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Abstract 

In this study, it is aimed to reveal the relation between the general expenditure by the government for 

environmental protection and economic growth.  Panel unit root tests, westerlund co-integration, granger 

causality analyses and error correction model were performed for selected European Union countries and 

Turkey for the period of 1996-2011. Growth Rate in Real GDP  per capita was used as the growth 

indicator and integrated in the analysis as an independent variable. According to the analysis results, in 

the sample countries growth affects environmental protection expenditure in a negative way. It can be 

seen that Luxemburg differs from the others as the only country where this effect is significant but 

positive.  Besides, in general it can be mentioned that there is a mutual causality between the variables. 

Key Words:  Economic Growth, Environmental Protection Expenditure, European Union, Turkey,  

Jel Codes: C10, Q5, O44. 

 

1. Introduction 

 

All expenses made to prevent, minimize or eliminate direct environmental pollution or environmental 

deterioration is called “environmental protection expenditure”.  Environmental protection expenditure is 

made for the purpose of preventing, minimizing or eliminating the pollution resulted from consumption 

and production processes. This expenditure is important in revealing how much has been spent on 

conscious environmental protection.    

The essential reason of environmental pollution is production and consumption activities performed to 

satisfy needs.  If production and consumption activities and increase in them fall short to compensate the 

environmental damage they cause, increase in economic growth becomes a questionable element in terms 

of welfare.  While the effects of economy on environment include pollution and decrease in resources, 

environmental pollution can have various effects on economy, as well. One of these is the misleading 

effect of environmental expenditure to eliminate pollution on economic growth.  While environment-

related expenditure might lead to an increase in economic growth, in reality a decrease in welfare occurs 

due to pollution and decrease in resources. In addition, spending financial resources on repairing 

environmental deterioration and pollution eliminates the opportunity to use these resources more 

efficiently in other areas. To basically reveal the relation between environment and economy, we can talk 

about the effect of the expenditure made to eliminate the damage on environment on one hand and the 

effect of the expenditure required to be made to protect and improve environment on the other.   

As economic growth increases -which shall mean an increase in production and consumption 

correspondingly - does environmental protection expenditure also increase? Do the effects of economic 

growth on environmental protection expenditure vary among European Union (EU) member states?  

Should the fact that relatively low environmental protection expenditure is made in a country having a 

positive economic growth necessarily mean that this country does not protect the environment 

effectively? If the accessible production increase falls short to compensate the additional environmental 
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damage it causes, should the increase in economic growth become a questionable element in terms of 

welfare?  

In this study, the relation between the state expenditure on environmental protection and economic 

growth is examined to find answers to these questions.  Along with evaluating the efficiency of the 

legislation and policies, revealing the potential effect of economic growth on environment and thus on 

environmental protection expenditure constitutes the main aim of this study. In accordance with this 

target, a theoretical framework has been tried to be developed and then panel unit root tests, westerlund 

co-integration, granger causality analyses and error correction model were performed for selected EU 

countries and Turkey.  Empirical findings come after the chapter following the data and methodology. In 

the last chapter, conclusion is presented.   

 

2. Theoretical Principles 

 

To increase human welfare which is the essential aim of economy, a certain level of environment of good 

quality is necessary. Adam Smith (1776) reckoned production of goods and services sufficient as welfare 

indicators and in that period, it was believed that societies would be happier if they produced more goods.   

However, in our day it is known that welfare increase is not only about a quantitative economic growth, 

but it is completed with an environment of a high quality.  Especially, since the Brundtland Commission 

in 1987, the potential to increase both the economic growth and environmental quality has become a 

fundamental matter of debate and study within and beyond the field of economy.  

