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Abstract

The present study investigates the correlation between health
expenditure, economic growth, and CO, emissions in 26 OECD countries
during the period of 1992-2014. First of all, cross-sectional dependence of
the variables and the panel was assessed with a view to identify the panel
methods usable for this purpose. Given the prevalence of cross-sectional
dependence regarding the variables and the panel, the panel unit root
and cointegration test was chosen from among second generation tests.
The variables were found to be stationary at order I(1). Moreover, the
model was found to exhibit a cointegration relationship. In the light of
estimations of the cointegration factors, the elasticity coefficients of
economic growth and CO, emissions were predicted to be 0.188 and
0.012 respectively. According to the results of VECM Granger causality
analysis, economic growth as well as CO, emissions are causative with
respect to health expenditure, whereas economic growth, once again, is
causative with respect to CO, emissions. A long-term causality analysis, in
turn, revealed a direct correlation whereby economic growth and CO;
emissions lead to increased health expenditure.
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Health Expenditure, Economic Growth, and CO2 Emissions: Evidence from the OECD ...

SAGLIK HARCAMALARI, EKONOMIiK BUYUME VE CO;
EMIiSYONU: OECD ULKELERINDEN KANITLAR

06z

Bu ¢alismada segilmis 26 OECD lilkesinin 1992 ile 2014 dénemi arasinda
saglik harcamalari, ekonomik biiyiime ve CO, emisyonu arasindaki iliskiler
arastirilmistir. Bu amagla kullanilacak panel yéntemlerini segebilmek igin
degiskenlerin ve panelin yatay kesit badimhligi  belirlenmistir.
Degiskenlerde ve panelde yatay kesit badimliigi olmasi sebebiyle
kullanilan panel birim kék ve esblitiinlesme testinin ikinci nesil testlerden
secilmistir. Degiskenlerin 1(1) mertebede duradanliklari tespit edilmistir.
Ayrica modelde esbiitiinlesme iliskisi tespit edilmistir. Esbiitiinlesme
katsayilarinin  tahmin sonuglarina gére ekonomik bliyiime ve CO;
emisyonunun esneklik katsayilari sirasiyla 0.188 ve 0.012 olarak tahmin
edilmistir. VECM Granger nedensellik analizi sonuglarina gére ekonomik
blyime saghk harcamalarinin nedenseli, CO, emisyonu saghk
harcamalarinin  nedenseli, ekonomik biyime CO, emisyonunun
nedenselidir. Uzun dénem nedensellik analizine gére ise ekonomik
biiylime ve CO, emisyonundan saglik harcamalarina dogru nedensellik
iliskisi tespit edilmistir.

Anahtar Kelimeler: Saglik harcamalari, ekonomik biiyiime, CO, emisyonu,
OECD iilkeleri, VECM Granger nedensellik analizi.

1. INTRODUCTION

In recent years, the relationship between environmental pollution, economic
growth and health expenditure stands out as a popular subject of research in
economy literature. The studies covering developed and developing countries
can be categorized in three groups. The first study category focuses on the
relationship between economic growth and pollutants in the environment, in
close association with the testing of the Environmental Kuznets Curve (EKC)
hypothesis. According to this hypothesis in reverse U form, during
manufacturing CO, emissions would grow, leading to environmental pollution

as the economy grows. After a certain level of economic growth is achieved,
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environmental awareness levels rise, leading to lower levels of pollution as
economic growth progresses further (Grossman and Krueger, 1995). The
literature has studies analyzing the variables of economic growth and pollutants
affecting the environment (Akbostanci et al., 2009; Coondoo and Dinda, 2002;
Lee and Lee, 2009; Bengochea-Morancho and Higon-Tamarit, 2001). The second
category involves studies investigating the relationship between health and
economic growth (Baltagi and Moscone, 2010; Bakare and Olubokun, 2011;
Bhargava et al., 2001). The third category, in turn, is a combination of the first
two categories. It can be categorized as studies investigating environmental
pollution, economic growth, and health expenditure (Chaabouni et al., 2016;

Beatty and Shimshack, 2014; Janke et al., 2009).

The health expenditure levels of OECD countries vary substantially through time
and from one country to another. According to the OECD database, in 1992 the
average health expenditure per capita was USD 1307. By 2014, the average
health expenditure per capita grew to USD 3675, marking an average annual
increase of 7.87%. In 2014, Mexico had the distinction of being the country with
the lowest health expenditure level (USD 1021) among all OECD countries.
Mexico is followed by Turkey with a health expenditure figure of USD 1043 and
Lithuania with a health expenditure figure of USD 1301. The US ranks at the top
of the list of health expenditure per capita, with a figure of USD 9028. It is
followed by Luxemburg (USD 7118) and Switzerland (USD 7115). Figure 1
presents the average health expenditure per capita of 26 OECD countries. The
upwards trend of health expenditure is evident. In 2014, in the US, the share of
health expenditure in GDP was 16.5%, which is also the highest such figure in all
OECD countries. The second and third ranking countries in this respect were
France (11.6%) and Switzerland (11.5%). The economic structure, geographical

