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 The unstable record of school enrolment in Ghana is examined through government ex-
penditure on health and education for the time period 1990 to 2015. Secondary data on 
health and education expenditure and inflation rate were used in the study. The main objec-
tive of the study is to identify how the pattern of government spending on education and 
health attracts school enrolment in Ghana. Vector Error Correction Model (VECM) was 
used for estimation purpose. It was observed that government expenditure on education 
and health significantly contributes to school enrolment in the short-run and long-run. 
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Introduction 

The economic growth of Ghana had been increasing tremendously among other 

economies in Africa. Ghana was ranked the most rapid growing economy in the Sub-

Saharan economy in 2015. According to African Economic Outlook (2016), econom-

ic growth in Ghana had slowed down from 4.0% in 2014 to 3.7% in 2015. This was 

as a result of the rising fiscal deficit, public debt, and fall in resources price, among 

others. Taking to the consolidation of macro-economic stability and implementation 

of policies to tackle the falling power crisis, the discovery of oil in the country and 

improvement in agriculture, the economy is expected to recover to 5.8% in 2016, and 

8.7% in 2017 as forecasted. In September 2016, Ghana nominal GDP was 

$37.7billion which was ranked 13th position in Africa (Africa Economic Outlook, 

2016). It has the highest ranking in HDI with 0.5791 in 2014 which is the 16th and 

140th positions in Africa and the World respectively (UNDP, 2014). 
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Theories have argued that the role of human capital in the growth of an economy 

cannot be ruled out. For example, the augmented Solow growth theory of Lucas (1988), 

Romer (1989), Barro (1990), and Mankiw, Romer & Weil (1992) endogenised  human 

capital in the production function, and argued that human capital is constant returns to 

scale at the firm level and exhibit an increased returns to scale at the economy wide lev-

el, because the knowledge acquired by an individual increases productivity of the econ-

omy and also the value of the individual through exposure to technological advance-

ment in the production process. Rolleston (2009) submitted that there may be a wide 

gap in the welfare of those that have access to education and those that do not. Adjaye 

(2012) in assessing the private returns of education on employment in Ghana argues 

that primary, secondary, and tertiary education increases the chances of an individual to 

secure employment in Ghana, but tertiary education has the highest positive probability 

of being employed. This is because, the level (tertiary) equips the labour more with 

skills which are not available at the primary and secondary level. Eggoh, Houeninvo & 

Sossou (2015) pointed that human capital investment in the form of education and 

health in African countries impacted negatively on economic growth due to inefficien-

cy, corruption, bureaucracy, and underinvestment.  

In Ghana, there has been a continuous increase in the percentage of government 

expenditure on education and health to GDP. Between 1986 and 1999, expenditure on 

education and education increases from 3.35% to 7.42%, and 5.12% and 5.90% re-

spectively. The percentage of education to GDP falls to 5.76% in 2008, while health 

still increases till 2011 to 14.05% and falls drastically to 3.92% in 2014. In 2011, ed-

ucation also experiences an increase to 8.14% and falls to 6.16% in 2014 (WDI, 

2014). It was observed that the separate regulation of the sectors does not in the same 

percentage contribute to the GDP. The differences in the contribution of the variables 

to GDP are the result of individual regulation of the sectors. This study therefore in-

vestigates the extent to which expenditure on health and education impacted on 

school enrolment in Ghana. The health of individuals largely determines how energet-

ic they are to participate in other sectors of the economy. Education increases the 

knowledge and skills of an individual towards increased productivity of an economy. 

The need to understand the effect of education and health expenditure pattern on 

school enrolment in the country is therefore important.  

