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Abstract

In the present paper, we examine the impact of health expenditures on Tunisian GDP falling on the period
1961-2010 and using the Autoregressive Distributed Lag approach by Pesaran and al. (2001). Our results
show That there is a stable long -run relationship between, GDP, health expenditure, labor and capital. On
the other hand, the results of the causality test show that there is a bidirectional causal flow from health
expenditures to income, both, in the short and in the long run.
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Introduction

In fact, the differences in growth observed in the long term between countries are the result of differences
of choice not only of the agents but also of the government through its decisions on economic policy. Based
on these assumptions on the behavior of both public and private agents, we assume that the health of a
population is a growth factor. The main factors of endogenous growth developed in the literature (Arthur,
1993) are the research and development, the human capital and the public spending. But it appears that
health remains the only sector with education able to integrate these different explanatory factors which
reinforces the idea of the heavy weight of health in the growth process. Indeed, whatever the health system
envisaged, public expenditures in the health sector are still among the most important.

The role of the state in economic life and economic growth was long marginalized in neoclassical thought
that considers public spending as a cost impeding the smooth running of the economy. In fact, the final
impact of these expenses was perceived as evil on the price system, private investment and thus, on the
production and growth. Yet even if it is permissible to consider that some of these public expenditure is
extravagant or unproductive, it is nevertheless a number of functions that directly or indirectly contribute to
the productivity of the private sector relies on the government. Thus, among the major functions of the
State we emphasize on the sovereign functions (security, justice, education) that are older and generally
accepted by all, the welfare state that supports social risks (unemployment, illness, retirement...), the
market regulation to ensure efficiency and anti -cyclical Keynesian policies designed to support demand
and production of goods and services by public utilities and nationalized enterprises. In addition, some
functions such as the provision of certain infrastructure, training and maintenance of human capital
(education, health) or security of property rights (security, justice) can only be fulfilled by the State or at
least under its control. Therefore, the role of the state seems essential for the proper functioning of society
and thus the economy and the growth.

The relationship between public spending and growth is a field of research largely addressed long ago.
Indeed, Keynes in 1936 states that a broad socialization of investment will prove the only means of
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ensuring approximately full employment. Similarly, public economics emphasizes the importance of public
spending in terms of growth. New theories of endogenous growth have well said that role. Thus, some
endogenous growth models show that investment, including in human capital has positive effects on the
production possibilities that firms do not take into consideration, and it is essential for the State to take
measures providing better inter-temporal allocation of resources and, supporting higher investment in
public areas such as education and health.

To this end, a central question can be derived and which is in fact the underlying problem of our research:
To what extent an increase in health spending does contribute to long-term economic growth?

The answer to this question is complex and is strongly dependent on the health of the population. Last forty
years, health is seen as an important factor for growth and well-being. It represents both a consumer and
capital. As capital, it allows everyone to generate income on the labor market. As a consumer good, it
allows individuals to increase their well -being and gives them the freedom to pursue their interests. From
an economic perspective, health is a factor of human capital and therefore an engine of economic
development.

Based on empirical studies that we have, if the link is clear and clearly positive in developing countries, it
is either weak or marginally positive in industrialized countries. This is because when the level of health is
high, additional improvements in health no longer contribute in a minor way to economic growth
(decreasing marginal productivity) Improvements in health benefit primarily to persons who have reached
retirement age. From an economic point of view, these healthy people contribute to increasing
consumption, but the high ratio of elderly dependency burden on the productivity of the population as a
whole.

Review of the Literature

One of the first endogenous growth models incorporating health is that proposed by Piatecki and Ulmann
(1995) which includes the original model of Lucas (1988) by replacing human capital through health and
modifying the utility function. This choice of simplification on the number of retained factors is guided by
the exploratory nature of this model. Estimates conducted for OECD countries between 1970 and 1993
show that the state of health seems to be involved in the process of economic growth and through
employment devoted to the health sector. In France, for example, the results indicate that the aggregate
production function for France has an elasticity of health with respect to the production of the order of 0.10.
Finally, on the balanced growth path, the estimates show that the accumulation of health process is about
two times faster than the accumulation process of production, in the past thirty years. This result is found in
almost all other OECD countries studied, with the exception of Turkey.