location, and population of the countries can affect the health expenditure
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levels. Figure 1 shows that health expenditure per capita had been growing in

the period of 1992-2014.
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Figure 1. Average Health Expenditure per capita in 26 OECD Countries
(OECD database)
The literature on health expenditure grew from the foundation laid down by
Abel-Smith (1967) from the World Health Organization, leading to the
conclusion that, once adjustments for inflation, exchange rates and population
are made, GDP is an important determinant of health expenditure (Balaji,
2011). Since the studies by Kleiman (1974) and Newhouse (1977), income levels
are considered the most important factor accounting for the differences among
the countries and the increase in health expenditure (Baltagi and Moscone,
2010). The growth of health expenditure worldwide not only reflects the
purpose of economic development, but also indicates rising levels of quality of

life for the wider society (Wang, 2011).

The fiscal space of the state serves as a limit to health expenditure. As the fiscal
space grows, the governments further their investments into social sectors. A
fixed share of the budget has different effects on health expenditure. A fixed
share of the budget, in a growing economy, is an effective guarantee of

absolute rise in health expenditure. Economic crises or recession, on the other
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hand, restrict expenditure in health (Ke et al., 2011). Health stands out as one of
the most important items on any government’s or private sector’s list of
expenditure. Health expenditure is crucial for economic growth expectations to

have a direct impact on the welfare of the society.

The purpose of this study is to analyze the effect of CO, emissions and
economic growth on health expenditure in OECD countries, in the period of
1992-2014. OECD countries were chosen as the object of the study due to the
fact that the same set of criteria was used for data collection. The study is
motivated by the will to identify the impact of CO, emissions, chosen as an
environmental pollutant, on health expenditure. The first chapter of the study
focuses on the theoretical background and presents a general state of affairs in
OECD countries. The second chapter entails a literature review, and presents
the conclusions of the previous studies concerning the core issues discussed
herein. The third chapter presents the data, methodology, and application, and
provides detailed discussion of the data for selected countries. Furthermore,
the methods applied are discussed, along with the interpretation of the
conclusions of the application. The application of second generation
econometric tests made a concrete contribution to the literature. The last

chapter of the study consists of conclusions and political recommendations.

2. LITERATURE REVIEW

The literature review can be discussed in three categories. The first group of
studies investigates the relationship between economic growth and CO,
emissions. Cho et al. (2014) provided an analysis of 22 OECD countries, focusing
on the period of 1971-2000. The conclusion of their study based on CO,
emissions, energy consumption and economic growth series is that the EKC
hypothesis is applicable. Sharma (2011) applied panel data analysis on a group
of 69 countries. The study focusing on the period of 1985-2005 found that
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electricity consumption per capita, total primary energy consumption per
capita, GDP per capita, and trade deficit concerning energy consumption have
positive effects on CO, emissions. Galeotti et al. (2006) provides an analysis of
24 OECD countries, covering the period of 1960-1997. The study based on the
variables of CO, emissions and economic growth found a U-shaped EKC. Cole
(2004) used the variables of CO,, economic growth, and openness in an analysis
of 22 OECD countries in the period of 1980-1997. The study found that EKC
hypothesis applies. Martinez-Zarzoso and Maruotti (2011) tested the validity of
the EKC hypothesis for 22 OECD countries, based on CO, and economic growth
variables. The study investigating the period of 1975-1998 concluded with an N-
shaped EKC.

The second category contains studies investigating health expenditure and
economic growth. In a study on the case of India, Balaji (2011) focused on the
period of 1960-2009, looking for any correlation between health expenditure
and economic growth, but ultimately failing to find one. Amiri and Venetelou
(2012) provided an empirical analysis of 20 OECD countries, covering the period
of 1970-2009. Their findings suggest that the economic growth is causative with
regards to the health expenditure in most OECD countries. Wang (2011)
provided an analysis of the relationship between health expenditure and
economic growth in 31 countries, focusing on the period of 1986-2007,
concluding that increased health expenditure has a positive effect on economic
growth in the long run. Baltagi and Moscone (2010) analyzed the relationship
between health expenditure and economic growth, over a sample containing 20
OECD countries. The conclusion of the study that covered the period of 1971-
2004, due to the low coefficient of elasticity involved, health expenditure was
found to be an essential service rather than a luxury. In a study covering
Malaysia’s data in the period of 1970-2009, Tang (2011) investigated the

correlation between health expenditure and economic growth, and found
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cointegration relationship not to mention long-term causality between the

variables.

The third category of studies, on the other hand, is effectively a synthesis of the
first two categories, analyzing health expenditure, economic growth and CO;
emissions. The studies in this category, however, are rather limited in contrast
to those in the first two categories. Chaabouni et al. (2016) employed panel
data analysis, covering 51 countries over the period of 1995-2013. It was found
that, in general, the panel exhibited two-way causality between CO, emissions
and economic growth, and between health expenditure and economic growth.
Furthermore, there exists causality from CO, emissions towards health
expenditure according to other findings of the study. Zaidi and Saidi (2018)
investigated the variables of health expenditure, environmental pollution and
economic growth in their empirical analysis of Sub-Saharan Africa countries for
the period of 1990-2015. Based on the results of ARDL bounds testing, the
existence of a positive effect on economic growth was underlined whereas a
negative long-term effect of environment pollutants on health expenditure was
identified. On the causality front, that study found that health expenditure is
among the causes of economic growth, and a two-way causality exists between
health expenditure and CO, emission levels. Ghorashi and Rad (2017)
investigated the case of Iran for the period of 1972-2012, with a focus on the
variables of CO, emissions, health expenditure and economic growth. Their
analyses led to the identification of a two-way causal link between CO,
emissions and economic growth. Furthermore, health expenditure is found to

be the cause of economic growth.