Literature Review 

The arguments on the role of human capital in the growth and development of an 

economy have been argued by Solow (1957) which is the classical and endogenous 

growth theory of Lucas (1988), Romer (1989), Barro (1990) and Mankiw et al. 
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(1992). Solow argues that the role of human capital is exogenously determined in the 

growth of an economy, while the endogenous growth theory endogenises the role of 

human capital to be germane in the economy. Their arguments have gained support 

through furthers studies, among them are; Adjaye, (2012) investigated Private Re-

turns on Education in Ghana, estimating the effect of education on employability in 

Ghana drawing on the latest and most comprehensive survey data in Ghana; Ghana 

Living Standards Survey (GLSS 5), to assess the effects of education on employabil-

ity in Ghana. He argued that education had a positive effect on employability in Gha-

na. Analysis of the GLSS 5 data shows that in the Ghanaian labour market, individu-

als who have attained basic, secondary and tertiary education have higher probabili-

ties of being employed than those with no education. However, the highest private re-

turn on education, in terms of employability is tertiary education. Hence, optimal post 

primary education investment in Ghana is one with a high possibility for tertiary edu-

cation. 

Onyeagu (2013) studied the impact of FDI on economic growth and the role of 

human capital in the enhancement of FDI inflow into the country of Ghana using a 

cointegration and error-correction mechanism. He found that FDI had a positive sig-

nificant effect in Ghana in the long run and so also does human capital. He recom-

mends that though FDI had a positive significant effect on growth, there is need for 

government to provide an appropriate policy environment that can enable FDI diver-

sify into other sectors apart from the mining sectors. Also there is need for adequate 

policy that will improve more on the development of human capital since it has prov-

en to be a source of growth and enhancement of FDI inflow. 

Keyeke, Sackey, and Azinim (2013) examined the relationship between public 

spending and health status in Ghana, using simple but conventional econometric 

techniques. Under five-mortality rate (per 1000 live births) was used as an indicator 

of health status. The results revealed that the availability of physicians and health in-

surance are the most important determinants of health status in Ghana. Their results 

supported the hypothesis of increasing public investments in health, especially in the 

area that will attract the training and the supply of more physicians. Their results also 

showed that the national health insurance policy is a positive determinant of health 

status and, therefore, much education is needed to enlighten and attract Ghanaians in-

to registering and subscribing to it. Government should also make money available 

for the purchase of drugs and treatment under the health insurance scheme to ensure 

its growth and sustenance. 

Blunch (2008) studied the multidimensional human capital, wages and endoge-

nous employment status in Ghana, by estimating the joint effects of formal schooling, 
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literacy and numeracy skills, and adult literacy programmes on employment and wage 

outcomes. He estimates wage and employment status equations jointly, allowing em-

ployment status to be endogenous. He observed that skills appear to be produced 

mostly from technical and vocational education and training and at higher levels of 

formal education. Adult literacy participants are less likely to be economically inac-

tive and more likely to be self-employed, hinting at the income-generating activities 

component of these programmes having indirect effects on wages through its effect 

on labour market participation, especially for females, individuals with no formal ed-

ucation, and in urban areas. 

Schultz (2003) investigated the wage rentals for reproducible human capital in 

Ghana and Ivory Coast. He considered education, child nutrition, adult health/nutrition, 

and labour mobility as the critical factors of human capital inputs in achieving sus-

tained growth in factor productivity in Ivory Coast and Ghana. Specification tests to 

check if the human capital inputs are exogenous and instrumental variable techniques 

are used to estimate the wage function. He finds out that weight-for-height is endoge-

nous, particularly prone to measurement error, and heterogeneous in their effects on 

wages. The returns to these four forms of human capital are similar within each coun-

try for men and women, but education and migration returns are higher in the more 

rapidly growing Ivory Coast, and wage effects of child nutrition proxied by height are 

greater in poorer, more malnourished in Ghana. 

Gokcekus, Ntow & Richard (2001) studied Human Capital and Efficiency: The 

Role of Education and Experience in Micro-Enterprises of Ghana’s Wood-Products 

Industry. They argued that Increasing efficiency and creating new employment via 

micro-enterprises gives solution to four problems in developing countries - unem-

ployment, migration from rural to urban areas, inefficient use of resources and lack of 

international trade capabilities. They used 242 micro- enterprises from Ghana’s 

wood-product industry in the analysis. Schooling and on- the-job training explain ef-

ficiency dispersions among micro-enterprises. However, they found out that a proper 

training programme can complement human capital creation by schooling and on-the-

job-training to improve efficiency. Such programme can also increase the awareness 

about international markets to create new employment opportunities. 

