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Abstract: Government financing on health in Nigeria is still low compared to other countries. 

This has resulted in majority of the population not having access to good healthcare while 

some cannot afford simple health care services. The study examined empirically government 

expenditure on health and workforce productivity. A Vector Autoregressive (VAR) model was 

estimated using the Nigerian annual time series data from 1980 to 2018. Results from the 

VAR estimate and Granger causality revealed that; government capital expenditure on health 

care in Nigeria had a negative effect on workforce productivity over the period of study. 

Government recurrent expenditure on health care in Nigeria impacted positively on 

workforce productivity over the period of study. Government capital expenditure and 

government recurrent expenditure on healthcare caused workforce productivity over the 

period of study, meaning that changes in these form of expenditures could also account for 

changes in workforce productivity. A positive change in financing could lead to a positive 

change in workforce productivity. Therefore, government should expedite action towards 

providing qualitative health infrastructures; boosting recurrent expenditure to maintaining 

them and increasing spending to finance the national health insurance scheme. It is 

recommended that better attention should be given to health personnel‘s remuneration to 

motivate them to give their best in production which will have a positive multiplier effect on 

the economy.  
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Introduction 

A healthy workforce is an important economic asset. Health is a core contributor to an 

individual‟s productivity. Improved health supports labour productivity by augmenting life 

expectancy, and enhancing workers' productivity by increasing both physical and mental 

capacities. Sick people are unproductive and with an increased number of sick people, the 

number of workforce is reduced. Health financing involves the basic functions of revenue 

collection, pooling of resources, and purchase of interventions. 

 

World Health Organization Commission on Macroeconomics and Health in their 2001 report 

made a strong economic case for investing in health, which they said, will increase workforce 

productivity and eventually economic growth (WHO, 2010). It is in view of the above that 

financing health is significant to making health charged with the task of strengthening 

workforce for increased productivity. Financing Health in Nigeria is from a variety of sources 

that include budgetary allocations from Government at all levels (Federal, States and Local). 
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Private sector contributions, bilateral and multilateral foreign grants, NGOs, out of pocket 

expenses among others (Public Expenditure Review, 2009). 

 

The purpose of health financing has been seen not only as making funding available, but also 

as ranging from setting the right financial incentives for providers, to ensuring that all 

individuals have access to effective public health and personal health care. To ensure that 

individuals have access to health care services, three interrelated functions of health system 

financing are crucial: revenue collection, pooling of resources, and purchasing of 

interventions. Thus, investment in health indicates the expenditure on facilities and provision 

of drugs to cure diseases, safeguard and maintain people‟s mental and physical health in a 

given period. Extensively, investment in health care also includes the expenditure that is used 

in entertainment, job training etc. Therefore, investment in health care is a productive 

investment (Xiaoqing, 2015).  

 

Problems linked to Health care in developing countries especially Nigeria where most of the 

financing is from the private sector with the government playing a supportive role instead of 

the other way round. At first glance, it may seem that a lot is being done as regards financing, 

with many donor agencies financing many health related projects. 

 

The above perception fails to take into account that the government is responsible to the 

people, and is therefore involved in the financing of all sectors of the economy, health care 

being the major sector in this instance. Health affects the productivity of an individual. An 

individual that is healthy, all things being equal, is highly productive. Thus, when the bulk of 

the productive population is healthy it translates to productivity and economic growth. 

Nigeria is still plagued by reduced quality of services, inadequate health facilities (including 

personnel, medical equipment, and drugs), poor and inadequate health infrastructure 

especially in the rural areas, over dependence on user fees and private sources as the major 

sources of health care financing.  The high prevalence of poverty is a major cause of ill health 

and poor work force productivity in Nigeria. 

 

Available evidence has shown that improved health has been weighed down not only with 

persistent under-funding over the years but also by slow economic growth, which has led to 

reduced productivity (CBN, 2010). In some parts of Nigeria, public spending per capita for 

health is less than USD 5 and can be as low as USD 2 in other parts (World Bank, 2017). 

This is a far cry from the USD 34 recommended by World Health Organization for low-

income countries as reported by the Macroeconomics Commission Report (which translates 

to about 5.0percent of national budget expenditure) (World Bank, 2017).  

