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Abstract
This paper examined the relationship between health care expenditure and economic growth in Nigeria for the
period 1970-2009. We employed the multivariate cointegration technique proposed by Johansen and found the
existence of at least one cointegrating vector describing a long run relationship among economic growth, foreign
aids, health expenditure, total saving and population. This is further confirmed by the Hassen Parameter
instability test. The cointegrating equation however shows some deviations in terms of the signs of the
coefficients of foreign aids and health expenditure which partly may be attributed to some diversification of
foreign aids to other uses or that the allocation to health services is grossly inadequate. It is therefore suggested
that an appreciable proportion of the national budget be allocated to the health care services to have a more
robust health care programmes capable of fostering economic growth in Nigeria.
Keywords: health care expenditure, economic growth, co-integration
JEL classifications: C32, I15
1. Introduction and the Background
The significance of health especially to human capital has been well documented. The World Health
Organization (WHO, 2005) attributed the fifty per cent differentials in economic growth between developed and
developing nations to Health Care and this is a pointer to the fact that there is a positive correlation between
health care and economic growth. Health outcomes are affected by a wide range of factors, pertaining to the
individual, social and environmental context. In addition, preventive and curative health services are direct
inputs that affect an individual’s health status and the ability to cope with ill health (Benefo and Schulz, 1994).
Given the importance of health services, policy makers in Nigeria have been giving considerable attention to the
issue of how public expenditure on health can be increased so as to ameliorate health care problems. And in line
with this, expenditure on health care has been on the increase since independence. The health care recurrent
expenditure was N12.48 million in 1970, it increased to N52.78 million in 1980 ( 322.9%) and further rose to
N132.02 million in 1985 (150.13% ). In 1989 and 1991 it was N5785.3 million and N668.40 million respectively.
The budgeted expenditure rose to N1.27 billion in 2008.This shows that expenditure on health has been
increasing on a yearly basis. Despite this however, there is no correlation between the Health Care expenditure
and Nigerian Health Status. Statistical evidence from the National Bureau of Statistics (NBS) (Various issues)
reveals one hospital bed per 1,806 people in 2005, compare with one per 1,651.6 in 2001. The population per
doctor and nurse ratios deteriorated from 3376:1 to 3059:1 and from 1082:1 to 714:1 respectively over the same
period.
In addition, life expectancy has been the most common indicator of health conditions in a country, and Nigeria’s
was just 44.9 years in 2003, down from 47.5 years below those of Ghana (54.4 years) and Cameroun (48.0 years).
The high rates of HIV/AIDS infection has contributed significantly to Nigeria’s low life expectancy (USAID,
2010). The 2003 HIV/AIDS infection rate of 5.4 per cent remained almost unchanged in 2011. It is above the
LI-SSA average (4.4 per cent) and Ghana’s rate (3.1 per cent), but below that of Cameroun (6.9 per cent). On the
aggregate, 3.5 million people in Nigeria are affected which translates to 10 per cent of the world’s total infected
population (USAID, 2010).
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Infant mortality rate (IMR) fell from 78.8 per 1,000 life births in 2002 to 76.0 in 2006. About 52% of under five
deaths are associated with malnutrition. The maternal mortality rate (MMR) is another troubling indicator, an
estimated 800 deaths per 100,000 live births in 2000 and has remained almost unchanged in 2011. This rate is
worse than Ghana (540 deaths) or Cameroun (730 deaths), yet slightly below the LI-SSA average of 880. This
statistics highlights Nigeria’s low score on another health indicator, the percentage of births attended by a skilled
health professional 35 percent in Nigeria which is low relative to the LI-SSA average of 50 percent and
Cameroun’s 60 percent (USAID, 2010). According to USAID (2010) the provision of basic health service is a
major form of human capital investment and a significant determinant of growth and poverty reduction.
Therefore, an understanding of health conditions can influence the design of economic growth and poverty
reduction. USAID therefore notes that, health problems cannot be addressed in a sustainable way without more
funding and initiatives on the part of government.
One of the main objectives of the World Bank’s Country Partnership strategy and Nigeria’s National Economic
Empowerment Development Strategies Programme according to USAID (2010) is to improve these conditions to
meet Millennium Development Goals (MDG), but the allocation of Nigerian government to health spending in
recent years is only 0.66 percent of GDP. This expenditure is less than one-third of the regional average and also
below the spending in Ghana and Cameroun.
The inadequate allocation of the national budget to the health sector is being worrisome and as such this study
attempts to find answers to the following questions. How has government expenditure on health transmitted to
the Nigerian economy? What is the relationship between health care expenditure and economic growth in
Nigeria? The remaining parts of this paper is organised as follows. Section II examines health care financing in
Nigeria while Section III is on review of related literature. Section IV presents the methodology and section V
presents and analyses the results. Section VI concludes and offers some useful policy recommendations.
2. Health Care Financing in Nigeria
The structure of the Nigerian health system and mechanisms for its financing draw their origins from the colonial
medical system. During colonial times, health services were primarily public services involving preventive
health care mainly in the form of hygiene and sanitation, provided to the general populace. Financing public
sector health service delivery derived largely from undertakings of and funded by the missionaries, who
established Federal Budget Office (FBO) service delivery units, many of them outside the capital territory and
other areas.
Figure 1 shows the government funding flows to the health care system. Within this arrangement, however,
funding and referral linkages have never been clearly defined. National policies were developed not only to
clarify the roles and responsibilities for the delivery of health care but also to expand options for health care
financing. In spite of overall increase in resource availability in the government budget, overall allocations to the
health sector decreased between 2000 and 2006. Federal government expenditure on health as a percentage of
total government expenditure fell from 4.2% (2000) to 3.5% (2004) and has not increased beyond 4.5% since
2004. As well, the total expenditure on health as a percentage of Gross Domestic Product (GDP) fell slightly
between 2000-2006 (from 4:3% to 4.1%)

