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1. INTRODUCTION 
 
A large number of studies have been conducted to 
examine the determinants of health expenditure, 
with GDP per capita appearing as the most 
important explanatory variable. Yet very few studies 
have examined the effect of environmental 
degradation, although it is intuitive to envisage that 
environmental considerations are bound to affect 
expenditure on healthcare for two reasons. The first 
reason is that environmental pollution has adverse 
effects on health, thus requiring more spending on 

healthcare. Gerdtham and Jonsson (1991) suggest 
that “the costs of environmental contamination are 
indisputable, and put greater pressure on 
government budgets, potentially requiring an 
increase in health care expenditure”. The second 
reason is that spending on environmental protection 
may reduce the need for more spending on 
healthcare as a clean environment is conducive to 
better health. 

The objective of this paper is to examine 
empirically the effect of environmental degradation, 
measured in terms of CO2 emissions, on health 
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The results of empirical work on the relation between health 
expenditure and environmental quality invariably show that 
environmental degradation has a positive effect on health 
expenditure, in the sense that more resources are allocated to 
healthcare to combat the effect of environmental degradation on 
health. In this paper, the relation between environmental 
degradation and health expenditure is examined by using data on 
16 European countries. The analysis is conducted by using 
simulation, mathematical derivation and empirical testing using 
ARDL, FMOLS and non-nested model selection tests. The results 
reveal that in all cases the relation between per capita health 
expenditure and CO2 emissions is significantly negative and that 
in some cases the addition of income per capita as an explanatory 
variable does not make much difference. Negative correlation 
between health expenditure and environmental degradation is 
explained in terms of the environmental Kuznets curve and 
expenditure on environmental protection. 
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expenditure using data on 16 European countries. 
While the relation between environmental 
degradation and health expenditure has been found 
to be positive (which is intuitively plausible), an 
examination of the data for European countries over 
a period going back to 1995 reveals a significant 
negative correlation between the two variables. 
Although this observation sounds counterintuitive, 
an explanation is presented in terms of the 
environmental Kuznets curve (EKC), which depicts 
rising then falling levels of degradation as income 
per capita rises. Whether the relation between health 
expenditure and degradation is positive or negative 
depends on whether the underlying country lies on 
the rising or falling sectors of the EKC.  

The research question that is addressed in this 
paper is the following: how can we explain the 
observed negative correlation between health 
expenditure and environmental degradation? This 
research question is addressed by using simulation, 
mathematical derivation, and empirical testing. In 
the following section the literature review is 
presented, covering the general literature on the 
determinants of health expenditure and the more 
specific literature on the relation between 
environmental degradation and health expenditure. 
This is followed by a specification of the relation 
between environmental degradation and health 
expenditure using simulation, mathematical 
derivation, and diagrammatic derivation. The 
empirical results are presented next, followed by 
some concluding remarks.  

 

2. LITERATURE REVIEW 
 
The determinants of health expenditure have been 
examined extensively (for example, Di Matteo & Di 
Matteo, 1998; McCoskey & Selden, 1998; Gerdtham & 
Lothgren, 2000; Murthy & Okunade, 2000; Freeman, 
2003; Jerrett et al., 2003; Di Matteo, 2005; Chou, 
2007; Narayan & Narayan, 2008; Wang, 2009; Baltagi 
& Moscone, 2010; Moscone & Tosetti, 2010; Pan & 
Liu, 2012; Yavuz et al., 2013; Yu et al., 2013; 
Di Matteo, 2014; Khan & Mahumud, 2015; An et al., 
2016). The important determinants of health 
expenditure as identified in the literature include 
income (as the primary factor), urbanisation, 
population ageing, number of practicing physicians, 
female labour force participation rate, the 
proportion of publicly funded healthcare, and 
foreign aid. Recent studies of the determinants of 
health expenditure that emphasise the role of 
income include Bose (2015), Da Silva et al. (2015), 
Khan et al. (2016), Sagarik (2016), Akca et al. (2017), 
Nghiem and Connelly (2017), Mahumud et al. (2017), 
Phi (2017), Di Matteo and Cantarero-Prieto (2018), 
Ashour (2018), and Moosa (2019). 