Magnani (2000) tested the argument that income inequality created a gap between the budget that a 

country could allocate for environment protection and its motivation to allocate this budget by using the 

OECD data on research and development expenditure made on environmental protection. Contrary to the 

Environmental Kuznets Curve (EKC), she has concluded that income distribution moments serving a 

function other than the mean value provide important clues regarding the potential of high income 

countries to achieve sustainable growth. In their studies in which they developed regression models to 

analyze the relation between economic growth and environmental quality, Diao (2009) et.al., tried to 

illustrate the EKC analysis based on six pollution indices with a case study carried out in  Jiaxing and 

Zhejiang cities in China. One of the findings of the study is that all indices seen in Jiaxing pass through 

key points and confirms EKC. Though environmental quality has improved in Jiaxing, they state that 

pressures for establishing environmental planning still continues and government should improve the 

planning further and make attempts to promote waste recycling. Nuta (2011) examined whether there is a 

correlation between economic growth and environmental protection in Romania.  He has found that there 

is a direct correlation between economic growth illustrated by GDP and environmental responsibility in 

which environmental expenditures are evaluated. In the studies they carried out for Singapore between 

1975-2011 by using co-integration and causality techniques, Tan et.al.(2014) tried to illustrate the 

interaction between environment and growth. They took carbon dioxide (CO2) emission data, energy 

consumption and GDP per capita as variables.   They concluded that as the GDP per capita increases in 

years, CO2 emission also increased significantly.  They suggest to policy makers that tight control and 

regulations on environmental protection should remain in force in Singapore. Morley and Abdullah 

(2014) used a panel involving European countries and another panel consisting of OECD countries to 

demonstrate the causality relation between environment taxes and economic growth. They examined the 

period between 1995-2006 and they applied various measurements of GDP and environment taxes and 

employed standard non-causal Granger approach.  They obtained a result showing a long-term causality 

relation trending from environment taxes to economic growth and incremental revenue.   

According to Leipert and Simonis (1988), increase in ecological activities related to economic processes 

and compensatory expenditures triggered with this increase result from two interrelated developments.    

One of them is the type and structure of the economic growth; the other is the type and scope of the 

spatial concentration of production.  Environmental damage increases in growth process. Limited natural 
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resources are used without almost any charges and an environmentally unhealthy economic structure 

emerges.  Sustainability in economy should be ensured to ensure ecological modernization of industrial 

society. The concept of „sustainability‟ first came to the fore in 1987 in „Our Common Future‟ report 

which is also known as Brundtland report issued by United Nations World Commission on Environment 

and Development. In the report „sustainable development‟ is defined as the growth which satisfies the 

needs of present generation without creating a risk that shall prevent future generations from satisfying 

their needs (World Commission on Environment and Development, 1987). EU is one of the leading 

integrations which carry out significant works on sustainability. EU argues that economic development 

should be achieved without ignoring its environmental aspect. When agreements underlying EU are 

examined, no articles directly on environmental policies and environmental protection can be seen. 

However, in 1970s it became inevitable to bring some legal arrangements with the increase in 

environmental pollution. European Community Environmental Policy consists of action plans named 

„Action Program‟. 1999 EU agreement enabled community actions on environment to have a policy 

status.  By means of this agreement, sustainable development became one of the aims of the integration 

and drove the concept of „sustainable growth‟ forward.  EU also attaches a great deal of importance to the 

studies intended to collect environmental statistics regarding all fields of economic activity.  EU member 

countries concentrated their total environmental protection expenditure on activities intender for waste 

water and waste water management. Air and atmosphere protection, waste management, waste water 

management, soil protection and protection and treatment of underground water and surface water, 

reducing noise and vibration pollution, protection of biodiversity and natural beauties, protection against 

radiation and research and development are classified as other environmental protection activities 

(European Environmental Bureau, 2005; European Comminities, 2005). Turkey, on the other hand, 

mentioned the concept of sustainable economy and its environmental activities in its development plans.  

Environment management system and the environmental protection policies underlying this system is a 

process that started after the 1972 United Nations Conference on Human Environment in Stockholm. In 

1990s, the matter of environment was discussed within the scope of the concept of „sustainability‟ and it 

was given more prominence with the nomination and harmonization process. 