Yu, Fan and Saurkar (2009) investigated the impact of the composition of gov-

ernment spending on economic growth in developing countries. The neoclassical pro-

duction function was used as the analytical framework in the study and output was 

specified as function of labour, gross capital stock, and capital stock of various gov-

ernment expenditures. The authors used the generalised method of moments (GMM), 

which has capability to control for endogeneity or reverse causality, on disaggregate 
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public investment data for 44 developing countries over 1980 to 2004. The results 

showed that in Africa, government spending in human capital promoted economic 

growth; in Asia, government capital, agriculture, and education expenditures promot-

ed economic growth, while in Latin America; none of the government spending items 

had significant impact on economic growth. The authors argued that various types of 

government spending have differential impacts on economic growth, suggesting 

greater potential to improve efficiency of government spending by reallocation 

among sectors. 

Bose, Haque & Osborn (2003) examined the growth effects of government ex-

penditure. They investigated specifically the effect of sectoral government expendi-

tures on economic growth for a panel of thirty developing countries for the period be-

tween 1970 and 1990. They found that the effect of government capital expenditure 

on gross domestic product was positive and significant. Furthermore at the sectoral 

level, government investment and total expenditures in education were significantly 

associated with growth. 

Aghion and Saint-Paul (1998) and Blackburn and Galindev, (2003) showed that 

the correlation between growth and volatility can be negative or positive under both 

internal learning and external learning. They also made the stronger inference that the 

sign of the correlation is wholly independent of the mechanism of learning, that is, 

whether the correlation is positive or negative has no connection with the relative im-

portance of different factors (private and public inputs) in human capital formation. 

The central idea of their findings is that the relationship between output growth and 

output variability is generally ambiguous since it is contingent on specific conditions. 

Blackburn and Varvarigos (2008) examined the relationship between growth and 

volatility within a scenario where stochastic fluctuations arise from both preference 

and technology shocks as well as where accumulation of human capital depends on 

learning. Specifically, the study examined the postulate that the economic fluctuations 

in the short run influence economic prospects in the future. A dynamic stochastic 

general equilibrium model, which assumed endogenous growth through changes in 

technology and productivity, was developed. The model assumed that permanent ef-

fects can arise from temporary shocks through technological progress and productivi-

ty improvements. The model also assumed that the average growth rate of output re-

sponds to the structural characteristics of fluctuations, such as the persistence, ampli-

tude and frequency. The authors found that the optimal allocation of time to output 

production and human capital accumulation are both pro-cyclical, contrary to the usu-

al prediction by some authors that time used to learn is counter-cyclical. The forego-

ing is believed to be due to its opportunity cost effects, which assumed that recessions 
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are events that make economic agents to devote more time to improving productivity 

and less time on producing output because of the lower returns to the latter. 

Mehmood and Sadiq (2010) investigated the existence of the effect of the long-run 

and short run between fiscal deficits, outcome of high government expenditure, and 

poverty level in Romania. Adopting error correction model and cointegration technique 

to analyse the data from 1976 to 2010, the authors found that there exists both long run 

and short run relationship between government expenditure and poverty. 

Riasat, Muhammad & Zaman (2011) measured the impact of educational ex-

penditures on the economic growth of Pakistan between 1972 and 2010. A model 

precipitated on the production function framework was developed and estimated 

through bonds testing approach. The findings showed that education expenditures had 

a positive and significant impact on economic growth in the long run. Specifically, a 

percentage increase in education expenditures increased output up to 0.039 per cent in 

the long run. 

Colantonio, Marianacci & Mattoscio (2010) investigated the interactions among 

education, health and economic development in some Sub-Saharan African countries. 