An important determinant of health 
expenditure that has not received the attention it 
deserves is environmental quality or degradation, 
although it has been found that the environment-
related health costs can add up to as much as $130 
billion per year for OECD countries, which is 
equivalent to 0.5% of their GDP (OECD, 2001). Yu et 
al. (2016) attempt to answer the question if pollution 
drives up public spending on healthcare by testing 
for cointegration between health expenditure and 
environmental indicators in a panel cointegration 
framework. They specify health expenditure as a 
function of per capita income, waste gas emissions, 

dust and smog emissions, and waste water 
emissions. On the basis of their results, they 
conclude that health expenditure is positively 
affected not only by the level of income but also by 
environmental quality, both in the long run and 
short run. The positive association between health 
expenditure and per capita income corroborates the 
findings of Hansen and King (1996), Spix and 
Wichmann (1996), Narayan and Narayan (2008), and 
those of Baltagi and Moscone (2010).  

Abdulla et al. (2016) examine the effect of 
environmental quality and socio-economic factors 
on health expenditure in Malaysia. The explanatory 
variables used in the model are GDP, fertility and 
mortality rates, and emissions of Carbon Dioxide 
(CO2), Nitrogen Dioxide (NO2) and Sulphur Dioxide 
(SO2). The ARDL approach is used to find out if the 
explanatory variables are related to health 
expenditure in the long run (that is, whether or not 
they form a cointegrating vector). In a study of the 
determinants of public health spending in Ghana, 
Boachie et al. (2014) find that CO2 emissions have a 
“positive but insignificant” impact on healthcare 
spending. Yet another study utilising the ARDL 
approach to cointegration is that of Yazdi et al. 
(2014) who find that health expenditure, income, 
sulphur oxide emissions and carbon monoxide 
emissions are cointegrated. Likewise, Kiymaz et al. 
(2006) find that pollution has a positive impact on 
public health spending in Turkey.  

Assadzadeh (2014) examines the role of 
environmental pollution in determining per capita 
health expenditure in eight oil exporting countries 
over the period 2000–2010. The results show that 
income and CO2 emissions exert a statistically 
significant positive effect on health expenditure. In a 
recent study, Yazdi and Khanalizadeh (2017) explore 
the role of environmental quality and economic 
growth in the determination of health expenditure in 
the Middle East and North Africa (MENA) region over 
the period 1995-2014. By using the ARDL approach 
they find that health expenditure, income, CO2 
emissions, and PM10 emissions form a cointegrated 
panel and that these explanatory variables have 
statistically significant positive effects on health 
expenditure.  

Jerrett et al. (2003) explore the relation between 
health expenditure and environmental variables in 
the Canadian province of Ontario by using a 
sequential two-stage regression model to control for 
variables that may influence the dependent variable 
and to take care of endogeneity. They apply the 
methodology to cross sectional data on the 49 
counties of Ontario and find, after controlling for 
other variables that may influence health 
expenditure, that both total toxic pollution output 
and per capita environmental expenditure have 
significant association with health expenditure. They 
find that counties with higher pollution output tend 
to have higher per capita health expenditure, while 
those that spend more on defending environmental 
quality allocate less funds to health on a per capita 
basis. Preker et al. (2016) attempt to estimate the 
portion of health expenditure that can be attributed 
to pollution and find that annual expenditure ranges 
from $630 billion (upper bound) to $240 billion 
(lower bound), or approximately 3-9% of the global 
spending on healthcare in 2013. 

In a more recent study, Moosa (2019) presents 
empirical evidence on the relation between CO2 
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emissions, as a proxy for environmental 
degradation, and health expenditure. The underlying 
hypothesis is that if the environmental Kuznets 
curve exists then the relation between health 
expenditure (per capita) and emissions (per capita) 
will take a similar shape. In other words, the 
functional relations between income and emissions 
and between health expenditure and emissions take 
the same sign. This proposition is verified 
mathematically, diagrammatically, by using 
simulation and by empirical results obtained by 
using the fully modified ordinary least square 
(FMOLS) and variable addition tests. 

In summary, empirical studies of the relation 
between health expenditure and environmental 
degradation have produced results invariably 
indicating that environmental degradation has a 
positive effect on health expenditure. This may or 
may not be the case, depending on the level of 
economic development (and hence the position on 
the environmental Kuznets curve). For the European 
countries examined in this paper, the stylised facts 
show that the relation between the two variables is 
consistently negative. The first step, therefore, is to 
examine the stylised facts in relation to what is 
predicted by a simulation exercise. 

