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ABSTRACT 

Health expenditure is crucial for ensuring access to essential medical services and infrastructure, directly 

impacting individuals’ well-being and longevity. Adequate investment in healthcare can alleviate the burden 

of disease, enhance health outcomes, and bolster societal productivity and prosperity. Remittances, 

particularly significant in developing countries, play a vital role in households’ ability to access quality 

healthcare and medications, yet previous studies have often overlooked private and out-of-pocket health 

expenditures, primarily relying on micro-investigation. Using quarterly data from 2000Q1 to 2020Q4, this 

study examined the impact of remittances on health expenditure in Nigeria, revealing a significant positive 

influence on private and out-of-pocket health expenditure but not on general government health expenditure. 

Recognizing this impact, policymakers should incentivize investment in private healthcare infrastructure to 

enhance service quality, while also focusing on initiatives to facilitate healthcare access and promote 

financial inclusion among recipients to optimize the benefits of remittances. Additionally, exploring public- 

private partnerships in the healthcare sector can further leverage remittance funds to improve overall 

healthcare access and quality. 
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INTRODUCTION 

Over the past two decades, Nigeria has grappled with the challenge of insufficient health expenditure, a 

situation that has hindered the nation’s progress towards achieving comprehensive healthcare coverage 

(Azolibe et al., 2022). Despite efforts to address this issue, the average allocation towards health provision 

has barely surpassed 3%, falling significantly short of what is necessary for ensuring universal access to 

essential services (World Bank, 2023). Between 2000 and 2019, government-funded health expenditure per 

capita in Nigeria remained notably inadequate, averaging just $10.44, while private expenditure soared to 

$52.64 (World Bank, 2023). These figures starkly contrast with the estimated $86 required per capita to 

adequately support universal health coverage, as outlined by the World Health Organization (2022). 

Moreover, domestic public health expenditure as a percentage of the gross domestic product (GDP) 

remained dismally low at 0.51%, falling well below the recommended 4-5% of GDP needed to achieve 

universal health coverage (World Health Organization, 2022). The Abuja Declaration of 2001 set a target of 

allocating 15% of the gross government expenditure to healthcare (Awoyemi et al., 2023), highlighting a 

significant shortfall in healthcare financing in Nigeria. 

However, Nigeria has consistently fallen short of this goal, with government health expenditure representing 
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only 3.38% of gross government expenditure (World Bank, 2023). Compounding the issue, Nigeria’s 

reliance on volatile oil revenues, which are susceptible to fluctuations in global oil prices (Nwokoye et al., 

2020; Nwokoye et al, 2022), has led to inconsistent levels of both recurrent and capital expenditures in the 

health sector. While recurrent government spending on healthcare has seen some increase, capital 

expenditure has been subject to significant fluctuations, with figures dropping to less than 195 billion naira 

in 2020 (Awoyemi et al., 2023). This pattern indicates a prioritization of healthcare goods and services over 

investments in health-related infrastructure and equipment. While public expenditure on health is intended 

to enhance healthcare accessibility for the impoverished and reduce catastrophic healthcare costs for 

households, the burden of out-of-pocket expenditure has continued to rise. Household out-of-pocket 

expenditure rose from 60.2% in 2000 to 74.5% in 2020, reflecting the strain placed on individuals and 

families. Private expenditure has dominated the healthcare financing landscape, accounting for 70-75% of 

total health expenditure, with more than 90% of this coming from out-of-pocket expenses (World Bank, 

2023). External health expenditure, though present, constitutes a smaller portion, ranging from 10-15% of 

total health expenditure (World Bank, 2023) 

Amidst shrinking health budgets, remittances representing the share of a migrant’s earnings sent from their 

destination country back to their place of origin are emerging as one of the significant factors influencing 

health expenditure (Nwokoye et al., 2020, Khan, 2024). Nigeria stands out as one of the leading recipients 

of remittances in Africa, with an estimated 17 million Nigerians, comprising 12% of the nation’s population, 

residing abroad, primarily in developed European and North American countries, as well as neighbouring 

African nations (Fidelis, 2017; Cooper & Esser, 2019; PwC, 2019). 

The socio-economic challenges prevalent in Nigeria, exacerbated by factors such as inadequate 

infrastructure, insecurity, persistent unemployment, and inflation (Ekesiobi & Dimnwobi, 2020), have 

driven a significant brain drain, with highly skilled and educated Nigerians seeking opportunities abroad 

(Bailey, 2022). Remittances have evolved into one of Nigeria’s primary external financial inflows since the 

mid-2000s. According to World Bank statistics (2023), remittance inflows surged from US$1 billion in 

2003 to US$18 billion in 2007 and US$19 billion in 2008. This significant increase was attributed to 

banking sector reforms that bolstered trust in formal remittance channels, coupled with advancements in 

information and communication technology (ICT) facilitating faster and more secure international 

transactions. While remittance inflows climbed to $24 billion in 2018, they declined to US$17 billion in 

2020 due to the pandemic’s adverse impact on migrant workers’ wages and employment. It climbed to $20 

billion in 2022 (World Bank, 2023). Despite trailing behind countries like India, Germany, France, and 

China in aggregate remittance inflows, Nigeria boasts a higher remittance-to-GDP ratio (4%) than any of 

these nations. The significant inflow of remittances has the potential to boost health expenditure in Nigeria. 

