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Abstract This paper examines the determinants of public healthcare expenditure in Ghana using annual time
series data from 1970 to 2008. The paper explored the stationarity and cointegration properties between public
healthcare expenditure, and environmental and socio-economic indicators using ERS optimal point unit root test,
and Engle-Granger cointegration tests. By this, we examined the long-run impacts of real GDP, CO2 emissions,
crude birth rate, life expectancy, inflation, and urbanization on public healthcare expenditure in Ghana. FMOLS
technique was applied to estimate the long run multipliers of public health expenditure model. The results of the
paper show that public health expenditure in Ghana is positively affected by real GDP, policies that aim to improve
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healthcare is a necessity in Ghana. These variables need more and critical attention to achieve improved healthcare.
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1. Introduction
Healthcare is a very essential commodity to all
humanity. It is the means through which a person is
maintained pursuant to illness. In recent years, life
expectancy has improved. People are living longer than
before, due to improved living standards, advanced health
technology, and among others [1] and people’s
expectations on healthcare have risen due to the
development and the technological progress in the sector.
Healthcare needs are therefore increasing due to the
current nature of working and life styles which have
rendered many people less active physically. Obviously,
as healthcare needs rise, one would expect expenditure on
health to also rise to cater for. the needs of the people. In
most industrialized economies, health expenditure has
been rising faster than the growth of income, for instance,
health expenditure in the European (EU), Organization for
Economic Co-operation and Development (OECD), and
G7 countries has been rising sharply [2]. The unending
debate sparked by [3] study on the causes of growth in
public health expenditure continues among scholars,
policy makers, etc. This stems from the fact that they
wanted to control the growth of health expenditure by
examining the factors causing its rise.
On the contrary, in developing countries of which
Ghana is not an exception, there appears to be a low level

(declining trend) of government expenditure on health.
This makes the prospects of achieving some minimal level
of adequacy in healthcare services to remain a challenge
for most people in developing countries due to extreme
poverty. Most researchers and studies like [4] argue that
government health expenditure in sub-Saharan Africa is
insufficient to tackle the ever growing health needs
(caused by malaria, HIV/AIDS, Bruli Ulcer (BU), noncommunicable diseases etc). These funding gaps have
been attributed to some economic policies such as the
structural adjustment programs, rising poverty levels and
the increasing scale of health problems [5].
International agencies like the United Nations (UN) and
the World Bank recognize that developing countries,
including Ghana, can reduce poverty and fight major
diseases (malaria, HIV/AIDS) through substantial
spending in the health sector [6,7]. It is well recognized
that many governments are trying to control and contain
healthcare cost. However, the ramifications of low levels
of health spending are more adverse on vulnerable groups
made up of women, children, aged, and disabled among
others [5].
In Ghana, public health expenditure has been
fluctuating since the 1970s. For example, in 1995,
expenditure on health care services was estimated to be
about 3% of the country’s Gross Domestic Product (GDP).
As given by the World Bank development indicators
(WDI) (2010) public health expenditure for the year 1996
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through 2004 was below 3% of GDP. As at 2008,
government or public health spending was 3.2% of GDP,
an amount that is inadequate for a country full of poor
people and rising aging population. In spite of Ghana’s
population growing averagely at a rate of about 3% per
year since 2000 [8], government health spending has not
been matched to that effect since the average has been less
than 3% of GDP. A significant proportion of Ghanaians
lack access to quality healthcare services, particularly
rural dwellers, despite some amount of investments in
providing health facilities. This limits people’s access to
health care services leading to inequities. Healthcare is
very essential if Ghana is to achieve the MDGs by 2015
and attain a higher middle-income status. These points
have been buttressed by [9], and [10] that healthy persons
devote more time to productive activities resulting in
higher aggregate output.
Improving the health status of the citizenry may also
have the potential to increase government spending on the
sector. Also, government’s ability to manage healthcare
expenditure partly depends on obtaining accurate
estimates of the underlying factors explaining healthcare
expenditure in Ghana. Our objective for this paper is to
investigate the determinants of public (government) health
expenditure in Ghana since the factors determining such
expenditure pattern have not been given the needed
attention. Thus, to best of our knowledge, no study of such
nature has been conducted on Ghana.