 

3. SIMULATION AND STYLISED FACTS 
 
Consider the interrelationships among health 
expenditure per capita (h), income per capita (y) and 
environmental degradation (d). It is plausible to 
assume that health expenditure is a positive linear 
function of income per capita, given that highly 
supportive empirical evidence is available and 
because it makes sense to envisage that more is 
spent on healthcare as income rises. For the purpose 
of simulation it is assumed that income grows at the 
rate of 2% per period, such that:  
 

            (1) 
 
and that health expenditure is related linearly to 
income, such that: 
 

           (2) 
  

Both are shown to be growing over time in the top 
left-hand part of Figure 1 (see Appendix). Assume 
also the presence of EKC such that: 
 

                  
  (3) 

  
which is depicted in the top right part of Figure 1. If 
this is the case, it follows that: 
 

                         
  (4) 

  
for low values of h and y (bottom left-hand graph) 
and: 
 

                           
  (5) 

  
for high values of h and y (bottom right-hand graph). 
This means that health expenditure and 
environmental degradation are positively related 
when degradation rises with income and negatively 
correlated when degradation falls as income rises 

(that is, the upward-sloping and downward-sloping 
segments of the EKC, respectively). 

This result can be derived mathematically. 
Assume that health expenditure is a linear function 
of income such that:  

 
         (6) 

 
where α

1
 > 0. Assume for simplicity that the upward 

and downward segments of the EKC can be 
represented by the equation: 
 

         (7) 
 
Equation 7 represents the upward-sloping 

segment of EKC when β
1
 > 0 and the downward-

sloping segment when β
1
 < 0. By manipulating 

Equation 7 we obtain: 
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which gives: 
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Since α

1
 > 0, it follows from Equation 9 that h is 

a positive function of d when β
1
 > 0 and a negative 

function when β
1
 < 0.  

Let us see how the behaviour predicted by the 
simulation exercise compares with the actual 
behaviour of the three variables. For this purpose, 
annual time series data are used going back to 1995, 
as provided by the World Bank.1 The data series 
cover 16 European countries: Belgium, Finland, 
France, Germany, Greece, Hungary, Italy, 
Netherlands, Norway, Poland, Portugal, Romania, 
Slovenia, Spain, Sweden, and the UK. The variables 
are defined as follows: d is CO2 emissions (kg per 
PPP dollar of GDP), h is health expenditure per 
capita, (constant PPP dollar) and y is GDP per capita 
(constant PPP dollar).2  

In Figure 2 (see Appendix), we observe scatter 
diagrams of degradation as a function of income 
(the environmental Kuznets curve), health 
expenditure per capita as a function of income per 
capita, and health expenditure per capita as a 
function of degradation. The patterns of behaviour 
are strikingly similar for all countries, although the 
strength of correlation varies from one country to 
another. The left-hand graph shows that all of the 
countries fall on the negatively-sloping segment of 
the EKC, as the relation between d and y is negative. 
The middle graph shows that h is a positive function 
of y, as assumed in the simulation exercise and 
supported by empirical evidence. In the right-hand 
graph, the relation between h and d is highly 
negative, indicating that health expenditure per 
capita declines as degradation rises. 

A possible explanation for this phenomenon is 
as follows. The behaviour of h reflects its response 
to both y and d. As y grows, d increases initially but 
after a certain threshold it starts to decline, in which 
case the environmentally-driven health expenditure 

                                                           
1 http://databank.worldbank.org/data/reports.aspx?source=world-
development-indicators#. 
2 These particular 16 countries are chosen to ensure a wide range of income 
per capita, extending between $6647 for Romania and $84,212 for Norway. 
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per capita starts to decline as a result of increasing 
spending on environmental protection. Since 
healthcare is a normal good, with a positive income 
elasticity of demand, the portion of h triggered by 
income growth keeps on rising (except perhaps for 
cyclical downturns). The total value of h therefore 
rises with d at low levels and falls at high levels of y. 
Since European countries have high levels of income 
per capita, they fall on the downward-sloping sector 
of the EKC, which produces negative correlation 
between h and d, as shown clearly in Figure 2. This 
observation is consistent with the proposition put 
forward by Jerrett et al. (2003) who assert that 
counties with higher pollution output tend to have 
higher per capita health expenditure, while those 
that spend more on defending environmental quality 
allocate less funds to health on a per capita basis.  

 

4. EMPIRICAL RESULTS  
 
In this section we examine the relation between 
health expenditure and environmental degradation, 
using the annual data described earlier. The relation 
is specified as: 
 

              (10) 
 
where α

1
 > 0. Equation 10 is estimated by using the 

Phillips-Hansen (1990) fully-modified ordinary least 
squares (FMOLS) because OLS does not produce valid 
t-statistics, whereas FMOLS does. This is because 
with integrated variables, the OLS standard errors 
(and hence the t-statistics) do not follow an 
asymptotic normal distribution. Consequently, the 
conventional critical values of the t distribution 
cannot be used to derive inference on the 
significance of the estimated coefficients. The 
results reported in Table 1 (see Appendix) show that 
the association between health expenditure and 
environmental degradation is significantly negative 
for all countries.  