 

In the 2001 Abuja Declaration on HIV/AIDS, tuberculosis, and other related infectious 

diseases, African leaders pledged to increase health spending to 15 percent of their 

government‟s budgets (Haines and Cassels, 2004; UNECA 2001). However, Federal 

Government has only allocated 4.5% of its budget on health in 2021 compared to South 

Africa that allocated up to 12.5% (The Guardian 26 October, 2020). Low Income Countries‟ 

ability to raise enough revenue to meet needs and demands for publicly financed health is 

highly constrained (Gupta et al, 2004; Schieberan & Maeda, 1997). According to Mathew, 

Olufemi, Iyanuoluwa and Oluwakemi (2018) achieving the correct health care expenditure in 

Nigeria remains a challenge. This has important implications for the analysis of the 

effectiveness of public health care financing and expenditures and their resultant effect on 

productivity. Once fund diversions are accounted for, the relationship between public health 

expenditures and health outcomes can change from there being no (or even a negative) 
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relationship, to a positive one (Gauthier and Wayne 2007). Thus if the necessary funds for 

health care financing is diverted the sector will remain undeveloped thus affecting the general 

health standard of the productive workforce, which will have negative impact on workforce 

and eventually productivity in general. 

 

Studies on the nexus between expenditure on health and productivity both in Nigeria and 

abroad reveal conflicting results. While Olufemi, et al (2018) show that increase in health 

expenditure has a positive effect on productivity, Mathias, Dickson and Bisong (2013) show 

a weak causal relationship between public health expenditure and productivity in Nigeria. 

These conflicting results trigger the need for more studies in this line in order to come up 

with more convincing results about the relationship between public health expenditure and 

productivity. It is against this backdrop that this study set the following research questions: 

i. What are the effects of government financing of health care on workforce productivity 

over the years? 

ii. What is the direction of causality between workforce productivity and health care 

expenditure in Nigeria? 

The objective of this study is therefore to address the above research questions by examining 

and assessing the effects of government financing of health care on workforce productivity as 

well as the direction of causality between them. 

 

Literature Review 

 

Conceptual Literature 

 

Health care financing 

Health care financing is the process by which revenues are collected, pooled, and allocated 

(Murray & Frenk, 2010). The collection of revenue is from primary sources, such as 

households, firms, and secondary sources, like governments and donor agencies. The pooling 

of financial resources means a system where all that contributors share financial risk. 

Purchasing is the process through which revenues are disbursed to institutional or individual 

providers to deliver interventions. These lead to the delivery of healthcare services Yadav et 

al, 2009). WHO views health financing as concerned with how financial resources are 

generated, allocated and used in health systems. Examples of health financing issues include: 

How and from where to raise sufficient funds for health; How to overcome financial barriers 

that exclude many poor from accessing health services; or How to provide an equitable and 

efficient mix of health services. 

 

Out of Pocket Spending 

Direct payment for services is the most common way to pay for health services worldwide 

(Savedoff, 2014). In 60% of countries with incomes below $1000 (£683; €754) per capita, 

out of pocket spending is 40% or more of the total expenditure. In contrast, only 30% of 

middle and high-income countries depend to such extent on this kind of financing (World 

Health Organization, 2010). In this system, poor people may be unable to pay for their health 

care or will be impoverished because of trying to pay for their health care needs from their 

pockets (Yadav et al, 2009). 

 

Tax Based System 

In this system, revenue from taxation is the predominant source of healthcare spending. One 

of the advantages is that it pools risks across a large population. However, the revenues 

collected may not be used for health alone but may be shared with other public services 
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sectors. So complaints about under allocation of resources to health are common (Savedoff, 

2004). National taxes are the main source of revenue in Greece, Poland, Portugal, Spain, and 

the United Kingdom (Mossialos and Dixon, 2002).  Part of the tax revenue from the sale of 

tobacco has also been used to finance health care in Belgium and the United Kingdom 

(Yadav et al, 2009). 

 

Funds are usually generated through taxation or other government revenues. Although the 

Nigerian government generates revenue through taxation, the bulk of the revenue is derived 

from the sale of oil and gas, which is unevenly shared amongst all sectors of the economy. 

 

Social Insurance 

This forms the focus of this study, as this is the main source of funds in which government 

uses to finance the public sector, e.g. health. Fundraising for health is tied to the income of 

members, typically in the form of a percentage of members' wages, in this type of scheme. 

