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Abstract

This study aims to investigate the effects of health expenditure on economic growth
in Turkey. For this purpose, time series data of Turkey over the period 1975-2018
were evaluated. Moreover, household consumption, life expectancy at birth, trade,
and foreign direct investments were added as control variables. Cointegration analy-
sis was performed to test whether all variables are cointegrated in the long term.
Causality test was successfully employed to investigate the relationship between
health expenditure and economic growth in the short term. The achieved results
exhibited that Johansen Cointegration test results suggest the existence of cointe-
gration among all variables in the long term. In addition, the Granger causality test
results indicate unidirectional causality from health expenditure to economic growth
in the short term. Existence of a long-term relationship among related variables and
a short-term relationship between health expenditure and economic growth displays
the importance of investments on health care services in Turkey. Therefore, invest-
ments in the health sector should be encouraged and the share allocated by the gov-
ernment for health expenditures from the budget should be increased in Turkey.
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Introduction

Human capital accumulation fosters economic growth (Romer, 1990). The human
capital theory indicates that people’s human capital savings lead to an increase
in their fruitfulness in the market area and non-market sector (Grossman, 1999).
Health is one of these determinants of the human capital theory (i.e., Becker,
1964; Mincer, 1974). It is also an important determinant of economic develop-
ment and well-being of the population. The health-led growth hypothesis consid-
ers health as a capital. The health-led growth hypothesis emphasized that health
investment causes an increase in productivity, and thus in income per capita and
economic growth (Piabuo & Tieguhong, 2017). In the 1980s, a new approach
named as “endogenous growth model” was developed by Romer (1986). This
approach describes that the educated, healthy, and skilled labor are more efficient
and able to use technology more productively. At the same time, health invest-
ments ensure labor productivity to be increased; in this way, income and well-
being levels of population significantly increase (Mushkin, 1962). Human capi-
tal is accepted as a significant determinant of health and gross domestic product
(GDP) per capita. Healthier people who expect to live longer have more abilities
to get human capital skills (Hansen, 2013).

Various studies have investigated health expenditure and economic growth as
human capital factors by using various perspectives all over the world. Health
levels of the population affect not only domestic product but also welfare. Thus,
it is very crucial for academicians to investigate the relationship between health
expenditure and other macroeconomic indicators. Empirical studies suggest
that some indicators such as life expectancy are affected by healthcare spend-
ing which vary in different countries. This influence of health expenditure may
also be heterogeneous across the world’s life expectancy distribution (Obrizan
& Wehby, 2018). Moreover, the health-led growth hypothesis asserts the con-
tribution of the healthcare spending on economic growth; health investments
increase physical and human capital accumulation. This leads to economic
growth (Bloom & Canning, 2000). The relationship between income and health-
care spending is one of the main subjects in health economics literature such as
this hypothesis.

The relationship between economic growth and health expenditure has been
investigated using various methods. The achieved results from these studies dem-
onstrate that this relationship varies based on the conditions and characteristics
of the related country. There is no common conclusion especially by investigat-
ing short-run and long-run causality to analyze the relationship between health
expenditure and economic growth.

In this study, the effects of health expenditure influence on economic growth in
Turkey were investigated by applying time series methods. Household consump-
tion per capita, trade, life expectancy at birth, and foreign direct investment (FDI)
were also added in order to investigate the impact of health expenditure on eco-
nomic growth in Turkey. For this purpose, the impact of these variables on eco-
nomic growth has been investigated. The rest of the paper is structured as follows:
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“Health Expenditure in Turkey” involves the summary of health expenditure in
Turkey, “Empirical Literature” presents empirical literature, “Data and Method-
ology” comprises data and methodology, and “Empirical Results and Analysis”
presents empirical results and analysis. Finally, conclusion and policy implication
are discussed.