A question is bound to arise as to what 
happens when income per capita is introduced as 
another explanatory variable, since the available 
evidence indicates the importance of income as a 
determinant of health expenditure. Instead of re-
estimating the equation with two explanatory 
variables, a variable addition test is used to 
determine the significance of income per capita as 
an explanatory variable. Three test statistics are 
used to judge the significance of adding y to the 
equation, such that a significant test statistic implies 
the importance of y. The test statistics are: (i) a 
Langrage multiplier (LM) statistic, which is 
distributed as 2 (1); (ii) a likelihood ratio (LR) 
statistic, again distributed as 2 (1); and (iii) an F 
statistic with (1,18) degrees of freedom. The results 
show that income appears to be important in some 
cases but not in the other cases. The interpretation 
of this result is that for some countries, 
environmental considerations are more important 
than income, hence these countries spend so much 
on environmental protection that they can afford to 
spend less on healthcare as income rises. These 

countries include Finland, Germany, Hungary, 
Netherlands, Norway, Slovenia, Sweden, and the UK.  

In order to find out whether environmental 
degradation is more or less important for the 
determination of health expenditure, non-nested 
model selection tests are used. For this purpose, M1 
is taken to be Equation 6, whereas M2 is specified as: 

 
              (11) 

                            
 

Three non-nested model selection tests are 
used: N is the Cox test derived in Pesaran (1974); NT 
is the adjusted Cox test derived in Godfrey and 
Pesaran (1983); and W is the Wald-type test 
proposed by Godfrey and Pesaran (1983). All of the 
test statistics follow a t distribution. A description 
of these tests can be found in Pesaran and Pesaran 
(2009).  

The tests are run both ways by testing M1 
versus M2 and M2 versus M1. When M1 is tested 
versus M2, the null hypothesis is that M1 is a better 
model (in terms of specification) than M2. A 
significant test statistic indicates that M1 is not a 
better model than M2. When M2 is tested against M1, 
the null is that M2 is a better a model than M1. A 
significant test statistic indicates that M2 is not a 
better model than M1. Significant test statistics both 
ways imply that both models are misspecified. 
Obtaining insignificant test statistics by testing M1 
versus M2 and significant statistics by testing M2 
versus M1 means that M1 is preferred to M2, and 
vice versa.  

The results presented in Table 3 (see Appendix) 
show that in 9 cases, environmental degradation is 
more important than income per capita as M1 
cannot be rejected against M2 while M2 is rejected 
against M1. In the other seven cases, M1 is rejected 
against M2 while M2 is rejected against M1, implying 
that a correctly specified model should contain both 
variables because they are independently important 
for determining health expenditure. The results of 
the variable addition test are consistent with the 
results of the non-nested model selection tests in 
the seven cases of France, Greece, Italy, Poland, 
Portugal, Romania and Spain, because they show 
that income per capita is a significant variable to be 
added to the model and that a model that does not 
contain income is misspecified. Still this leaves a 
large number of cases where environmental 
degradation on its own can explain health 
expenditure adequately.  

As in the previous literature, the ARDL 
approach is used to test for cointegration between 
health expenditure and the two determining 
variables. The static cointegrating regression is 
specified as: 

 
                   (12) 

 
The corresponding error correction model can be 
extracted from the long-run static equation that can 
be derived from an autoregressive distributed lag 
equation relating h to d and y (Pesaran & Pesaran, 
2009; Pesaran & Shin, 1995, 1996; Pesaran et al., 
2001). This model can be written as: 

 

      ∑        

 

   

∑        
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(13) 
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where ɸ  is a measure of the speed of adjustment to 
deviations from (8). Kremers et al. (1992) contend 
that a cointegration test involving the application of 
the DF unit root test (or similar tests) to the 
residuals of the cointegrating regression may not 
reject the null hypothesis of no cointegration when 
the coefficient on the error correction term in the 
corresponding dynamic model may be statistically 
significant. They suggest that this conflict arises 
because of the implied common factor restriction 
that is imposed when the DF statistic is used to test 
for cointegration. If this restriction is invalid, the DF 
test remains consistent but loses power relative to 
cointegration tests that do not impose a common 
factor restriction. Testing for cointegration is 
therefore based on the sign and significance of the 
coefficient on the error correction term such that 
the null of no cointegartion is rejected when ɸ  is 
significantly negative. For the purpose of 
comparison, the same test statistic is reported for 
the equation where d is the only explanatory 
variable.  

