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Abstract 
Rising public healthcare expenditure in South Asia reflects not 
only pressures within health systems but also broader patterns of 
economic growth, investment, trade, and environmental 
degradation. This study examines the long-run effects of economic 
growth and carbon emissions on government health expenditure 
in Bangladesh, Bhutan, India, Nepal, Pakistan, and Sri Lanka 
using annual panel data for 1995–2023. Gross fixed capital 
formation and trade openness are incorporated as control 
variables. The empirical strategy applies the Im–Pesaran–Shin 
panel unit root test, the Pedroni panel cointegration test, and 
Fully Modified Ordinary Least Squares estimation. The unit root 
results show that all variables are non-stationary at level but 
stationary after first differencing, indicating integration of order 
one. The cointegration results provide sufficient evidence of a 
stable long-run relationship among government health 
expenditure, gross domestic product, CO₂ emissions, gross fixed 
capital formation, and trade openness. FMOLS estimates indicate 
that all four explanatory variables have positive and statistically 
significant long-run effects on government health expenditure. 
Specifically, economic growth expands fiscal capacity to finance 
public healthcare, whereas higher CO₂ emissions are associated 
with additional health-system pressures arising from pollution-
related risks. Capital formation also strengthens public spending 
capacity, while trade openness has a positive but comparatively 
small effect. These findings show that public health expenditure is 
shaped jointly by economic opportunity and environmental 
pressure. The study concludes that South Asian governments 
should integrate health planning with cleaner growth strategies, 
stronger environmental regulation, sustainable investment, and 
trade policies that improve access to health-related goods and 
technologies while limiting pollution-intensive development. 
Keywords: Government Health Spending, Economic Growth, 
CO₂ Emissions, Environmental 

1. Introduction 
Public health expenditure is a serious policy issue in South Asia. Despite the economic development 

of the region, health systems continue to be under strain due to population growth, limited public budgets, 
increasing urbanization, pollution, and inequity in access to care. An increase in such pressures can result in 
higher spending by governments on hospitals, medicines, disease control, and basic health services. Economic 
growth also benefits public health systems as increased income typically translates to increased fiscal space 
for public health institutions to provide medical services, trained staff, sanitation, and preventive health care. 
Growth can also lead to health-system pressure, however, if it relies on fossil fuels, extensive transport, and 
polluting industry. 
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Environmental degradation is a key to this relationship. While CO₂ emissions are not a measure of all 
pollutants that impact health, they are a key proxy for carbon-intensive production, fossil fuel consumption, 
transport activity, and demand for energy. These processes often occur in conjunction with local air pollutants 
and other environmental hazards. More empirical studies, therefore, focus on the relationship between 
economic growth, environmental pressure, and expenditure on health. The finding shows that the direction 
and strength of the relations are not necessarily consistent across country groups and individual economies, 
depending on the income level, the energy structure, institutions and the methodology used (Chaabouni et al., 
2016; Khoshnevis Yazdi & Khanalizadeh, 2017; Al Kium et al., 2023; Zaidi & Saidi, 2018; Wang et al., 2019; 
Wu et al., 2020; Xiu et al., 2022; Karaaslan & Çamkaya, 2022). Recent studies also point to noteworthy 
relationships between income, environmental quality, and health expenditure (Bilgili et al., 2021; Li et al., 
2022; Kutlu & Örün, 2023; Dritsaki & Dritsaki, 2024; Szymanska, 2025). 

This is particularly applicable to South Asia. While they have varying income, energy consumption, 
industrial capacities, and health systems development, they have common features of exposure to 
urbanisation, reliance on fossil fuels, environmental stress, and limited public health funding. Dynamic 
linkages between carbon emissions, health expenditure, and economic growth have been confirmed in 
Pakistan-specific evidence, and globalization and energy consumption have also affected the country's 
emissions profile (Khan et al., 2019; Wang et al., 2019). There is also an increase in health spending in the 
region of Asia because of carbon emissions and economic growth, while renewable energy can help to 
alleviate expenditure pressures (Slathia et al., 2024). Findings from Bangladesh also correlate environmental 
quality, economic growth, fossil fuel consumption, industrialization, and urbanization with health-care 
expenses (Raihan et al., 2026; Jabed et al., 2026a). 