These funds can be directed towards enhancing healthcare infrastructure, expanding access to medical 

services, and supporting public health programs. By supplementing government budgets, remittances can 

improve healthcare access, reduce financial barriers, and strengthen the healthcare workforce. Overall, 

remittances offer a valuable opportunity to invest in healthcare and improve health outcomes for Nigerians. 

In light of the foregoing, this study seeks to explore the following research questions: (1) What is the impact 

of remittances on government health expenditure in Nigeria? (2) What is the effect of remittances on private 

health expenditure in Nigeria? (3) Do remittances significantly impact out-of-pocket health expenditure in 

Nigeria? In answering these research questions, this study contributes to the literature in the following ways. 

While previous studies on remittances and health expenditure have primarily focused on general 

government health expenditure, this study takes a more comprehensive approach by including private and 

out-of-pocket health expenditures in its analysis. This disaggregation offers a nuanced understanding of 

healthcare funding allocation. General government health expenditure reflects public health initiatives, 

while private expenditure underscores individual investments in healthcare. Additionally, out-of-pocket 

spending indicates the direct financial burden on individuals, which is crucial for assessing healthcare 
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accessibility. By examining these components, the study offers a comprehensive perspective on the interplay 

between remittance inflows and healthcare financing, enriching our understanding and informing 

policymakers about diverse funding sources and implications for accessibility. Moreover, unlike previous 

studies relying on household-level or nationally representative datasets, this study employs time series data. 

This approach allows for a thorough analysis of the relationship between remittances and health expenditure 

over consecutive time intervals, offering insights into trends and correlations. By departing from 

conventional methods and using time series analysis, the study uncovers nuanced relationships and 

comprehends the long-term implications of remittance flows on healthcare financing. Furthermore, the study 

utilizes the canonical cointegrating regression (CCR) technique, a robust method for analyzing long-term 

relationships between non-stationary time series variables. Unlike traditional regression, CCR considers 

multiple cointegrating vectors, providing a more accurate assessment of equilibrium relationships over time. 

By employing CCR, the study effectively captures the dynamics between remittance inflows and health 

expenditure and offers reliable estimates 

The remaining sections of this study are structured as follows: The second section briefly summarizes the 

related empirical literature. Section 3 presents the methodology and dataset. Section 4 presents the empirical 

results. Finally, Section 5 concludes the paper 

 

RELATED LITERATURE 

Several studies have examined the impact of remittances on healthcare expenditure across different  

countries. Kalaj (2015) found that in Albania, households receiving remittances tend to increase their 

spending on medicines and health services. Shoab (2016) discovered a similar trend in Pakistan, with 

remittance-receiving households allocating more funds to both clinical services and medications compared 

to non-receiving households, across rural and urban areas. Chezum et al. (2018) observed in Nepal that 

remittance income correlates with increased spending on higher-priced medical care and higher doctor 

visitation rates. Petreski et al. (2018) focused on Macedonia, finding that remittances significantly improve 

health consumption, thereby reducing poverty and the incidence of poor health among recipients. Berloffa 

and Giunti (2019) explored Peru and concluded that international remittances positively affect healthcare 

expenditure, suggesting an increase in health budget allocation. Valatheeswaran and Khan (2020) conducted 

a micro-study in Kerala, India, revealing a positive impact of remittance income on household healthcare 

expenditure. 

Similarly, Kapri and Jha (2020) examined Nepal, observing a significant increase in healthcare expenditure 

with rising remittance inflows, especially in households with migrant family members. Kan (2021) in 

Tajikistan and Islam et al. (2021) in Bangladesh both found that remittances significantly influence health 

expenditure positively. Ajefu and Ogebe (2021) broadened the scope to five Sub-Saharan African countries, 

demonstrating that international remittances lead to higher spending on various essentials, including health. 

Cheema and Nadeem (2022) in Pakistan and Raihan et al. (2022) in Bangladesh echoed similar findings, 

emphasizing the positive impact of remittances on health spending. Khan (2024) investigated the influence 

of migrant remittances on development outcomes across 61 developing nations, analyzing indicators such as 

health expenditures, school enrollment rates, and economic growth. The study revealed a significant and 

positive correlation between migrants’ remittances and key development metrics, including improvements 

in health expenditure, education, and overall economic growth. 

Conversely, Kakhkharov et al. (2021) in Uzbekistan discovered a negative effect of remittances on 

healthcare spending, alongside insignificant effects on education expenditure. Wang et al. (2021) in 

Kyrgyzstan found limited effects of remittances on overall household spending, with minimal changes in 

food and medical expense shares. In Cambodia, Treleaven (2019) noted that while households with 

remittance income may have access to more resources, they are less likely to seek formal biomedical care 
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for childhood illnesses, indicating a nuanced relationship between remittances and healthcare spending and 

utilization. 