The results of cointegration testing are 
reported in Table 4 (see Appendix) where t(ɸ) (h, d) is 
the t-statistic on the error correction term of the 
equation where d is the only explanatory variable 
and t(ɸ) (h, d, y) is the same for the equation with 
two explanatory variables, d and y. In most cases 
cointegration is found in the equations with one and 
two explanatory variables. In four cases, however, 
cointegration is found only in the equation with d as 
the only explanatory variable. Caution is required 
when these results are interpreted. To start with, it 
is a myth that if cointegration is not found, then the 
regression is spurious, because only common sense 
tells us whether a regression is spurious or genuine. 
In this case, common sense, intuition and economic 
theory tell us that both explanatory variables matter 
for the determination of health expenditure. 
Furthermore, failure to find cointegration does not 
mean the absence of a causal link. With reference to 
the EKC literature, Moosa (2017a) argues that the 
importance of cointegration is often exaggerated. In 
another paper, Moosa (2017b) warns of the hazard 
of using cointegration testing to detect spurious 
correlation, arguing that this procedure may lead us 
to believe that NASA is responsible for suicide and 
that the consumption of margarine leads to divorce. 
We should not forget that different cointegration 
tests produce inconsistent results more often than 
never.  
 

5. CONCLUSION 
 
The literature on the determinants of health 
expenditure is extensive but very few studies 

identify environmental quality or degradation as an 
important determining factor. The importance of 
environmental degradation stems from the fact that 
it has an adverse effect on public health, leading to 
the need for a higher level of health expenditure. 
The level of per capita income, which has been 
identified as a major determinant of health 
expenditure, is associated with environmental 
degradation as represented by the environmental 
Kuznets curve. 

In this paper, the relation between 
environmental degradation and health expenditure 
is examined by using data on 16 European countries. 
The results reveal that in all cases the relation 
between per capita health expenditure and CO2 
emissions is significantly negative and that in some 
cases the addition of income per capita as an 
explanatory variable does not make much difference. 
The significance of the bivariate relation between 
health expenditure and environmental degradation 
should not be taken to mean that income does not 
matter for the determination of health expenditure 
as its role is implicit. Income growth has an impact 
on environmental quality, depending on the position 
on the EKC. Response to deteriorating environmental 
quality triggers public expenditure on environmental 
protection, which offsets some of the expenditure 
on healthcare. Thus income growth shapes the 
response of health expenditure to environmental 
degradation, while exerting a direct effect because 
healthcare is a normal good.  

The end result is that the relation between 
health expenditure and environmental degradation 
may be positive or negative, depending on the 
position of the EKC. Given that European countries 
have such high levels of income per capita that put 
them on the downward-sloping sector of the EKC, 
the relation between health expenditure and 
environmental degradation is significantly negative 
across the 16 European countries considered in this 
study. 

A possible limitation of this study is that the 
sample period is not that long, going back to 1995 
where the countries examined fall on the declining 
sector of the environmental Kuznets curve. Going 
back to the 1960s, for example, would allow us to 
see how the relation changes when countries fall on 
the rising compared with the declining sector of the 
environmental Kuznets curve. Under those 
conditions we would expect, as the simulation 
results show that the relation between degradation 
and health expenditure was positive in earlier years 
then turned negative. This would be a useful 
extension of this paper when data are available. 
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APPENDIX 
 

Figure 1. The simulation exercise 

 

 

 

 

 
Figure 2. The stylised facts (Part 1) 
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Figure 2. The stylised facts (Part 2) 
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Figure 2. The stylised facts (Part 3) 
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Figure 2. The stylised facts (Part 4) 
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Figure 2. The stylised facts (Part 5) 

 

  

 

  

 
Table 1. Phillips-Hansen FMOLS estimates of Equation 10 

 

Country α
0 

α
1
 R2 

Belgium 
5768.2 
(34.56) 

-8435.0 
(-17.30) 

0.96 

Finland 
5224.0 
(17.12) 

-7236.8 
(-9.06) 

0.87 

France 
6294.3 
(49.20) 

-15140 
(-24.39) 

0.97 

Germany 
665.8 

(29.07) 
-999.4 

(-14.16) 
0.95 

Greece 
4519.6 
(3.89) 

-6759.6 
(-7.48) 