3. DATA, METHODOLOGY AND APPLICATION

The empirical analyses presented in this empirical study are based on annual

data covering the period of 1992-2014. The variables focused on in this current
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study, covering 26 OECD countries” are health expenditure (HE), economic
growth (GDP), and CO; emissions. Health expenditure is stated in USD/capita,
based on data from the OECD database. Economic growth data are also stated
in USD/capita, based on World Bank’s figures. CO, emissions are presented in

metric tons/capita, again based on World Bank’s figures.
INHE;; = Boi + f1;InGDPy + 5;InCO2¢ + =44 (1)

The model employed in the study is presented in equation 1. The natural

logarithm of all variables was taken into account and added to the model.
3.1. Cross-sectional Dependence Tests

The unit root and cointegration tests to be employed can be chosen based on
the results of cross-sectional dependence tests. If a lack of cross-sectional
dependence in panel data exists, first generation panel unit root tests may be
applied. However, in case panel data exhibit cross-sectional dependence, the
use of second generation unit root tests allows for more effective and stronger

estimations.

The methods used to identify cross-sectional dependence are the Breusch-
Pagan (1980) CDLM; test, Pesaran et al. (2004) CDLM; test, and Pesaran et al.
(2004) CDLM; test. The hypotheses of the tests: Ho: There is no cross-sectional

dependence, and H;: Cross-sectional dependence exists.

When Breusch-Pagan (1980) CDLM; test, Pesaran et al. (2004) CDLM; test, and

Pesaran et al. (2004) CDLM; test produce results with a probability smaller than

" «pAustralia, Austria, Belgium, Canada, Czech Republic, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Japan, Korea, Netherlands, New Zealand, Norway, Poland, Portugal,
Spain, Sweden, Switzerland, Turkey, United Kingdom, United States.”
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0.05, Ho is rejected at 5% significance level, concluding that cross sectional

dependence exists among the units comprising the panel.
N
- _ N-1 ~2
CDLMy =T Lz, E Py (2)

ﬁ]-]-: shows the estimated cross-sectional correlations between residual sets.

There is no cross-sectional dependence under the hypothesis Ho. Under the
hypothesis Ho, N is fixed while T - oo, The statistics exhibit N(N-1)/2 degrees of
freedom, and Chi-squared asymptomatic distribution. CDLM; test leads to
better results in cases where the value of the time axis is larger than that of the

cross-sectional axis (T>N).

1
N{MN-—1)

12
~ _ ' N-1%N -2
cOLM, = (——) TN L (T — 1) @)
CDLM; statistics exhibit a standard normal distribution under Pesaran (2004), Ho
hypothesis, where T - o and N - oo. CDLM, test leads to better results in
cases where the value of the time axis is larger than that of the cross-sectional

axis (T>N).

. 1/2
_ 2T TN-1vN -2
COLM; = (o) EIMEN 65 (@
CDLM; statistics exhibit a standard normal distribution under Pesaran (2004), Ho
hypothesis, where T - o and N - oo, CDLM; test leads to better results in
cases where the value of the cross-sectional axis is larger than that of the time

axis (N>T).
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Tablo 1. Results of the Cross-sectional Dependence Tests

HE GDP CO; PANEL

Statist p- Statisti p- Statist p- Statisti p-

ics values cs values ics values cs values

CcDL 430.2 0.000 1559.4 0.000 615.6 0.000 2563.2 0.000
M, 93 51 74 09

CDL 4.130 0.000 48.419 0.000 11.40 0.000 87.790 0.000

cbL  -1.842 0.033 1927 0.027 -2.399 0.008 44.664 0.000

Table 1 presents the results of the cross-sectional dependence tests for
individual cases and for the whole panel. According to the results of the cross-
sectional test for individual cases, the null hypothesis was rejected for HE, GDP
and CO; variables, finding cross-sectional dependence. Therefore, the unit root
tests required to be employed for the variables should be second generation
tests. In the light of the results of the tests for the panel, the null hypothesis
was rejected in all three methods, finding instead cross-sectional dependence.
Therefore, the cointegration test to be employed should, again, be one of the

second generation tests.
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3.2. Panel Unit Root Test

The study employed the CADF panel unit root test developed by Pesaran (2007)

with respect to the cross-sectional dependence.

In order to analyze the unit root regarding time series data, the heterogeneous
panel unit root test developed by Im, Pesaran and Shin (IPS) (2003) can be

employed. This test is based on extended Dickey-Fuller (ADF) regression.
Axye = Zz{r}‘( T Pixg— t E?zl "131'_}'-{'-1'!1‘—} + & (5)

In this context, k; represents lag length, zi reflects significant terms and p;

stands for section-specific primary autoregressive parameters.