Another model, likewise inspired by Lucas (1988) and proposed by Van Zon and Muysken . (1997). These
authors introduce their work from two different approaches of the relationship between growth and health.
First, they establish a link between these two variables based on the work of Baumol (1967), which
explains the evolution of health expenditure and the impact on growth. Then, integrating the model of
Grossman (1972) to the first model, the authors demonstrate that health plays an important role in growth.
On the one hand, the health sector may be in competition with the education in the context of scarce
resources and thus, have an influence on the process of economic growth (especially in the context of an
endogenous approach). On the other hand, good health is a prerequisite for any growth through its impact
on labor productivity.

Accordingly, it is possible to consider the existence of processes that may otherwise possibly compensate.
On the one hand, development of health services can promote growth as it improves health. While at the
same time, a contraction of this sector can release resources to support growth e.g. profit sectors producing
knowledge. The resolution of the model shows that health is produced under conditions of diminishing
returns when knowledge is subject to conditions of increasing returns. If health is not included directly in
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the utility function, the health sector has an optimal size that is compatible with optimal growth. In this
case, the health is a pure supplement of the growth from the side of supply. Therefore, any reallocation of
labor from the health sector to sector generating knowledge should slow growth. If health is included in the
utility function, an increase in demand for care due to an increase in preference for the health and aging of
the population will have a negative effect on growth: Health and growth are then substitutes. This result
provides an illustration of the " Baumol's disease" for the health sector : It may happen that an increasing
share of national income is spent on health services, with a negative effect on the growth rate of the
economy .

Furthermore, the authors show that, when the growth rate in the steady equilibrium grown linearly average
level of health of the population, the productivity of the health sector is also important as a determinant of
increase in the productivity of the education sector . This justifies any action to increase the efficiency of
this sector. The findings of Van Zon and Muysken 1997) justify the control of health spending as economic
constraint but also as an imperative for the health of populations in developed countries. The growth model
developed by Ulmann (1998) integrates the relationships between health, human capital accumulation and
economic growth by incorporating into the endogenous growth model proposed by Lucas (1988), the model
of demand for health initiated by Grossman (1972).

Indeed, unlike the first model of endogenous growth of Piatecki and Ulmann (1995) , this second model
takes into account the accumulation of human capital, not only of health. Furthermore, insurance-
dimension is integrated. This approach seems more consistent when it appears more realistic to jointly
study the accumulation of human capital and the health; and take into account the influence of the health
insurance system. In this model, the selection of inter-temporal allocation of individuals implies a trade not
only on consumption and investment in human capital, but also on the allocation of resources for care and
health services. In addition, while the model of Grossman makes the assumption of a single seamless health
service, he drew a distinction between activities that improve health and care. The resolution of dynamic
optimization model, at the steady state, shows that population with a lower subjective discount rate enjoyed
better health and a more rapid economic growth, below a certain threshold high health status. Behavioral
changes that reduce the rate of depreciation of health capital have similar effects. In addition, health
insurance leads to better health if the inter-temporal elasticity of substitution is low. By analogy, if the
elasticity is strong, it has indeterminate or otherwise effects, on health.

In addition, health insurance has a positive effect on growth if health has not reached a high threshold, but
the effect on growth is indeterminate or otherwise if this threshold is reached or exceeded. Ultimately, these
results appear to be relatively consistent with the observed facts for developed countries and particularly
countries characterized by a predominantly public health insurance system. Thus, the importance of health
in the growth process through its various channels described above is undeniable. But, the point seems to us
the most interesting is the development of the threshold effects of health.

Finally, Morand (2004) studies an endogenous standard growth model, with physical and human capital,
where he joined a health factor, allowing it to establish the existence of different stages of health in the
course of a process of "epidemiological transition" associated with different growth regimes. The reciprocal
relationship between health and growth are identified: Growth associated with an increase in the level of
income, consumption and investments in health, affects health during the epidemiological transition.
Conversely, investment in health negatively influences growth when it replaces consumer spending and
physical and human capital but generates positive effects on the accumulation process of production
through the extension of the life and its effects on savings. By hypothesis, the model does not retain the
effects of health on labor productivity making significantly limits to the positive effects.