Premiums are collected separately from general state revenues. In direct payment schemes, 

only the user is responsible for the payment for his or her medical treatment. This differs 

from general taxation because in tax based systems, people contribute in an indirect way 

through taxes, whereas with social health insurance people directly pay for their insurance. 

Ghana, Nigeria, Japan, South Korea, Taiwan, Switzerland, Germany, and France have social 

health insurance systems (Yadavet al, 2009). 

 

The Nigerian government established the National Health Insurance Scheme (NHIS) under 

Act 35 of 1999 with the aim of improving access to health care and reducing the financial 

burden of out-of-pocket payment for health care services. The NHIS became operational in 

2005.The NHISis organized into the following social health insurance programs (SHIPs): 

Formal Sector; Urban Self-employed; Rural Community; Children Under-Five; Permanently 

Disabled Persons; Prison Inmates; Tertiary Institutions and Voluntary Participants; and 

Armed Forces, Police and other Uniformed Services (NHIS Program, 2011). It is only the 

formal sector SHIP that is currently operational. Membership with the formal sector SHIP is 

mandatory for federal government employees and about 90% coverage has been achieved. 

The formal sector SHIP is presently extending to include all state and local government 

employees with Bauchi and Cross River having achieved full coverage (Kannegiesser, 2011) 

 

Private Health Insurance 

Premiums are paid directly from employers, associations, individuals, and families to 

insurance companies, under this type of scheme. Generally, private insurance is voluntary 

and social insurance programs are compulsory. The problems of adverse selection and risk 

selection are higher with this system. Adverse selection is the tendency for insurance to 

attract only people at higher risk, raising the average cost of insurance beyond the reach of 

many people (Savedoff, 2004). Risk selection is the process by which insurers screen 

potential clients and try to enroll people who present health risks that are below average. The 

United States is a good example of a health system that relies predominantly on private health 

insurance. In many other countries private health insurance coexists with another type of 

health system (Yadavet al, 2009). 

 

Presently, some organizations in the private sector especially NGOs have adopted the NHIS 

for their staffs. Public health finance is also not limited to the boundaries of specific segments 

of public health such as prevention, protection, or promotion. The focus is on the entire 

public health system, with efforts crossing over programs and interventions (Honoré and 

Brain, 2007). 
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According to the WHO Fact file, 2010, there are facts about Health financing that cannot be 

disputed, and they all need to be acted upon to ensure that health financing is effective. 

Millions of people miss out on health care because they can't afford to pay for it. In some 

countries for example, women in the richest 20% of the population are up to 20 times more 

likely to have a birth attended by a skilled health worker than a poor woman. In some 

countries, 5% of the population is forced into poverty every year because they have to pay for 

health services and when they receive them, and as a result, 100 million people are pushed 

into poverty.If 49 of the world's poorest countries allocated 15% of their government 

spending to health, this could almost double their government health expenditures. In total, 

this would represent an additional US$ 15 billion per year for health. Tax payers money are 

diverted, those that are meant to pay heavy taxes default on payments and are not prosecuted 

for such punishable and convictable offences.In Indonesia for example, clear and consistent 

regulations and a policy of zero-tolerance for corruption increased tax yield from 9.9% to 

11% over four years. Health spending benefited more than other sectors.  

In the Nigerian case, corruption has deprived the governed of the much promised and 

expected dividend of democracy. Corruption has led to the diversion of enormous amounts of 

funds meant for public infrastructure and development into private and personal pockets. 

New or reinforced sources of revenue can boost health finances. More efficient tax collection 

generates more government money for health 

 

World Health Organization recommends using prepaid mechanisms (e.g. insurance and/or 

taxes) to raise funds, and then pooling funds to ensure access and spread financial risks.  

Currently, 27 countries from the Organization for Economic Co-operation and Development 

(OECD) cover all their citizens with health services from pooled funds supplemented with 

limited direct out-of-pocket payments. Other poor and low-income earning countries could 

also adopt this strategy since it is evidenced based and has been proven effective.  

Typically, between 20–40% of health spending is wasted, depriving many people of badly 

needed care. Overpaying is one form of waste, for example, in some places medicine prices 

are up to 67 times the international average price leading to less money for other health 

services. More efficient spending increases health coverage. (WHO fact file, 2010). 