Health Expenditure in Turkey

Health is one of the most crucial factors for the economic growth and development
of households, nations, and even all over the world which was emphasized in the
report of Sustainable Development Goals published by the United Nations. These
goals are key factors for a sustainable and better future. One of these goals is good
health and well-being. The health system succeeded with a noticeable improve-
ment with the Health Transformation Program (HTP) in Turkey. The most compre-
hensive reforms were carried out after implementing this program in 2003. Before
2003, health insurance system funds were organized by various regulations. In 1965,
The Active Civil Servant Scheme was created and funded by government budget
and allocated to civil servants who work actively. In 1992, The Green Card Scheme
financed by the Ministry of Health was established to support people who earn lower
than one-third of the minimum wage level. The Government Employees Retirement
Fund was founded in 1949, and civil servants who are retired financed this system.
The Social Insurance Agency of Merchants, Artisans, and Self Employed (BAG—
KUR) provided health services to self-employed workers and are financed by earn-
ings gained by these people since 1987. In 1964, the Social Insurance Organization
established and covered the biggest part of the population such as white-blue collar
workers in private and public sectors and these workers were financed by payroll
wages (Yildirim & Yildirim, 2011).

Radical differences also have taken place in healthcare finance since 2003.
Health services which serve the population such as the private and public sectors
are financed by the social security scheme. The Ministry of Health in Turkey is
responsible for providing care systems through facilities. The total current health-
care expenditure of GDP rises from 8.6% in 2000 to 10% in 2016. The share of the
government in health expenditure is 74% (World Bank, 2020). The HTP provided a
decrease in restrictions, reaching health facilities. These improvements have a big
role in this rise. The health insurance system, financial easiness during illness, and
access to healthcare facilities provided the impact of the HTP to be improved espe-
cially for poorer citizens.

Figure 1 shows the proportion of health expenditure on GDP in 1999 and 2018 in
Turkey. The rate of health expenditure extends around 5%. The peak occurs especially
in the year of 2009 and closes to 6%. A decrease extends following that year, and the
proportion of the health expenditure is particularly below the rate of 5% after 2010.

Table 1 displays the allocation of total health expenditure of the general govern-
ment and private sector for the period of 2001-2018 for Turkey. According to the
table, the share of government expenditure is higher compared to that of the pri-
vate sector for all the years and the rate of this sharing is changeable considering
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Fig. 1 Health expenditure (% of GDP) All data are from Turkstat (2020)

the selected years. The rate of increase in the government expenditure especially
tends to rise in 2003 and progressing years until 2014. The number of general total
government expenditure is 44289 million dollars in 2013. HTP became prevalent in
2003; thus, continuous improvements related to this program can be accepted as the
reason for this high rise. Social security constitutes the largest part of general gov-
ernment expenditure. The peak of health expenditure in social security takes place
as 24.6 billion dollars in 2013. The number of private sector expenditures tends to
reach higher after HTP improvement. The highest ratio of private sector expenditure
in selected years can be seen as 12.5 billion dollar in 2007.

Empirical Literature

The reported studies on investigation of the relationship between health expenditure
and economic growth were carried out for many developing and developed countries.
Particularly in developing countries, for example, Elmi and Sadeghi (2012) examined
the cointegration and causality of health expenditure and economic growth for devel-
oping countries in the years from 1990 to 2009. In their study, the achieved results
showed that there is short-run causality from economic growth to health expenditure.
In addition, economic growth exhibits a long-run relationship with health expendi-
ture. Piabuo and Tieguhong (2017) studied the influence of healthcare spending on
the economic growth in selected African countries and central African states. The
obtained results showed that the economic growth displays a long-run relationship
of healthcare spending. In addition, healthcare expenditure also displays positive
influences on economic growth. Sethi et al. (2020) investigated the short-run and
long-run impacts of health expenditure, domestic and foreign investments, and insti-
tutional quality on economic growth for South Asian countries. The results indicate
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that there is bidirectional causality between health expenditure and economic growth
in the short term. Eggoh et al. (2015) reported a negative relationship between pub-
lic health expenditure and economic growth for 49 African countries over the period
1996-2010. In another interesting report, Yang (2020) also revealed that health
expenditure negatively affects the economic growth when human capital level is low
in 21 developing countries for the period of 2000 to 2016.