In the model, the neoclassical growth regime corresponds to the period where growth is driven mainly by

the accumulation of physical capital. When a certain threshold is reached capital stock and from which
agents can start investing in human capital, a "modern" growth regime (endogenous) will be established in
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which physical capital and human capital contribute to the growth. The epidemiological transition can take
place during the two regimes, but when it occurs during the neo-classical regime, it can accelerate the
transition to modern regime (fast model) as in the case of Japan after the war.

The change of the regime is longer in the case of European countries because the epidemiological transition
occurs during the growth regime change. Finally, it is possible that the economy does not reach the
epidemiological transition endogenously but by external factors such as technological innovation in health,
as in the case of "delayed transition" regime corresponding to the developing countries. Finally, because of
the large econometric problems, the quantitative results remain fragile and heterogeneous (which are due to
endogeneity and multicollinearity problems) and the majority of these studies show some convergence in
the recognition of significant effects of health on growth in developing countries.

Model Specification and Empirical Results

The study of the relationship between economic growth and health expenditure covers annual data from
1961 to 2010. At this level, we have the following macroeconomic variables: GDP, gross domestic product;
L, labor measured as an index of the total number of all types of labor. Labor include administrative staff;
K, the capital stock at the beginning of each period; and DS, health expenditure. Besides the above-defined
variables, a trend (t) is used to represent the exogenous rate of technical change.

Table 1: Descriptive analysis of variables

Variables Unit Minimum Maximum Mean Staf‘d‘?‘rd
deviation

GDP MTD 2394,72 5204,21 1227,98 6,93

K MTD 26294,06 75598,62 3428,77 913,85

L MTD 10855,12 35534,19 2049,20 247,25

DS MTD 6984,04 21132,84 664,32 255,84

As a first step, we present in Table 1 descriptive statistics of basic variables of our empirical study. We
record an average annual growth of 9.42 % of health spending. This will result in a positive effect on
economic growth and vice versa.

Based on theoretical developments, we have chosen as the specification of the production function Cobb-
Douglas type increased by health spending. It has the following form:
GDFt) — AKtﬂl L[ﬂz Dstﬁ3eﬁ4t+ut 1)

The error term satisfies the Gauss- Markov assumptions. The linearization of this model leads to the
following form:

LogGDR = 4, + B, LogK, + S, Log L, + B, Log DS, + f,t + u, (2)

A is an indicator of technological progress. For the rest of the empirical analysis we set
y=LogGDP ,k=LogK , I=LogL and ds=LogDS . Thus, the above equation has the
following general form:

Yo =Bo+ Bk + Bl + By ds + Bt +u, @)
The objective of the study of cointegration relationships is to explain the relationship between the various
variables. For this purpose, to test the cointegration of variables in the model, we can proceed with the
method of "two stages" of Engel and Granger (1987 ) and/or the method proposed by Johansen ( 1988).
The tests of stationarity of the transformed variables of the production model show that these variables
have different order of integration [I (1) and I (2)] which does not allow to use these techniques for long-
term estimating.
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Using the Johansen- Juselius cointegration technique, the explanatory power might not be good enough
because of the assumption that all variables are | (1). The use of the technique of Johansen - Juselius, in
order to drive the cointegration test requires all variables to be included in the same order. However, many
previous studies have found strong evidence that all the variables in the system have the same order of
integration, which is not the case in this study. So, to solve this problem on the order of integration, we use
ARDL approach of cointegration. This approach is a relatively recent econometric technique developed by
Pesaran and al. (2001) to estimate the long-run relationship between the variables. This approach tests the
cointegration relationship without requiring the same order of integration of all variables.