2. Literature Review
There is an extensive and rich literature on what
determines the quantity of resources that a nation devotes
to the medical needs of its population, and the debate
continues to expand. This section of the paper reviews
some of the literature.
According to [2], expenditure generally arises as a
result of consumer and producer choices underlying
demand and supply. By this, [2] argues that a person’s
demand for healthcare would depend on his/her health
status, income, price of healthcare, and sometimes health
insurance. Thus, in general a person’s demand for health
care is not only dependent on price, private budgetary
considerations or his ability to pay [11]. Also, [12] has
argued that in investigating the factors determining public
health expenditure there exist some ‘‘usual suspects’’ like
ageing, growth in output, healthcare resources e.g.
hospital beds, staff, etc, new technologies and medical
progress as well as the healthcare system in operation.
Most researchers, clinicians, and politicians consider the
belief that healthcare costs rise steeply with age is as a
common knowledge but [13] found aging to be associated
with higher healthcare consumption.
Again, studies by Grossman [13,14,15], etc. observed
slight correlation between income and the utilization of
health care, though [3] found that over 90 percent of the
variation in per capita health expenditure is explained by
variation in per capita GDP. However, [16] have argued
that health expenditure also has an explanatory power on
GDP which is usually dubbed “reverse causation” thus
variations in GDP could also be attributed to health
expenditure patterns due to the fact that healthy population
increases productivity. Similarly, [17] findings support the

arguments that changes in per capita GDP have a
significant effect on healthcare resources. Again, they
found urbanization and education to be important
variables for the determination of health expenditure.
Reference [18] and [19] found national income growth
to be significant input of public health expenditure. In
Netherlands, [20] found, with the use of Vector Auto
regressions (VAR), public infrastructure investment
exerted a positive influence on public health expenditure.
Also, in Chile, an empirical study by [18] showed that
healthiness as measured by life expectancy was a major
determinant of public health expenditure. Reference [2]
also posits that high rates of public revenue and
expenditure growth is expected to induce high spending
on health care. In Pakistan, [21] found that share of health
expenditure in total public expenditure, literacy rate, and
GDP to be a major cause of the variations in public health
expenditure. They also found crude birth rate and foreign
aid to be very important determinants of public health
expenditure but only in the short run.
Further, [22] finds evidence that GDP and
environmental factors like pollution impact positively on
public health expenditure in three provinces in China after
they used panel unit root and cointegration analysis. Also
in Turkey, [23] finds long run relationship between public
health expenditure and GDP, and population growth after
testing the stationarity and co-integration of healthcare
expenditure. The proportion of the population over the age
of 65, degree of urbanization, GDP, and number of
hospital beds are key determinants of public health
expenditure [24].
Following from the literature, and as indicated by [2],
relevant literature has identified seven sources of
determinants of the public health expenditure (either per
capita or total): income (per capita); demographic factors,
such as the age structure of the population, the trend in
public spending, often approximated by the share of
public expenditure on GDP, the healthcare structure of the
country, as displayed by medical and nursing manpower,
hospital beds, etc.; non-medical health determinants, such
as life style, consumption of tobacco and alcohol, calorific
intake etc.; social characteristics, such as the distribution
of income, distribution of education, skills, jobs,
opportunities and expectations for the future; the health
status and health improvement of the population, such as
life expectancy and infant mortality. It should however be
noted that macroeconomic indicators such as inflation,
exchange rates, interest rates could also affect public
health expenditure. The objective of the paper is to find
the determinants of health expenditure in Ghana using the
modern co-integration approach.

3. Methodological Techniques
3.1. Model Specification and Data
Deriving from the public health expenditure literature
reviewed, we model public health expenditure by
incorporating income, environmental, demographic, and
macroeconomic indicators among other things as follows:

PhExp =
ϕ + β1 RGDP + β 2 LEXP + β3CBR
+ β 4 INF + β5 Rup + β 6CO2 + β 7Urp + ε i