Previous literature has explored correlations between health expenditure and income and 
environmental quality, with much work based on OECD, BRICS, G7, E7, or country-specific case studies. 
Although environmental risks and constraints in South Asia are high, the region has been least well served by 
direct evidence from panels. To fill the gap, this study has used government health expenditure as the 
dependent variable and has considered the impact of economic growth and CO₂ emissions on the selected 
South Asian economies. This study covers the countries of Bangladesh, Bhutan, India, Nepal, Pakistan, and 
Sri Lanka and is based on panel data obtained for the years 1995 to 2023. The dependent variable is 
Government health expenditure. Gross domestic product and CO₂ emissions are the primary explanatory 
variables, while gross fixed capital formation and trade openness are used as control variables (Jabed et al., 
2026b; Rahman et al., 2026; Akash, n.d.). To estimate the long-run relationship between variables, the analysis 
uses the Im-Pesaran-Shin panel unit root test, the Pedroni panel cointegration test, and the Fully Modified 
Ordinary Least Squares. This study addresses the research questions: Does economic growth influence 
government health expenditure in South Asia? Do CO₂ emissions raise the amount of money that governments 
spend on health? Do these variables have a long-term stable relationship? The study adds to the literature by 
concentrating on South Asia, viewing government health expenditure not merely as a catalyst for growth, but 
as the result, and incorporating income, emissions, capital formation, and openness of trade into a single long-
run framework. 

The rest of the paper is organized as follows. The literature review is given in Section 2. The data, 
variables, model, and estimation methods are explained in Section 3. Results from Section 4 are presented 
and discussed. The study is completed, and policy implications, limitations, and future research directions are 
offered in Section 5. 
2. Literature Review 

There are two main ways of studying health expenditure. The first views health expenditure as an input 
into the economy's performance, as better health can enhance human capital, labor productivity, and life 
expectancy. The second considers health spending as a result of economic growth, population aging, 
environmental stress, and fiscal strength. The second direction, which is the focus of this paper, is whether 
increasing economic growth and CO₂ emissions lead to an increase in government health expenditure in South 
Asia. 
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2.1 Economic Growth and Health Expenditure 
One of the most frequently given reasons for an increase in health expenditure is the growth in the 

economy. High earnings allow the government to raise taxes, and the citizens can demand improved hospitals, 
medicine, prevention, and emergency services. As a result, health expenditures tend to increase as the GDP 
grows. The relationship can also be reversed, as better spending on health might improve productivity and 
growth, and hence causal interpretation may be important. 

A close but heterogeneous relationship is confirmed by empirical evidence. Chaabouni et al. (2016) 
modelled the dynamics in the emissions and health expenditure-growth relationship among income groups, 
and Zaidi and Saidi (2018) showed long-run relationships between environmental pollution, health spending, 
and growth in sub-Saharan African countries. Dynamic relationships between these variables are also shown 
for Pakistan-specific results (Wang et al., 2019). Govdeli (2023) revealed the positive association between 
environmental degradation and health expenditure on the one hand, and economic growth on the other hand 
for E7 economies, whereas Wu et al. (2020) showed similar results for Taiwan. 

More recent analyses confirm the finding that macroeconomic factors do affect health expenditure, 
albeit in different ways and to varying extents. Hu and Wang (2024) showed that the growth effect of public 
health expenditure in OECD countries depends on economic conditions. Dritsaki and Dritsaki (2024) found a 
long-run association among health expenditure, CO₂ emissions, and GDP in G7 countries. Cheng et al. (2024) 
also reported short- and long-run connections between economic development, emissions, and health 
expenditure in the OECD economies using a cross-sectional ARDL framework. 

In the present study, the increase in economic growth can lead to an increase in government 
expenditure on health in two ways. First, it increases the resources of the fiscal system and the demand for 
public services of good quality. Second, if growth comes with urban crowding, energy-intensive production, 
and pollution, it may lead to a growth in demand for health services. This two-way relationship is especially 
important in the context of South Asia, where environmental challenges and growth are frequently co-
occurring. 
2.2 CO₂ Emissions and Health Expenditure 

The second important literature stream is related to environmental degradation of the environment. 
Diseases are linked to CO₂ emissions and also make the clear point that there is a general tendency towards 
carbon-intensive development. High emissions are generally due to high fossil fuel consumption, transport, 
industrial production, and energy demand. These activities are linked to air pollution and adverse health 
effects. This may result in increased public health expenditure by governments. 

To study the link between economic growth and health expenditure with CO₂ emissions across selected 
Asian nations at different quantiles, Bilgili et al. (2021) analyzed the correlation between them. They 
discovered that this relationship varies across the distribution and that, therefore, large differences can exist 
between countries even if the averages are similar. Li et al. (2022) used a Fourier ARDL model for BRICS 
countries and found a long-run relationship among health expenditure, CO₂ emissions, and economic growth 
in some of the countries, such as Brazil and China. This means that the connection is not obvious. It is 
dependent on the structure, income level, and policy environment of the country (Jabed et al., 2025a; Ali et 
al., 2026; Rasheed et al., 2025). 