On the other hand, various studies have been reported by using the data set of
developed countries. For example, Moscone and Tosetti (2010) investigated the
long-term relationship between health expenditure and economic growth over the
period 1980-2004 in 49 US states. The obtained results confirmed that there is a
long-term relationship between health expenditure and economic growth. Accord-
ing to a crucial study reported by Halici-Tiiliice et al. (2016), the causality test of
economic growth and health expenditure in high- and low-income countries for the
period of 1995-2012 and 1997-2009 was examined. It was found that there is a
bidirectional relationship between the related variables in the short run. There is
also one-way causality from economic growth to health expenditure in the long run.
Dreiger and Reimers (2005) studied the relationship between health expenditure and
economic growth in 21 OECD countries for the period 1975-2001, and the results
indicate that there is a long-run relationship between GDP per capita, health expend-
iture, and proxies for medical progress. Cetin and Ecevit (2011) tested the impact of
health expenditure on economic growth of 15 OECD countries for the period 1990
to 2006. The results indicate that there is no significant relationship between health
expenditure and economic growth. Khan and Bashar (2015) reported the results of
the relationship between economic growth and social expenditure including public
health expenditure in Australia and New Zealand from 1980 to 2012. According to
the results, health expenditure is one of the main determinants of growth. Moreover
there is one-way causality from health expenditure to economic growth in Australia
in the short term. Therefore, the direction of relationship is from economic growth
to health expenditure in New Zealand in the short term.

There are also different variations in empirical studies that investigate the impact
of healthcare spending on economic growth in Turkey. It can be noticed that the
results of the studies show divergence of cointegration and causality direction of
health expenditure and economic growth in the long run and short run. In an impor-
tant work conducted by Atilgan et al. (2017), the evaluation of the relationship
between health expenditure and economic growth in the years from 1975 to 2013
was tested. The results of these models show a long-run relationship and short-run
relationship between the selected variables. In another interesting work reported by
Ercelik (2018), the long-run cointegration in 1980-2015 in Turkey was also inves-
tigated. The obtained result suggests that variables are cointegrated and the long-
run relationship is significant. Kiymaz et al. (2006) tested the long-run relationship
between health expenditure and economic growth and causality in Turkey. They
confirmed a long-run relationship and one-way causality from income to health
expenditure. Aydemir and Baylan (2015) examined the causality for the period of
1998-2012 for Turkey. They noticed that health expenditure does Granger cause
economic growth. In a crucial paper carried out by Akinct and Tuncer (2016), the
causality and long-run cointegration for the period of 2006:Q1 and 2016:Q2 in
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Turkey were investigated. The achieved outputs from this study indicate that the
relationship between economic growth and health expenditure exists in the long
run. In addition, there is bidirectional causality of these two variables.

The literature shows that there are a number of reported studies about the rela-
tionship between economic growth and health expenditure. By evaluating the long-
run and short-run causality for the confirmation of the relationship between health-
care spending and economic growth, there is no common result in the existence
and direction of the causality in studies. The differences of results may stem from
variables, specific reasons of countries, or methods. Thus, it is important to use the
proper variables and methods for the related countries to get reliable results. This
paper examined whether there is a long-run association of economic growth and
health expenditure or not. Their existence and direction of causality were also inves-
tigated in this study. In addition, the impact of a health expenditure shock on GDP
per capita is studied using impulse-response function. For this purpose, firstly, unit
root tests including augmented Dickey-Fuller (ADF) was employed. Secondly, exist-
ence of the cointegration was analyzed and in the third stage existence and direc-
tion of causality were investigated using the vector error correction model (VECM).
Cointegration among the variables was employed using the Johansen and Juselius
technique. The Granger causality test, which determines the existence and direction
of causality of variables including healthcare expenditure and economic growth, was
performed in the short term. Finally, impulse-response function was employed for
the investigation of the impact of health expenditure on GDP per capita.

Data and Methodology

Endogenous growth models involve the influences of healthcare spendings on eco-
nomic growth and development. These models concentrate on the influence of human
capital theory on economic growth. In literature, various models were reported on
positive influences of human capital on economic growth. Lucas (1988) contributes
to the field of economic growth: growth and human capital. Barro (1991) highlights
that human capital is a crucial parameter for income per capita. This crucial influ-
ence of human capital on economic growth by applying the augmented Solow growth
model was also confirmed by Mankiw and colleagues in 1992 (Mankiw et al. 1992).