(1)
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In order to be able to estimate the model, equation 1
was specified as follows in their logarithmic form. This
was to ensure that the variables were in common units.
The operational model is:
PhExp =
ϕ + β1 LnRGDP + β 2 LnLEXP + β3 LnCBR
(2)
+ β 4 LnINF + β5 LnRup + β 6 LnCO2 + β 7 LnUrp + ε i
Where ϕ is the intercept, PhExp is public health
expenditure measured in current Ghana cedis, RGDP is
income (proxied by annual real Gross Domestic Product),
LEXP is the degree of healthiness of the population
measured in terms of life expectancy, CBR (crude birth
rate) is the annual number of births per 1000 population,
CO2 captures environmental pollution from factories and
households (measured in total CO2 emissions in kt), Urp is
urbanization and is measured in terms of the population
living in urban areas whiles Rup is population living rural
areas. Finally, INF is the general price level in the
economy (i.e. inflation rate) and it is included to capture
the impact of macroeconomic stability in the economy. As
already specified, the variables enter the empirical
estimation and analysis in natural logarithmic form.
The study expects that growth in GDP would influence
health expenditure positively. This is because as income
rises, the nation is more able to spend on healthcare
services hence the positive sign of income or GDP.
According to [5], public health expenditure falls when the
overall degree of healthiness of the people is high or rising.
Thus, higher quality of life as measured in access to
quality drinking water, pollution-free environment, proper
sanitation among others improves health of the people
thereby raising life expectancy. This reduces healthcare
consumption. However, for government to maintain or
improve the healthiness of the population public
expenditure on healthcare services have be to increased
and this is documented by [25] hence the sign of β 2 is
unknown a priori. Urbanization comes with it many social
problems since it entails overcrowding, stress-related
illness, pollution, crime and among other things. Majority
of Ghanaians live in urban centers and usually most of
these urban dwellers live in overcrowded and unsanitary
conditions [8]. This has the potential to deteriorate the
health of affected population leading to higher
consumption of healthcare. It is therefore expected that
β7>0. Environmental deterioration has been found to be
very detrimental to human health and is well documented
by [26,27,28,29]. The deterioration in human health
resulting from environmental degradation like pollution
increases healthcare consumption, which positively affect
public health expenditure. We therefore postulate that
β6>0. Birth rate, rural populations and macroeconomic
instability (inflation) are expected to be positive and so are
their coefficients, i.e. β3>0, β4>0 and β5>0.
This study makes use of annual time series data
covering the periods 1970 – 2008. We obtained data from
several sources including the World Development
Indicators (2010), the state of the Ghanaian economy
(various volumes), and various World Bank reports on
Ghana concerning structural adjustment programs as well
as budget statements of the Government of Ghana.

3.2. Methods of Analysis
In this study, the time series econometric techniques
involved three important steps. The first step was the
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determination of the time series properties of the variables.
The purpose was to determine the order of integration of
each of the variables, i.e. the number of times a variable is
differenced to achieve stationarity or the non-stationarity
nature of the variable. By this, we conducted a unit root
test to ensure that the logarithmic form of the variables
exhibited a stationary process using the Elliot Rothenberg
and Stock (ERS) point optimal unit root test. The ERS
point optimal test tests the null hypothesis that a time
series yt is I(1) against the alternative that it is stationary at
an asymptotically optimal point assuming that the
dynamics in the data have an ARMA structure. The ERS
test is modification of the ADF tests in which the data are
detrended so that explanatory variables are “taken out” of
the data prior to running the test regression. For example,
let the general ADF regression be represented in the form:
p

=
∆yt α yt −1 + xt' δ + ∑Ψj ∆yt − j + ε t

(3)

j =1

Under the null hypothesis, yt is I(1) which implies that
α= 1. The ERS define a quasi-difference of yt that
depends on the value, say a, representing the specific point
alternative against which we wish to test the null:

ift = 1
 yt
∂ ( yt |a ) =

 yt − ayt −1 ift > 1

(4)

The ERS point optimal test is therefore based on quasidifferencing regression so as to give efficient estimates
concerning the behavior of the series. The quasidifferenced regression is in the form:

∂ ( yt |a ) =
∂ ( xt |a ) δ ( a ) + ηt
'

(5)