The above evidence from OECD countries also backs the environmental health cost argument. Kutlu 
and Örün (2023) concluded that CO₂ emissions, GDP per capita, and urban population growth all lead to an 
increase in expenditure on health within OECD countries. Cheng et al. (2024) also noted that there was a 
strong correlation between economic development and carbon emissions and between healthcare expenditure 
and carbon emissions. Recently, Szymanska (2025) has shown that income, environmental degradation, and 
population ageing are important determinants of health expenditure in OECD countries. Results are in line 
with the idea of environmental pressure as an extra health financing demand. 

The present study will benefit from Asian evidence especially. Slathia et al. (2024) analysed data from 
36 countries around the world in Asia and concluded that carbon emissions and economic growth lead to 
higher expenditure on healthcare, while renewable energy leads to lower expenditure on healthcare. This is 
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closely tied to South Asia, as the region continues to heavily rely on fossil fuels and has increasing healthcare 
needs. Likewise, the study in the light of evidence in Bangladesh conducted by Raihan et al. (2026) revealed 
that CO₂ emissions, use of fossil fuels, urbanization, industrialization, and economic growth contribute to 
increased healthcare costs, and renewable energy and forestry area contribute to reduced healthcare costs. 

The literature shows that, taken together, CO₂ emissions lead to higher health expenditure due to a 
higher public health burden. The magnitude of this impact might vary by country, however. Some disparities 
exist in the South Asian economies. Bhutan and Nepal have different energy and environmental 
characteristics, and are less industrialized as well as having lower population densities compared to India and 
Pakistan. This can be helpful in making a panel approach but should also be used with caution. 
2.3 Capital Formation, Trade Openness, and Health Expenditure 

Government expenditures on health are also influenced by the overall economy. Gross fixed capital 
formation is an indicator of investment in productive capacity, buildings and infrastructure, and machinery. 
Theoretically, capital formation can be the source of growth in the economic base and fiscal space for public 
health spending. Additionally, improved health systems through investments in hospitals, transport, water and 
sanitation facilities, medical facilities, etc. However, there's another side to it. Polluting industries may 
increase environmental health hazards and future health care costs. 

Health expenditure may also be affected by the level of trade openness. An open economy can benefit 
from importing medical products, medicines, equipment, technology, and earning foreign currencies from 
exports (Jabed et al., 2025b; Ponduru et al., 2026). These advances can allow for improvements to health 
services provision. In the meantime, countries that trade increase their pollution levels if they grow polluting 
industries and if they compete on pollution. It's not a trivial issue for South Asia. Trade-induced growth is a 
good means of increasing incomes, although it may create health pressures if the regulatory system is weak. 

Recent studies do not provide a clear consensus on these control variables. Some studies have 
demonstrated that trade and investment can contribute to economic growth and to improve the capacity of 
public expenditures, while some others have shown that growth resulting from dirty production may result in 
an increase in environmental costs. So, the use of GFCF and trade openness is suitable. They help identify the 
impact of income and emissions beyond macroeconomic activity. 
2.4 Research Gap 

The literature suggests that there is a link between health expenditure, economic growth, and 
environmental degradation. There are three holes, however. Firstly, there are numerous studies on OECD 
countries, the G7 countries, the BRICS countries, or individual countries. South Asian countries are under-
studied, despite rapid population growth, high population pressures, environmental controls that are not in 
good shape, and limited support for public health. Second, a lot of research has been focusing on health 
expenditure as a driver of economic growth. This is helpful, but it doesn't provide a response to the policy 
question in this paper. There are also drivers that increase the expenditure on health services that governments 
should be mindful of. In this study, therefore, the dependent variable is government health expenditure. Third, 
the results from Asia suggest that CO₂ emissions and income can positively impact health expenditure, but 
the economic context and health system of a South Asian country are distinct. A focused panel study could 
be helpful to support these findings by establishing whether such relationships exist within Bangladesh, 
Bhutan, India, Nepal, Pakistan, and Sri Lanka. This study aims to investigate the effects of economic growth 
and CO₂ emissions on government health expenditure over a long time period in selected South Asian 
countries, in light of the above gaps. It also adjusts for two other macroeconomic variables: gross fixed capital 
formation and trade openness. 
3. Data and Methods 
3.1 Data and Variables 

This study uses yearly panel data for six South Asian economies (Bangladesh, Bhutan, India, Nepal, 
Pakistan, and Sri Lanka) over the period 1995–2023. The countries and time period are dependent on data 
availability. Data for all indicators have been obtained from the WDI database. Government health 
expenditure is used as the dependent variable. The explanatory variables are primarily economic growth and 
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CO₂ emissions. Control variables are gross fixed capital formation and trade openness. The importance of 
these variables is that public health spending is not affected by income and pollution, but also by investment 
and the level of economic openness. 