While existing research provides valuable insights into the impact of remittances on health spending, 

notable gaps remain. We observed from the literature survey that prior studies predominantly relied on 

general government health expenditure as a proxy for overall health expenditure. To address this 

shortcoming, we adopt a more comprehensive approach by incorporating government, private, and out-of- 

pocket health expenditures into our analysis. This disaggregation provides a nuanced understanding of 

healthcare funding allocation and sources within a given context. Additionally, previous studies have mostly 

focused on household-level or nationally representative datasets. This study overcomes this limitation by 

utilizing time series data, which allows for a detailed analysis of the relationship between remittances and 

health expenditure over consecutive time intervals, enabling the exploration of trends and correlations 

 

METHODOLOGY 

Theoretical Framework 

The theoretical framework is anchored on the Grossman model of health production, developed by Michael 

Grossman (Grossman, 1970). Grossman (1970) views health as a form of human capital that individuals 

invest in to improve their well-being and productivity. According to Grossman, individuals allocate 

resources towards health-related activities to increase their health capital, which depreciates over time due to 

factors like ageing and lifestyle choices. The model includes a production function that transforms health 

inputs into health outcomes, reflecting the relationship between health investments and health status. 

Individuals make decisions about health investments based on factors like income, education, age, and the 

price of health-related goods and services. The model also considers the allocation of time and effort 

towards health-producing activities, highlighting the trade-offs individuals make between present health 

investments and future health benefits. 

Suppose the economy consists of N households and a government that imposes taxes (T) on the households 

and also makes transfer payments (Tr) to the households. Following Rous and Hotchkiss (2003), the health 

expenditure function is given by 

𝐻 = 𝑓(𝑌𝛼𝑃1−𝛼) 3.1 

Where H is the health expenditure function, Y is the income level, and P is population growth. 

Equation 3.1 indicates that health spending is largely contingent on income level and population growth. 

However, as argued by Grossman, health is a merit good and requires government investment. Thus, the 

health function will depend on government budgetary allocation and fiscal position. Thus, Equation 3.1 

becomes: 

𝐻 = 𝛷1𝑌 + 𝛷2𝑃 + 𝛷3𝐺𝑂𝑅 +𝛷4𝐹𝐼𝑆 + 𝛷4𝑧                                                                       3.2 

Where 𝛷𝑖 is the impact coefficient, GOR = government revenue, FIS = government fiscal stance, and z = 

other variables 

Model Specification 

This study aims at ascertaining the impact of workers’ remittance on health spending. In line with the 

objectives of the study, the following models are set as follows. 
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(a) Impact of remittance on government health expenditure 

From Equation 3.2, 

𝐻 = 𝛷1𝑁𝐼 + 𝛷2𝑃𝑂𝑃𝐺 + 𝛷3𝐺𝑂𝑅 + 𝛷4𝐹𝐼𝑆 + 𝛷4𝑧     3.3 

Suppose all health spendings are done by the government, then H = GHE (government health expenditure). 

As opined by Awojobi (2013), workers’ remittance is considered as income in the recipient economy. 

Entering the health expenditure function, we have: 

𝐺𝐻𝐸 = 𝛷1𝑁𝐼 + 𝛷2𝑃𝑂𝑃𝐺 +𝛷3𝐺𝑂𝑅 +𝛷4𝐹𝐼𝑆 + 𝛷4𝑅𝐸𝑀 + 𝛷4𝑧                                     3.4 

Where REM = workers remittance 

According to Drabo and Ebeke (2010), government health spending is influenced by government debt 

(GOD), and the state of health insurance schemes (HEI). Incorporating these and specifying in econometric 

form yields: 

𝐺𝐻𝐸𝑡 = 𝛷1𝑁𝐼𝑡 + 𝛷2𝑃𝑂𝑃𝐺𝑡 +𝛷3𝐺𝑂𝑅𝑡 + 𝛷4𝐹𝐼𝑆𝑡 +𝛷5𝑅𝐸𝑀𝑡 + 𝛷6𝐺𝑂𝐷𝑡 +𝛷7𝐻𝐸𝐼𝑡 + 𝜀    3.5 

Where is the stochastic error term. 

(b) Impact of remittance on private health expenditure 

As argued by Rous and Hotchkiss (2003), private health spending function diverges significantly from 

government health spending. Azizi (2021) opines that when remittance becomes predictable, it becomes part 

of the household budget because the household now considers it as permanent income. Also, personal 

income, rather than national income matters for private health spending. Also, while government debt 

matters for government health spending function, credit to the private sector is what matters for private 

spending. Thus, 

𝑃𝐻𝐸 = 𝛹1𝑅𝐸𝑀 +𝛹2𝑃𝐶𝐼 + 𝛹3𝐶𝑃𝑆 + 𝛹4𝑧                                                                                3.6 

Adams and Cuecuecha (2010) further argued that private health spending could be influenced by 

macroeconomic variables such as inflations, exchange rate and unemployment. Rewriting the model, we 

have: 

𝑃𝐻𝐸𝑡 = 𝛹1𝑅𝐸𝑀𝑡 +𝛹2𝑃𝐶𝐼𝑡 +𝛹3𝐶𝑃𝑆𝑡 +𝛹4𝐼𝑁𝐹𝑡 +𝛹5𝐸𝑋𝑅𝑡 +𝛹6𝑈𝐸𝑀𝑡 + 𝑢                        3.7 