 

3. Data  

 

The annual data is used for sixteen EU countries and Turkey from 1996 to 2011.  Selected EU countries 

are; Austria, Belgium, Bulgaria, Germany, Finland, France, Italy, Litvania, Luxembourg, Portugal, 

Sweden, Spain, Poland, Romania, Slovakia and United Kingtom. The only reason for selecting 16                   

of them for the study is their availability of access to full data.  All the data are extracted from the 

Eurostat (Statistical Office of the European Union) web site. Growth Rate in Real GDP per capita was 

used as economic growth indicator and selected as independent variable. The percentage of the 

expenditure by the government for environmental protection within GDP was used as the environmental 

variable. STATA13.1 program was used in carrying out the analyses. 

 

4. Methodology and Empirical Results 

 

As all the data involve 17 countries and cover a period of 16 years, the data set has been included in the 

analysis as balanced panel data. While [ENV] represents the percentage of the expenditure by the 

government for environmental protection within GDP; [GDPGR] represents growth rate in  real GDP  per 

capita. The data have been analyzed by the use of Levin, Lin & Chu (LLC) and Im, Pesaran &Shin (IPS) 

panel unit root tests. 
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                       Note: *, ** and *** denote significant at 10%, 5% and 1% level, respectively.  

 

LLC and IPS tests have been performed with a constant term taking one constant term and one trend into 

consideration.   For both tests, it is argued that panels contain at least one unit root according to the null 

hypothesis. Accordingly, it has been found that as data are ratio scale environmental protection 

expenditure do not contain unit integrated root at I(0) level, in other words unit  root at  level, except for 

the constant term and trend model. Both variables are integrated at I(0)level. In other words, they do not 

contain unit root at original level. As a result , it is possible to include both of these variables in analyses 

at their levels. 

                Table 2 - Cointegration with Westerlund 

  Coefficient Std. Err z P>|z| [95% Conf.Interval] 

GDPGR 

      L1. -0.00314 0.006115 -0.51 0.608 -0.01512 0.008845 

cons 0.207817*** 0.062512 3.32 0.001 0.085296 0.330337 

  

      ENV 

      L1. -0.41838*** 0.088849 -4.71 0.000 -0.59252 -0.24424 

LD. 0.16198 0.114634 1.41 0.158 -0.0627 0.386659 

  

      GDPGR 

      D1. -0.00698* 0.003937 -1.77 0.076 -0.01469 0.00074 

LD. -0.00063 0.002578 -0.24 0.807 -0.00568 0.004422 

                Note:  *, ** and *** denote significant at 10%, 5% and 1% level, respectively.    

Westerlund‟s cointegration tests based on residual based error correction models were carried out.  

According to this, both variables were included in the model primarily with their first differences and one 

Table 1- Panel Unit Root Tests 

  LLC IPS 

  t statistic p-value t statistic p-value 

  

Constant 

 

-4.2877*** 0.0000 -2.0618** 0.0196 

ENV Constant + Time Trend -3.6721*** 0.0001 -0.1426 

 

0.4433 

  

Constant 

-5.8910*** 0.0000 -3.8329*** 0.0001 

GDPGR Constant + Time Trend -6.2063*** 

 

0.0000 -3.7712*** 0.0001 
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delay for each level and their cointegration was realized. While in the first model only constant term co-

integration test was carried out, in the second model a trend coefficient was also included in the models in 

addition to the test. In the first long term model it is seen that environmental protection expenditure made 

in the previous period affects the following period negatively.  