The standard IPS test can lead to false inferences in the case of external
economies or shocks. That is why the cross-sectional extended IPS test
recommended by Pesaran (2007) should be used. This test refers to an ADF
regression extended by the cross-sectional averages of lagged levels and the
first-differences of the individual series (Herzer, 2016). In this context, the

cross-sectional extended ADF (CADF) regression;

anfzdg+pgwﬂ+Eﬁf@¢ghj+m@ﬂ+

Z}';of?fjﬂfr—j + Vit (6)

Here X; refers to the cross-sectional average of X;¢, and X, = N ™1 21| x;.

The arithmetic mean of the CADF statistics calculated for each section is

calculated to determine the existence of unit root for the wider panel.

CIPS =t —bar = N"1ZV ¢, (7)
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Here, t; refers to the OLS t-rate of p; in equation 11. The critical value is

compared against the table values provided by Pesaran (2007).

Table 2. Results of the Panel Unit Root Tests

HE GDP CO; AHE AGDP ACO;

Statistic Statistic Statistic Statistic Statistic Statistic

CIPS -2.14 -1.83 -2.08 -3.12* -2.65* -3.56*

Note: The critical table values for CIPS for N=26 T=23 is -2.32 at 1% and for fixed
values on p. 280 IIb. The maximum lag length is set as 3, while the optimal lag
lengths were established based on Schwarz information criterion. *, refers to

significance level at 1%.

The unit root test results for the variables are presented in Table 2. The null
hypothesis, that is the variables have unit root, cannot be rejected at the values
of HE, GDP and CO, variables. That is why the variables have unit root at 1(0).
Once the difference for the variables were established, the (1) null hypothesis

was rejected at the first order, finding a stable state.
3.3. Testing the Homogeneity of Cointegration Factors

Swamy (1970) determined the homogeneity of the slope coefficients in
cointegration equations. Pesaran and Yamagata (2008), in turn, contributed to

the literature through a development of Swamy’s test. In this test;
Yie=a+ Xy + & (8)

In such a general cointegration equation, [3; slope coefficients are analyzed to

see if they differ from one cross-section to another. The hypotheses of the test
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are; Hy: [5; = [i Slope coefficients are homogenous and Hy: [3; # [i Slope

coefficients are heterogeneous.

The panel is estimated first through the OLS (Ordinary Least Squares) and then
through Weighted Fixed Effect Model, to produce the required testing statistics.
Pesaran and Yamagata (2008) developed two distinct testing statistics to try on

the hypotheses:

S Ntk

For larger samples: A = N ——— (9)
VaR

For small lo5: Ay = VN A 10

or smaller samples: Aqq; = VN “m=me (10)

Here, N refers to the number of cross sections, S refers to Swamy test statistics,
k refers to the number of explanatory variables, and Var(t,k) refers to the
standard error. When the probability is found to be less than 0.05, Hg
hypothesis is rejected at a significance level of 5%, and thus H; hypothesis is
accepted. Therefore, the cointegration factors are found to be non-

homogenous (Pesaran and Yamagata, 2008).

Table 3. Homogeneity Results of Cointegration Factors

Statistic p-value
| 15.582 0.000
A i 17.069 0.000
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The homogeneity results of cointegration factors are presented in Table 3.
According to the results in Table 3, the null hypothesis, which states that the
slope coefficients of cointegration factors are homogeneous, is rejected. Thus,

the slope coefficients are found to be heterogeneous.
3.4. Durbin-Hausmanausman Panel Cointegration Test

The cointegration relationship is analyzed through the Durbin-Hausmanausman
panel cointegration test developed by Westerlund (2008). Durbin-Hausman
cointegration test allows panel cointegration analyses in case the independent
variables are 1(1) or I(0), provided that the dependent variable is I(1).
Furthermore, the test takes the common factors into account (Westerlund,

2008).

With Durbin-Hausman method, Westerlund (2008) investigated the existence of
the cointegration relationship using two distinct tests. The first of these is the
Durbin-Hausman group test, while the second is the Durbin-Hausman panel
test. With the Durbin-Hausman group test, Westerlund (2008) allows for the
variance of the autoregressive parameter from one section to another. This test
does not entail cointegration for hypothesis Ho. For the alternative hypothesis,
on the other hand, it expresses the existence of the cointegration relationship
for at least some of the sections. For the Westerlund (2008) Durbin-Hausman
panel test, the autoregressive parameter is assumed to be the same for all
sections. No cointegration occurs with hypothesis Ho. The alternative
hypothesis, on the other hand, signifies the existence of cointegration

relationship throughout the panel.

The Durbin-Hausman tests are estimated using the following formula:

DH; = E?:lsﬂ! ("1{)1 - (ﬁi)hzgz;l ez%‘—l; (11)
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DH.L? = §11(¢1’ - (ﬁi)h ;1=1 21?:281%‘—1' (12)

The Durbin-Hausman group statistics refer to test results being checked if cross-
sections are heterogeneous. The Durbin-Hausman panel statistics, on the other

hand, apply in case the cross-sections are homogeneous.