Fifteen countries were considered and the countries are Burkina Faso, Cape Verde, 

Central Africa Republic, Chad, Djibouti, Eritrea, Gambia, Ghana, Guinea, Mali, Ni-

ger, Senegal, Sudan and Togo from 2003 to 2007. They used a multidimensional scal-

ing method to define relations between countries in terms of proximity/distance with 

respect to the considered indicators. The indicators include GDP per capita, GDP 

growth, life expectancy at birth, health expenditure per capita, and primary comple-

tion rate and pupil-teacher ratio in primary schools. They reported a high correlation 

between the indicators of health, education and economic development. 

Sources of Data and Methodology 

The data used for this study is secondary in nature and it is sourced from the 

World Development Indicators (WDI, 2015). The study covers the period of 1990 to 

2015. The study adopts econometric techniques such as, descriptive statistics, unit 

root, Johansen cointegration, and Vector Error Correction Method (VECM) in it anal-

ysis to achieve its objective. Firstly, the spread of the distribution and variability of 

the data were checked using descriptive statistics. As a result of unavailability of val-

id data and fluctuations in the data available, the data are subjected to unit root test to 

check for absence or presence of stationarity among the variables employed. Based on 

the order of integration of the variables, the long-run relationship among the variables 

is tested using the Johansen cointegration test, and afterwards the vector error correc-

tion method (VECM) is used to estimate the parameters.  
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Model Specification 

The model for this study followed the work of Romer (1986; 1990) and Lucas 

(1988). They modified the Cobb-Douglas production function, called the per capita 

production function, as specified below: 

y = Ak (1) 

‘y’ is output per capital, A is technical investment, and k is the broad capital. 

The broad capital comprises of physical capital (k) and human capital (h) specified 

below as; 

k = Kα H1-α (2) 

Substituting equation (2) in (1), we have the equation specified below as; 

y = AKα H1-α (3) 

Where y is the per capita output, A is the technological advances, K is the physi-

cal capital and H is Human capital. 0 < α < 1, this implies that human capital accumu-

lates without bound and diminishing returns. Where α is the degree of responsiveness 

of physical capital, and 1- α = β which is the output elasticity of human capital is = α. 

Therefore α + β = 1, which implies that the function is linearly homogenous. The 

equation is then specified below as; 

y = AKα Hβ (4) 

Equation (4) is therefore presented in a functional form as; 

y = f (A, Kα, Hβ, Zσ) (5) 

This study therefore modified equation (5) by replacing y with School enrolment 

(SER), and takes into consideration only human capital (proxy as education and 

health expenditure), and Inflation rate (INFLR) in the economy of Ghana. The model 

is specified below as; 

SER = f (Hα, INFLRσ) (6) 

For the purpose of the study, we adapt the model by using the VECM approach 

as it assumes no apriori expectations of exogeneity of variables required. It allows 

each variable to explain itself and also explains each other without an infringed theo-

retical structure on the estimates. The model is therefore presented as; 
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Xt = Γo + ΣΓt Yt-1 + Σt; where Xt =  � ���������	
������	
�����	
� 
Xt is a 4x1 vector matrix of the endogenous variables (SER, EEXP, HEXP, and 

INFLR). SER represents school enrolment rate, proxy for education enrolment, EEXP 

and HEXP represents education and health expenditure, while INFLR represents in-

flation rate. The assumption of this study is that health and education finances are im-

portant determinant of education enrolment in the economy of Ghana. 

Empirical Analysis 

Descriptive Statistics 

The table below presents the descriptive statistics of the data. The descriptive 

statistics is used to measure the spread of the distribution of the data and the data var-

iability. The data showed a wide range difference between maximum and the mini-

mum values. School enrolment rate and inflation rate had a long tail to the right 

which implies that they are positively skewed, while expenditure on education and 

health had a long tail to left which implies that they are negatively skewed. This 

therefore limits the model to be in linear-log form. The kurtosis revealed that school 

enrolment rate and health expenditure are leptokurtic in nature as they are peaked to 

normal with values less than 3, while education expenditure and inflation rate are 

platykurtic in nature as they relatively peaked to normal with values greater than 3. 