Federation Account
Federal Government

Tertiary Health Services
Parastatals and Vertical
Programmes

State Government

Secondary Health Care
Services

Local Government

Primary Health Services

Figure 1. Government funding in health care system
Sources: Federal Ministry of Health, 2008
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Nigeria obtained relief from her group of creditors in 2005. This effort has expanded the overall fiscal space for
health in Nigeria. Twenty-one per cent of its 2006 round of allocation from debt relief went to the Health Sector.
In 2007 the allocation fell to 13.5%, but provided further support for conditional grants and safety nets to assist
both states and local governments support expansion of social service delivery, particularly primary health care
(office of the Special Assistant to the President on the Millennium Development Goals, 2006, 2007).
Assessing financial flows and accountability of funds for health in Nigeria remains a dilemma because the data
required for tracking resource flows, budgets and expenditure are often not easily available. The findings of
Nigeria’s first National Health Accounts (NHA), published in 2006 (WHO, 2006), provide important insights
into the sources of health care financing in Nigeria. According to this report, household out-of-pocket
expenditures remain the single largest source of health care financing constituting 65.9% of total health
expenditures. This is followed by the government at 26.1% (federal 12.4%, state 7.4% and local government
6.4% ),firms at 6.1% and development partners at 1.8%. Per capita expenditure on health was US$ 50.00 by
2006 (WHO, 2006).
As a part of efforts to strengthen the National Health system, the revised National Health Policy has been
developed and adopted by the Federal Executive Council. The key thrusts of the policy are to expand financial
options for health care and strengthen the contribution of the private sector and pre-payment based approaches
for financing (Dare, 2008). It also seeks to engage communities and households in community-based schemes
for the financing of primary care services. Public – Private – Partnerships (PPPs) is also presented as a strategic
approach for the expansion of health financing options at all operational levels.
3. Literature Review
The correlation between government expenditure on health care and economic growth in Nigeria has continued
to generate series of debate among scholars. According to Abdullah (2000) governments all over world are
expected to perform two functions, which are protection (security) and provisions of certain public goods. In
terms of protection, government is expected to enforce the rule of law, while under the provision of public goods;
government is expected to provide roads, education, and health care, just to mention a few.
There have been divergent opinions on the expected relationship between government expenditure and economic
growth. Some schools of thought believed that increase in government expenditure promotes economic growth
(Al-Yousif, 2000; Coorcy, 2009; Barro, 1991) while other schools of thought believed that higher or increasing
government expenditure may slowdown overall performance of the economy. According to them, higher
expenditure might lead to increase in taxes or borrowing, whereas higher income tax discourages individual from
working for long hours or even searching for jobs. The multiplier effect of this is reduction in income and
aggregate demand. On the production side, higher profit tax tends to increase the cost of production which will
in-turn reduce investment expenditure, therefore large government expenditure will have negative impact on
economic growth (Laudau, 1983; Barro, 1991; Engen and Skinner, 1992; Folster and Henrekson, 2001).
Issues relating to the quantity of resources a country devotes to medical care have continued to get attention from
researchers and policy makers. Many studies have found a strong and positive correlation between GDP of a
country and the national expenditure on health care. Most studies employed a demand function approach to
specify their model. In this case, the real per capita health care expenditure is expressed as a function of real per
capita GDP and other selected variables
The above notwithstanding, Odior (2011) using computable general equilibrium (CGE) model found that
government expenditure on health in Nigeria is significant in explaining economic growth in Nigeria and that
moving resources from other sectors to provide quality health will stimulate economic growth.
Growth literature has adequately recognised the role of human capital in stimulating economic growth. The early
take-off of most developed nations has largely been attributed to investment in human capital and not physical
capital, thus, human capital is a key determinant of growth (Barro, 1996; Solow, 1956 and Swan, 1956).
Using infant mortality or child mortality a lot of studies found that the contribution of health care spending to
health status is either small or statistically insignificant (Odior, 2011; Musgrave, 1996; Filmer and Pritchett,
1977). However, other studies have found a positive correlation between expenditure on health care and health
status of the poor (Gupta et al., 2003). A micro-study by Grossman (1972), Muurinen (1982) and Wagstatt (1986)
observed slight correlation between income and utilization of expenditure on health care. On the contrary,
Newhouse (1977) found that over 90 per cent of the variance in per capita medical expenditure is explained by
variation in per capita GDP. It was found that the income elasticity for health care spending is greater than one
indicating that medical care is a luxury.
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Halil et al. (2006) in their study on tests of stationarity and cointegration of health care expenditure and gross
domestic product for Turkey employed cointegration analysis to examine the long run relationship between
health care expenditure, GDP and population growth .The results suggest that there exists at least one
cointegrating vector especially for the total health care expenditure model.
4. Empirical Model and Data
The methodology here analyzes the relationship between health care expenditure and economic growth using
Keynesian modelling framework which postulates that any expansion in government expenditure has positive
impact on economic growth; hence the level of government expenditure on health remains an important
determinant of economic growth. Based on this and following Solow (1956), an economic growth model is
specified as