Table 4. Durbin-Hausman Panel Cointegration Test

Statistic Statistic p-value
Durbin-Hausman Group Statistics -1.802** 0.036
Durbin-Hausman Panel Statistics -2.648* 0.004

Note: ** and * refer to 5% and 1% significance levels, respectively.

The results of Durbin-Hausman Panel cointegration test are presented in Table
4. The null hypothesis for the Durbin-Hausman group statistics and the Durbin-
Hausman panel statistics rules that there is no cointegration. According to the
results in Table 4, the null hypothesis is rejected with both tests, leading to the

conclusion that cointegration exists.

3.5. Estimation of Long-Term Cointegration Factors

Once a cointegration relationship between the series is determined, long-term
individual cointegration factors were estimated using Pesaran’s (2006) Common
Correlated Effect (CCE) method, taking cross-sectional dependence into
account. The CCE method is an estimator that can produce consistent and
asymptotic normal distribution even in the case the time axis is smaller or larger

than the section axis (Pesaran, 2006). The stages of this test are as follows:
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Vie =a;di+ ixp+er, 1=12,.,Nt=12..,T (13)

On the basis of the equation y; associated with the linear heterogeneous panel

data model;
€ir = Vz:rﬁt + & (14)

Above d; represents observable common effects, while f; represents

unobservable common effects.
Model is sustained through the conversion
Xip = A.:r"fl‘ + F'[f* + v (15)

Table 5. Estimation of Long-Term Cointegration Factors

GDP co2

Coefficient p-value Coefficient p-value

PANEL 0.188** 0.041 0.012** 0.046

Note: ** refers to 5% significance level.

Table 5 presents the results of the estimation of long-term cointegration
factors. The elasticity coefficient of economic growth is, expectedly, positive
and significant at 5%. The elasticity coefficient for CO, emission is calculated to
be 0.012. CO; emission’s elasticity coefficient which is positive and significant at
5% can be interpreted to the effect that increase in CO, emissions will lead to
higher health expenditure, and environmental pollution will have a negative

effect on health.
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3.6. PANEL CAUSALITY ANALYSIS

As the cointegration analysis cannot determine the direction of causality,
performance of an additional causality analysis would help increase the
significance of the analysis results. According to Engle and Granger (1987), the
findings reached through the causality test based on a vector auto regression
(VAR) model with reference to the first difference could be misleading in the
case cointegration exists with the variable. To overcome this problem, the
vector error correction model (VECM) entails estimation using the VAR model,
by increasing a lagged error correction term. To analyze the causality
relationships in panel data, the VECM model can be formulated as follows

(Nazlioglu and Soytas, 2012).

AINHE, = yy; + X5 Vi1ipAIHE;_, + 25 V12ipAIMGDP:_p +
Eﬁ:l VlS!'pﬂhICO 2r—p + 08 + U4 (16)

a{:za;apr = Vo + Loy Vorp AHE: , +
E;:l Vﬂl!’pﬂm(;DPr—p + Ep 1 }"_J,PJMICO 2t—p + 8;‘_1’5«11‘—1 + 19;11'1“ (17)

AlnCO2¢ = y3; + Loy VaupAInHE,, +
D=1 V32ipAIMGDP_y + XX Y331, AINCO2_y + 631y + Uaye (18)

Here k refers to optimal lag length; and £ refers to the residue from the panel
FMOLS estimation of equation 1. This model enables both short- and long-term

estimations with respect to Granger causality analysis.

Table 6. VECM Granger Causality Test Results

Dep. SH GDP o2 Long-run (p- Direction of
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Variable value) ECTy causality
13.417(0. | 26.154(0. GDP-SH; CO2-
SH - -0.022(-0.015)
003) 000) SH
0.997(0. 5.642(0.1
GDP - 0.427(0.032)
801) 03)

2.794(0. | 6.257(0.0
Co2 - 0.002(0.023) GDP-CO2
424) 99)

Note: ** and * refer to 5% and 1% significance levels, respectively.

The VECM Granger causality analysis can help estimate both short- and long-
term causality relationship between the variables. Table 6 presents the results
of the VECM Granger causality test. In light of short-term causality test results,
the hypothesis that ‘economic growth is not a cause of health expenditure’ was
rejected. Therefore, economic growth is understood to be a cause of health
expenditure. Moreover, the null hypothesis ‘CO, emission is not the cause of
health expenditure’ was also rejected, leading to the conclusion that CO,
emission is a cause of health expenditure. The hypothesis ‘economic growth is
not the cause of CO, emission’ was rejected, finding that economic growth is

actually a cause of CO; emission (Figure 2).
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Figure 1. VECM Granger Causality Relationship

A long-term causality analysis revealed a direct correlation whereby economic
growth and CO, emissions lead to increased health expenditure. The fact that
the ECT factor is negative suggests that the deviations will fall, and thus

equilibrium will be achieved in the long term.