In this study, the variables in the identified model are inspired by the work which
was carried out by Piabuo and Tieguhong. Equation (1) highlights the importance of
human capital accumulation. The original model was updated considering the human
capital theory. Economic growth and health expenditure are used as proxy variables of
human capital.

In this way, the functional form of econometric model can be indicated as follows:

GDP per capita = a + fhealth expenditure per capita, + Alife expectancy,
+ Shousehold consumption per capita,
+ &trade, + XMdi + e,
(H

a, B, A, 6, &, and 2 are coefficients related to the model.
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Table2 Variable descriptions

Symbol Indicator Source

GDP Gross domestic product per capita (logged) WDI

Health Health expenditure per capita (logged) OECD

Life Life expectancy at birth WDI

Cons Household consumption per capita (logged) OECD and WDI
Trade Trade WDI

Fdi Foreign direct investment (logged) WDI

t=time from 1975 to 2018.

This paper employs annual data for the period from 1975 to 2018 in Turkey. A
number of different variables including life expectancy, health expenditure per capita
(logged), GDP per capita, trade, household consumption per capita (logged), and FDI
(logged) were carefully investigated. The annual data of the variables were provided
by the OECD and World Bank Indicator (WDI).

Health is used as a component in this study as one of the most essential indicators
of human capital. Also, life expectancy at birth of individuals is accepted as a proxy
of health in the studies which contain kinds of human capital. Health expenditure
and life expectancy at birth are used as an essential parameter for health in the study.
Many studies also suggest that the relationship between human capital and trade
displays an influence as one of the main determinants of economic growth. In this
work, the impact of the trade on the economy is also emphasized. Household final
consumption represents the largest share of final uses in GDP. Moreover, it is crucial
as a variable for demand analysis of economics. FDI is also considered an impor-
tant control variable to capture the effect of health expenditure on growth. Variable
descriptions, indicators of variables, and sources are displayed in Table 2.

Table 3 Augmented Dickey-

Fuller test Variables Level Ist difference
Trend and  Probability Trend and  Probability
intercept intercept
GDP -291 0.21) —4.65 (0.0001)
Health —2.48 (0.38) —4.70 (0.0001)
Life 2.15 (0.99) -6.98 (0.0001)
Cons -2.15 0.51) —4.62 (0.0001)
Trade -3.03 0.17) —5.42 (0.0001)
Fdi —1.84 (0.64) -5.77 (0.0001)
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Table 4 Optimal lag length

. Lag AIC HQ SC FPE
selection
1 —28.433 —27.790 —26.641 4.593e—13
2 -31.671 -30.477 —28.344 2.063e—14
3 —32.762 -31.017 —27.899 1.016e—14
4 -36.015 -33.720 -29.617 9.514e—-16
5 —-39.332 —36.486 —31.398 2.677e—16

Empirical Results and Analysis

In this study, time series analysis is used to investigate the relationship between
health expenditure and economic growth in Turkey. For this purpose, firstly, the unit
root test was used to control the stationarity of the series. If a probability distri-
bution of series is constant over time, the series is accepted as stationary. Dickey
and Fuller (1979, 1981) developed the augmented Dickey-Fuller (ADF) test which
is mostly used as a unit root test. This test has a parametric approach and developed
the Dickey-Fuller (DF) approach. The ADF test determines the presence of unit root
in series by performing the ordinary least squares (OLS) estimator.

There are stationarity test results of variables shown in Table 3. The test results
indicate the level and trend with intercept types of variables. The results of the sta-
tionarity test for all variables at level show that the variables which are used in the
econometric model are non-stationary. The null hypotheses of unit root cannot be
rejected at level for all variables. In the second stage, the null hypothesis of unit root
is rejected; in other words, the first difference results of all variables are stationary
and the series are integrated of order 1.

It is concluded that all variables are /(1) by using the ADF unit root test. The follow-
ing stage is to investigate if there is a long-run relationship among variables including
GDP per capita, health expenditure per capita, life expectancy at birth, trade, consump-
tion per capita, and FDI. The cointegration test reveals the presence of a long-run rela-
tionship among these variables. The null hypothesis indicates a lack of cointegration,
and an alternative hypothesis remarks the existence of cointegration. The results of the
two Johansen cointegration test procedure statistics, including trace statistics and eigen-
value statistics, are evaluated for the cointegration test (Johansen & Juselius, 1990).

