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Introduction 
conomic growth is one of the most important indicators 

of a healthy economy. One of the biggest impacts of 

long-term growth of a country is that it has a positive 

impact on national income and the level of employment, which 

increases the standard of living. As the country’s GDP is 

increasing, it is more productive which leads to more people 

being employed. This increases the wealth of the country and 

its population, improves the standards of living and poverty 

and creates extra tax income for government spending. 
However, economic growth has attracted attention of 

researchers because of the positive impact it has on society, as 

it has been associated with benefits such as increased wealth 

and standards of living among others. Higher economic growth 

rates improve living standards World Bank (2020) observed 

that there has been an unprecedented increase in living 

standards in most parts of the world over the last half century. 

While the life expectancy of a person born in Japan in 1880 was 

35 years, today the life expectancy in Japan has gone up to 83 

years. Also, the average worker in the United States would have 

had to work for 333 hours to buy a refrigerator. Today, a better 

refrigerator can be bought in 20% of that time by an average 

worker. While having a reading light in the night was once a 

luxury which only the very rich could afford, today about 75% of 

the world has access to electricity in their homes (World Bank, 

2020). More so, economic growth leads to reduction in poverty. 

Wang (2015) report that there has been a significant increase in 

the global per capita GDP from 1970 to 2000 with the average 

person clearly getting richer over time. This has meant that 

people are able to afford more and can improve their quality of 
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life. World Bank (2020) also notes that countries such as South Korea have made the 

transition “from pauper to an industrial power. 

Furthermore, improvements in living standards due to economic growth have also led to 

improvements in the health of the population in general, as they have more of things such 

as food, shelter and clothing than can enable them to live longer. This is because, as 

Sharma (2018) notes that poverty, through child malnourishment and mortality, has an 

adverse effect on life expectancy. Thoa et al (2013) also note that households which have 

experienced economic growth spent less on health care, but had better quality care and 

were better off in terms of utilisation of health services. 

Health is one of the basic objectives of development. Health is necessary for well-being, 

and education is for full and healthy life(Kurt, 2015).Health reflectsthe state of complete 

well-being, be it physical or mental (see Salisu, Mamuda, Bello & Ishaq, 2019). Available 

statistics from the WDI (2020) show that health care expenditure in the ECOWAS varies 

substantially over time and across countries. For example, in 2006, 2.97% of GDP was spent 

on health care by Cape Verde, 2.74% by Guinea Bissau, 2.67% by Niger, 0.90% by Nigeria and 

0.76 by Togo.  The figure rose to 3.06%, 1.78% and 1.33% in 2013 for Cape Verde, Niger and 

Togo respectively, but that of Guinea Bissau and Nigeria declined to 0.62 and 0.49% 

respectively. The percentage of GDP spent on health care continue to rise for Cape Verde, 

Niger and Nigeria while that of Togo fall in 2017. The trend of the health care expenditure 

is presented in figure 1. Health financing is important for the improvement of health status 

in any economy. At the macroeconomic level, the level and growth of health care 

expenditure has been attributed to the income level of such country. The performance of 

the health sector is therefore assumed to reflect the size of the income elasticity of health 

care. Earlier studies have focused on this with its attendant policy implications for the 

financing and distribution of health care resources. Two views arose out of this. The first 

is the view that health care is a luxury good and just like any other commodity should be 

left to market forces. The other view is that health care is a necessity which calls for more 

government intervention in the sector (see Richardson & Oluchukwu, 2019). Health care 

spending is determined by both income and non-income determinants. Identified non-

capital formation leads to 0.50% increase in GDP in the long run.  In addition, the 

estimated result further revealed that trade openness has a significant and positive 

effect on GDP at 1%. A one percent change in gross capital formation leads to a 5.9 % 

increase in GDP in ECOWAS countries in the long-run at 1% significant level. The study 

recommends amongst others ECOWAS governments should employ policies aimed at 

improving health expenditure to enhance the quality of health facilities in order raise 

economic growth. This can be done through increase budgetary allocation. 
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income determinants of health care spending in the literature include age structure of the 

population (Lusting, 2006).  