         Table 3 – Short Run Error Correction & Adjusments 

    Coefficient Std. Err z P>|z| [95% Conf.Interval] 

ec   

        GDPGR -0.05587 0.062513 -0.89 0.371 -0.17839 0.066652 

  cons 0.649959*** 0.158333 4.11 0.000 0.339631 0.960287 

    

      SR   

        _ec -0.41838*** 0.088849 -4.71 0.000 -0.59252 -0.24424 

  ENV 

        LD. 0.16198 0.114634 1.41 0.158 -0.0627 0.386658 

    

        GDPGR 

        D1. -0.00698* 0.003937 -1.77 0.076 -0.01469 0.00074 

  LD. -0.00063 0.002578 -0.24 0.807 -0.00568 0.004422 

          Note:  *, ** and *** denote significant at 10%, 5% and 1% level, respectively.    

 

In the error correction model in the cointegration test was found constant term at 5 % level but the growth 

was found statistically insignificant. The relation shows long term parameters and it can be argued that 

the average constant environmental protection expenditure is 0.6 % for sample group.  The error 

correction coefficient is significant for short term and it is seen that the correction rate from the long term 

to the short term is 41 %.  Here, the first difference of growth has been found significant at 10 % level.  

         Table 4 – Westerlund‟s Statistics 

Statistic Value Z-value P-value 

Gt -1.76 0.079 0.531 

Ga -6.327 0.618 0.732 

Pt -4.914 1.06 0.856 

Pa -4.582 -0.326 0.372 

 

According to Westerlund‟s cointegration test, while the relation between Ga and Pa statistics and co-

integration can be tested, in the long term it can be argued that there is no cointergration relation between 

two variables in the constant term model at 5 % significance level as the null hypothesis which argues 

that there is no cointegration between two variables in the long term cannot be denied.     
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          Table 5 - Cointegration with Westerlund (with trend) 

  Coefficient Std. Err z P>|z| [95% Conf.Interval] 

GDPGR 

      L1 -0.00269 0.005306 -0.51 0.612 -0.01309 0.007707 

C -7.34214 8.567023 -0.86 0.391 -24.1332 9.448915 

trend 0.003831 0.004259 0.9 0.368 -0.00452 0.012178 

ENV 

      L1. -0.61769*** 0.067288 -9.18 0.000 -0.74957 -0.48581 

LD. 0.173231** 0.086755 2 0.046 0.003195 0.343267 

GDPGR 

      D1. -0.00579* 0.003055 -1.9 0.058 -0.01178 0.000193 

LD. -0.00083 0.002378 -0.35 0.728 -0.00549 0.003834 

              Note:  *, ** and *** denote significant at 10%, 5% and 1% level, respectively.    

In the long term cointegration equation no variables including the trend coefficient were found 

significant.  The growth can again be accepted significant at 10 % level. In addition to these, while the 

environmental protection expenditure of the previous period negatively affect the following period, this 

coefficient has been found statistically significant at 5 % level.  

            Table 6 – Short Run Error Correction & Adjusments 

  

 

Coefficient Std. Err. z P>|z| [95% Conf. Interval] 

ec   

        GDPGR -0.00066 0.017638 -0.04 0.97 -0.03523 0.033912 

  C -13.575 16.5912 -0.82 0.413 -46.0931 18.94321 

  trend 0.00701 0.008265 0.85 0.396 -0.00919 0.023208 

SR   

        _ec -0.61769*** 0.067288 -9.18 0.000 -0.74957 -0.48581 

  ENV 

        LD. 0.173231** 0.086755 2 0.046 0.003195 0.343267 

  GDPGR 

        D1. -0.00579* 0.003055 -1.9 0.058 -0.01178 0.000193 

  LD. -0.00083 0.002378 -0.35 0.728 -0.00549 0.003834 

              Note:  *, ** and *** denote significant at 10%, 5% and 1% level, respectively.    

 

The number of corrections in the short term has increased to 61 % and this coefficient has been found 

significant at 5 % level.  The first difference of environmental expenditure with a one period delay 

positively affects the environmental expenditure of the following period.  
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             Table 7 – Westerlund‟s Statistics 

Statistic Value Z-value P-value 

Gt -2.022 1.747 0.96 

Ga -7.41 2.79 0.997 

Pt -6.31 2.744 0.997 

Pa -7.637 0.871 0.808 

 

No cointegration relation has been found in the trend coefficient  model in the co-integration equation 

involving one trend coefficient as H0 hypothesis cannot be denied according to Ga and Pa statistics.   