Yt  f ( Kt , At , Lt )  K t  ( At Lt )1

(1)

where Yt  aggregate real output, Kt  Capital stock, At  Efficiency factor, Lt  Labour force,   1   .
Since human capital contributes positively to economic growth and following Odusola (2002) and as adopted in
Olubokun and Bakare (2011), a re-specification of the model is

Yt  Kt  H t  ( At Lt )

(2)

where Ht  human capital. Again, an improvement in health care programmes through adequate financing
schemes enhances physical and mental capabilities and thus improves productivity. Therefore, it is logical to
proxy the human capital variable with health care expenditure. The natural log linear transformation of equation
(2) is

ln Yt   ln Kt   ln Ht   ln( At Lt ) .
In these equations,  ,  and



(3)

are taken as constants and are interpreted as elasticities in equation (3).

This study employed the co-integration in analyzing the relationship between health care expenditure and
economic growth as adopted by Halil et al. (2006).
Based on Engle and Granger principle, there is an underlying long run relationship between two cointegrated
variables. If the two variables X t and Yt are non-stationary in their first differences, then they are I(1) variables
so that their linear combination would be

Zt  X t  Yt

(4)

If  exists such that Zt is I(0), then their linear combination is stationary and are therefore cointegrated even
though they may drift apart in the short run. As a first step in cointegration analysis, the Philip-Perron (P-P) unit
root test can be employed but we adopted the Augmented Dickey Fuller (ADF) test statistic since both
techniques can approximate each other.
The ADF is

y t  a 0   y t 1  a 2 t 

P



i 1

 i yti   t

(5)

where yt is the variable under consideration and the error term t is such that

 (t )  0

(6)

The Johansen’s procedure is the main technique adopted for the test of cointegration. This avoids Engle and
Granger’s two step estimating and testing for the presence of multiple cointegrating vectors. It thus avoids
carrying the error term introduced in the first-step estimation into the error correction mechanism. The Johansen
approach relies on the relationship between the rank of matrix and its characteristic roots and estimates long-run
relationship between non-stationary variables using maximum- likelihood procedure. This approach based on the
rank of the coefficient matrix  of the equation. The test equation is of the form

X t  1X t 1  X t 2  .......  k 1X t 11  X t k     t

(7)

The null hypothesis for r cointegrating vector in this case is that  has a reduced rank, r  k where X t 

kx1 vector of I(1) variables of 1 , 2 ...... k 1 .  is kxk matrices of unknown parameters and contains
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information about the cointegrating relationship. The reduced rank condition has an implication that the process
X t is stationary and X t is non-stationary. If  is of full rank, all elements of X are stationary, if the rank of

=0, there is absence of stationary combinations and so no cointegrating vectors and if  is between r and k ,
the X variables are cointegrated and there exists r cointegrating vectors. The trace and maximum Eigen test
statistics in the Johansen’s approach are respectively given by

trace   N  ln(1  i )
and max (r , r  1)   N

(8)

 ln(1  

i 1

(9)