Figure 1: % of GDP spent on Health care by ECOWAS 

 

Given the importance of health in fostering economic growth, most governments in the 

ECOWAS sub region continue to spend a significant percent of their GDP on health sector. 

Over the past few decades, expenditure on health has recorded an increase in most 

countries in the ECOWAS sub region. However, the social outcomes do not match the 

huge budgetary allocations made in these sectors. Available data from WDI (2020) 

suggest that in spite of the huge government expenditure on health care, there seems to 

be a rising trend in illiteracy and access to quality health care is still a major problem in the 

sub region. Countries in the sub-region are still plagued with high infant mortality rates, 

low life expectancy at birth, high maternal mortality and low primary and secondary 

school enrolments. 

In view of this, the paper intends to evaluate the impact of health expenditure on 

economic growth in ECOWAS. The objective of the study is to examine the impact of 

health care expenditure on the economic growth of ECOWAS. In line with the above 
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objective, the study seeks to test hypothesis of no significant relationship between health 

care expenditure and economic growth in ECOWAS.  

 

Literature Review 

Health is an important index in measuring the growth and development of any nation 

since the wealth of a nation is determined by the health of its citizen, several studies were 

conducted to show this relationship with mixed results.For example, Baldacci et’al (2004) 

explores the role played by health expenditures. He constructed a panel data set for one 

hundred and twenty developing countries from 1975-2000 and found that spending on 

health within a period of time affects growth within that same period while lagged health 

expenditures appear to have no effect on growth. He inferred from this result that the 

direct effect of health expenditure on growth is a flow and not a stock effect. Another 

study by Atif, Azaman and Seemah (2010) examines the impact of health on economic 

growth for 13 European countries, 12 African countries, 16 American countries, and 11 Asian 

countries over the period 1970-80 and 1980-90 using ordinary least square (OLS), the 

authors find that health capital has a significant effect on economic growth, especially 

with a variable that captures all the determinants of health. Some other studies on health 

and economic growth conducted earlier found a positive relationship between the two. 

Aminu (2011); Bakare et’al et’al (2011); Bakare and Sanmi (2011) and Olanrewaju, Idowu, 

Abimbola (2013) have investigated the positive effect of health on economic 

development. They also found a strong effect of health in explaining income per capita 

differences.  

Moreover, some empirical evidence also emerged from Nigeria. For example, Odior (2014) 

conducts a study on the relationship between health and economic growth by using an 

integrated sequential dynamic computable general equilibrium (CGE) model over the 

period 2004-2015 to investigate the impact of government expenditure on health on 

economic growth. The findings suggest that the re-allocation of government expenditure 

to health sector is significant in explaining economic growth in Nigeria. Similarly, Seran 

(2016) and Eggoh, Hoiuninyo and Sossou (2015) examines the relationship between health 

expenditure and economic growth for Nigeria spanning from 1970-2009 by employing 

descriptive statistics, Johansen cointegration technique and error correction model 

(ECM), the author suggest that health expenditure is positive and statistically significant 

but the coefficients of the second and third lags are negative and statistically significant. 

The results of error correction model is statistically significant and has expected negative 

sign with the coefficient of 40% implying that the speed of adjustment to is 40%. Again, 

Kim and Lane (2013), studied the empirical mechanics through which human capital 

influences economic growth in Nigeria. They attempted to achieve this objectives using 

vector Auto regression analysis and ordinary least square to capture these influences. 

They however concluded that there is an unanticipated positive impact of human capital 

on growth which the various Nigerian governments since the post-independence have 

appreciated by prodigious expansion of educational infrastructure across the country; but 
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they are quick to point out that the real capital expenditure on education and health have 

been rather low.  