Jarque Bera result revealed that all the variables are normally distributed as they have 

values greater than 10% except inflation rate which was less than 10%. 

Table 1 

Descriptive Statistics Result 

 
SER LOGEEXP LOGHEXP INFLR 

Mean 46.89205 3.729624 2.939259 18.88649 

Median 41.71478 4.254341 3.518388 11.8975 

Maximum 71.62354 5.967235 5.445875 72.8355 

Minimum 34.78112 -1.233408 -1.896049 5.382224 

Std. Dev. 11.17477 1.876259 2.079844 18.09327 

Skewness 0.675646 -0.912599 -0.673061 1.862533 

Kurtosis 2.157146 3.217008 2.448013 5.185469 
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Jarque-Bera 2.747758 3.65998 2.293129 20.20676 

Probability 0.253123 0.160415 0.317726 0.000041 

Sum 1219.193 96.97023 76.42074 491.0487 

Sum Sq. Dev. 3121.888 88.00868 108.1438 8184.164 

Observations 26 26 26 26 

Source: Authors (2017). 

Unit Root Test 

The study subjected all the variables employed to a unit root test using the Aug-

mented Dickey Fuller (ADF) test in order to avoid a spurious result in the study and al-

so to know if the variables and predictory. The result revealed that all the variables are 

not stationary at common level, but at first difference, which implies that there is pres-

ence of unit root among the variables employed in the study. The Johansen co-

integration test is therefore employed to check if a long-run relationship exists among 

the variables employed in the study. The unit root result is presented below in Table 2. 

Table 2 

Unit Root Result 

  
At Level 

 
1st Difference 

Order Of 
Integration 

SER 
 

None 
Trend & 
Intercept 

None 
Trend & 
Intercept  

T-stat 
 

2.110722 -1.653735 -5.168668 -6.61527 
 

C.V 1% -2.64712 -4.309824 -2.650145 -4.323979 I(1) 

 
5% -1.95291 -3.574244 -1.953381 -3.580623 

 

 
10% -1.610011 -3.221728 -1.609798 -3.225334 

 
P.V 

 
0.9898 0.7457 0.0000 0.0000 

 

LEEXP 
 

None 
Trend & 
Intercept 

None 
Trend & 
Intercept 

 T-stat 
 

3.07331 -2.966467 -3.953992 -5.140655 
 

C.V 1% -2.64712 -4.309824 -2.650145 -4.323979 
 

 
5% -1.95291 -3.574244 -1.953381 -3.580623 I(1) 

 
10% -1.610011 -3.221728 -1.609798 -3.225334 

 
P.V 

 
0.999 0.1582 0.0003 0.0015 
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LHEXP 
 

None 
Trend & 
Intercept 

None 
Trend & 
Intercept  

T-stat 
 

3.315603 -1.296268 -3.21856 -4.09152 
 

C.V 1% -2.64712 -4.309824 -2.650145 -4.323979 
 

 
5% -1.95291 -3.574244 -1.953381 -3.580623 I(1) 

 
10% -1.610011 -3.221728 -1.609798 -3.225334 

 
P.V 

 
0.9995 0.8688 0.0023 0.0169 

 

INFLR 
 

None 
Trend & 
Intercept 

None 
Trend & 
Intercept 

 T-stat 
 

-1.391853 -3.816452 -6.448702 -6.238059 
 

C.V 1% -2.64712 -4.309824 -2.650145 -4.323979 
 

 
5% -1.95291 -3.574244 -1.953381 -3.580623 I(1) 

 
10% -1.610011 -3.221728 -1.609798 -3.225334 

 
P.V 

 
0.1489 0.0301 0.0000 0.0001 

 

Source: Authors 2017. 