4. CONCLUSION and DISCUSSION

This study investigated the long-term relationship between health expenditure,
economic growth and CO, emissions in OECD countries, as well as the causality
between the variables. To enable this research, first of all the cross-sectional
dependence of the variables and the panel was analyzed. As the cross-sectional
dependence existed with the variables used and the panel, it is understood that
the unit root and cointegration tests to be employed in the study should be
second generation tests. According to the results of the unit root test, the
variables were found to be stationary at the first order 1(1). The cointegration
factors were found to be heterogeneous, followed by the cointegration test
itself. Cointegration relationship was found between the variables. Then, the
elasticity coefficients of the variables were estimated. The results exhibit

positive and significant elasticity coefficients for economic growth and CO,
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emissions. Among the leading factors contributing to health expenditure,
economic growth definitely leads to increases in health expenditure. Given the
positive elasticity coefficient of CO, emission, environmental pollution would
increase health expenditure, having a negative effect upon health. Policy-
makers would be wise to take political measures to curb CO, emissions which

would increase health expenditure.

The final stage of the empirical analysis employed the VECM Granger causality
test, investigating causality relationship between the variables. According to
short-term causality analysis, economic growth as well as CO;, emissions are
causative with respect to health expenditure, whereas economic growth, once
again, is causative with respect to CO, emissions. A long-term causality analysis,
in turn, revealed a direct correlation whereby economic growth and CO,

emissions lead to increased health expenditure.

As the wealth levels of countries increase, their health expenditure increases as
well. Policy-makers should be aware whether increased health expenditure
alone is sufficient to ensure social welfare. The income of the countries is not
the sole factor explaining health expenditure. The overall health expenditure
levels can vary substantially even among countries with comparable income
levels. Low-income countries with health expenditure levels lagging well behind
what the society needs, should dedicate more resources for this sector. For a
large portion of OECD countries, health expenditure levels are arguably

sufficient to meet the needs of the society.

In addition to GDP and CO; as a factor determining the health expenditure
levels of the countries, should also be addressed by the policy-makers. In more
recent times, the countries neglected the environment for the sake of rapid
economic growth. This attitude brought about major problems. Irresponsible

pollution marring the environment led to significant health issues. The
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governments should implement policies to further economic growth, in tandem
with policies to protect the environment. With a direct influence on health
expenditure levels, environmental pollution can have consequences on
economic growth itself as well. When setting long-term policies, this factor
should also be taken into account. Renewable energy ranks at the top of the list
of options the policy-makers should consider in terms of reducing impact on
environment. Thanks to new technologies, CO, emissions will be reduced
substantially. Government policies to facilitate investments in such technologies
will help reduce environmental pollution. Another issue the policy-makers
should take into account is the need to raise awareness among the wider public
about CO; emissions. Doing so would improve not only the health levels, but

also the welfare of the society.
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GENLESTIRILMiS OZET
Giris

Cevre kirliligi, ekonomik bliyime ve saghk harcamalar arasindaki iliski son
zamanlarda ekonomi literatliriinde arastiriimaya baslanmistir. Gelismis ve
gelismekte olan ulkeleri kapsayan calismalar li¢ kategoriye ayirabiliriz. Birinci
kategoride ekonomik blyiume ile gevre kirleticileri baglantisina odaklanan
calismalar Cevresel Kuznets Egrisi (EKK) hipotezinin test edilmesiyle yakindan
iliskili olmustur. Ters U seklinde olan bu hipoteze gére Uretim suresince CO;
emisyonunun artacagl, ekonomik biylime arttikca cevresel kirlenmeye yol
acacagl yonindedir. Ekonomik biylmenin belli bir asamasindan sonra
toplumun bilinglenerek gevre kirlenmesinin 6niine gegme egiliminde olacagi,
ekonomik biyime arttik¢a gevresel kirlenme azalacaktir (Grossman ve Krueger,
1995). Ekonomik blyime ve cevresel kirleticiler degiskenlerini alarak analiz
yapilan galismalar literatirde mevcuttur (Akbostanci vd., 2009; Coondoo ve
Dinda, 2002; Lee ve Lee, 2009; Bengochea-Morancho ve Higon-Tamarit, 2001).
ikinci kategoride, saglik ile ekonomik biiylimeyi inceleyen calismalardir (Baltagi
ve Moscone, 2010; Bakare ve Olubokun, 2011; Bhargava vd., 2001). Ugiincii
kategori ise ilk iki kategorinin birlesimidir. Cevre kirliligi, ekonomik bliyiime ve
saglik harcamalarini inceleyen calismalar olarak kategorize edilebilir (Chaabouni
vd., 2016; Beatty ve Shimshack, 2014; Janke vd. 2009).

Metot

Bu ampirik ¢alismada sunulan ampirik analizlerde, 1992 ile 2014 dénemini
kapsayan vyilhik veriler kullanilmistir. 26 OECD iilkesi ele alinan calismada
kullanilan degiskenler; saglik harcamalari (HE), ekonomik biyime (GDP) ve CO,
emisyonudur. Saglik harcamalari verileri US dollars/capita cinsindendir ve OECD
veri tabanindan alinmistir. Ekonomik biylime verileri US dollars/capita
cinsindendir ve World Bank veri tabanindan alinmistir. CO, emisyonu verileri
metric tons/capita cinsindendir ve World Bank veri tabanindan alinmistir.