In addition, Isaac and Michael (2015) used ordinary least square (OLS) to examine the 

impact of health expenditure on economic growth over the period 1985-2009. The 

authors suggest that if funds are properly channeled and appropriate expended to both 

the recurrent and capital projects in health, the existence of a positive relationship 

between economic growth and health will be more widened. Arguing in same line, Bakare 

and Olubokun (2011) also used ordinary least square (OLS) multiple regression for annual 

time series data for Nigeria covering 1974-2008, the results show a significant and positive 

relationship between health expenditure and economic growth. Therefore, the study 

recommends that policy makers should place more priority to the health expenditure by 

increasing its yearly budgetary allocation to the sector. Hadir and Labrech (2015) 

examined the impact of health expenditure on economic growth in Nigeria using the OLS 

technique and found a negative effect of total health expenditure on growth. Murthy et 

al (2001) estimate a production function of aggregate economic growth as a function of 

capital stock, labour and human capital (education, experience and health).Their main 

result is that health has positive, statistically significant effects on economic growth. They 

however, do not consider how health is created. Christopher, Shafuda and Utpal (2020) 

descriptively analysed the adequacy of the levels and composition of public expenditures 

and conclude that education and healthcare financing have faced lesser cuts than external 

debt services and defence, but allocations to education and health sectors are inadequate 

when related to the benchmark and the performance of other countries. 

Piabuo and Tiegubong (2017), Provided an empirical evidence on the relationship between 

variables and economic growth rates found that health variables splay a significant role in 

determining economic growth rates. They showed this by investigating cross country data 

between 1965 and 2990, using a basic growth model and they found that an increase of 

life expectancy by one percent accounted for an acceleration of GDP per capita growth 

by over 3% per annum. In addition, health and emographic variables explained over shalf 

of the differencs in growths rates between Africa and the rest of the world over that same 

period. 

Aluko and Aigbedion (2017), analyzed the quantitative impact of disease malaria cross-

country macroeconomic growth. They brought in variable such as geography; particularly 

topical location to international trade, policy and initial income. It was discovered that 

endemicity of falciparum malaria in the tropical Zone highly corrected lwith a substantial 

fall in annual GDP per capital growth rates over a 25 years period. 

Ibe and Olulu-Briggs (2015), using cross- sectional data from six Nigerian states: Anambra, 

Borno, Cross- river, Ogun, Plateau and Sokoto observed that good health status and 

educational attainment of Nigerian women positively influenced their income. The 

coefficient of primary, secondary and technical school attainment were significant at 5 

percent level, while that of excellent health conditions were significant at 1%. 
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Theoretical Framework 

More than one hundred years ago, Adolph Wagner (1883) formulated the Law of the 

Increasing Extension of State Activity. He asserted that there is a long run propensity for 

the scope of government to increase with higher levels of economic development. 

Wagner‘s hypothesis deals with the growing relative importance of government activity 

and has come to be known as Wagner‘s Law. According to Wagner, there are three 

reasons to expect an expanding scope of public activity: first, as nations develop there is 

an increased complexity of legal relations and communications – along with greater 

urbanization and population density – and it forces government to produce the regulatory 

framework that will accompany the greater intricacy of relations among economic 

agents. Second, as income increases, societies demand more education, entertainment, a 

more equitable distribution of income, and generally more public services.  

Finally, the technological needs of an industrialized society require larger amounts of 

capital infrastructure than are forthcoming from the private sector, hence the need for 

government to step in to fill in the gap. Wagner‘s law has been tested empirically for 

various countries and the results differ considerably. Ogujinba and Adeniyi (2005) analyze 

the period 1963-1979 and find support for Wagner law in wealthier countries but not in 

poorer ones. Excelic (2018); Boachie(2015) and Abdulwahab, Kefeli and Hasim (2018) 

analyze different countries and time periods and find limited support for the law. Wu, et 

al. (2010), on the other hand, utilizing a dataset of 182 countries for the period 1950-2004, 

find strong support for Wagner‘s law. Alor et’al (2018) have examined the law for the 

United States with results generally in favour of the law.  

 

Methodology 

Previous studies conducted on the impact of health on economic growth in ECOWAS were 

based on panel data fixed/random effect models or least square dummy variable (LSDV) 

models. Models were based on the assumption of homogeneity of effect across the panel 

which is a strong assumption to make. This paper uses panel ARDL estimation to 

investigate the impact of health on economic growth of ECOWAS. 