Table 5 Cointegration test result

Eigenvalue Trace

Hy: rank  Statistic  0.10 0.05 0.01 Statistic  0.10 0.05 0.01

0 116.78  36.25 39.43 44.59 295.67  85.18 90.39 104.20
1 6497 3084 33.32 38.78 178.89  66.49 70.60 78.87
2 61.82  24.78 27.14 32.14 113.93  45.23 48.28 55.43
3 2922 18.90 21.07 25.75 5211 28.71 31.52 37.22
4 19.27 1291 14.90 19.19 2290 15.66 17.95 23.52
5 3.63 6.50 8.18 11.65 3.63 6.50 8.18 11.65
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Before the cointegration test procedure, selection of the optimal lag number is
necessary to analyze the determination of the existence of cointegration. The ongo-
ing issue is to determine optimal lag length criteria for a VAR. The optimal lag
length result is shown in Table 4. There are more than one selection criteria on the
table. Akaike information criteria (AIC) are applied for the selection of optimal lag
length. According to AIC, the optimal lag length is 5.

The Johansen test procedure results in Table 5 report the eigenvalue and trace
statistics to determine the cointegration relationship in the long run using the lag
length of 5. The results reveal that the null hypothesis can be rejected at 1%, 5%, and
10% significance levels of the eigenvalue test and trace test. Variables exhibit a long-
run relationship between five cointegration vectors. It means that there are long-run

Table 6 Granger causality test

Null hypothesis Chi-sq Probability
result
Health does not Granger cause GDP 11.469 0.022
Life does not Granger cause GDP 8.899 0.064
Cons does not Granger GDP 2.394 0.664
Trade does not Granger cause GDP 7.661 0.105
Fdi does not Granger cause GDP 5.570 0.234
GDP does not Granger cause health 4.818 0.307
Life does not Granger cause health 9.589 0.049
Cons does not Granger cause health 4.006 0.405
Trade does not Granger cause health 6.600 0.159
Fdi does not Granger cause health 6.986 0.137
GDP does not Granger cause life 6.309 0.177
Health does not Granger cause life 1.914 0.752
Cons does not Granger cause life 7.452 0.114
Trade does not Granger cause life 3.932 0.415
Fdi does not Granger cause life 0.988 0.912
GDP does not Granger cause Cons 2.243 0.691
Health does not Granger cause Cons 6.690 0.153
Life does not Granger cause Cons 7.617 0.107
Trade does not Granger cause Cons 3.662 0.454
Fdi does not Granger cause Cons 2.518 0.641
GDP does not Granger cause trade 6.035 0.197
Health does not Granger cause trade 9.335 0.053
Life does not Granger cause trade 7.131 0.130
Cons does not Granger cause trade 7.957 0.093
Fdi does not Granger cause trade 12.382 0.015
GDP does not Granger cause Fdi 9.335 0.053
Health does not Granger cause Fdi 0.679 0.954
Life does not Granger cause Fdi 10.205 0.037
Cons does not Granger cause Fdi 11.262 0.024
Trade does not Granger cause Fdi 7.516 0.111
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and stable equilibrium relations among variables. These results affirmed with that of
Ak (2012), Akar (2014), and Aydemir and Baylan (2015) who tested the economic
growth function using health expenditure as a proxy variable in Turkey and deter-
mined the order-1 integration and cointegration in the models.

If series are individually /(1) and cointegrated, there is a causal relationship
among variables at least in one direction (Engle & Granger, 1987). This causality
direction is performed by applying the VECM of cointegration vectors. The Granger
causality test is efficiently used for determining the causal relationship between two
variables. In this study, the Granger causality approach is used for the investiga-
tion of the hypotheses based on the causality direction of variables for the short-
run association. Test results can be determined by using the chi-square value which
shows the point of direction. VECM is suitable for indicating a short-run relation-
ship between the variables in the analysis.