 

Productivity 

Productivity is commonly defined as a ratio between the output volume and the volume of 

inputs. In other words, it measures how efficiently production inputs, such as labour and 

capital, are being used in an economy to produce a given level of output. Productivity is 

considered a key source of economic growth and competitiveness and, as such, is basic 

statistical information for many international comparisons and country performance 

assessments. For example, productivity data are used to investigate the impact of product and 

labour market regulations on economic performance. Productivity growth constitutes an 

important element for modeling the productive capacity of economies. It also allows analysts 

to determine capacity utilization, which in turn, allows one to gauge the position of 

economies in the business cycle and to forecast economic growth. In addition, production 

capacity is used to assess demand and inflationary pressures (OECD, 2008). 

Workforce productivity is the amount of goods and services that a worker produces in a given 

amount of time. It can be measured for a firm, a process, an industry, or a country. It was 

originally (and often still is) called labor productivity because it was originally studied only 

with respect to the work of laborers as opposed to managers or professionals. The three most 

commonly used measures of input are hours worked, workforce jobs and Number of people 

in employment (OECD, 2012). 

 

http://en.wikipedia.org/wiki/Management
http://en.wikipedia.org/wiki/Professional
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Theoretical Literature Review 

 

Productivity in Nigeria 

In spite of the improvement in real GDP between 1993 and 1996, the political upheavals 

experienced during the period seriously affected overall productivity. Thus, the rate of 

productivity decline fluctuated between 0.24 and 2.03 during 1993-95 periods (CBN, 2005). 

Evidence from Nigeria has shown that both the national and sectorial productivity (health 

included) measures have generally reflected a declining trend over the past decades. The 

long-term productivity growth rate for Nigeria (1994-2006) is disappointing. It recorded an 

average growth rate of -0.17% during the period (Obadan and Odusola, 2006). The average 

productivity rate in Nigeria as analysed by Obadan and Odusola has for over 20 years cannot 

be said to be growth as it has been a negative figure, which shoes that productivity has been 

very poor. 

 

Public Financing of Health and Productivity 

In assessing the impact of public health expenditures on health status, it has been put forward 

that it is plausible that increase in health status associated with public health spending affect 

educational status and socioeconomic status by raising individuals' capacity to learn and 

work. The most plausible explanation is that they are related and advocate for each other. 

This study concluded that public health expenditures had a potentially strong impact on 

health status and productivity (Division of Health Management and Policy, 1998). 

The impact of health on workforce productivity cannot be over emphasized; A World Bank 

(1974) study on iron deficiency anemia and the product of adult males in Indonesia showed 

that the effect of health status on productivity is very important and so also was public 

spending to maintain the healthy status of workers important to their productivity. 

 

Empirical Literature   

Using non-parametric techniques and Malmquist productivity indices, Miika (1995) 

compared various model specifications in analyzing the development of hospital productivity 

in Finland during a transition period towards „quasi-markets‟ in health care. Her study 

revealed that state subsidy reform initiated by the government in 1993 might have accelerated 

the expansion of the production possibilities frontier, judged by the significantly higher 

technical change of hospitals during 1992 and 1994. It also revealed significant productivity 

progress in the latter half of the observation period, mostly due to the exogenous rate of 

technical change. 

 

The Malmquist indices used in the above research also showed that there was an average 

annual productivity increase of 3-4%, mostly attributable to technological change. Since 

productivity was already improving well before the subsidy reform of 1993, therefore the 

economic depression may have had a marked additional impact on hospital productivity 

growth (Miika, 1995). The study showed that Hospitals‟ direct responses to the new 

financing system were not markedly associated with increased efficiency or productivity. The 

study was able to show that state subsidy reform affected hospital performance through other 

mechanisms, e.g. increased political pressure, which was not monitored in the study. 

 

Söderlund et al (1997) examined the impact of National Health Service (NHS) reforms on 

English hospital productivity using parametric methods. According to their study hospital 

productivity increased, but competition between hospitals had no significant effect on 

productivity during the first three years of the internal market. They however show that 

reforms in form of increased financing can increase hospital productivity. 
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A study by Ichokuet al showed that there is a large incidence and severity of catastrophic 

healthcare financing in Nigeria, and that a very high percentage (77 per cent) of healthcare 

financing in Nigeria is through OoP (Out of Pocket) payment. This implies that individuals 

bear a greater percentage cost of ill health. Productive capacity is affected by ill health and 

the inability to pay for health care services delays recovery and increases absenteeism, which 

also affects productivity (Ichokuet al, 2009). 