0.87 

Hungary 
2222.5 
(76.58) 

-2590.4 
(-34.97) 

0.96 

Italy  
5265.9 
(20.19) 

-10629.9 
(-10.51) 

0.95 

Netherlands 
7783.0 
(12.62) 

-14587.9 
(-7.23) 

0.86 

Norway 
9934.2 
(19.66) 

-25943.6 
(-11.60) 

0.84 

Poland 
1936.4 
(10.94) 

-1607.9 
(-5.94) 

0.84 

Portugal 
4142.7 
(25.28) 

-8112.9 
(-13.23) 

0.93 

Romania 
1148.3 
(14.90) 

-1159.9 
(-8.45) 

0.89 

Slovenia 
3907.3 
(37.43) 

-55.68 
(-19.55) 

0.97 

Spain 
4686.2 
(24.20) 

-9185.7 
(-13.19) 

0.95 

Sweden 
6603.1 
(14.63) 

-20056.3 
(-7.82) 

0.83 

UK 
5082.6 
(33.41) 

-8747.5 
(-17.26) 

0.96 

T-statistics are placed in parentheses. 
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Table 2. Variable addition test results (income per capita) 
 

Country LM 2 (1)  LR 2 (1) F(1,18) 

Belgium 5.86 7.01 7.14 

Finland 2.04 2.16 1.93 

France 5.85 7.00 7.132 

Germany 1.69 1.78 1.57 

Greece 13.31 22.91 34.44 

Hungary 2.92 3.18 2.91 

Italy 13.42 23.29 38.52 

Netherlands 2.71 2.92 2.65 

Norway 2.59 2.79 2.53 

Poland 17.63 50.04 206.79 

Portugal 14.79 28.66 56.32 

Romania 11.35 17.30 23.77 

Slovenia 0.66 0.67 0.58 

Spain 12.63 20.79 31.79 

Sweden 0.07 0.07 0.06 

UK 0.36 0.36 0.31 

The 5% critical value for the LM, LR and F statistics are 3.84, 3.84 and 4.49, respectively.  

 
Table 3. Non-nested model selection tests 

 

Country 
M1 vs M2 M2 vs M1 

Preferred Model 
N NT W N NT W 

Belgium 1.93 1.83 2.25 -9.03 -8.44 -3.96 M1 

Finland -1.75 -1.61 -1.37 -5.89 -5.42 -3.22 M1 

France 2.01 1.90 2.25 -12.50 -11.63 -4.28 * 

Germany -1.55 -1.45 -1.23 -4.65 -4.37 -2.74 M1 

Greece -6.05 -5.60 -4.01 -11.78 -10.65 -5.08 * 

Hungary -2.14 -2.01 -1.62 -6.21 -5.83 -3.19 M1 

Italy -5.44 -4.95 -4.62 -68.19 -34.16 -11.15 * 

Netherlands 1.43 1.35 1.53 -3.88 -3.63 -2.79 M1 

Norway -2.06 -1.89 -1.55 -4.06 -3.75 -2.56 M1 

Poland -12.16 -11.37 -4.20 2.27 2.15 2.62 * 

Portugal -5.74 -5.35 -4.11 -15.39 -13.86 -5.46 * 

Romania -6.66 -6.24 -3.31 -2.06 -1.93 -1.58 * 

Slovenia -0.88 -0.83 -0.76 -8.12 -7.62 -3.58 M1 

Spain -4.83 -4.51 -3.69 -17.42 -15.62 -5.54 * 

Sweden 0.26 0.26 0.27 -3.53 -3.27 -2.45 M1 

UK -0.64 -0.59 -0.56 -9.20 -8.59 -3.80 M1 

* Both models are rejected, which means that the preferred model should contain both variables. In M1 health expenditure is a 
function of environmental degradation whereas in M2 it is a function of income. 

 
Table 4. Results of cointegration test 

 
Country t(ɸ) (h, d) t(ɸ) (h, d, y) 

Belgium -2.35 -1.84 

Finland -0.79 -1.86 

France -3.48 -2.81 

Germany -2.73 -2.09 

Greece 0.10 0.05 

Hungary -4.64 -4.64 

Italy 1.21 -1.04 

Netherlands -2.39 -1.90 

Norway -3.40 -3.30 

Poland -3.03 -1.02 

Portugal 1.30 -2.55 

Romania -2.03 -4.53 

Slovenia -2.94 -3.68 

Spain 2.89 -0.16 

Sweden -0.44 -0.30 

UK -2.02 -5.69 
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