Johansen Co-integration Test 

The Johansen co integration result revealed that there is one co integrating vec-

tors from the Trace test and Max-Eigen test respectively. This implies that the null 

hypothesis that there exists no long-run co-movement among the variables is rejected 

and the alternative is accepted that there exists a long-run co-movement among the 

variables employed in the study. The long-run co-movement test result is presented 

below in Table 3. 

Table 3 

Co-integration Test Result 

No. of CE Trace Test P-value Max-Eigen Test P-value 

None * 50.59 0.027 28.592 0.0371 

At most 1 22 0.2984 16.66411 0.1884 

At most 2 5.338 0.7719 4.619567 0.7889 

At most 3 0.718 0.3967 0.718232 0.3967 

* denotes rejection of the hypothesis at 5% significance level. Likelihood ratio test of 
both Trace and Max-Eigen indicates 1 co-integrating equation(s) 

Source: Authors (2017). 

 
 



O. Omitogun, A. E. Longe. On the Nexus of Education and Health Expenditure – School 
Enrolment in Ghana: VECM Approach 

277 

VECM Estimates 

Long-run Estimate 

The result revealed that in the long-run, approximately 52% of divergence of 

school enrolment is corrected by education expenditure. Health expenditure correct 

about 31.5% of deviation in school enrolment from equilibrium in the long-run, while 

inflation rate accounts for 1.05% of corrections of the deviation in school enrolment 

from equilibrium in the long-run. The result is presented below in table 4. 

Table 4 

VECM Long-run Coefficient Result 

SER LEEXP LHEXP INFLR 

1.0000 -51.82711 31.513 -1.051356 

S.E -7.19327 -6.21358 -0.11211 

T.Stat [-7.20495] [ 5.07163] [-9.37777] 

Source: Authors (2017.) 

Table 5 

VECM Short-run Coefficient Result 

 
SER LEEXP LHEXP INFLR 

CointEq1 -0.01865 0.029309 0.026793 0.535198 

S.E -0.09346 -0.0079 -0.0079 -0.16099 

T.stat [-0.19951] [ 3.71031] [ 3.38955] [ 3.32431] 

Source: Authors (2017). 

Table 5 above presents short-run result. From the result, 2% of disequilibrium is 

corrected annually by changes in school enrolment itself. Changes in health and edu-

cation enrolment correct approximately 3% of disequilibrium in school enrolment an-

nually, while changes in inflation rate correct approximately 54% of disequilibrium in 

school enrolment annually, all in the short-run. 

The implication of the results are that government planned expenditure on educa-

tion and health are important determinant of school enrolment in both the short-run and 

the long-run, and finances in this sector are like incentives to the people living in the 

country as it encourages them in enrolling in school to increase their productive capaci-

ty through the knowledge they acquire in the training process. The results are in con-

formity with the work of Adjaye (2012), Keyeke et al. (2013), Blunch (2008), Schultz 
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(2003), Gockekus et al. (2001), and Yu, Fan and  Saurkar (2009), that expenditure on 

education and health in the form of human capital investment encourages school enrol-

ment and increases the performance of an economy, especially in Ghana. 

Conclusion and Recommendation 

The study investigates the nexus between education expenditure, health expendi-

ture and school enrolment in Ghana using the Vector Error Correction Method 

(VECM). From the findings it was revealed that education and health expenditure had 

a significant impact on school enrolment in the country (Ghana) both in the long-run 

and short-run. Albeit education and health expenditure had a positive impact on 

school enrolment in the short-run, in the long-run education expenditure impacted 

negatively, while health expenditure positively impacted on school enrolment in the 

long-run. The results propel a conclusion that, in the short-run, government expendi-

ture on education and health captures efficiency in school enrolment in Ghana, in the 

long-run, government commitment to education finances retards school enrolment 

and health expenditure still promote school enrolment. It is therefore recommended 

based on the findings that to increase the ratio of school enrolment in Ghana, ade-

quate attention must be given to investment in education, health and the general price 

level in the economy to encourage the population on school enrolment to improve 

their productivity. 
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