Where INF = inflation, EXR = exchange rate, and UEM  = unemployment 

(c). Impact of remittance on out-of-pocket health expenditure 

According to Gupta and Chowdhury (2014), out-of-pocket health spending (OHE) is a function of health 

insurance (HEI), savings (SAV) and tax (TAX). Das et al (2020) added that out-of-pocket health 

expenditure could be influenced by remittance, unemployment, and personal income. In this regard, the 

model of OPE will be written as: 

http://www.rsisinternational.org/
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𝑂𝐻𝐸𝑡 = 𝛹1𝑅𝐸𝑀𝑡 + 𝛹2𝑃𝐶𝐼𝑡 + 𝛹3𝐻𝐸𝐼𝑡 + 𝛹4𝑆𝐴𝑉𝑡 + 𝛹5𝑇𝐴𝑋𝑡 + 𝛹4𝑈𝐸𝑀𝑡 + 𝑒 

Where e = the stochastic error term, and other variables are as defined earlier. 

(d) Model Justification 

The thrust of the study is to ascertain the impact of remittance inflow on health expenditure. Studying the 

impact of remittances on health spending is vital to understanding how these financial transfers affect 

healthcare affordability, access, and outcomes. According to Das et al (2020), remittances serve as a 

significant income source for many households, particularly in developing countries, influencing their 

ability to access quality healthcare services and medications. Analyzing this relationship provides insights 

into economic well-being, healthcare access, and policy implications for healthcare financing and social 

protection programs. 

Health expenditure was disaggregated into general government health expenditure (GHE), private health 

expenditure (PHE, and out-of-pocket health expenditure (OHE). Disaggregating health spending into GHE, 

PHE, and OHE provides a comprehensive understanding of the allocation and sources of healthcare funding. 

GHE reflects the government’s commitment to public health, while PHE highlights individual and 

household investments in healthcare. OHE captures the direct financial burden borne by individuals for 

medical expenses, reflecting the accessibility and affordability of healthcare services. In the GHE model, the 

inclusion of government debt (GOD), government revenue (GOR), government fiscal stance (FIS), and 

national income (NI) is justified to assess the impact of fiscal policy, economic conditions, and government 

budget decisions on public health expenditure (Awojobi, 2013; Igbinegion & Mogbolu, 2023). Following 

Rous and Hotchkiss (2003) and Azizi (2021), per capita income (PCI) and credit to the private sector (CPS) 

are included in the PHE model to analyze the influence of economic well-being and financial access on 

private healthcare spending. In the OHE model, personal savings (SAV), taxes (TAX), and unemployment 

(UEM) are included to explore how household financial stability, tax policies, and economic uncertainties 

affect out-of-pocket health spending patterns. 

Table 3.1: Variable description 
 

S/N Variable Description 
Apriori 

expectation 

1 
General government health 

expenditure (GHE): 

Total amount of funds allocated by the government for 

healthcare services and programs. 
dependent 

2 
Private health expenditure 

(PHE): 

Total expenditures incurred by individuals, households, 

or private entities on healthcare services and treatments. 
dependent 

 

3 
Out-of-pocket health 

expenditure (OHE): 

Direct payments are made by individuals at the point of 

service for healthcare expenses not covered by 

insurance or public health programs. 

 

dependent 

4 Remittance (REM) 
Financial transfers sent by individuals working abroad 

to their home country either in cash or in kind 
+ 

5 National income (NI) 
Total income earned by a country’s residents and 

businesses within a specific period. 
+ 

 

6 

 

Government debt (GOD) 

The total amount of money owed by a government at 

all levels (federal, state and local government) through 

borrowing, including domestic and external debt 

 

+ 
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S/N Variable Description 
Apriori 

expectation 

7 Government revenue(GOR) 
Total income generated by the federal government 

through taxes, oil sales and other sources.d 
+ 

 

8 

 

Health insurance (HEI) 

Coverage that provides financial protection for medical 

expenses and services. It was proxied using the total 

assets of the insurance sector 

 

– 

9 Population growth (POPG) 
The rate at which the population of a region or country 

increases over time. 
+ 

 

10 

 

Fiscal stance (FIS) 

The government’s position on spending and taxation 

influences the economy. It was proxied using fiscal 

deficit 

 

+ 

11 Per capita income (PCI) Average income earned per person in a specific area. + 

12 
Credit to the private sector 

(CPS) 

Total amount of funds lent to private businesses and 

individuals by financial institutions. 
+ 

13 Inflation (INF) 
Annual (year over year) increase in the general price 

level of all goods and services in an economy. 
– 

 

14 

 

Exchange rate (EXR) 

Value of one currency in terms of another currency. It 

was proxied using the official rate of the naira price of 

one dollar 

 

– 

15 Unemployment (UEM) 
Number of individuals who are actively seeking 

employment but are currently without a job. 
– 

16 Personal savings (SAV) 
Income that is not spent or consumed and instead kept 

for future use. 
– 

 

17 

 

Taxes (TAX) 

Compulsory financial charges are imposed by the 

government on individuals and businesses to fund 

public expenditures. Proxied using indirect taxes 

 

– 

Source: Researchers Computation (2024) 

Estimation Techniques and Procedure 

The main estimation technique is the canonical cointegrating regression (CCR) framework. However, before 

estimating both models, the time series properties of the data were investigated using unit root test and 

cointegration test. The subsections that follow show a brief discussion of the econometric procedure and 

methods used in the study. 

