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ABSTRACT: This study uses international health care expenditure per capita data of 30 developed countries
from 1975 to 2011 for exploring the causality between the real per capita health care expenditure (HCE) and
real per capita GDP. The findings indicate that bidirectional Granger causality is predominant.
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l. INTRODUCTION

This paper analyzes the causality between the real per capita health care expenditure (HCE) and real
per capita GDP in 30 developing countries_ Australia, Austria, Belgium, Canada, Czech Republic, Denmark,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea, Luxembourg, Mexico,
Netherlands, New Zealand, Norway, Poland, Portugal, Republic of China, Slovak Republic, Spain, Sweden,
Switzerland, Turkey, United Kingdom, and United States from 1975 to 2011.Recently, health care economists
have devoted a great deal of attention to analyzing the time series pattern of HCE and GDP. Most of the
literature on the factors of health care Expenditure growth focuses on the effect of income, usually proxied by
per capita Gross Domestic Product (GDP). The aim of this paper is to find out if the long-run relationship
between the increase in health care expenditure and economic growth is stable, and probe into their short-run
causal relationship and its influence. In addition, the paper aims to know whether the relationship between the
two is still positive. These questions have never been discussed in developing countries.

1. LITERATURE REVIEW

The relationship between real per capita health care expenditure (HCE) and real per capita income
(GDP) has been profusely analysed since the publication of the seminal papers in Kleiman (1974) and
Newhouse (1977).These two authors have argued that there is a strong positive correlation between the HCE
and GDP of the developed economies. Also, they indicate that the GDP explains a high percentage of the
variation of the HCE.In the majority of relevant studies, real per capita healthcare expenditure (HCE) is
hypothesized to be a function of real per capita income (GDP) (Hansen and King, 1996; Newhouse, 1987;
Parkin et al., 1987; Milne and Molana, 1991; Gerdtham and Jonsson, 1991; Hitiris and Posnett, 1992).Over the
last few years, the debate on this link has moved on whether the income elasticity of health care expenditure is
greater or less than 1 (Bac and Le Pen, 2002). An income elasticity less than 1 classified health care expenditure
and income inelastic, therefore, as a “necessary” good. On the other hand, if the elasticity is higher than 1,
health will be classified as a “luxury” good. In summary, the empirical literature on the determinants of health
care expenditure shows that aggregate income is one of the most important factors in explaining health care
expenditure growth.Fuchs (1996) indicated that 85% of the scholars in the field of health economics agreed
that income is the most important variable of health care expenditure. However, these researchescannot explain
the increase in health care expenditure in all countries. Numerous empirical literatures have probed into the
international factors affecting health care expenditure; however, they tend to focus on the relationship of health
care expenditure with national income.  Kleiman (1974) and Newhouse (1977) studied the factors affecting
health care expenditure in different countries through a cross-sectional analysis of international data. Also,
Newhouse (1977) examined 13 OECD countries and found that income is the most critical factor in the
difference in health care expenditure among countries. Parkin et al. (1987) and Gerdthamand Jénsson (1991)
aligned medical price and national income with an implicit price deflator and exchange rate. Parkin et al. (1987)
studied crosssectional data of 23 OECD countries in 1980 and found that the purchasing power index of medical
care could reduce the income elasticity of medical care. Murthy and Ukpolo (1994) conducted an empirical
study using time series to ascertain if the data is stationary through unit root and cointegration tests. After
conducting the Dickey—Fuller (DF) and Augmented Dickey—Fuller (ADF) tests,
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the results indicated that data is found to be in a non-stationary series. Thus, they probed the factors
affecting average individual health care expenditure in the United States using a cointegration test, and the
results of regression analysis indicated that the income elasticity of health care expenditure is significantly
different from the analytical result obtained from cross sectional data. In addition, Culyer (1990) studied
individual OECD countries using pooled data and found a significantly positive correlation between health care
expenditure and GDP. However, time-series analysis is related to the stationary series of the variables and
spurious regression. Thus, with regard to the empirical approaches of Culyer (1990), Hansen and King (1996)
indicate, in their studies, that there is no long-run relationship between health care expenditureand GDP. .
Moreover, Gerdtham and Lothgren (2000) studied 20 OECD countries from 1960 to 1997 using Country-by-
Country and panel data analysis in order to ascertain the factors affecting health care expenditure. The empirical
result of their study suggested that health care expenditure and GDP are non-stationary time series and there is a
cointegration between them. In addition, from the theoretical perspective, Hall and Jones (2007) propose a
precise analysis on the reason for the increase in the percentage of health care expenditure in GDP. Researchers
suggest that health care expenditure is the rational reaction of an economic system to a continuous growth in
income. The conclusion is theoretically based on the hypothesis that the reduction rate of marginal utility in
consumption is more significant than that of the returns of medical productivity.This paper analyzes the time
series properties of per-capita real health care expenditures. For example, Hansen and King (1996) and
Blomquvist and Carter (1997) find that HE and GDP are non-stationary. Recently, researchers have begun to
favor panel-based unit root tests due to the increase in power that panel tests offer.