Government health expenditure is measured in per capita purchasing power parity (PPP) international 
dollars. GDP per capita (constant 2010 USD) measures economic growth. CO₂ emissions are used for 
environmental degradation. Gross fixed capital formation is measured as a percentage of GDP. Trade 
openness is measured as the sum of exports and imports as a percentage of GDP. 

All the variables are log-transformed. This eliminates scale differences among variables and makes 
the estimated coefficients easily interpreted as elasticities. The coefficients indicate the percent change in the 
government's health expenditure for a one percent change in each explanatory variable. 
Table 1 
Variables Measurement 
Variables Symbol Unit Source 
Government health expenditure GHE Per capita, PPP current international dollars WDI 
Economic growth GDP GDP per capita, constant 2010 US dollars WDI 
CO2 emissions CO2 Metric tons per capita WDI 
Gross fixed capital formation GFCF Percentage of GDP WDI 
Trade openness TRD Trade as a percentage of GDP WDI 

 
3.2 Model Construction 

The study investigates the impact of economic growth and CO₂ emissions on government health 
spending in South Asia. The general functional form of the model would be: 

𝐺𝐻𝐸௜௧ = 𝑓(𝐺, 𝐷, 𝑃௜௧, 𝐶𝑂2௜௧𝐺𝐹𝐶𝐹௜௧𝑇𝑅𝐷௜௧) (1) 
 

In Equation 1, GHE are government health expenditures, GDP is economic growth, CO₂ is carbon 
emissions, GFCF is gross fixed capital formation, and TRD is trade openness. 𝑖is the index of the country, 
and 𝑡is the index of the year. 

The economic form of the model is written as: 
𝐺𝐻𝐸௜ = 𝛼଴ + 𝛽ଵ𝐺𝐷𝑃௜ + 𝛽ଶ𝐶𝑂2௜ + 𝛽ଷ𝐺𝐹𝐶𝐹௜ + 𝛽ସ𝑇𝑅𝐷௜ + 𝜖௜ (2) 

 
After transforming the variables into natural logarithms, the final empirical model becomes: 

ln 𝐺 𝐻𝐸௜ = 𝛼଴ + 𝛽ଵ ln 𝐺 𝐷𝑃௜ + 𝛽ଶ ln 𝐶 𝑂2௜ + 𝛽ଷ ln𝐺 𝐹𝐶𝐹௜ + 𝛽ସ ln 𝑇 𝑅𝐷௜ + 𝜖௜ (3) 
 

Where 𝑙𝑛 represents the natural logarithm, 𝛼଴ is the constant term, 𝛽ଵ to 𝛽ସ are the estimated 
coefficients, and 𝜖௜is the error term. 

The coefficient 𝛽ଵis used to show the relationship between economic growth and government health 
expenditure. The coefficient 𝛽ଶrepresents the impact of CO₂ emissions on government health spending. The 
coefficient of gross fixed capital formation, 𝛽ଷ, reflects the impact of gross fixed capital formation, and the 
coefficient of openness to trade, 𝛽ସ, reflects the effect of openness to trade. 

A positive coefficient on GDP is expected, as more income leads to more government revenue and 
thus to better fiscal capacity in relation to public healthcare expenditure. A positive CO₂ emission coefficient 
is also anticipated because environmental degradation can result in greater health risks and, consequently, 
demand for public health services. GFCF is likely to be positive, as investments can increase infrastructure 
and economic capacity. In addition, trade openness is likely to have a positive impact because it may boost 
income, fiscal resources, and access to goods and services related to health. 
3.3 Panel Unit Root Test 

Before estimating the long-run model, the stationarity of the variables must be checked. This is 
important because nonstationary data can produce misleading regression results. The study applies the Im, 
Pesaran, and Shin panel unit root test, which allows heterogeneity across countries (Im et al., 2003). 
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The basic panel unit root equation can be written as: 
Δ𝑌௜௧ = 𝛼௜ + 𝜌௜𝑌௜,௧ିଵ + Σ𝛾௜௝Δ𝑌௜,௧ି௝ + 𝜖௜௧ (4) 