(a) Stationarity Test 

A series is said to be (weakly or covariance) stationary if the mean and autocovariance of the series do not 

depend on time (Dimnwobi et al., 2022a; Dimnwobi et al., 2022b; Okafor et al., 2022). Any series that is not 

stationary is said to be nonstationary (Ezenekwe et al., 2023, Okere et al., 2023a; Okere et al, 2023b, 

Dimnwobi et al, 2023c). The study examined the random nature of the variables by testing for stationarity 

using the augmented Dickey-Fuller (ADF) test. The decision rule was based on a 5% level of significance 

for acceptance or rejection of the null hypothesis (βi = 0; has unit root: i = 1, 2, 3 ….. k). At this level, the 

study tests for the stationarity or otherwise of each of the explanatory variables and also examines the order 

of integration of each of them (Asteriou & Hall, 2015; Enders, 2015). 
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(b) Cointegration Test 

The notion of cointegration among variables has introduced a new flexibility into the modelling of economic 

time series (Onuoha et al., 2023a; Onuoha et al., 2023b, Okere et al., 2024). As defined by Engle and 

Granger (1987), two variables are cointegrated (of order (1, 1)) if each variable individually is stationery in 

first differences (integrated of order 1), but some linear combination of the variables is stationary in levels 

(integrated of order 0). Many economic variables might plausibly be cointegrated when correctly measured, 

sometimes in natural or sometimes in log units; examples are consumption and income, short and long-term 

interest rates, and stock prices and dividends (Nwokoye et al., 2024). This study also estimated the long-run 

relationships among variables using the Philip-Oualiris cointegration analysis. The essence of this is to test 

for the presence of cointegrating vectors in the model and the rejection of the null hypothesis of no 

cointegrating vector in the model, at a 5% level of significance. 

(c) Canonical Cointegrating Regression Framework 

Canonical Cointegrating Regression (CCR) was introduced by Park (1992). The CCR procedure involves 

data transformation that uses only the stationary component of a cointegrating model. A cointegrating 

relationship supported by the cointegrating model would remain unchanged after such data transformation. 

The CCR transformation makes the error term in a cointegrating model uncorrelated at zero frequency with 

regressors. Therefore, the CCR procedure yields asymptotically efficient estimators and provides asymptotic 

chi-square tests that are free from nuisance parameters (Park,1992). According to Park (1992), the CCR 

transformations asymptotically eliminate the endogeneity caused by the long-run correlation of the 

cointegrating equation errors and the stochastic regressors innovations, and simultaneously correct for 

asymptotic bias resulting from the contemporaneous correlation between the regression and stochastic 

regressor errors. In other words, CCR generates efficient estimates in the face of multicollinearity. Estimates 

based on the CCR are therefore fully efficient and have the same unbiased, mixture of normal asymptotic 

(Nkoro & Uko, 2019). 

Source of Data 

The models were estimated using quarterly time series data spanning from 2000 to 2020. We obtained the 

annual time series from the CBN Annual Report and Statement of Accounts and CBN Statistical Bulletin 

(various Issues) as well as World Bank development indicators. Then, we employed the frequency 

conversion procedure as utilized in Fernández (1992) to obtain the quarterly time series. All model 

estimations were implemented using the quarterly time series. 

 

EMPIRICAL RESULTS 

Evaluation of Time Series Properties 

Before estimating the models of the impact of remittance on health spending, the time series properties of 

the data were evaluated using unit root test and cointegration test. The results are discussed below. 

(a) Unit Root Test 

Unit root tests are tests for stationarity in a time series. To ascertain the presence of unit root, we utilize both 

the augmented Dicker-Fuller (ADF) test and the Philip-Perron (PP) test. The null hypothesis is generally 

defined as the presence of a unit root and the alternative hypothesis is stationarity, trend stationary or 

explosive root depending on the test used. 
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Table 4.1: Summary statistics for unit root test 
 

 ADF Test Philip-Perron Test 

Variable ADF statistics Order of Integration PP statistics Order of Integration 

NI -4.961*** I(1) -4.961*** I(1) 

GOD -5.416*** I(1) -5.413*** I(1) 

GOR -8.219*** I(1) -9.085*** I(1) 

HEI -5.392*** I(1) -9.212*** I(1) 

POPG -31.485*** I(1) -22.398*** I(1) 

FIS -5.436*** I(0) -4.373*** I(0) 

CPS -4.159*** I(0) 15.256*** I(0) 

INF -4.959*** I(0) -4.953*** I(0) 

EXR 4.970 *** I(1) 4.473 *** I(1) 

UEM 5.720 *** I(1) 7.084 *** I(1) 

SAV 5.989 ** I(1) 6.182 *** I(1) 

PCI 5.349 *** I(1) 9.734 *** I(1) 

UEM 6.923 *** I(1) 5.907 *** I(1) 

TAX 4.598 ** I(1) 9.388 *** I(1) 

REM 5.082*** I(1) 5.077*** I(1) 

Source: Researchers’ estimations. ***, ** and * indicate statistical significance at 1%, 5% and 10% 

respectively. 