)

where i =estimated values of the characteristics roots generated from the



matrix, r =the number of

cointegrating vectors and N = the number of observations
For the present case of the interaction between health care expenditure and economic growth, a measure of
economic growth using the real GDP which serves as the dependent variable is adopted. This seems to have
controlled for inflation uncertainty thereby explaining the real value of money. Our key independent variable is
the health expenditure variable obtained as a proportion of the real GDP and which is believed to have some
impact on growth. Other control variables used are population, saving and foreign aid.
The rationale for including the population variable lies on the fact that age structure is of prime importance in
determining the levels of health care expenditure as the demand for medical services fluctuates with age
structure. Population less than 15 years and above 65 years of age tend to utilize medical services more than the
rest of the population. In between these age structures, there are the physically active population who carry the
burden of the inactive populace. This amounts to stress which may affect productivity vis-a-vis growth. Our
investment variable is the total saving following the classicists assumption of equality between saving and
investment. If what is saved is invested under the conventional circular flow of income, then saving may
determine the amount invested.
Data on foreign aid to health sector is often not readily available in most developing countries, Nigeria is no
exception. An inflow of foreign capital in form of aid accentuates the rate of investment in many sectors through
the provision of the foreign exchange component of investment. Aside from the salaries of health personnel,
some part of health care expenditure such as the purchase of medical supplies such as imported drugs, equipment
and spare parts requires foreign exchange.
On the basis of equation (3), that is, ln Yt   ln Kt   ln Ht   ln( At Lt ) , we derive our estimating equation. In
principle, we can write

ln yt     ln Kt   ln Ht  1 ln At   2 ln Lt   t

(10)

We have earlier taken At to be the efficiency factor. In our case since foreign aid may tend to facilitate health
care through provision of the required health facilities as earlier discussed, it thus serves as an efficiency factor
and then may represent the A . On the final note, our empirical model is defined as

ln RGDP  0  1 ln Kt  2 Lt  3 Ht  4 AD   t

(11)

where RGDP is real gross domestic product capturing economic growth. The variable Kt is proxied using total
saving on the assumption that saving equal investment Lt is proxied using the population variable serving as the
labour force. The Ht is the health care expenditure as defined earlier. We take the natural log of these variables
to control for the variability among the observations and this is represented by the “ ln ”. AD = foreign aid
although in U$ million but is converted into Nigerian Naira to have uniformity,  is the stochastic term and
0 ,............, 4 are elasticity coefficients. It is expected that 1 >0, 2 >0, 3 >0 and 4 >0.
5. Empirical Results and Discussion
As indicated in table 1, all the variables are stationary at various levels of integration. Variables RGDP, AD and
TS are stationary in their first differences as evident from the critical values test statistics (CV) being less that the
ADF test statistics in absolute terms. Only the HE, our key variable, is however stationary in its level form. This
results support the claim that most economic variables are often stationary at their first differences. However, the
stationarity status of the POP deviates completely from those of the rest variables as it is non-stationary even in

103

www.ccsenet.org/ijef

International Journal of Economics and Finance

Vol. 4, No. 11; 2012

its second difference. One reason that may account for this is the degree of variability among the population
observations and as a result may have led to the wide spread variance.
Table 1. Unit root test results
Var

CV test stat

ADF test stat

Order of integration

RGDP

-2.941

-5.754

I(1)

AD

-3.537

-5.210

I(1)

HE

-3.530

-5.210

I(0)

POP

-2.951

0.752

Not even I(2)

TS

-3.533

-4.348

I(1)

Table 2. The outcome of Johansen cointegration approach
Hyp.n(CEs)

r 0
r 1
r2
r 3
r4

Eigen value

Trace stat

5% CV

0.565

74.233

68.52
47.21

0.425

43.47

0.320

23.016

29.68

0.200

8.735

15.41

0.012

0.464

3.76

Table 3. Cointegration result of Hansen parameter instability approach
Lc stat
0.4347

Stochastic Trends(m)
4

Deterministic

Excluded

Trends(k)

Trends(p2)

