.61

Adjusted R-squared ~ 0.48
Durbin-Watson Stat  1.73
F-Statistic 4.66
Prob(F-Statistic) 0.00
Source: Extracted from the Computer Output
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capital development cannot be overemphasized in a
developing nation like, Nigeria. For rapid economic
and sustainable economic progress, investment in
education should be regarded as very important. Pub-
lic intervention in education can lead to improvement
in living standards, enabling equitable distribution of
wealth and help reduce poverty incidence. The ECM
is negative (-0.39) as expected and significant at 5%
level of significance. It shows that 39% disequilibria
in adult literacy rates in previous year are corrected
in the current year, that is, it shows that the variables
have to be adjusted approximately by 39% to restore
equilibrium in the short run.

An examination of the short-run dynamic properties
of schooling outcome is further investigated by
estimating forecast error variance decomposition and
generalized impulse response analysis. Forecast error
variance decomposition gives information on the
dynamic behavior of the variables in the system. The
variance decomposition shows the proportion of the error
forecast variance for each variable attributable to its own
innovation and to innovations in the other endogenous
variables. In this case, it provides information on the
importance of various structural shocks explaining
the forecast variability of schooling outcome and its
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determinants. Table 6 presents the forecast error variance
decomposition of the five endogenous variables. “Own
shocks” variation ranged from 83.5% to 100% over
the ten-year horizon. From a contribution of 100%
to variations in its forecast errors, the contribution of
adult literacy rate fell to 89.4% in the medium term and
83.5% in the long term. The lost share was taken up
by other variables. The innovation of macroeconomic
uncertainty which accounts for the forecast error
variance of literacy rate ranged from 0% to 2.91%. In
summary, the variance decomposition analysis shows
that “own shocks” constitute the predominant source
of variation in schooling outcome.

Table 7 and Figure 3 show the results of the impulse
response analyses derived from the estimated VAR
models. The impulse response functions are tools to show
the dynamics of the variables tracing out the reaction
of each variable to a particular shock at time ¢. One can
conclude from the findings in Table 7 that past schooling
outcome (proxied by adult literacy rates) shocks have
positive but declining relationship with current adult
literacy rate in the first nine years, and the relationship
turns negative in the tenth year. Any unanticipated
increase in the macroeconomic uncertainty rate will have
a contractionary impact on the adult literacy rate.

Table 6.
Variance decomposition of Adult literacy rate (LIT)
Period S.E. LIT LPCI LURB MAU PEX
1 1.473182 100.0000 0.000000 0.000000 0.000000 0.000000
2 1.544475 98.29627 0.479502 0.002232 1.174930 0.047070
3 1.841541 94.31599 2.458247 0.232155 2.585811 0.407798
4 1.937486 91.94437 4.427196 0.341142 2.590844 0.696446
5 2.042247 89.35966 5.994876 0.853463 2.838509 0.953496
6 2.083242 87.54826 7.000586 1.438195 2.910288 1.102666
7 2.110906 86.16688 7.487892 2.255696 2.898293 1.191240
8 2.124757 85.15321 7.616410 3.137965 2.869184 1.223229
9 2.136080 84.26696 7.578333 4.090695 2.839003 1.225004
10 2.146376 83.46551 7.506245 4.997709 2.815998 1.214538

Source: Extracted from the Computer Output
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Table 7.

December 2011

Impulse Response Functions. Response of LIT to One S.D. Innovations

Period LIT LPCI LURB MAU PEX

1 1.473182 0.000000 0.000000 0.000000 0.000000
(0.18709) (0.00000) (0.00000) (0.00000) (0.00000)

2 0.417729 0.106949 0.007297 -0.167412 -0.033508
(0.25245) (0.23116) (0.22271) (0.25745) (0.23188)

3 0.923986 0.268194 0.088429 -0.244264 0.112724
(0.28431) (0.18155) (0.11529) (0.25504) (0.18207)

4 0.502936 0.287793 0.070235 -0.097799 0.110969
(0.28343) (0.23387) (0.16521) (0.15818) (0.15257)

5 0.524912 0.289555 0.150964 -0.145366 0.116725
(0.30121) (0.23649) (0.08919) (0.16504) (0.13652)

6 0.269290 0.231917 0.163769 -0.088971 0.089925
(0.28526) (0.23312) (0.10153) (0.12911) (0.11525)

7 0.200064 0.172733 0.195182 -0.053312 0.072292
(0.28625) (0.20828) (0.07526) (0.10850) (0.09758)

8 0.069211 0.100971 0.202865 -0.019653 0.046293
(0.27358) (0.17860) (0.07544) (0.08805) (0.07563)

9 0.025328 0.044011 0.212097 -0.002654 0.025906
(0.26489) (0.15058) (0.06931) (0.07863) (0.06316)

10 -0.015332 -0.004540 0.208781 0.013857 0.007614
(0.25212) (0.13296) (0.06658) (0.07248) (0.05483)

Source: Extracted from the Computer Output

CONCLUDING REMARKS

This study investigated the effect of government
educational spending and macroeconomic uncertainty
on schooling outcomes in Nigeria for the period from
1975 to 2007, using econometric methods of cointe-
gration and error correction mechanism together with
the vector auto-regression methodology. The study
examines the stochastic characteristics of each time
series by testing their stationarity us®ocks of each of
the endogenous variables are examined, using Vector
Autoregressive (VAR) model. The cointegration analy-
sis showed that schooling/educational outcome proxied
by adult literacy rate, per capita income, urbanization,
macroeconomic uncertainty and public educational
spending have equilibrium condition that keeps them
in proportion to each other in the long run, at least in
the Nigerian context.

Econometric estimations show a positive and sig-
nificant relationship between government educational
spending and educational/schooling outcome. Macroeco-

nomic instability affects schooling outcomes negatively
in Nigeria. The variance decomposition analysis shows
that “own shocks” constitute the predominant source of
variation in schooling outcome. The impulse response
analysis shows that any unanticipated increase in the
macroeconomic uncertainty rate will have a contrac-
tionary impact on the adult literacy rate.

The policy implication of this study is that govern-
ment should pay attention to policies that enhance
educational attainment through adequate public social
investment under stable macroeconomic environment.
Successive Nigerian governments must give top priority
to education financing. A situation where the country
spends an insignificant proportion of total government
expenditure and gross domestic product on education
leaves much to be desired. As a matter of urgency, gov-
ernment should massively invest in education. Within
this context attention should be given to the need to
provide educational facilities which makes learning
practical and easier.
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Response of One S. D. Innovations =2 S. E.

Response of LIT to LIT Response of LIT to LPCI

0.5 .
0.0 /\

-0.5

Response of LIT to LURB Response of LIT to MAU

Response of LIT to PEX

Figure 3. Generalized Impulse Response(s) to One Shock in the equation for Adult literacy rate to one shock
in explanatory variables.
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