      Table 8 -  Random Effects GLS 

  

  

Wald chi2(1) 

 

= 4.55 

  

  

Prob > chi2 

 

= 0.0329 

ENV Coefficient Std. Err. z P>|z| [95% Conf. Interval] 

GDPGR -0.00722** 0.003384 -2.13 0.033 -0.01385 -0.00059 

_  cons 0.543972*** 0.046194 11.78 0.000 0.453433 0.63451 

sigma_u 0.181516 

     sigma_e 0.18181 

     rho 0.499192 

            Note:  *, ** and *** denote significant at 10%, 5% and 1% level, respectively.    

 

In static panel data random effects model, growth affects environmental expenditure negatively while 

average constant  environmental expenditure was at 0.5 % level and both coefficients were found 

significant at 0.5 % level.  Model was found significant at 5 % level according to the Ki-square statistics 

which determines the significance of the whole model. 
 

 

      Table 9 -  Fixed Effects OLS 

  

  

F(1,254) 

 

= 4 

  

  

Prob> F 

 

= 0.0465 

ENV Coefficient Std. Err. t P>|t| [95% Conf. Interval] 

 GDPGR -0.0068** 0.0034 -2.00 0.046 -0.0135 -0.00011 

C 0.542932*** 0.01391 39.03 0.000 0.515538 0.570326 

sigma_u 0.189442 

     sigma_e 0.18181 

     rho 0.520549 

            Note:  *, ** and *** denote significant at 10%, 5% and 1% level, respectively. 

 

In the fixed effects panel data analysis, on the other hand, while the growth and the constant term have 

been found significant at 5 % level, it can be said that growth has negatively affected the environmental 

protection expenditure. According to this, growth affects environmental protection expenditure negatively 
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at 6 ‰  level. Besides, according to the F test which tests the significance of the whole model the 

variables are significant together at 5 % level.  

 
      Table 10 – Hausman Test for Endogeneity 

 
(b) (B) (b-B) sqrt(diag(V_b-V_B)) sqrt(diag(V_b-V_B)) 

re01 . Difference S.E. 

 GDPGR -0.0072201 -0.0068034 -0.0004167 . 

C 0.5439717 0.5429318 0.0010398 0.0440153 

chi2(2) = (b-B)'[(V_b-V_B)^(-1)](b-B)   =    -1.38    chi2<0 

 

While random effects panel data models do not allow the problem of endogeneity, fixed effects model is 

tolerant. According to this, it can be determined which of two tests should be preferred with   Hausman 

test. Shortly, it is argued that at H0, random effects model should be preferred.  According to the result, 

coefficients presented in fixed effects models should be used as H0 hypothesis will be denied at 5 % 

level.  

    Table 11 – Panel Granger Causality 

 

DEPENDED: ENV 

ENV Coefficient Std. Err. z P>|z| [95% Conf. Interval] 

L1. 0.859125*** 0.051977 16.53 0.000 0.757251 0.960998 

L2. 0.061347 0.049265 1.25 0.213 -0.03521 0.157904 

GDPGR 

      L1. -0.00048 0.001915 -0.25 0.803 -0.00423 0.003276 

L2. 0.004738** 0.001863 2.54 0.011 0.001086 0.00839 

C 0.036106** 0.017236 2.09 0.036 0.002324 0.069888 

    Note:  *, ** and *** denote significant at 10%, 5% and 1% level, respectively. 