The ARDL model is probably the model most widely used to estimate relationships in the context of time
series. In this work, we wonder if the model variables are cointegrated using the new procedure "Bounds
tests” to analyze the level of relationship with the ARDL structure. The added value of this procedure used
in this paper allows the cointegration test, when it is not known with certainty whether the regressors are
purely 1 (0), purely I (1) or mutually cointegrated. The general form of ARDL model is:

p q q q
Ay =g+ ) AN+ B Ak + D 7 Al + ) ADS 46y + Ok + Ol + 5,05 +a t+g (4)
i=1 j=0 =0 =0
Before testing the model, we present a brief discussion of the ARDL approach of cointegration. As
mentioned in Pesaran and Pesaran (1997), there are two steps to take:. First , we test the existence of a
long-term relationship between the variables in the system. In particular, the null hypothesis of having no
integration with the presence of a long-term relationship between the variables of the system
(Hy:0,=0,=0,=0,=0) is tested against the alternative hypothesis (H,:0; #0 Vi=1,...,4).
Procedure of "Bounds testing" is based on the statistical "F" Fisher. This statistical procedure was used for
this non - standard the distribution because variables in the system are 1 (0) or I (1). Thus, two sets of
critical values are calculated by Pesaran and al (2001) for a given level of service. A set assumes that all
variables are | (0) and the other set assumes they are all I (1). If the calculated F-statistic exceeds the upper
bound critical value, the Hy is rejected. If the calculated F-statistic falls between the two landmarks, the test
is inconclusive. Finally, if the computed F-statistic is below the lower bound of critical values, it implies no
cointegration.

Second, once the long-term relationship is established, estimates of long-term and error correction model
(ECM) of the ARDL model can be obtained from equation (4). The estimation of ARDL model supposes
firstly to determine the number of delays to be introduced. The Akaike information criterion (AIC) and
Schwarz criterion (SBC) are often used. In general, the SBC criterion is preferred to AIC, which tends to
retain too many delays. During the second stage of the ARDL cointegration method, it is also possible to
perform a stability test parameters for properly selected ARDL representation of the model error correction.
However, it is possible to overcome the shortcomings of previous methods (Johansen and Hansen, 1993)
using the procedure of Brown and al. (1975) if we follow Pesaran and Pesaran (1997). Technical stability
test of Brown and al, known as "cumulative sum" test (CUSUM) and "Cumulative Sum of Squares" test
(CUSUMSQ) , is based on the residuals of the recursive regression. A general representation of the model
error correction (ECM) of equation (4) is formulated as follows:

p q q q
AY, = a, +Zﬂ,,Ayt_i +Z,Hj Ak, +Z7J Al +Z§j Ads,_; +SEC, +at+g, (5)
i-1 =0 =0 -0

Where O the speed of adjustment parameter and EC is are the residuals obtained from the estimated
cointegration equation (4).

In the first step of the procedure ARDL, the order of delays of the first difference of the variables of
equation (4) is usually obtained from an unstressed autoregressive vector (VAR) using the information of
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criterion of Akaike (AIC) and Schwarz criterion (SBC). Since we use annual observations, we
experimented until "3" delays on the first difference of each variable and we calculated the F statistic for
the joint significance levels delays of variables in equation (4). The conditional long-term model for y; can

be obtained from the solution of the reduced forms of equation (4), when Y, ; = kH = IH = dSH =0
and which takes the following form:
Y, =6,+0,k +6,l, +6,ds, + S, t+v, (6)

where 6y =—a, /8, 6,=-6,/6,, 0,=—5,/6,, 6;,=—5,/6, and v are random errors. These

long-term coefficients are estimated by the ARDL approach of cointegration of Pesaran and Shin (1999).
This involves the estimates of the conditional ECM of equation (5) by OLS and then the use of different
criteria to determine the optimal structure for the ARDL specification of the short-term dynamics. After
confirming the existence of a cointegration relationship in the long term, the next step is to examine the
Granger causality in the short and long term between GDP, health expenditure, capital and the number of
workers.