The result shown on Table 4.1 indicates that all the variables are integrated of order one (I(1)) except FIS, 

CPS, and INF are integrated of order zero (I(0)). In line with Woodridge’s (2011) conclusion, the time series 

are realization of stochastic processes. 

(b) Cointegration Test 

Given that most of the time series are not integrated at levels (I(0)), we proceed to implement a 

cointegration test. According to Woodridge (2011), a cointegration test is used to establish if there is a 

correlation between several time series in the long term. We employed the Philp-Quliaris (PQ) technique in 

the test of cointegration. The null hypothesis of no cointegration is rejected if at least there is one 

cointegrating equation. This implies that there is the existence of long-run relationships among the various. 

Table 4.2: Summary of PQ Cointegration Results 
 

Dependent Variable tau-statistic+ Prob. Remarks++ 

NI -3.141033 0.8912  

GOD -4.896036 0.2243  

GOR -14.68564*** 0.0000 Cointegrated 

HEI -4.747591 0.2710  

POPG -6.968996*** 0.00313 Cointegrated 

FIS -6.128375*** 0.0061 Cointegrated 

CPS -5.286606 0.1290  
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Dependent Variable tau-statistic+ Prob. Remarks++ 

INF -16.005409*** 0.0000 Cointegrated 

EXR -58.902*** 0.0000 Cointegrated 

UEM -62.07948*** 0.0000 Cointegrated 

SAV -49.89773*** 0.0000 Cointegrated 

PCI -52.90844*** 0.0000 Cointegrated 

UEM -69.8972*** 0.0000 Cointegrated 

TAX -48.9087*** 0.0000 Cointegrated 

Source: Researchers’ estimations 

*, ** and *** indicate statistical significance at 10%, 5% and 1% respectively 

+The tau-statistics follows MacKinnon procedure for nonparametric estimates. The probability values are 

derived from the MacKinnon response surface simulation results. 

++ there are 11 cointegrated equations. At least one cointegrated equation is required to reject the null of 

no cointegration. 

From the result shown on Table 4.2, there are eleven (11) cointegrating equations. Thus, the null hypothesis 

of no cointegration is rejected. Therefore, we conclude that there is a long-run relationship among the 

variables to be used in the long-run model of GHE, PHE and OHE. 

(c) Impact of Remittance on Health Spending 

To achieve the objectives of the study, three models (namely the general government health expenditure 

[GHE] model, private health expenditure [PHE] model, and the out-of-pocket health expenditure [OHE] 

model) were estimated. The three models of health spending were estimated using the canonical 

cointegrating regression (CCR) framework. The CCR was estimated with Bartlett kernel and Newey-West 

fixed bandwidth of 4.0. Using 84 quarterly observations, the model was estimated with the assumption of a 

quadratic trend. 

Table 4.3: Summary of Longrun estimates of the impact of remittance on health spending 
 

 

Variable 

Model 1 

GHE 

Model 2 

PHE 

Model 3 

OHE 

REM 0.048(0.038) 0.025(0.005)*** 0.082(0.019)*** 

NI 0.0319(0.007)***   

GOD -0.0162(0.008)**   

GOR 0.1443(0.052)***   

HEI -0.1916(0.078)**  -0.054(0.017)*** 

POPG 0.0186(0.005)***   

FIS 0.083(0.054)   

PCI  0.053(0.012)*** 0.376(0.122)*** 

CPS  0.294(0.85)  

INF  -0.022(0.006)***  
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EXR  -0.026(0.008)***  

UEM  -0.047(0.007)*** -0.717(0.169)** 

SAV   -0.118(0.072) 

TAX   -0.032(0.011)*** 

C -0.0745(0.015)*** 0.042(0.005)*** 0.127(0.177) 

R-squared 0.817 0.782 0.689 

Obs 84 

Source: Researchers’ estimations 

The result obtained is shown in Table 4.3. The result shows that the coefficient of REM is 0.048, 0.025, and 

0.082 for GEH, PHE and OHE models respectively. This suggests that a 1 unit increase in remittance will 

lead to 0.048 unit, 0.025 unit, and 0.082 unit increases in general government health spending (GEH), 

private health spending (PHE) and out-of-pocket health spending (OHE), respectively. Model one, also 

shows that the coefficients of government revenue (GOR) and population growth (POPG) are 0.144 and 

0.0186 respectively. This suggests that increasing GOR and POPG by one unit will raise GHE by 0.144 

units and 0.0186 units respectively. In the same vein, the coefficients of government debt (GOD) and health 

insurance scheme (HEI) are -0.016 and -0.192, suggesting that GHE will decrease by 0.016 units and 0.192 

units if GOD and HEI are raised by one unit. Similarly, the model of private health spending (PHE) shows 

that per capita income (PCI) and credit to the private sector (CPS) are positively related to PHE, while 

inflation (INF), exchange rate (EXR) and unemployment (UEM) exert negative impacts on PHE. The 

coefficients are 0.053 (for PCI), 0.294 (for CPS), -0.022 (for INF), -0.026 (for EXR) and -0.047 (for UEM). 