 
Where 𝑌௜௧represents each variable in the model, Δis the first-difference operator, 𝛼௜is the country-

specific intercept, 𝜌௜is the unit-root parameter, 𝛾௜௝captures short-run dynamics, and 𝜖௜is the error term. 
The null and alternative hypotheses are: 
1: 𝜌௜ < 0, the variable is stationary for at least some countries. If the variables are nonstationary in 

levels but become stationary after first differencing, they are integrated of order 1. This condition supports 
the use of panel cointegration techniques. 
3.4 Panel Cointegration Test 

Once the order of integration is confirmed, the study utilizes the Pedroni panel cointegration test to 
explore the presence of a long-run relationship between government health expenditure, GDP, CO₂ emissions, 
GFCF, and trade openness. The appropriate test is the Pedroni cointegration test, which can be used when 
there is heterogeneity in the intercept and slope coefficients of the panel units (Pedroni, 1999). 

The general cointegration equation is written as: 
ln𝐺 𝐻𝐸௜௧ = 𝛼௜ + 𝛽ଵ ln 𝐺 𝐷𝑃௜௧ + 𝛽ଶ ln 𝐶 𝑂2௜௧ + 𝛽ଷ ln 𝐺 𝐹𝐶𝐹௜௧ + 𝛽ସ ln 𝑇 𝑅𝐷௜௧ + 𝜇௜௧ (5) 

 
Where 𝛼௜captures country-specific effects, 𝛿௜captures the time trend, 𝛽ଵ௜ to 𝛽ସ௜are country-specific 

long-run coefficients, and 𝜇௜ is the estimated residual. The null and alternative hypotheses are: H0: No 
cointegration exists among the variables. H1: Cointegration exists among the variables. Within- and between-
dimension statistics are provided by Pedroni. When H0 is rejected by multiple statistics, the results lend 
support to the existence of a long-run equilibrium relationship between the variables. 
3.5 Fully Modified Ordinary Least Squares Estimation 

After obtaining cointegration, the study estimates the long-run coefficients by the Fully Modified 
Ordinary Least Squares method. Since FMOLS corrects for serial correlation and endogeneity in the long-run 
relationships of a panel data set, it is suitable for analyzing cointegrated panel data sets (Pedroni, 2001). This 
is particularly relevant as GDP, CO₂ emissions, investment, openness to trade, and public health expenditure 
can affect each other in the long-term. 

The simplified FMOLS model is written as: 
ln𝐺 𝐻𝐸௜௧ = 𝛼௜ + 𝛽ଵ ln 𝐺 𝐷𝑃௜௧ + 𝛽ଶ ln 𝐶 𝑂2௜௧ + 𝛽ଷ ln 𝐺 𝐹𝐶𝐹௜௧ + 𝛽ସ ln 𝑇 𝑅𝐷௜௧ + 𝜇௜௧ (6) 

 
The FMOLS estimator can be expressed as: 

𝛽ிெை௅ௌ = [Σ௜Σ௧(𝑋௜௧ − 𝑋ത௜)(𝑋௜௧ − 𝑋ത௜)]
ିଵ[Σ௜Σ௧(𝑋௜௧ − 𝑋ത௜)𝐺𝐻𝐸௜௧

∗ − 𝑇Δ௜] (7) 
 

Where 𝑋௜௧is the vector of explanatory variables, 𝐺𝐻𝐸௜௧is the transformed dependent variable adjusted 
for serial correlation and endogeneity, and Δ௜represents the correction term for long-run covariance. The 
purpose of this correction is to obtain reliable long-run coefficients. Because the model is estimated in 
logarithmic form, each coefficient is interpreted as an elasticity. For example, if the coefficient of lnGDP is 
0.588, then a one percent increase in GDP is associated with a 0.588 percent increase in government health 
expenditure, holding other factors constant. 
3.6 Estimation Procedure 

The empirical analysis follows four steps. First, descriptive statistics are used to summarize the data. 
Second, the IPS panel unit root test is applied to check whether the variables are stationary in levels or in first 
differences. Third, the Pedroni panel cointegration test is used to examine the long-run relationship among 
the variables. Fourth, FMOLS is applied to estimate the long-run effects of GDP, CO₂ emissions, GFCF, and 
trade openness on government health expenditure. 
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This sequence is suitable because FMOLS should be applied only after confirming that the variables 
are integrated of order one and cointegrated. The method, therefore, allows the study to estimate the long-run 
determinants of government health expenditure in selected South Asian economies. 
4. Results and Discussion 
Table 2 
Descriptive Statistics 
Statistic GHE GDP GFCF CO2 TRD 
Mean 130.228 2,064.335 86,600,000,000 0.945 57.766 
Maximum 1,275.863 8,739.562 786,000,000,000 3.299 165.970 
Minimum 0.693 330.303 222,000,000 0.037 25.306 
Standard deviation 224.296 2,119.319 186,000,000,000 0.795 31.690 
Skewness 3.083 1.712 2.537 1.160 1.555 
Kurtosis 12.970 4.847 8.149 3.635 4.893 