 

Model Specification 

In line with the model of Olaniyi and Adams (2020), the following two simple dynamic 

panel data models are estimated to evaluate the impact of FDI and institutional quality on 

economic growth.  

 Yit = α+ γGEHit + Xit β + νit    1 

   

Where Yit is the annual GDP growth rate per capita, Yit-1 is the lagged value of the annual 

real GDP growth rate per capita, GEH is the health expenditure, X represents the control 

variables for the determinants of economic growth including gross capital formation and 

trade openness.  
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Adopting from numerous similar studies (see for example Carkovic and Levine (2003), 

Alfaro et al. (2004)), we used domestic investment and trade openness as explanatory 

variables of economic growth. Trade volume is used as a proxy variable for trade 

openness.  

𝑙𝑛𝑔𝑑𝑝𝑖𝑡 =  β o + β1GEHit + β2lngcfit + β3tropit + Ԑit     2 

Where: β1, β 2,> 0; β 3 <> 0    

In the same way, Eqn. 2 is also specified to follow the technique suggested by Pesaran et 

al. (1999), which engaged the ARDL (p, q) model for the empirical analysis as follows:  

𝑙𝑛𝑔𝑑𝑝𝑖𝑡 = ∑ 𝜆𝑖𝑙𝑛𝑔𝑑
𝑝
𝑗=1 𝑝𝑖𝑡−1 + ∑ 𝛿30𝑖

′ 𝐺𝐸𝐻𝑖𝑡−1
𝑞
𝑗=0 + ∑ 𝛿40𝑖

′ 𝑙𝑛𝑔𝑐𝑓𝑖𝑡−1
𝑞
𝑗=0 +

∑ 𝛿50𝑖
′ 𝑡𝑟𝑜𝑝𝑖𝑡−1

𝑞
𝑗=0 + μi +  εit        

   3 

The vector of independent variables, the coefficient vectors, and parameters are denoted 

by i = 1, 2, …, N, periods by t = 1, 2, …, T, where 𝜇𝑖 indicates the fixed effects. Hence, it is 

suitable to estimate the model with the re-written form of equation 3 as follows; since 

this can put together the long-run and short-run co-integration dynamic panel model:  

∆𝑙𝑛𝑔𝑑𝑝𝑖𝑡 = (𝜑𝑖𝑙𝑛𝑔𝑑𝑝𝑖,𝑡−1 + 𝛽30
′ 𝐺𝐸𝐻𝑖𝑡 + 𝛽40

′ 𝑙𝑛𝑔𝑐𝑓𝑖𝑡 + 𝛽50
′ 𝑡𝑟𝑜𝑝𝑖𝑡 +

∑ 𝜆𝑖
∗∆𝑙𝑛𝑔𝑑𝑝𝑖,𝑡−1

𝑝−1
𝑗=1 + ∑ 𝛿31𝑖

∗′ ∆𝐺𝐸𝐻𝑖,𝑡−1
𝑞−1
𝑗=0 + ∑ 𝛿41𝑖

∗′ ∆𝑙𝑛𝑔𝑐𝑓𝑖,𝑡−1
𝑞−1
𝑗=0 +

∑ 𝛿51𝑖
∗′ ∆𝑡𝑟𝑜𝑝𝑖,𝑡−1

𝑞−1
𝑗=0 + μi +  εit

                                                                                                                                                   4 

Data Analysis and Discussion of Results 

This section focuses on the presentation, analysis, interpretation and discussion 

of the results emanating from the study. The analysis was conducted using both 

descriptive and inferential criteria. The descriptive analysis was carried out using 

summary statistics while inferential analysis was carried out using panel ARDL 

estimation techniques. 