Yatay kesit bagimliligi testi sonuglarina gore secilecek birim kok ve
esbitliinlesme testleri belirlenebilmektedir. Panel verilerinde vyatay kesit
bagimhhg! yoksa birinci nesil panel birim kdk testleri kullanilabilir. Ancak panel
verilerinde yatay kesit bagimliligi varsa ikinci nesil panel birim kok testleri
kullanilmasi daha etkin ve glicli tahminleme yapilmasina olanak saglamaktadir.

Calismada, Pesaran (2007) tarafindan gelistirilen yatay kesit bagimhhg altinda
CADF panel birim kok testi kullanilmistir. Swamy (1970) yaptigl calismada,
esbitlinlesme denklemlerindeki egim katsayilarinin homojenligini belirlemistir.
Pesaran ve Yamagata (2008) ise Swamy testini gelistirerek literatlre
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sunmuslardir. Esbitiinlesme iliskisi Westerlund (2008) tarafindan gelistirilen
Durbin-Hausmanausman panel esbitiinlesme testi ile analiz edilmistir. Durbin-
Hausman esbiitiinlesme testi, bagimli degisken 1(1) olmasi kosuluyla, bagimsiz
degiskenlerin 1(1) veya 1(0) olmasi durumunda panel esbiitiinlesme analizi
yapillmasina imkan saglanmakta ve ortak faktorleri dikkate almaktadir
(Westerlund, 2008).

Seriler arasinda esbitlinlesme iliskisi tespit edildikten sonra uzun dénem
bireysel esbitliinlesme katsayilari yatay kesit bagimhhgini géz oOnilinde
bulunduran Ortak iliskili Etkiler (Common Correlated Effect - CCE) ydntemiyle
Pesaran (2006) tahmin edilmistir. CCE yOntemi, zaman boyutunun kesit
boyutundan kiiglik veya bilylk olmasi durumunda dahi tutarli ve asimtotik
normal dagilim gésteren sonuglar lretebilen bir tahmincidir (Pesaran, 2006).

Esbitinlesme analizi nedenselligin yoniinii belirleyemediginden nedensellik
analizinin de yapilmasi analiz sonuglarini daha da anlaml hale getirecektir. Engle
ve Granger (1987)’e gore birinci farkindaki bir vector auto regression (VAR)
modeline dayanan nedensellik testinden elde edilen bulgular, degisken arasinda
esbitlinlesme iliskisi varsa yaniltici olabilecektir. Bu problemi asmak igin, vector
error correction modeli (VECM) bir gecikmeli hata dizeltme terimini artirarak
VAR modeli ile tahmin etmektir

Bulgular

Bireysel yatay kesit test sonuglarina goére HE, GDP ve CO; degiskenlerinde sifir
hipotezi reddedilerek yatay kesit bagimliligi oldugu tespit edilmistir. Buna gore,
degiskenler icin kullanilmasi gereken birim kok testlerin ikinci nesil olmasi
gerekmektedir. Panel icin yapilan test sonuclarina gore ¢ yontemde de sifir
hipotezi reddedilerek yatay kesit bagimhhg tespit edilmistir. Bu nedenle
kullanilacak esbitiinlesme testinin ikinci nesil testlerden olmasi gerekmektedir.

HE, GDP ve CO; degiskenlerinin seviyesinde sifir hipotezi olan degiskenler birim
koklidir hipotezi reddedilememistir. Bu nedenle degiskenler [(0)’'da birim
koklidir. Degiskenlerin farkinin alinmasiyla birinci mertebede 1(1) sifir hipotezi
reddedilerek duragan hale geldigi tespit edilmistir.

Esbitinlesme katsayilarinin homojenite analizine goére sifir hipotez olan
esbitlinlesme  katsayilarinin  egim  katsayilari  homojendir  hipotezi
reddedilmektedir. Boylece egim katsayllarinin heterojen oldugu tespit
edilmistir. Durbin-Hausman grup istatistigi ve Durbin-Hausman panel
istatistiginde sifir hipotezi esbitiinlesme yoktur seklindedir. Her iki testte de
sifir hipotezi reddedilmistir ve esbitiinlesmenin oldugu sonucuna ulasilmistir.
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Uzun doénem esbitiinlesme katsayilarinin tahmin sonuglarina gére ekonomik
biyimenin esneklik katsayisi beklenildigi gibi pozitif ve %5 dizeyinde
anlamlidir. CO; emisyonu esneklik katsayisi 0.012 olarak bulunmustur. Pozitif ve
%5 dizeyinde anlamli olan CO, emisyonu esneklik katsayisi, CO, emisyonu
arttikca saglik harcamalarini artiracagi, cevre kirlenmesinin saglik Uzerinde
olumsuz etki birakacagi seklinde yorumlanabilir.