 

The productivity of agricultural workers in worm-infested regions had been observed to 

improve dramatically after treatment with anthelminthic drugs provided by government, and 

to remain higher than the productivity of their untreated peers (Hamoudi and Sachs, 2009). 

This shows that spending on health helps improve productivity.  

 

Methodology 

 

Source of Data 

The aim of this research work is to determine if there is a causal effect between Public 

financing of health and productivity in Nigeria. That is whether using the data gathered it 

could be determined if government‟s financing of health has had any effect on the 

productivity of Nigeria‟s workforce. On the other hand, if the nation‟s workforce productivity 

had affected the way the Nigerian government had been financing health. Time series data on 

Government expenditure on health were sourced from the Central Bank of Nigerian 

Bulletins. 

 

Unit Root Test 

Unit root test was conducted to check for the stationarity and to determine the order of 

integration of the variables in the model. On that note, the Augmented Dickey Fuller (ADF) 

test was conducted to test for unit. 

 

Granger’s Causality Test 

The standard Granger causality test examines whether past changes in one variable affects the 

other variable. It tests if a variable - X (e.g. public financing of health) helps to explain the 

current changes in another variable -Y (e.g. workforce productivity). If, otherwise, then one 

concludes that X (government financing of health) does not granger cause Y (workforce 

productivity). To determine whether causality runs in the other direction, from Y to X (or 

workforce productivity to government financing of health), one simply repeats the 

experiment, but with variables X and Y interchanged.  

Y and X could stand for either of the variables under consideration (in this case workforce 

productivity, government financing of health). The test is usually run in bivariate regression 

forms for all possible pairs of X and Y (EViews, 2001).  

 

Yt= α0 + α1Yt-1 + … + α1Yt-1 + β1Xt-1 + … + β1X-l + εt…3.1 

Xt= α0 + α1Xt-1 + … + α1Xt-1 + β1Yt-1 + … + β1Y-l + μt…3.2    

 

The null hypothesis usually is that X does not granger-cause Y in the first regression equation 

and that Y does not granger-cause X in the second regression. If ßi = ß2 = ... = ßk = 0 then, X 

does not granger cause Y, hence, we accept the null hypothesis (Obadan & Odusola, 2015). 
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Model Specification 

 

The VAR Model 

The functional form of the VAR model that was used for this research is:  

WFP = (CGEH, RGEH, GDP, TGH, THEGDP)…3.3  

Where; 

WFP = Workforce productivity 

CGEH (x1) = Capital Government Expenditure on Health care 

RGEH (x2) = Recurrent Government Expenditure on Health care 

TGH (x3) = Total Government Expenditure  

GDP (x4) = Gross Domestic Product 

THEGDP (x5) = Total Health Expenditure as a percentage of GDP 

 

The econometric form of the VAR equation is; 

WFPt = β0 + β1WFPt-1 + ∑
L

j=1βj∆WFPt-j + ∑
L

j=1β2∆CGEHt-j + ∑
L

j=1β3∆RGEHt-j + 

∑
L

j=1β4∆TGHt-j + ∑
L

j=1β5∆GDPt-j + ∑
L

j=1β6∆THEGDPt-j + µt  …3.4 

 

All variables are defined as above. The a-priori expectation is that all coefficients (β1, 

β2,….β6) are expected to be positively related to Work force productivity. Thus, it is expected 

that the ratio of health financing, which is the percentage expenditure on health care from 

total expenditure on health care, will increase when there is an actual increase in the total 

amount government expends on health care. In addition, that if there is an increase in the 

Government‟s expenditure on health, there will improve performance, which will translate to 

positive impact on the workforce productivity. Thus; β1, β2, β3, β4, β5, β6 > 0 

 

Empirical Results, Interpretation and Discussion 

 

Unit Root Test 

Due to fluctuations and inconsistencies that occur in virtually all time series data, unit root 

test was conducted based on equations 3.1 and 3.2 to ascertain the stationarity and order of 

integration of the series used for the analysis. The unit root test confirmed that all the series 

were I (1). This meant that all the series were stationary at first difference or integrated of 

order one. The summary of unit root test is found in table 4.1 below; 