In model three (OHE), health insurance (HEI), unemployment (UEM), savings (SAV), and taxation (TAX) 

are negatively related to OHE. The coefficients are -0.054, -0.717, -0.118 and -0.032 for health insurance 

(HEI), unemployment (UEM), savings (SAV), and taxation (TAX) respectively. However, PCI entered the 

model with a positive coefficient of 0.376. 

Evaluation of Estimates 

The estimates obtained from the three models estimated in this study were evaluated using the following 

post-estimation tests: R-square test, Wald test, serial correlation test and heteroskedasticity. 

(a) R-square Test 

The R2 measures the goodness of fit of a regression model. As shown in Table 4.3, the R2 for model 1 

(GHE), model 2 (PHE) and model 3 (OHE) are 0.817, 0.782 and 0.689 respectively. This suggests that 82%, 

78% and 69% of the variations in GHE, PHE and OHE respectively were explained by the explanatory 

variables. This is an indication that the model is a good fit. 

(b) Wald Test 

The joint significance of the regression model is evaluated using the multiple parameters Wald test. The 

Wald test is analogous to the F-test in the ordinary least square (OLS) regression framework. The test 

statistics are F-statistics and Chi-square statistics. If the p-value of both F-statistics and Chi-square statistics 

are less than 0.05, the null hypothesis will be rejected at a 95% confidence level. If the test fails to reject the 

null hypothesis, then we conclude that the regression model is not robust. The Wald test statistics are 

summarized in Table 4.4. The result shows that the F-statistics are 33.25, 46.02 and 18.43 respectively. 

Since both probabilities of F-statistics and Chi-square are less than 0.05 (0.0001 for F-statistics and 0.000 

for Chi-square), we conclude that the model is jointly statistically significant. 
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Table 4.4: Summary Statistics for Wald Test 
 

Test Statistic GHE PHE OHE 

F-statistic 

(prob) 

33.25 

(0.000) 

46.02 

(0.000) 

18.43 

(0.000) 

Chi-square 

(prob) 

229.27 

(0.000) 

121.32 

(0.000) 

78.92 

(0.000) 

Source: Researchers’ estimations 

(c) Serial Correlation test and Heteroskedasticity test 

The robustness, appropriateness and predictive power of the estimated econometric model are evaluated 

based on the serial correlation LM test and heteroskedasticity test. The serial correlation Lagrangian 

Multiplier (LM) is an asymptotic test that investigates whether the classical regression assumption of no 

serial correlation is violated. In this study, we employed the Breusch-Godfrey serial correlation LM Test. As 

shown in Table 4.5 the null hypotheses of no serial correlation and no heteroscedasticity are not rejected for 

all the models. We therefore conclude that there is neither serial correlation nor heteroscedasticity in the 

estimated model. 

Table 4.5: Summary Statistics for Serial Correlation test and Heteroskedasticity test 
 

 
Model 1 

(GHE) 

Model 2 

(PHE) 

Model 3 

(OHE) 

Serial Correlation Test: Hypothesis: H0: There is no serial correlation in the residual 

Breusch-Godfrey Serial Correlation 

LM Test 
1.643 (0.221) 1.202 (0.710) 1.478 (0.582) 

Heteroskedasticity Test: H0: The residual is homoscedastic 

Breusch-Pagan-Godfrey 1.924 (0.118) 0.192 (0.878) 1.882 (0.178) 

Source: Researchers’ estimations 

 

Discussion of Findings 

The findings of these results are mixed. While workers’ remittance does not have a significant impact on 

government health spending, it has a significant impact on both private and out-of-pocket health spending. 

The finding that workers’ remittances do not significantly impact government health spending is an 

intriguing result that can be situated within the existing literature on the relationship between remittances 

and public healthcare expenditure. While some studies suggest a positive correlation between remittances 

and government health spending (Awojobi, 2013), other research findings align with the result obtained in 

our study (Igbinedion & Mogbolu, 2023). 
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One possible explanation for this result could be that government budget allocations are influenced by 

various factors beyond remittances, such as overall economic conditions, healthcare priorities, political 

considerations, environmental sustainability considerations and competing budgetary demands (Dimnwobi 

et al., 2021, Dimnwobi et al, 2023a; Dimnwobi et al., 2023b). As argued by Igbinedion and Mogbolu 

(2023), governments may have predetermined budget allocations for health expenditures that are not 

directly influenced by remittance inflows. Additionally, remittances may be channelled towards other 

sectors or household consumption rather than directly impacting government healthcare budgets. Awojobi 

(2013), however, argued that the effectiveness of remittances in boosting government health spending may 

depend on the governance structure, efficiency of public financial management systems, and policy 

priorities in the receiving country. 

The finding that workers’ remittances have a significant positive impact on private health spending and out- 

of-pocket expenses aligns with Gupta and Chowdhury (2014), Ahmed, Mughal and Martinez-Zarzoso 

(2018), Adams and Cuecuecha (2010), Das, Kumar and Khan (2020) and Azizi (2021). According to Azizi 

(2021), remittance income contributes to increased private health spending by providing households with 

additional financial resources to afford better quality healthcare services, medications, and treatments. 