Indeed, the traditional definition of Granger causality is based on the idea that the future cannot cause the
past, but the past can cause the future. According to the definition of Granger causality, time series causes
another time series and it can be better planned (in the sense of mean square error) when we use past

values. In other words, if past values of Xtcontribute significantly to the prediction of Yt, Xt is said

Granger cause. The causality of Yt by Xt can also be defined in the same way. The conventional Granger

causality test involves testing the null hypothesis that no cause exists between two variables by simply
running the following two regressions:

p p p p
Y. =5 +Z:81th—i +Za1ixt—i +& and X, =, +Za1ixt—i +Z/81th—i +U; )
=) i-1 = =)

Where &, and U, are the white noise error terms and p is the number of lagged variables process. The null

hypothesis that X, does not cause Y, is rejected if «z;; are jointly significant (Granger, 1969). However,

according to Odhiambo (2004), conventional causality tests suffer from two methodological flaws. First,
these standard tests do not examine the properties of time series of based variables. If the variables are
cointegrated, these tests, which include variables will be goodly specified unless the term of delayed error
correction is included (Granger, 1988). Second, we test the stationarity of the series by differentiation of
variables and therefore by eliminating the long-term information carried in the original form of variables.
As opposed to the conventional method of Granger causality, the causality test with error correction allows
the inclusion of the term of delayed error correction derived from the cointegration equation. By including
the term of delayed error correction, the information lost through long-term differentiation is reintroduced
in a statistically acceptable manner. The Granger causality model used in this study is based on equation

).

The existence of a long-term relationship between the variables suggests that there must be Granger
causality in at least one direction. It does not indicate the direction of temporal causality between variables.
The direction of causality in this case can be determined by the F-statistic and the term of delayed error
correction. Although the t-statistic of the coefficient of delayed error correction represents the causal
relationship in the long term, the F- statistics of the explanatory variables represent the causal effect in
short-term (see Odhiambo, 2008 and 2009; Narayan and Smyth, 2006). It is necessary to note that when the
null hypothesis of no cointegration is rejected, the equation will be estimated with error correction term
(see also Morley, 2006).

Hereinafter, we use a methodology to estimate the effect of health spending on economic growth through
the analysis of technical progress in the overall economy. Since in this research we are not concerned about
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the effect of supply and demand shocks, we could use all the available statistics that meet the needs of the
estimated over the entire period.

Table 2: Unit root test in level and first difference

Order

. . In order In first difference
of integration
. ADF PP ADF PP
Variables  ADF PP o T Rjust LB Sat. k Adjust LB
y 1 1 -1.28 0;C -1.5 3; -8.44* 0;C -8.31° 3;
K 2 2 -2.27 2 -1.63 1;_ 5.66° 3;_ -1.59 3;_
| 2 2 2.40 1;_ 2.66 3;C 024 0;,_ -214 3;C
ds 2 1 -232 3;,C -1.63 5;C -219 ;T  -7.68° 5T

To begin the empirical study, we must consider the stationary relative to each variable. The models used
are based on the assumption of stationarity of all variables in the regression. To identify the order of
integration of our variables, we use the tests of Dickey and Fuller (1979) and Phillips and Perron (1988).
These tests claim to know the model structuring chronic when in reality they do not know. Using annual
observations (50 observations), we can experience up to k max = 3 delays on the first difference of each
variable.

As shown in Table 2, most of the variables are not stationary in levels. Output (GDP) and health
expenditure (DS) are integrated of order 1, while the capital (K) and labor are integrated of order 2. The
absence of stationarity is both deterministic and stochastic for all variables and especially for capital.

We will try in the following to determine the existence of a long-term relationship through the choice of the
model that maximizes the value of the Fischer of ARDL approach. In fact, the statistical F calculated for
each order of delays are shown in Table (3). This table indicates that, for an order equal to 2, the F statistic
is significant at least 90 % for a model with trend with reference to Pesaran and al. (2001, p.301). Thus, this
result indicates that the null hypothesis of no long-term relationship can be strongly rejected. Therefore, it
is obvious that there is a long-term relationship between the variables of the production model, and we can
then continue to the next step of the analysis. We select a maximum number of delays equal to p = 2.

Table 3: F statistics for testing the existence of a long-term relationship

Order of delays Trend F-Statistic p-values
1 Sans 1.118 0.363
Avec 2.622 0.051
5 Sans 0.909* 0.471
Avec 4.557 0.005
3 Sans 2.000 0.124
Avec 4.455 0.009

Given that there is a long-term relationship in the next step, we use the ARDL cointegration method to
estimate the parameters of equation (4) with a maximum delay of about 2. To find the optimal order levels
of variable in the long-term, we choose both the two criteria (AIC) and (SBC) and the maximum value of
Fischer. Indeed, the lowest two criteria values are -7.470 and -6.958 for ARDL model (1,2,0,1) with trend.
In addition, the maximum relative value of Fischer passes 8146 with a p-value= 0.000.