 
Table 2 shows the descriptive statistics of the study variables. The outcomes show clear variation 

across countries and years, especially in government health expenditure, GDP, and gross fixed capital 
formation. This variation reflects differences in income level, investment capacity, public health spending, 
and trade exposure among the selected South Asian economies. All variables have positive skewness, 
indicating right-skewed distributions. The kurtosis values are greater than 3, showing that the variables have 
heavy tails and are not normally distributed. This supports the use of logarithmic transformation in the 
empirical analysis to reduce scale differences and improve estimation stability. 
Table 3 
Panel Unit Root 

Variables 
IPS Level T-

statistics 
IPS Level 
P-value 

IPS 1st Difference 
T-statistics 

IPS 1st Difference 
P-value 

Integrated 
order 

GHexp 6.348 1.000 -4.174 0.000* I (1) 
GDP 5.865 1.000 -3.101 0.000* I (1) 
GFCF 7.391 1.000 -5.000 0.000* I (1) 
CO2 5.720 1.000 -4.918 0.000* I (1) 
TRD -1.011 0.155 -3.793 0.000* I (1) 

Note. * indicates the level of significance at 1%. 
 
Table 3 presents the IPS panel unit root test results. All variables are statistically insignificant at the 

level, which means the null hypothesis of a unit root cannot be rejected. This shows that government health 
expenditure, GDP, GFCF, CO₂ emissions, and trade openness are nonstationary at the level. All variables 
become statistically significant at the 1 percent level in first differences. Therefore, the null hypothesis of a 
unit root is rejected after first differencing. The outcomes confirm that all variables are integrated of order 
one, I(1). This finding supports using the Pedroni panel cointegration test to examine the long-run relationship 
among the variables. 
Table 4 
Pedroni Cointegration Results 

Dependent Variable: Government Health Expenditure (GHE) 
Within Dimension With No Trend With Trend and Intercept 
 T-Statistics P-Value T-Statistics P-Value 
Panel v-statistics -0.209 0.583 -1.050 0.853 
Panel rho-statistics 0.623 0.733 0.176 0.570 
Panel PP-statistics -1.832 0.033 -2.643 0.004* 
Panel ADF statistics -1.399 0.080 -2.695 0.005* 
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Between Dimension 
Group rho-statistics -0.321 0.695 1.174 0.879 
Group PP-statistics -1.324 0.098 -4.941 0.000* 

Group ADF statistics -1.768 0.704 -3.261 0.000* 
Note. * Indicates the 1 percent significance level. The Panel PP statistic under the no-trend assumption 

is significant at the 5 percent level. 
Table 4 reports the Pedroni panel cointegration test results for government health expenditure as the 

dependent variable. Under the no-trend specification, the Panel PP statistic is significant at the 5 percent level, 
while the remaining statistics are mostly insignificant. This provides only weak evidence of cointegration. 
Under the trend-and-intercept specification, the Panel PP, Panel ADF, Group PP, and Group ADF statistics 
are statistically significant. These results reject the null hypothesis of no cointegration and confirm the 
presence of a long-run relationship among government health expenditure, GDP, GFCF, CO₂ emissions, and 
trade openness. 

Overall, the Pedroni test provides sufficient evidence that the variables move together in the long run. 
Therefore, the use of FMOLS is appropriate for estimating the long-run coefficients. 
Table 5 
FMOLS 
Variable Coefficient Std. Error t-Statistic Prob. 
GDP 0.588 0.108 5.442 0.000* 
GFCF 0.113 0.039 2.865 0.000* 
CO2 0.395 0.054 7.224 0.000* 
TRD 0.003 0.000 3.986 0.000* 

Note. * indicates the 1% significance level. 
 
After obtaining cointegration, the study estimates the long-run coefficients by the Fully Modified 

Ordinary Least Squares method. Since FMOLS corrects for serial correlation and endogeneity in the long-run 
relationships of a panel data set, it is suitable for analysing cointegrated panel data sets (Pedroni, 2001). This 
is particularly relevant as GDP, CO₂ emissions, investment, openness to trade, and public health expenditure 
can affect each other in the long-term. 