The second step in our econometric methodology was
to determine the existence a long run equilibrium
relationship among the variables in the model specified in
equation (2). To achieve this, the Engle-Granger test for
cointegration proposed by [30] was conducted. The
underlying assumption of cointegration is that if two or
more series are I(1) series, then there exist a possibility of
their residuals exhibiting a stationary process, i.e. I(0).
Therefore, equation (2) was estimated using ordinary least
square techniques (OLS). Further, the residuals from this
OLS regression was tested for stationarity using the ERS
unit root test test. There is evidence of cointegrating
relationship between public health expenditure and the
explanatory variables presented in the model if the
residuals exhibited stationary process. The implication is
that a linear combination of the variables in the study will
follow a stationary process hence convergence to a longrun equilibrium is possible.
The final step in the econometric technique has to do
with the estimation of the long run equilibrium multipliers
or elasticities. We adopt the fully modified OLS (FMOLS)
due to [31] to estimate the long run equilibrium elasticities.
This is because the FMOLS employs a semi-parametric
correction to eliminate the problems caused by the longrun correlation between the cointegrating equation and
stochastic regressors innovations, and therefore presents
an asymptotically unbiased and fully efficient estimates.
The FMOLS is also applicable to models with full rank,
i.e. I(1) and even stationary regressors [32]. Thus,
FMOLS allows both I(1) and I(0) regressors (a situation
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we may encounter) in the same equation, hence our choice
of FMOLS for the present study is appropriate.

4. Empirical Results
4.1. Unit Root and Cointegration Tests
The results of the unit root test are presented in Table 1
below. The results indicate that the variables considered in
this study are a mixture of stationary I(0) and nonstationary I(1) regressors. The log of crude birth rate and
urbanization variables were stationary after their first
differencing, i.e. I(1), both with and without trend terms.
The remaining series were also stationary at their levels
(log levels) both with and without trend terms. The results
are summarized in Table 1 below
Table 1. Summary of ERS unit root test results (order of integration)
Series
intercept
intercept & trend
LNPHEXP

I(0)

I(0)

LNRGDP

I(0)

I(0)

LNLEXP

I(0)

I(0)

LNCBR

I(1)

I(1)

LNINF

I(0)

I(0)

LNRUP

I(0)

I(0)

LNCO2

I(0)

I(0)

LNURP

I(1)

I(1)

The results of the cointegration test based on the EngleGranger test for cointegration approach are presented in
Table 3. Indeed, [33] contend that a linear combination of
variables integrated to different orders may not yield a
stationary series. However, [34] argues that given the
problems associated with the testing procedures for
cointegration, if the chosen set of variables (dependent
and independent) cointegrate among themselves so as to
produce a stationary residual, there is no need to worry
about the degree of integration of the individual variables.
This supports our choice of estimator which allows for
inclusion I(1) and I(0) processes in the same equation to
estimate long run elasticities. As indicated earlier, an OLS
regression of public health expenditure was estimated
using the variables presented and the residuals from this
OLS regression was tested for stationarity using the ERS
unit root test. There was strong evidence of cointegration
relationship between public health expenditure and the
explanatory variables presented in the model. The
implication is that, a linear combination of the variables
will follow a stationary process hence convergence to
long-run equilibrium is possible.
Table 2. Unit Root test under Engle-Granger test for cointegration
Variable
ERS unit root test (Order of integration)
Residual Series from OLS
I(0)

4.2. FMOLS Regression
The results of the cointegration regression based on
FMOLS are presented in Table 3. Out of the seven
variables presented in the model, only three of the
variables were statistically significant to exert strong
impact on public health spending in the long-run for
Ghana.

Table 3. FMOLS Estimates for Public Health Expenditure in Ghana
Series
Coefficient
t-value(s)
LNRGDP
0.073406
0.0043***
LNLEXP
64901076
3.2802***
LNCBR
1.19
4.4916***
LNINF
536250.60
1.4900
LNRUP
134.8730
1.2091
LNCO2
18650.50
0.9598
LNURP
-43.32570
-0.7116
R2 = 0.93, Adj. R2 = 0.92
***(**)* denote rejection of the null hypothesis of no level effect at 1%,
5% and 10% respectively