Remittances act as a financial cushion that enables families to meet healthcare needs that may not be 

covered by insurance or public health programs (Mughal & Martinez-Zarzoso, 2018; Das et al, 2020). This 

leads to improved access to healthcare services, higher utilization rates, and better health outcomes for 

individuals and families receiving remittances. Furthermore, Gupta and Chowdhury (2014) explain that a 

positive impact on out-of-pocket health spending can be attributed to the direct use of remittance funds to 

cover medical expenses not covered by insurance or other forms of financial support. Households receiving 

remittances may rely on this income to meet healthcare costs, reducing the financial burden of out-of-pocket 

spending and enhancing their ability to access necessary medical care. 

 

CONCLUSION AND POLICY INSIGHTS 

Conclusion 

Health expenditure is essential for achieving the Sustainable Development Goals (SDGs) by providing 

resources to address health challenges such as universal health coverage, reducing maternal and child 

mortality, and combating diseases. Despite Nigeria’s commitment to global health treaties advocating 

increased healthcare spending, its health expenditure as a share of GDP remains significantly below 

international benchmarks and lags behind its counterparts in Africa. This discrepancy underscores the 

pressing need for increased investment in Nigeria’s healthcare system to improve access, quality, and 

outcomes for its population. Investment in healthcare is fundamental for ensuring equitable access to high- 

quality medical services. Remittances, funds sent by migrants to their home countries, play a vital role in 

bolstering healthcare expenditure, thereby enhancing healthcare infrastructure, services, and resources. This 

influx of funds can notably ameliorate healthcare accessibility and outcomes in recipient nations, 

particularly in developing regions where healthcare funding may be constrained. Through the application of 

Canonical Cointegrating Regression (CCR) analysis, the study revealed that while remittances do not exert a 

significant influence on government health expenditure, they do have a considerable positive impact on 

private health expenditure and out-of-pocket health spending. 

Policy Implications 

Based on the study’s findings regarding the impact of remittances on healthcare expenditure, here are some 

policy recommendations: 

Encourage Investment in Private Healthcare Infrastructure: Recognizing the significant positive impact 
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of remittances on private health expenditure, policymakers should encourage investment in private 

healthcare infrastructure. This could involve creating incentives for private healthcare providers to expand 

their services, improve facilities, and enhance the quality of care. 

Facilitate Access to Healthcare Services: Given the positive influence of remittances on out-of-pocket 

health expenditures, policymakers should focus on initiatives that facilitate access to healthcare services for 

all segments of the population. This could include implementing subsidies or vouchers for healthcare 

expenses, particularly for low-income individuals who may rely heavily on out-of-pocket spending. 

Promote Financial Inclusion: To maximize the benefits of remittances on healthcare expenditure, efforts 

should be made to promote financial inclusion among recipients. This can involve initiatives such as 

expanding access to banking services, promoting digital payment systems, and providing financial education 

to ensure that remittance funds are effectively utilized for healthcare purposes. 

Enhance Public-Private Partnerships: Given the limited impact of remittances on general government 

health expenditure, policymakers should explore opportunities to enhance public-private partnerships in the 

healthcare sector. Collaborative efforts between the government and private healthcare providers can help 

leverage remittance funds more effectively to improve overall healthcare access and quality. 

Limitations of the study 

The limitations of this study are as follows. First, the narrow geographical focus solely on Nigeria restricts 

the generalizability of the findings to broader African economies or other developing regions facing similar 

issues. Expanding the scope of the study to encompass Sub-Saharan Africa would enhance the relevance 

and applicability of the results across the continent. Additionally, future studies could explore various global 

locations with comparable economic and healthcare challenges to help universalize these findings and offer 

a broader perspective. Secondly, the study employs a linear regression approach to assess the relationship 

between the research variables. While this method provides valuable insights, different outcomes might 

emerge when using nonlinear data analysis methods. Incorporating nonlinear models or other advanced 

statistical techniques in future research could offer a more nuanced understanding of the relationships and 

potentially uncover complex dynamics that linear models may not capture. Thirdly, the current study 

focuses primarily on the direct relationship between remittances and health expenditure. Future research 

could extend investigations to assess the influence of additional factors such as governance quality, 

environmental quality, and access to electricity. These factors can significantly impact health spending and 

outcomes and including them in the analysis would provide a more comprehensive view of the determinants 

of health expenditure. Such insights could be invaluable for policymakers aiming to improve healthcare 

systems and achieve elevated levels of health outcomes. Despite these limitations, the study successfully 

met its intended objectives. It provides a detailed analysis of the impact of remittances on health expenditure 

in Nigeria, offering important insights into the nuances of healthcare funding allocation. This study lays the 

groundwork for future investigations and policy development aimed at improving healthcare access, quality, 

and outcomes. 
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FOOTNOTES 

[1] The preliminary version of this research was presented during the May 2024 edition of the Department 

of Economics seminar series at Chukwuemeka Odumegwu Ojukwu University. We extend our sincere 

appreciation to the entire faculty for their constructive feedback during the presentation, which greatly 

contributed to the refinement of this work 
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