The results of the long-run estimation with FMOLS are reported in Table 5. The findings indicate that 
at the 1 per cent level, GDP, GFCF, CO₂ emissions, and trade openness are all positive and statistically 
significant on government health expenditure. The coefficient of GDP is 0.588, meaning that an increase of 1 
percent in GDP will be accompanied by an increase of 0.588 percent in government health expenditure while 
all other factors remain constant. This implies that economic growth enhances a government's fiscal space for 
more spending on public health care. 

The coefficient of gross fixed capital formation is 0.113, indicating that an increase of 1% in gross 
fixed capital formation leads to a 0.113% increase in government health expenditure. This means that 
investment activity enhances the capacity of the public sector to engage in spending on public output and 
infrastructure. Therefore, CO₂ emissions increase by 0.395, which indicates that for every 1-percent rise in 
CO₂ emissions, government health spending rises by 0.395 percent. This finding indicates that environmental 
degradation could contribute to a higher burden of disease and lead to more medical costs. The coefficient is 
positive and statistically significant but very small for trade openness. This suggests that the greater the degree 
of trade openness, the higher the government's health expenditure, but its economic effect is less than that of 
GDP, GFCF, or CO₂ emissions. 

Overall, the FMOLS results validate that growth, investment, environmental degradation, and the 
openness of trade are important long-term factors affecting government spending on health in selected South 
Asian economies. 
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5. Conclusion 
The purpose of this research was to investigate the long-run factors that influence public health 

expenditure in selected South Asian economies over the period 1995–2023. The study was conducted in 
Bangladesh, Bhutan, India, Nepal, Pakistan, and Sri Lanka. GDP, CO₂ emissions, gross fixed capital 
formation, and trade openness were the explanatory variables, and government health expenditure was the 
dependent variable. The objective was to explore whether public health expenditure in South Asia is primarily 
determined by economic capacity, environmental pressure, investment activity, and external economic 
openness. 

The findings of the empirical analysis are very clear evidence that the chosen variables are related in 
the long run. All variables are of order one after testing by the IPS panel unit root test. This implies that the 
model variables were not stationary at the level but became stationary upon first differencing. The Pedroni 
cointegration test provided confirmation of the cointegration between government health spending and GDP, 
CO₂ emissions, GFCF, and trade openness in the long run. This is significant as it demonstrates that public 
health spending is connected to the wider economic and environmental conditions in South Asia. 

The coefficient of GDP in the FMOLS results was positive and statistically significant, indicating a 
positive effect of GDP on government health spending. That is, richer governments spend more on health. 
The result is consistent with the hypothesis that the more a country's economy grows, the more fiscal space it 
has to invest in hospitals, health infrastructure, medicine, preventive care, and other public health services. 
The finding is significant in the case of South Asian countries, as health systems are still under pressure and 
need to be continually funded through public funding. 

The results further demonstrated that CO₂ emissions have a positive and significant impact on 
government health expenditure. This is the most significant result of the study. It indicates that there is an 
environmental burden which is in addition to the public health burden. The health system pressure increases 
with the increase of emissions as they contribute to other environmental health risks, including respiratory 
problems, urban health stress, and pollution-induced diseases. This does not necessarily imply that CO₂ is 
responsible for all health issues but indicates that CO₂-intensive development is associated with increased 
public health spending requirements. 

The positive and significant effect on government health expenditure was also observed for gross fixed 
capital formation. This suggests that investment is linked to increased spending capacity within the public 
sector. Productive capacity can be enhanced by capital formation, infrastructure can be increased, and 
economic development can be financed. The outcome of the process should be interpreted with care, though. 
Investment can be used to benefit health systems if it goes towards hospitals, sanitation, medical facilities, 
clean water, and public infrastructure. However, when investments are directed towards sectors that pollute, 
it can lead to new health risks and higher future healthcare expenses. 

There was a positive and statistically significant relationship between trade openness and government 
health expenditure, but the value of the coefficient was low. This indicates that trade impacts public health 
expenditure; however, it is less effective than GDP, CO₂ emissions, and GFCF. Trade can help to enhance 
access to medicines, medical equipment, health technology, and fiscal resources. Simultaneously, trade 
expansion can help to exacerbate environmental and health pressures if it enables pollution-intensive 
production. The impact of trade is thus dependent on the quality and design of the trade policy. 