 

  (1)  L.gdp = 0 

  (2)  L2.gdp = 0 

 

          chi2  (2)      =    6.97 

          Prob > chi2 =    0.0306 
 

 

Within Table 11, causality towards environmental protection from growth, GDPG    ENV, was 

determined with panel Granger causality test.  When integrated F test was applied on both delays of 

GDPGR, it can be argued that causality relation exists as the null hypothesis arguing that these 

coefficients together are not equal to 0 can be denied.    
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   Table 12 – Panel Granger Causality 

 

DEPENDED:GDPGR 

GDPGR Coefficient Std. Err. z P>|z| [95% Conf. Interval] 

L1. 0.352592*** 0.06663 5.29 0 0.221999 0.483185 

L2. -0.03421 0.06483 -0.53 0.598 -0.16128 0.092852 

ENV 

      L1. -0.12612 1.808455 -0.07 0.944 -3.67063 3.418387 

L2. -2.31706 1.714087 -1.35 0.176 -5.67661 1.042489 

C 2.910373*** 0.5997 4.85 0 1.734983 4.085762 

   Note:  *, ** and *** denote significant at 10%, 5% and 1% level, respectively. 

 

  (1)  L.env = 0 

  (2)  L2.env = 0 

 

           chi2  (2)      =    7.60 

           Prob > chi2 =    0.0224 

 

At the second stage, the direction of causality has been analyzed reversely. This time, the integrated F test 

was applied to both of the delays of the environmental protection expenditure variable.  According to 

ENV     GDPGR,   null hypothesis has been denied and it could be argued that environmental protection 

expenditure is Granger reason of growth.  Finally, as there is a mutual causality relation exists, a mutual 

causality relation like ENV ↔ GDPGR can be claimed.  

                Table 13 - Country Based Error Correction Models 

 

 

ENV Coefficient Std. Err. z P>|z| [95% Conf. Interval] 

ECT 

       

 

GDPGR 

      

 

D1. -0.00076 0.001448 -0.52 0.601 -0.00359 .0020808 

Germany 

       

 

ECT -3.09052*** 0.463728 -6.66 0.000 -3.99941 -2.181628 

 

GDPGR -0.0059 0.006981 -0.85 0.398 -0.01959 .0077784 

 

C 0.346906*** 0.016881 20.55 0.000 0.313821 0.379992 

Austria 

       

 

ECT 0.131897* 0.069148 1.91 0.056 -0.00363 .2674246 

 

GDPGR 0.008784 0.012806 0.69 0.493 -0.01631 .033883 

 

C 0.662409*** 0.033202 19.95 0.000 0.597335 0.727483 

Belgium 

       

 

ECT 0.584777*** 0.200398 2.92 0.004 0.192003 .9775506 

 

GDPGR -0.01788** 0.00881 -2.03 0.042 -0.03515 -.0006119 

 

C 0.563236*** 0.019485 28.91 0.000 0.525047 0.601425 

Bulgaria 

       

 

ECT 0.41384 0.375659 1.1 0.271 -0.32244 1.150118 

 

GDPGR -0.00736 0.010072 -0.73 0.465 -0.0271 .0123839 

 

C 0.427968*** 0.057426 7.45 0.000 0.315416 0.540521 

 

Finland 

       

 

ECT -0.13635 0.339786 -0.4 0.688 -0.80232 0.529619 

 

GDPGR 0.004166 0.004201 0.99 0.321 -0.00407 .0124004 

 

C .5872459*** 0.016677 35.21 0.000 0.55456 0.619932 

France 

       

 

ECT -0.00882 0.302936 -0.03 0.977 -0.60256 .5849236 

 

GDPGR -0.01258*** 0.003538 -3.56 0.000 -0.01952 -.0056487 
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C .5649741*** 0.007162 78.89 0.000 0.550938 0.57901 

 

 

Litvania 

       

 

ECT 0.419724 0.609251 0.69 0.491 -0.77439 1.613833 

 

GDPGR -0.02271 0.017018 -1.33 0.182 -0.05607 .01064 

 

C .637135*** 0.150144 4.24 0.000 0.342859 0.931411 

Luxembourg 

       

 