I, METHODOLOGY AND RESULTS

we construct the long-run relationship between real per capita GDP and real per capita health care
expenditure in the following manner:
Yit = Ai + BiXit + uit
Yit indicates the per capita GDP of country i at timet.
Xit indicates the per capita health care expenditure of country i at time t.
Ai is the autonomous expenditure,
Bi is the induced expenditure or the income elasticity of health care expenditure

To infer the causal relationship between per capita HCE and per capita GDP, the Toda and Yamamoto (1995)
test for long-run causality was applied. This procedure avoids the problems of testing for Granger causality with
respect to the power and size properties of unit root and co-integration tests (Zapata and Rambaldi, 1997). The
Toda and Yamamoto (1995) test involves estimation of a vector autoregressive (VAR) model in levels, a
method that minimizes the risks associated with incorrect identification of the order of integration of the
respective time series and co-integration among the variables. Annual per capita HCE data are available for the
period 1975-2011 1 from the 2011 edition of the OECD Health Database. Real per capita GDP data were taken
from the World Development Indicators 2011.( Tables 1)

Tablel : Tests for integration

Per capita HCE Per capita GDP
Australia 1(0) 1(1)
Austria 1(0) 1(1)
Belgium 1(0) 1(1)
Canada 1(2) 1(1)
Czech Republic 1(0) 1(0)
Denmark 1(1) 1()
Finland 1(0) 1()
France 1(0) 1(2)
Germany 1(1) 1()
Hungary 1(0) 1(1)
Iceland 1(0) 1(1)
Ireland 1(0) 1(1)
Italy 1(0) (1)
Japan 1(0) 1(1)
Korea 1(1) 1(2)
Luxembourg 1(2) 1(1)
Mexico 1(1) 1(1)
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Netherlands 1(1) 1(1)
New Zealand 1(0) 1(1)
Norway 1(0) 1(1)
Poland 1(1) 1(1)
Portugal 1(0) 1(2)
Republic of China 1(0) 1(2)
Slovak Republic 1(0) 1(1)
Spain 1(1) 1(1)
Sweden 1(2) 1(0)
Switzerland 1(1) 1(0)
Turkey 1(1) 1(0)
United Kingdom 1(0) 1(1)
United States 1(0) 1(1)

Notes: Significantly different from zero at the 0.5 significance level. The optimal lag used for conducting the
ADF test statistic was selected based on an optimal Schwarz Bayesian information criterion using a range of
lags.

Testing for Granger causality with respect to the power and size properties of unit root and co-
integration tests (Zapata and Rambaldi, 1997). The Toda and Yamamoto (1995) test involves estimation of a
vector autoregressive (VAR) model in levels, a method that minimizes the risks associated with incorrect
identification of the order of integration of the respective time series and co-integration among the variables.
Specifically, the Toda Yamamoto long-run causality test artificially augments the correct order of the VAR, Kk,
by the maximum order of integration, dmax, and ensures that the usual test statistics for Granger causality have
the standard asymptotic distribution (Wolde-Rufael, 2005).There has been much interest in investigating
causality between HCE and GDP. Although HCE is ordinarily hypothesized to be a function of real per capita
GDP, there are some reasons which this could be a bilateral relationship, as it can be reasoned that population
health is an input to the macroeconomic production function. A modified version of the Granger (1969)
causality test proposed by Toda and Yamamoto (1995) was used to test causality between per capita GDP and
total per capita HCE in 30 OECD countries over the period 1975-2011. The findings indicate that bidirectional
Granger causality is predominant. The study highlights the risk of misinterpreting the relationship between per
capita GDP and per capita HCE and the value of considering bilateral causality as a possibility. (Table 2)