In Table (4) we present, in addition to the results of these two criteria, the estimated short-term model
ARDL (1,2,0,1). Similarly, and in order to achieve the stability test on the preferred representation of the
model of the error correction of the ARDL method, ECM_ARDL representation (1,2,0,1) represented by
equation (5) is also estimated in the table (4). The results show that in the short term at least one variable
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delay system is statistically significant at the threshold of 1%, 5 % and 10 %. The adjusted coefficient of
determination (R2 = 0.65) shows an average adjustment and the model is well specified.

The results of the model ECM_ARDL ( 1,2,0,1) indicate that the term with error correction or the restoring
force ECt -1 is negative and significantly different from zero at a statistical level of 5%. Therefore, there is
a mechanism with error correction: In the long-term, imbalances between production, capital, labor and
health spending are offset so that the series have a similar evolution. In fact, it is the evidence of
cointegration relationship between the variables in the model. In particular, the estimated value of ECt -1 is
-0.65, implying that the rate of adjustment of the long-run equilibrium in response to the imbalance caused
by short-term shocks in the previous period is 0.65. One can observe the stationarity of the residue of the
estimation of the model ECM_ARDL and its filter in the graph 1. In addition, we note that production
depends positively on capital and past work, but negatively on health expenditure. This result is somewhat
surprising in view of theories emphasizing the role of health in economic growth.

Table 4: Estimation of the production function: Results of short term

Order of delays 2
F-statistic 8.146™"
AIC (-7.470) ; SBC (-6.958)
ARDL model (1,2,0,1)
0.219 0.216
AYiy (0.148) (0.283)
Ak 5.142"" 6.1937"
t (0.003) (0.000)
AK -5.245™" -8.681""
t-1 (0.003) (0.000)
AK 3.505" 4.414™
t-2 (0.025) (0.022)
Al 1.770"" 0.004
t (0.001) (0.986)
-0.057 -0.044
Ads, (0.099) (0.297)
-0.103 -0.078
Ads, , (0.008) (0.064)
-0.829
Yia (0.000) i
K -0.912™"
t-1 (0.018) -
| 0.252"
t-1 (0.012) -
-0.002
ds,., (0.939) -
Trend 0.049™ -0.001
(0.000) (0.154)
-0.649
EC., - (0.044)
Constant 12177 0.039
(0.003) (0.168)
R? 0.65 0.39

The stability of long-run coefficient is tested by the short-term dynamics. Once the ECM model given by
equation (5) was estimated, testing the cumulative sum of recursive residuals (CUSUM) and cumulative
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sum of the squares (CUSUMSQ) are applied to assess the stability of the parameters (Pesaran and Pesaran,
1997). Graph (1) represents the evolution of the residue of the recursive estimation of the ECM_ARDL
model within limits. This estimate is useful for determining the statistical CUSUM and CUSUMQ and their
limits.

Figure 1: Evolution of residue of ECM_ARDL model and its filter
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Figures 3 and 4 show graphically the results of CUSUM and CUSUMSAQ tests. The results indicate the
absence of any instability coefficients because developments of CUSUM and CUSUMSQ statistics fall
within the critical bands of the confidence interval of 5% of the stability of parameters.

Figure 2: Recursive Residuals and Standard Error Bands
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The long-term results of equation (6), described below, show that all the variables in the model are largely
significant and they have good signs as expected. This indicates that there is a positive relationship between
capital, labor and production, while there is a negative relationship with health expenditure in the case of
the Tunisian economy in the long term:

Yy, =14.69+1.100k, +0.305l, —0.002ds, + 0.049t

(0.008)  (0.061) (0.000) (0.019) (0.000)
In reference to these long-term results, the sum of the elasticities of capital and labor shows that returns to

scale are not constant in the long term. In addition, and due to the aging effect of the Tunisian population,
we observe that the health burden are spirited dampen growth.
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Figure 3: Representation of Cumulative Sum of Recursive Residuals
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Figure 4: Representation of Cumulative Sum of Squares of Recursive Residuals
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Indeed, the development of human resources required to drop when it comes to investment in individual

which is targeted for education and health as a nonprofit investment whose objective is the collective
interest.