0

0

Prob*
>0.2

The linear combination of the variables may however be stationary. This claim is being supported by the
cointegrating relationships explored using 5% critical value. The Johansen approach in table 2 under the trace
statistics indicates only one cointegrating equation testifying to the long run relationship among the variables
with RGDP as the dependent variable. The parameter instability approach in table 3 further confirms this claim
of long run relationship among the variables with probability value greater than 0.2 thereby accepting the null
hypothesis of existence of cointegrating relationship. This finding is in line with Halil et al. (2006) on the tests of
stationarity and cointegration of health care expenditure and gross domestic product for Turkey although their
analysis incorporates a disaggregation of private and public expenditure on health.
On theoretical ground, we explain the long run relationship among these variables following some possible
transmission mechanisms. Development assistance through provision of foreign aids would help to meet more
medical needs. This would improve the health status of people all things being equal and thus enhance
productivity. This is a growth enhancing channel. The cointegrating relationship motivated the existence of the
error correction mechanism. As shown in table 4, the error correction coefficient has an expected negative value
though not significant. It follows that about 59% of the deviation from the long run RGDP path is corrected for
per period.
Table 4. Cointegrating regression and Vector Error Correction MechanismMethod: Fully Modified Least
Squares(FMOLS) Dep.var  RGDP VECM
Var.

Coeff.

t-stat

Prob

AD

-0.209

-2.299

0.028

Var.

HE

-0.472

-2.864

0.007

POP

0.296

2.197

0.035

 AD
 HE
 POP

TS

1.246

2.119

0.000

 TS

C

1.999

1.723

0.094

ECM-1
C

R2: 0.843, DW: 1.12,

R2:0.103, DW: 2.44,

Coeff.

t-stat

Prob

0.147

0.780

0.452

-0.130

-0.555

0.590

0.167

0.145

0.888

0.039

0.183

0.858

-0.589

-0.589

0.568

8.782

5.988

0.000

Long run var: 0.405
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In the cointegrating regression using the fully modified least squares approach, all the explanatory variables are
significantly related to the dependent variable RGDP at 5% level. The variables POP and TS are negatively
related to the RGDP. A 1% per cent increase in the amount sent as foreign aid tends to decrease the RGDP by
about 21%. This explains the fact that such aid might not have been diverted to the channels that would foster
growth and development processes and of course may also depend on priorities. The opportunity cost of
diverting such aid to sectors that may not speedily facilitate growth is the appropriate diversion to the growth
enhancing sectors which tends to boosts the economy. The presumed inappropriate diversion of the foreign aid
might have also determined the behaviour of the health expenditure variable (HE). As the HE is increased by 1%,
there is a decline of about 47.2% in growth just about twice the decline in growth for a 1% increase in foreign
aid. The POP and TS variables have positive impact on the RGDP. This explains the notion that a substantial
numbers of active populations enhance productivity and thus growth. If saving is sufficiently translated to
investment, then it adds more value to growth.
The coefficient of determination shows that the independent variables have a higher explanatory power of about
84%. The DW value (1.12) demonstrates that autocorrelation is obvious among the residuals in the model. This
is further confirmed by the LM test in table 5 demonstrating that serial autocorrelation is present at lag 7
(prob.=0.068)
Table 5. VAR residual serial correlation LM test
Lags

LM-stat

Prob.

Lags

LM stat

Prob

Lags

LM stat

Prob

1

2.494

0.646

5

3.182

0.528

9

2.304

0.680

2

3.303

0.508

6

1.983

0.739

10

0.490

0.975

3

3.318

0.506

7

8.736

0.068

11

0.518

0.972

4

2.034

0.730

8

2.384

0.665

12

1.471

0.832

Prob.from Chi-Square with n=4 where n is the degree of freedom.

Table 6. VAR residual normality test
component

Skewness

Chi-sq

Df

Prob

component

Kurtosis

Chi-sq

Df

1

2.766

47.187

1

0.000

1

13.775

179.001

1

0.000

2

-0.551

1.870

1

0.171

2

2.904

0.014

1

0.905

49.057

2

0.000

Joint

179.016

2

0.000

Joint

Prob

Jarque-Bera
1

226.188

2

0.000

2

1.885

2

0.390

Joint

228.073

4

0.000

The residual test for normality in table 6 indicates that it is non-normal thereby rejecting the hypothesis that
residuals are multivariate normal. This increases the chance of the residuals having unit roots.
6. Conclusion
The paper has examined the relationship between government expenditure on health and economic growth in
Nigeria. The existence of long run relationship among real gross domestic product, foreign aid, health
expenditure, population and total saving is a demonstration that each of these variables is connected through
some transmission mechanism.
A significant finding is that the foreign aids which tend to be supportive of the domestic investment on health
facilities have not performed to expectation. The possible reason attributed to this may be the diversion of the
aids to some other uses depending on the policy frame work. A very important policy option is to ensure some
levels of coherence between the foreign aids and the health expenditure plans through some appreciable
proportion of the budget devoted to health care services. This would pave way for better plans in health
expenditure programmes thereby improving health outcomes vis-a-vis promotion of economic growth in Nigeria.
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