Table 2 : Granger non-causality test

Significance of the MWALD statistic and Sum of
lagged coefficients
Null hypothesis Order of 2 ?3)
VAR (k) p-value Sum p-value Sum p-value

Sum Direction of causality

Australia #1 1 0.00a***  0.53 0.00*** 0.62 0.54
0.15 GDP — HCE

Austria #2 1 0.57a 0.03 0.45 0.02 0.10
0.12 GDP — HCE

Belgium #1 2 0.21a 0.54 0.12 0.24 012
0.34 No

Canada #2 1 0.88a 0.25 0.16 0.12 0.14
0.24 GDP — HCE

Czech #1 2 0.57a 0.89 0.12 -0.1 043

Republic 0.34 GDP — HCE

Denmark #2 2 0.17a -0.03 0.00a* 0.24
0.00a* 0.01 Bilateral

Finland #1 1 0.00*** 0.00 0.12 0.12
0.34  0.09 GDP — HCE

France #2 2 0.70 -0.01 0.45 -0.16 0.12
0.04 Bilateral
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Germany #1 2 0.59% 0.24 0.00a* 0.14
0.00a* 0.16 GDP — HCE

Hungary #2 1 0.55a 0.53 0.22 0.17
0.57a 0.08 GDP — HCE

Iceland #1 1 0.57a 0.54 0.17 0.24
0.12 0.24 GDP — HCE

Ireland #2 2 0.00a*** 0.00 0.00a* -0.07
0.16 0.03 GDP — HCE

Italy #1 1 0.64 0.53 0.57a 0.34
0.58a 0.17 GDP — HCE

Japan #2 2 0.56a -0.07 0.12 0.01
0.00**  0.01 GDP — HCE

Korea #1 2 0.00a*** 0.00 0.45 0.34
0.23 0.24 GDP — HCE

Luxembourg | #2 2 0.99a -0.02 0.00a* -0.34
0.00**  0.12 GDP — HCE

Mexico #1 2 0.45a 0.03 0.57a -0.53
0.11 0.03 GDP — HCE

Netherlands #2 1 0.89a 0.53 0.00a* 0.00
0.00a* 0.01 GDP — HCE

New Zealand | #1 1 0.00a***  0.59 0.29 0.16
0.00**  0.04 Bilateral

Norway #2 2 0.89a -0.53 0.12 0.00
0.12 0.54 GDP — HCE

Poland #1 1 0.79a 0.00 0.00a* -0.00
0.54 0.07 GDP — HCE

Portugal #2 1 0.00a***  -0.00 0.45 —-0.16
0.00*** 0.94 GDP — HCE

Republic of #1 2 0.34 -0.03 0.00*** 0.02

China 0.00a* -0.07 Bilateral

Slovak #2 2 0.60 -0.01 0.00a* 0.00

Republic 0.24 0.12 GDP — HCE

Spain #1 1 0.00a***  0.64 0.00*** -0.19
0.12 0.63 GDP — HCE

Sweden #2 1 0.04** 0.56 0.12 0.23
0.57a -0.04 GDP — HCE

Switzerland #1 2 0.06** 0.00 0.25 0.22
0.00a* 0.01 Bilateral

Turkey #2 1 0.09** -0.43 0.34 0.12
0.55a 0.98 Bilateral

United #1 1 0.00a*** 0.32 0.57a 0.14

Kingdom 0.58a 0.87  Bilateral

United States | #2 2 0.00a***  0.65 0.00*** 0.00
0.12 0.03 Bilateral

Notes: Significance of the modified Wald chi-square statistics to test whether the k lags are equal to zero (see
Kuzozumi and Yamamoto, 2000; Wolde-Rufael, 2005). Numbers

in parentheses denote VAR length (k + dmax). The VAR order (k) was selected using the Schwarz Bayesian
information criterion.

HO #1: GDP does not Granger-cause healthcare expenditure.

HO #2: Healthcare expenditure does not Granger-cause GDP.

Sum: sum of lagged coefficients.

* Significant at the 10% level.

** Significant at the 5% level.

*** Significant at the 1% level.

a Denotes the selected optimum lag length of the VAR (k + dmax).
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