The empirical results in Table 3 are robust and
satisfactory as well. The regression had a coefficient of
determination of about 92% adjusted for the degrees of
freedom. This means that about 92% of the variations in
public health spending in Ghana could be attributed to the
explanatory variables presented and therefore presents a
good fit of the regression model. This reinforces the
existence of a long-run linear relationship among public
health spending, crude birth rate, CO2 emissions, real
GDP, life expectancy, urbanization, inflation and rural
populace. Their signs showed as expected except the
variable urbanization that had signs different from
expected. The positive sign of life expectancy suggest that
policies that aim to cause an improvement in life
expectancy tend to raise public health spending in the long
run since this variable was statistically significant at 1%
error level. This finding, though not consistent with the
findings of [5], supports arguments raised by [25]. This is
because as the government tries to improve the healthiness
of the population, then it must spend more on the health
sector in order to achieve these gains. It is implied that
improvement in the overall health of the citizens is
because of increased spending in the sector.
Real GDP was statistically significant and is positive on
public health spending in Ghana within the study period
though its coefficient is very low. This also confirms the
findings of [2,21,22,23] that increases in national income
has a positive long run effect on public health spending.
The implication is that increases in real GDP tend to raise
public expenditure in the long run. Thus as Ghana’s real
GDP rises, it has the potential to spend extra more on the
health sector of the economy. However, the very low
elasticity suggests that Ghana tends to spend a small
portion of her income on healthcare. The coefficient of
real GDP also suggests that healthcare in Ghana is a
necessity for the people.
Again, crude birth was significantly positive on public
health expenditure within the period under study at 1%
error level and consistent with the findings of [21] that
policies that aim to spur the number of births raises public
health spending. Thus, as the number of births per 1000
people rises, it tends to impact positively on public health
spending in the future. This is particularly true as it may
cause population growth and presents many policy
implications for Ghana. Another variable of particular
interest is pollution as proxied by CO2 emissions in the
country. Though it was not statistically significant, its
positive sign is very important and also consistent with
[22] findings that pollution has the potential to spur public
health spending. The implication is that air pollution
increases public health spending but at small levels. The
non significance level of this variable could be due the
fact that there are not enough factories in Ghana as the
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level of industrialization is low hence emissions from
industries would be low.
In addition, the empirical results show that rural
settlements and population living in rural areas increases
public health spending though this was not statistically
significant. Thus, government increases spending to
provide health services for those living in rural areas by
providing the necessary infrastructure. However, this was
not the case for urban centers. Urbanization in the case of
Ghana tends to reduce government spending on health
services. This is because urban centers have adequate
health infrastructure. Also, the people in these urban areas
have improved incomes as compared to those in the rural
areas and are able to afford health. This reduces the
pressure of government. Macroeconomic conditions
proxied by inflation were not statistically significant to
exert much pressure on public health spending though its
sign was consistent with a priori expectation. Inflation has
no significant long run effect on public health spending in
Ghana.

5. Conclusion and Policy
The above results have very useful implications for
policy formulations regarding public health expenditure
and investment in Ghana. The results lend credence to the
fact that policies that aim to raise real GDP in the
Ghanaian economy would be very beneficial to
government investment in the health sector. Also, policies
aimed at improving life expectancy or the overall
healthiness of the population would cause an increase in
public health spending. Thus, government policies that
aimed to spur a growth in life expectancy would induce
higher investment in the health sector. Further, crude birth
rate has a significant positive long run relationship with
public health spending and investment. The implication is
that policies (e.g. free maternal care) that have the
potential to spur growth in the number of births per 1000
people would cause substantial investment in the health
services. Given the rapid growth of population in Ghana,
it is imperative for government to increase its spending on
the health sector in order to have efficient health system.
Indeed, it can be concluded that, socio-economic factors
play an important role in determining health care
expenditure in Ghana.
Real GDP, Life expectancy and crude birth rate were
the most significant variables affecting public health
expenditure in Ghana. Real GDP is also an essential
variable, which exhibit a positive relationship with public
healthcare expenditure. Though not statistically significant,
the positive signs of pollution, inflation and percentage of
the population living in rural areas are very key factors to
watch regarding public health expenditure determination
in the near future. As noted earlier, this study was
basically conducted to find out the drivers of public health
expenditure in Ghana using data covering the periods
between 1970 and 2008.
In conclusion, there is find strong evidence that national
income, life expectancy, and crude birth rate are the key
determinants of public health spending, and that
healthcare is a necessity but not a luxury commodity (as in
most advanced economies). As a necessity, much effort
should be made by government to make it available to all
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irrespective of location, age, gender, religion or tribe,
social or economic status of the individual.
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