ECT 1.53522*** 0.340715 4.51 0.000 0.86743 2.203009 

 

GDPGR 0.041658*** 0.008534 4.88 0.000 0.024932 .0583835 

 

C .842681*** 0.027942 30.16 0.000 0.787915 0.897447 

Poland 

       

 

ECT 0.185255 0.506632 0.37 0.715 -0.80773 1.178235 

 

GDPGR 0.009481 0.02958 0.32 0.749 -0.04849 .0674554 

 

C 0.505457*** 0.139115 3.63 0.000 0.232797 0.778118 

Portugal 

       

 

ECT 0.428002** 0.209155 2.05 0.041 0.018067 .8379373 

 

GDPGR 0.010215* 0.006181 1.65 0.098 -0.0019 .0223293 

 

C .5177497*** 0.014476 35.77 0.000 0.489377 0.546122 

Romania 

       

 

ECT 1.237848*** 0.353321 3.5 0.000 0.545352 1.930344 

 

GDPGR -0.02311** 0.00925 -2.5 0.012 -0.04124 -.0049794 

 

C .4755722*** 0.054422 8.74 0.000 0.368907 0.582237 

Slovakia 

       

 

ECT 0.460718*** 0.14141 3.26 0.001 0.183559 .7378771 

 

GDPGR -0.00982 0.007702 -1.28 0.202 -0.02492 .0052717 

 

C 0.319326*** 0.041235 7.74 0.000 0.238506 0.400145 

United 

Kingdom 

       

 

ECT 0.45904 0.47717 0.96 0.336 -0.4762 1.394277 

 

GDPGR -0.05918*** 0.016781 -3.53 0.000 -0.09207 -.0262927 

 

C 0.790489*** 0.052217 15.14 0.000 0.688145 0.892833 

Spain 

       

 

ECT 0.292489 0.277502 1.05 0.292 -0.25141 .8363831 

 

GDPGR -0.0162*** 0.004177 -3.88 0.000 -0.02439 -080138 

 

C 0.277316*** 0.01147 24.18 0.000 0.254836 0.299796 

Sweden 

       

 

ECT -0.25618 0.675532 -0.38 0.705 -1.5802 1.06784 

 

GDPGR -0.00708 0.005978 -1.18 0.237 -0.01879 .0046407 

 

C 0.327463*** 0.021489 15.24 0.000 0.285345 0.36958 

Italy 

       

 

ECT 0.540543** 0.223443 2.42 0.016 0.102603 .978483 

 

GDPGR -0.00024 0.003103 -0.08 0.938 -0.00632 .0058394 

 

C 0.854737*** 0.005947 143.72 0.000 0.843081 0.866393 

Turkey 

       

 

ECT 0.383685 0.259235 1.48 0.139 -0.1244 8917755 

 

GDPGR 0.005173 0.00671 0.77 0.441 -0.00798 .0183244 

 

C 0.336267*** 0.034473 9.75 0.000 0.268701 4038325 

               Note:  *, ** and *** denote significant at 10%, 5% and 1% level, respectively. 

 

In Table 13, short term error correction models have been specified separately for each country with a 

time-series analysis.  According to the results, constant variable of average environmental protection 

expenditure is significant in all countries.  According to this, while the highest environmental protection 

expenditure on average was made Luxemburg, the lowest was made in Spain. The countries where the 

effect of growth on environmental protection expenditure is significant but negative are Belgium, France, 

Romania, United Kingdom, Spain and Luxemburg differs from the others as the only country where this 

effect is significant but positive. Apart from these, it can be seen that overshooting problem arises for 

Belgium, Luxemburg, Portugal, Slovakia and Italy where error correction coefficients are positive and 

significant. Short term correction has been found negative and significant as expected only for Germany.  
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For Turkey, it cannot be confirmed whether growth has any effect on environmental protection 

expenditure.  