The overall results indicate that government health expenditure in South Asia is driven by opportunity 
and pressure. Environmental degradation forces up health expenditure, and economic growth and investment 
provide more funds for public expenditure. This is the main finding of the study. Health expenditure cannot 
be a social sector problem in South Asian countries. It is also associated with the development and growth of 
the economy, the pathways of investment, trade, and environmental quality management. 

The results also demonstrate that growth isn't the only thing that is needed. Fossil fuels and polluting 
activities remain the backbone of economic growth, and governments could generate more revenue, but they 
would also incur greater health-related costs. This makes a policy trade-off. The economic growth of a country 
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can be seen to be increasing while its health costs are increasing because of environmental harm. Thus, the 
rate of growth cannot be as important as the quality of growth. 

This study concludes that there is a need for a more integrated policy approach in South Asian 
economies. The public health planning process should be linked to environmental regulation, clean energy 
transition, investment planning, and trade policy. There is a moral imperative for governments not to tolerate 
environmental damage as a health cost. Better to spend less money on treatment later than more money on 
prevention now. The cleaner growth path can ease the burden on the public health budgets and enhance long-
run welfare. 

To conclude, the findings of the study are in support of the fact that GDP, CO₂ emissions, GFCF, and 
trade openness are central long-term factors affecting public health spending in South Asian countries. The 
evidence points to the need for increased public health investment, cleaner economic growth, better 
investment and trade planning, and better environmental management. The results have implications for 
policymakers aiming to enhance health outcomes while preventing worsening environmental degradation to 
drive future health care costs. 
5.1 Policy Implications 

The results have a number of policy implications for the economies of South Asia. First, governments 
need to equate investment in public health with economic growth. Increases in income should be utilized for 
improving hospitals, primary healthcare, disease prevention, and staff training for hospitals and rural health 
services, as GDP has a positive link with government health expenditure. If there are no improvements in 
health services, there will be no reduction in public vulnerability. 

Second, the beneficial impacts of CO₂ emissions indicate that environmental degradation is increasing 
public health costs. Pollution control should be a component of health policy. Emissions can be reduced by 
using cleaner energy, better transport infrastructure, tighter regulations in industry, and more investments in 
renewable energy, which will reduce the healthcare costs of the future. Failure to address environmental 
damage will result in a further increase in health spending, as governments will have to pay for diseases caused 
by pollution once they happen. 

Thirdly, gross fixed capital formation should be channelled towards health-enabling infrastructure. 
Industry, roads, and buildings are not the only investment areas. South Asian countries require increased 
investment in health facilities, laboratories, sanitation systems, and clean water, in addition to investment in 
medical technology and climate-resilient health facilities. This would enhance access to healthcare services 
and also relieve pressure on public budgets in the longer term. 

Fourth, care should be taken in managing trade openness. Trade can facilitate access to medicines, 
healthcare equipment, and health technology; it can also contribute to higher pollution if it boosts the growth 
of polluting industry sectors. Clean trade, environmental standards, and imports of health-related technology 
should be promoted in South Asian countries. Trade policy should promote economic development and public 
health. 

Lastly, the findings indicate a need for South Asian countries to plan their policies in an integrated 
way. Health, environment, trade, and economic policies cannot be separated. The better way is to use public 
health planning in conjunction with environmental protection and sustainable economic growth. 
5.2 Future Research Directions and Limitations 

There are some limitations to this study. For data availability reasons, the analysis is limited to six 
South Asian economies. More countries from the Asian continent or a comparison of South Asia with other 
developing continents could be the subjects of future research. 

Second, the study uses CO₂ emissions as the main proxy for environmental degradation. While CO₂ is 
an important indicator, it is not the only indicator of environmental risk. Future studies can extend the scope 
of environmental health pressure by expanding the list of variables to include PM2.5, air pollution, methane 
emissions, ecological footprint, industrial pollution, or water pollution. 

Third, the study only considers the government's health expenditure. It does not distinguish between 
private health expenditure, household out-of-pocket expenditure, preventive health expenditure, and curative 
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health expenditure. Further research could classify health expenditure to gain insight into the sources of cost 
pressure. 

Fourth, the study estimated a long-run relationship with the aid of FMOLS. FMOLS is applicable for 
cointegrated panel data, but future research could employ DOLS, PMG ARDL, quantile regression, or 
causality tests to test the strength and direction of the relationships. Lastly, the study excludes institutional 
quality, renewable energy use, urbanization, population ageing, healthcare efficiency, and income inequality. 
These factors could also have an impact on government health expenditure. These variables can be 
incorporated into future studies to develop a comprehensive model of health spending in South Asia. 
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