Table 6 shows the outcomes of the Granger causality test for Turkey by using
chi-square value-related variables. The chi-square test result and p value display
a rejection of the null hypothesis which indicates no directional causality from
health expenditure per capita to GDP per capita. There is a unidirectional rela-
tionship between health expenditure per capita and GDP per capita. Thus, as
health expenditure increases, this raise has a significant impact on the GDP per
capita. This result means that an increase in health expenditure is important in
developing economic growth. This result is promoted by the study of Bektas and
Ulutiirk-Akman (2018).

Analysis through impulse-response function based on VECM is used in order to
investigate the response dynamic influences of a model to certain shocks. Figure 1
displays the impulse-response functions of GDP changes caused by health expendi-
ture, consumption, life expectancy at birth, trade, and FDI. In this study, results of
the impulse-response function as 12 periods are indicated for related variables.

Figure 2a shows the output of the influences of health expenditure shock on GDP
per capita. Health expenditure has a negative influence on GDP per capita in the
fourth period. The influence of this shock changes after the fourth period. The ongo-
ing impact of health shocks shows a large and positive influence on GDP from the
fifth period to the eleventh period. This impact reaches to the highest point in the
eighth period.

Figure 2b shows the GDP per capita diagram of impulse-response function
caused by consumption. As displayed in the figure, a shock causes GDP fluctua-
tion. This figure shows that consumption shock has a positive influence on GDP per
capita twice: from the first period to the fourth period and from the seventh period
to the ninth period. The impact reaches the highest point in the third period. GDP
declines after the eighth period and reaches the lowest point at the twelfth period,
after returning to an increasing path.

Figure 2c displays the influence of life expectancy on GDP per capita. As shown
in the figure, life expectancy causes a negative influence at almost all periods except
the second and ninth periods. The impact reveals the lowest point in the fifth period.
It can be noticed that the shock of life expectancy has a large influence on GDP per
capita negatively.
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Fig.2 Impulse-response function

Figure 2d shows the impulse-response function of GDP per capita changes
caused by trade. Even if influence of trade is seen negatively in the second period,
there is an increase in the third period and this influence proceeds positively at all
periods after the second period. The influence of trade shock on GDP per capita can
be evaluated as positive.
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Figure 2e shows the response of GDP per capita to FDI shock. The impact of
shock is negative from the second period to the sixth period. In the seventh period,
the influence reaches the highest point as positive. The ongoing periods have a
decreasing path and show a negative impact on GDP per capita after the seventh
period.

Conclusion and Policy Implication

This paper empirically analyzed the relationship between economic growth and
health expenditure by applying the time series data set for Turkey. For this purpose,
stationarity on series, cointegration, causal relationship, and impulse-response func-
tion were tested to find out the extent of connection of GDP per capita and health
expenditure. The achieved results from this study confirmed that there is a long-
term relationship among all variables (GDP per capita, health expenditure per cap-
ita, household consumption per capita, life expectancy at birth, trade, and FDI) for
Turkey. The long-term results display that the health expenditure and other variables
play a significant role in a consistent economic growth process. Causality test results
reveal that there is a unidirectional causality between health expenditure and eco-
nomic growth for the related period in Turkey in the short term. An improvement
in the health level of the population would result in an increase in GDP, through a
healthier and more productive labor force.

Useful policy implications can be revealed from the results of this article. This
paper suggests that health expenditure can be implemented as a factor that improves
the human capital level and welfare of the population. These improvements are
coordinated with the economic growth process. Moreover, the process of eco-
nomic development is affected by the relation between economic growth and health
(Bloom et al., 2018). It is important to approve that health expenditure has a sup-
portive influence on economic growth but financing to the health industry does not
lead to economic growth alone. Especially, other coherent terms and drivers should
take part beside health expenditure in the short term.

In recent years, investments on health services such as enhancing capacity of hos-
pitals and quality of services in Turkey provided the population’s well-being to be
increased. On the other hand, successful policies and implementations about fighting
the COVID-19 outbreak displayed the importance of these investments. The current
COVID-19 pandemic reveals that investments in the health sector are very impor-
tant. The fact that people receive better health care in a country positively affects the
welfare level of the country. Therefore, investments in the health sector should be
encouraged and the share allocated by the government for health expenditures from
the budget should be increased in Turkey. In order to raise the standard of living of
the people in Turkey, technological developments in the health sector should be sup-
ported by the government.
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