 

 

In general in the sample countries, economic growth affects environmental protection expenditure in a 

negative way. In other words, as countries grow, they lower down their environmental protection 

expenditure. The fact that growth negatively affects environmental protection expenditure may lead us to 

the conclusion that countries do not increase the share for environmental protection expenditure. In other 

words, as economy grows but environmental protection expenditure remains the same or does not 

increase proportionately, its share in the national income decreases. One of the reasons for that can be the 

fact that economy policies are determined without taking environmental protection expenditure into 

consideration.  Economic growth does not revise environmental protection policies and it is observed that 

the share of environmental protection expenditure is relatively decreasing. 

5. Concluding  Remarks 

Environmental protection expenditure can be defined as the money spent on all kinds of activities 

intended to prevent, reduce and eliminate pollution and damages resulting from the direct production and 

consumption of goods and services. Environmental protection has become one of the most significant 

matters of developed economies. All public and private institutions are required to make certain 

commitments in terms of environmental protection. Public sector, private sector, manufactures 

specialized in certain fields and household make environmental protection expenditure. However, in both 

EU countries and in Turkey, expenditure made on drinking and utility water, protection of air quality and 

climate, waster water and waste management, protection of underground and surface water and protection 

of biodiversity included in environmental protection expenditure concentrates in public sector. To ensure 

sustainability, economy policies should continuously control environmental protection policies to 

determine the fields that require investment and precautions for the purpose of minimizing environmental 

damage caused by growth.  Needless to say, sensitivity of nonpublic businesses regarding this issue is 

also quite significant.  Businesses should not regard environmental protection as a non-profitable 

secondary target and they should not slide over this matter with temporary precautions. In this sense, 

rather than bringing legal sanctions, putting them into practice bears greater importance.  Even though 

environmental protection brings certain costs to the businesses, these investments can provide the 

businesses with important opportunities in the long term with the effect of positive externality and help 

reducing costs. Undoubtedly that in this study only some suggestions can be made to policy makers as a 

result of the findings obtained through the sample and time range employed.   

The findings show that that there is a mutual causality relation between general expenditure by the 

government for environmental protection and economic growth. In the majority of the countries given as 

examples, it is seen that the higher economic growth rate a country has, the more it spends for 

environmental protection.It can be seen that Luxemburg differs from the others as the only country where 

this effect is significant but positive. In this sense, it is possible to reach a result that the countries do not 

allocate a higher amount of budget for environmental protection even though their economy grows. 

 Luxemburg constitutes an exception for this situation as the country where growth positively affects 

environmental protection expenditure and where population is comparatively rather low and income per 

capita is quite high.  

As economic growth increases, which entails an increase in production and in consumption consequently, 

environmental protection expenditure do not increase accordingly. Effects of economic growth on 

environmental protection expenditure vary among EU member countries. In Belgium, France, Romania, 

United Kingdom and Spain the effect of growth on environmental protection is significant but negative. 
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However, Luxemburg differs from these countries since this effect is sginificant but positive in this 

country. Given these facts, it is observed that Belgium, Luxemburg, Slovakia, Portugal and Italy face the 

major problems as their error correction co-efficiencies are positive and of a great importance. As it has 

been anticipated, only in Germany short run correction is negative and of a great importance. However, in 

Turkey, it is not very possible to make a correlation between the economic growth and the environmental 

protection expenditure. The fact that a country having a positive economic growth makes relatively low 

environmental protection expenditure does not directly mean that this country doesn‟t protect the 

environment effectively. Observing the situation in this case, it is likely that the environmental protection 

expenditure is not addressed within the scope of the economy policies developed. The second option 

would be that the economic growth has no impact on the environmental protection expenditure, yet it is 

observed that the environmental protection expenditure is rather on decrease.If the accessible production 

increase falls short to compensate the additional environmental damage it causes, increase in economic 

growth should be questioned in terms of welfare.   Sustainable economy policies should be evaluated and 

applied by using appropriate welfare indices which take into consideration both the whole of the 

consumption and environmental damage.   
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