In the social hierarchy, the difference in wages which is the only element of its social aggregations, is
explained by the difference in human capital and persists in the field of production. This means that the
difference in sex or social origin was not of great importance in the determination of wages in comparison
with the difference in productivity due to the difference in the production of knowledge. What threatens
social stability next to rising unemployment, an aging population, a social imbalance which reflects a
problem that should be highlighted by Tunisia in the medium term: variation of the population with
children aged between 0 and 20 years and the number of students. Our next step is to test the causality
between variables in the study. Causality in this case is reviewed by the importance of the coefficient of
term with delayed error correction and the joint significance of lagged differences of the explanatory
variables using the Wald test.
Table 4: Test of causality of Granger

Dependent variables ALGDP ALK ALL ALDS  ARDL F° Type EC(-1)
woor - TR LS OME u ar o)
T O A R .
an e Gun oo (ion 18307 AT oI
A o @i o (zed oW ST ooy

According to the results shown in Table 5, there are: - A bidirectional causality between GDP and health
expenditure ; - A significant bidirectional causality between the two factors of production and economic
growth ; - Low causality of health expenditure on labor ; - No influence of production factors on health
spending .
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Table 5: Long-term relationship

Dependent variable Constant LGDP LK LL LDS Trend
LGDP 14.687" ] 1.101° 03047 -0.0027  0.0497
(0.001) (0.061)  (0.000) (0.019) (0.000)
LK -1.055 -1.1327 ) 03747 -0036  -0.001
(0.661) (0.002) (0.000) (0.008) (0.372)
LL 12267 04777 0.803" ) -0.019°  -0.008""
(0.001) (0.000)  (0.011) (0.051) (0.000)
LDS 7.011 0.150™ 0.047 0.419™ ) )
(0.402) (0.040)  (0.969)  (0.047)

Starting with the short-term effects on health spending, economic growth, labor force and capital stock are
significant at the 5 % in equation (4) (see Table 4, column 7). This reflects that the factors of production do
not cause health spending in the short term. However, in equation (7), health expenditures are statistically
significant at the level of 5%. This suggests that there is bidirectional causality from health spending
relative to GDP in the short term. Causality in the short term of total health expenditure relative to GDP is
however supported by the F test, the coefficient of the variable costs and the term of delayed error
correction which are statistically significant. Reverse causality of GDP on health, on the other hand, is also
supported by the coefficient of the GDP variable in the model that is statistically significant, and also the
significance of the term of delayed error correction and F statistic. As regards the long-term results, we find
that the coefficient of the term of delayed error correction is significant with the correct sign in the equation
(5) at 5 %, which confirms the results of the tests of cointegration (see table 5). Thus, the long-run causality
of GDP and production factors on total health expenditure is borne by the coefficient of the term of delayed
error correction in equation (5), which indicates that there is causality in the long term from the factors of
production to total health expenditure.

Conclusion

The majority of previous studies on developed countries have empirically found that health care is as a
luxury good. Our work rejects this synthesis where the GDP variable exerts statistically significant and
positive effects on health in the short and long term. Our empirical results show that there is a bidirectional
causal flow of health expenditure to production, both in short and long term.

Investment in care is not a shock but a duty whose origins are the national power of production ie d. part of
GDP must be oriented and devoted systematically to the care expenditures, which are in the commercial
sense of unprofitable expenditure. So it is a dynamic obligation to present the population. So we can work
in different areas of the economy for better orientation of the care spending in a sense non-profit that is
parallel to the new requirements of endogenous growth goal. However, policies to encourage health
expenditures are required to establish a better health policy and effective productive environment to support
economic growth and development of Tunisia. In addition, the government should minimize the deviation
of the distribution of inequality of health care for people who are considering the spread of emerging and
chronic diseases, by ensuring the quality and performance of public health care. In addition, external
cooperation with the World Health Organization is also required through the exchange of expertise and
information on health care.
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