 

Descriptive Analysis (summary statistics) 

The results of the summary statistics are presented in table 1 

 

Table 1: Summary Statistics 

 LNGDP LNGEH LNGCF TROP 

 Mean  8.571893  18.18792  6.886430  8236.607 

 Median  8.427078  18.16618  6.667955  1748.052 

 Maximum  13.25075  23.29914  11.24650  171167.0 

 Minimum  5.508638  13.71118  2.968810  120.2032 

 Std. Dev.  1.542449  1.871463  1.817234  21635.22 

 Skewness  0.735462  0.170462  0.473324  4.424880 

 Kurtosis  3.551817  2.791618  3.032785  24.55655 

 Jarque-Bera  35.27358  2.281700  12.82273  7760.421 
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 Probability  0.000000  0.319547  0.001643  0.000000 

 Sum  2940.159  6238.456  2362.045  2825156. 

 Sum Sq. Dev.  813.6688  1197.812  1129.401  1.60E+11 

 Observations  343  343  343  343 

Source: E-Views Output, 2022. 

 

The Table 1 shows that between 1996-2020, the average Gross Domestic Product (GDP), 

Government expenditure on health (GEH),Gross capital formation (GCF) and Trade 

Openness (TROP) is 8.57,18.19, 6.89and 8236.61 respectively. This indicates that the 

variables exhibit significant variation in terms of magnitude, suggesting that estimation 

at levels may introduce some bias in the result.  

 

Correlation Analysis 

In an attempt to explore the relationship between dependent variable LNGDP and 

explanatory variables used in the study, the study carried out correlation analysis using 

Pearson Product Moment Correlation (PPMC). Whereas the descriptive output tells us 

about each set of data (that is. the mean, standard deviation, Jarque-Bera, probability, 

and number of values for each variable), the correlation matrix output tells us how the 

variables are related. This is necessary because the independent and dependent variables 

need to be tested for multicollinearity. 

 

Table 2: Correlation Matrix 

VARIABLES LNGDP LNGEH LNGCF TROP 

LNGDP  1.000000    

LNGEH  0.421313  1.000000   

LNGCF  0.909232  0.401715  1.000000  

TROP  0.685029  0.440147  0.651316  1.000000 

Source: E-Views Output, 2022. 

 

Table 2 shows how the variables relate to one another in the sample data from 1996-2019. 

The Table shows that the coefficient of correlation of a variable with respect to itself is 

1.0000. This indicates that there exists a perfect relationship between a variable with 

respect to itself. The matrix result shows that there exists a positive relationship among 

the explanatory variables and LNGDP with a coefficient of 0.42, 0.91, 0.69 and 1.00 

respectively. The implication of a positive relationship between two variables is that both 

of them move in the same direction. This means when one of the variables moves 

upwards, the other also would be found to move upward. This means that GEH, GCF and 

TROP affect Gross Domestic Product positively. The implication is that, as GEH, GCF and 

TROP increase, GDP increase by one unit. In addition, the result showed that the variables 

are independent of each other and can be included and used in the regression analysis as 

independent variables without getting spurious results.  
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Inferential Statistics 
This sub-section presents inferential statistics results. The results cover IPS panel unit root 
test, Pedroni Residual Co integration Test and Panel ARDL results. 
 
Panel Unit Root Test  
In most empirical studies, the most commonly used panel unit root test is the one 
developed by Im, Pesaran and Shin (1999). This is on the basis that it has the highest 
power and smallest size distortions of any class of the first-generation panel unit root 
tests (Houskova and Wagner, 2006). The study will therefore adopt the panel unit root 
tests of IPS 
 
Table 3. IPS Panel Stationarity Result  

VARIABLES TEST FOR UNIT 
ROOT 

IPS CRITICAL VALUES REMARKS 

1% 5% 10% 

GDP LEVEL 0.36159 
(0.6412) 

-
2.09880 

-1.92120 -
1.83280 

1(0) 

1ST DIFF -13.8691 
(0.0000) 

-2.10120 -
1.92280 

-
1.83320 

1(1) 

GCF LEVEL 0.19100 
(0.5757) 

-
2.09880 

-1.92120 -
1.83280 

1(0) 

1ST DIFF -14.4987 
(0.0000) 