 

Table 4.1: Summary of Unit Root Test Result 
variable ADF Statistic 

       Level                First Difference 

 Critical Value     Comments 

LCGEH      -2.6616     -4.3984**      -3.5796           I (1) 

LGDP      -1.6611     -4.1464**      -3.5796           I (1) 

LRGEH      -3.3137     -5.5241**      -3.5796           I (1) 

LTGH      -2.6371     -4.6932**      -3.5796           I (1) 

LTHEGDP      -1.9674     -4.1199**      -3.5796           I (1) 

WFGR      -2.9455     -4.8500**      -3.5796           I (1) 

 

Note: (**) represents stationary at 5% critical value 

Source: Author‟s computation 

 

This signified that there could be a long run relationship among the variables in the model 

over the period of study. Co-integration test was conducted to confirm whether a long run 

relationship existed among the variables. The trace and maximum Eigen statistic revealed 
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that there was no co-integration among the variables, which is a very weak evidence of long 

run relationship. 

Due to the above weakness, a differenced VAR model was estimated instead of a VEC 

model. 

 

Interpretation  

Table 4.2: Variance Decomposition of Workforce Productivity 
Period S.E WFGR CGEH RGEH TGH GDP THEGDP 

1 0.0552 100.00 0.0000 0.0000 0.0000 0.0000 0.0000 

2 0.0598 98.8418 0.0380 0.0327 0.6134 0.1767 0.2994 

4 0.0629 91.6751 1.3357 0.4042 2.4403 0.2914 3.8533 

6 0.0637 98.5137 2.1567 1.3741 2.5971 0.2956 4.0628 

8 0.0640 89.0002 2.1684 1.3835 3.0741 0.3113 4.0625 

10 0.0641 88.8515 2.1658 1.4016 3.2077 0.3169 4.0565 

Source: Author‟s computation 

 

Table 4.2 shows the variance decomposition or the relative contribution of all the variables in 

the model to the source of variation in workforce productivity forecast error. From the table, 

it is observed that own shocks constitutes the highest source of variation in workforce 

productivity forecast error declining from 100% in horizon 1 to 88.85% in horizon 10 over 

the period of study. Total expenditure on health as a percentage of GDP (THEGDP) shocks 

constituted between 0.29% and 4.0% of the source of variation in workforce productivity 

forecast error in horizons 2 and 10 respectively. This is followed by total government 

expenditure on health (TGH) which constituted between 0.61% and 3.20%, in horizons 2 and 

10 respectively, followed by government capital expenditure on health (CGEH) which 

constituted between 0.03% and 2.16% in horizons 2 and 10 respectively.  Government 

recurrent expenditure on health (RGEH) constituted between 0.03% and 1.40% in horizons 2 

and 10 respectively, followed by GDP, which constituted between 0.17% and 0.31% in  

 

Conclusion 

This study attempted to determine empirically, the impact of government health financing on 

workforce productivity in Nigeria over the period spanning from 1980 to 2018 using different 

methods. The outcome of the study suggested that the with the negative impact of 

government capital expenditure on health over the years, the focus of capital expenditure 

which is to finance infrastructure although has been existing has not been enough neither has 

it been positively channeled towards developing health care infrastructures. Recurrent 

government expenditure on health over the period under study had a positive impact on 

workforce productivity, although the variance decomposition showed that the impact was 

small and weak. This could mean that it had not significantly had a positive impact on 

workforce productivity.  

The outcome of the study suggested that government financing of health care was not enough 

to create a significant impact on workforce productivity over the period of study. 

 

Recommendation(s) 

Based on the findings, the following recommendation(s) were made; 

Government should expedite action towards providing qualitative health infrastructures and 

boosting recurrent expenditure to maintain them. The workers will thus be provided with the 

conducive working environment that will boost their productivity in the long run. 

Better attention should be given to health personnel‟s remuneration in order to motivate them 

to give out their best.  
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Government also needs to give more attention to sustaining the National health insurance 

schemes, this will ensure that the burden of payment for health care services is reduced on 

workers which will go a long way in ensuring that the can concentrate on being productive. 
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