Kisa donem nedensellik sonuglarina gore; ekonomik biliyime saglk
harcamalarinin nedenseli degildir hipotezi reddedilmistir, bu nedenle ekonomik
blylime saghk harcamalarinin nedenseli oldugu sonucuna ulasiimistir. Ayrica
CO, emisyonu saghk harcamalarinin nedenseli degildir olan sifir hipotezi de
reddedilerek CO, emisyonu saglk harcamalarinin nedenseli oldugu sonucuna
ulasiimistir. Ekonomik blyime CO, emisyonunun nedenseli degildir hipotezi
reddedilmistir ve ekonomik bliyiime CO, emisyonunun nedenseli oldugu tespit
edilmistir.

Sonug ve Oneriler

Bu calisma, OECD lilkelerindeki saglhk harcamalari ile ekonomik biylime ve
emisyonu arasindaki uzun dénemli iliski ve degiskenler arasindaki nedensellik
iliskisi arastinlmistir. Bu amagla dncelikle degiskenlerin ve panelin yatay kesit
bagimhhg analiz edilmistir. Kullanilan degiskenlerde ve panelde yatay kesit
bagimhhg olmasindan dolayl ¢alismada kullanilmasi gereken birim kdk ve
esbitlinlesme testlerinin ikinci nesil testlerden olmasi gerektigi kanisina
ulasiimistir. Birim kok testi sonucuna gore degiskenlerin birinci mertebede 1(1)
duragan olduklari tespit edilmistir. Esbitliinlesme katsayilarinin heterojen
oldugu belirlenerek esbiitiinlesme testine gecilmistir. Degiskenler arasinda
esbitlinlesme iliskisi tespit edilmistir. Degiskenlerin esneklik katsayilari tahmin
edilmistir ve sonuglarda ekonomik blylime ve CO, emisyonunun esneklik
katsayilari pozitif ve anlamhdir. Saghk harcamalarini artiran en 6nemli
faktorlerden olan ekonomik biyime saglik harcamalarini artirmaktadir. CO;
emisyonunun esneklik katsayisinin pozitif olmasi, cevre kirlenmesinin saghk
harcamalarini artiracagi, saghk (zerinde negatif etkiye sahip oldugunu
gostermektedir. Saghk harcamalarini artiran CO, emisyonunu politika yapicilar
tarafindan azaltacak politik dnlemler alinmasi gerekmektedir.

Ampirik analizin son asamasinda VECM Granger nedensellik testi kullanilarak
degiskenler arasinda nedensellik iliskisi arastirimistir. Kisa donem nedensellik
sonuclarina gore ekonomik blylime saghk harcamalarinin nedenseli, CO;
emisyonu saglik harcamalarinin nedenseli, ekonomik biiyiime CO, emisyonunun
nedenselidir. Uzun dénem nedensellik analizine gore ise , ekonomik biylime ve
CO, emisyonundan saglk harcamalarina dogru nedensellik iliskisi tespit
edilmistir.
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Ulkelerin zenginlik seviyesi arttikca saglik harcamalari artmaktadir. Politika
yapicilarin artan saglik harcamalarinin toplum refahi igin yeterli bir artis olup
olmadigini bilmesi gerekmektedir. Ulkelerin geliri saglik harcamalarini
aciklamada tek faktor degildir. Gelir seviyesi benzer Ulkeler arasinda saglik
harcamasi toplami ¢ok farkli sonuglar olabilmektedir. Saglk harcamalari
toplumun gereksiniminin ¢ok altinda olan diislik gelirli Glkelerin bu sektére daha
fazla kaynak saglamasi gerekmektedir. OECD {ilkelerinin biyik bir kismi igin
saglik harcamalari toplumun gereksinimini bulylk oranda karsilayabildigi
soylenebilir.

Ulkelerin saghk harcamalarini, GDP ile birlikte belirleyen CO, emisyonu politika
yapicilar tarafindan irdelenmesi gereken bir konudur. Yakin gegmiste Ulkelerin
ekonomik blyime igin gevreyi fazla Gnemsememesi, pek ¢ok olumsuz sonuglar
dogurmustur. Cevrenin bilingsizce kirletilmesi 6nemli saglik sorunlarina yol
acmistir. Hikimetlerin ekonomik blylumeyi artirma politikalari ile birlikte
cevreyi koruma politikalari beraber vyiritilmesi gerekmektedir. Saglik
harcamalarini dogrudan etkileyen cevre kirlenmesi ileride ekonomik blyliimeyi
de etkileyecek sonuclara varabilmektedir. Uzun vadeli politikalar belirlenirken
bu faktériin de gbz O©nine alinmasi gerekmektedir. Cevrenin daha az
kirletilmesinde politika yapicilarin dikkat etmesi gereken konularin basinda
yenilenebilir enerji gelmektedir. Yeni teknolojiler sayesinde CO, saliniminda
ciddi azalmalar olacaktir. Hikiimetlerin politikalarinda bu tir teknolojilere
yapilacak yatirimlar ile birlikte c¢evrenin kirlenmesi azalacaktir. Politika
yapicilarin dikkat etmesi gereken bir baska konu toplumu CO; salinimi
konusunda bilin¢clendirmesi gerekmektedir. Bu sayede toplumun saglik seviyesi
ile birlikte toplum refahi artacaktir.
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