-2.10120 -
1.92280 

-
1.83320 

1(1) 

GEH LEVEL -0.70481 
(0.2405) 

-
2.09880 

-1.92120 -
1.83280 

1(0) 

1ST DIFF -13.8691 
(0.0000) 

-2.10120 -
1.92280 

-
1.83320 

1(1) 

TROP LEVEL -7.32801 
(0.0000) 

-
2.09880 

-1.92120 -
1.83280 

1(0) 

Source: E-Views 10.0 Output, 2022 

 
Table 3 shows that Trade openness is integrated at level, order 1(0) while gross domestic 
product, government expenditure on health and gross capital formation are integrated 
at first difference, order 1(1). The results of the IPS unit root satisfied the condition of 
using ARDL of having 1(1) and 1(0). 
 
Panel ARDL Estimation 
The results of the panel ARDL is presented in Table 4. 
 
Table 4: Panel ARDL Estimation Results 

Variable Coefficient Std. Error t-Statistic Prob.*   
 Long Run Equation   
LNGEH 0.057176 0.035603 1.605912 0.045 
LNGCF 0.502842 0.060551 8.304434 0.0000 
TROP 5.91E-05 1.35E-05 4.375805 0.0000 
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 Short Run Equation   
COINTEQ01 -0.158053 0.045621 -3.464484 0.0006 
D(LNGEH) 0.035925 0.014686 2.446170 0.0151 
D(LNGCF) 0.156803 0.082556 1.899353 0.0586 
D(TROP) 0.000154 4.05E-05 3.794310 0.0002 
C 0.585470 0.166501 3.516310 0.0005 
Source: E-Views Outqput, 2021. 
q 

    

 

Table 4 shows the long-run and short-run estimated results. The error correction 

coefficient ECM-1 presents the speed of adjustment to restore equilibrium in the dynamic 

model following a disturbance with the coefficient negatively significant at 5 percent. This 

coefficient in the panel ARDL regression is -0.158053 which implies that equilibrium is 

reached in less than two years. This significant and negative ECM coefficient also supports 

evidence that there is a stable long-run relationship between the dependent variable and 

the regressors. The long-run analysis indicates that all of the variables are positive and 

significant in explaining GDP in ECOWAS. 

The result in table 4 contains both the long-run and short estimation. Based on the result 

of the error correction mechanism, the study interpreted the long-run estimation. The 

result revealed that government expenditure on health has a significant and positive 

effect on the economic growth in ECOWAS at 5%. A one percent increase in health 

expenditure leads to 0.06 percent increase in economic growth in ECOWAS states. This 

finding is in line with the previous studies reported by Irfari, Sofia, Saima and Amber 

(2018), Odior (2011) and Nwanosike, Orji, Okafor and Umesiobi (2015). 

The results also demonstrate that gross capital formation has a significant and positive 

effect on GDP at 1%. A unit increase in gross capital formation leads to 0.50% increase in 

GDP in the long run. In addition, the estimated result further revealed that trade openness 

has a significant and positive effect on GDP at 1%. A one percent change in gross capital 

formation leads to a 5.9 % increase in GDP in ECOWAS countries in the long-run at 1% 

significant level. This finding lends a support to the ones reported in previous studies. 

 

Conclusion and Recommendations 

This paper investigated the effect of health expenditure on economic growth in ECOWAS. 

The findings of the study established that health expenditure has a significant positive 

effect on economic growth. The study therefore, concludes that health expenditure 

stimulate economic growth in the ECOWAS region. Having established that health 

expenditure is positively related to economic growth in ECOWAS region, we recommend 

the following among others: 

i. ECOWAS governments should employ policies aimed at improving health 

expenditure to enhance the quality of health facilities in order raise economic 

growth. This can be done through increase budgetary allocation. 
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ii. Although gross capital formation has significant positive effect on economic 

growth, it has been suggested that increasing the rate of investment by private 

individuals will has a significant positive effect on production that may lead to 

higher economic growth. Governments of the region can promote GCF through 

tax holding, subsidy and tax waiver. 
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