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Abstract. The importance of analysing green economy has long been acknowledged by the international scientific community. Still there is 

strong demand for a comprehensive model which would serve as a scoreboard to assess a country’s progress on green track and identify 

regional developments. Having dwelled upon this task, this article suggests using an original method – so called EEPSE Green Economy 

Index (which combines educational, economic, political, societal and environmental indicators), based on the Quintuple Helix Model, to 

analyse green economy trends in the EU countries. The results of the present study advocate the efficiency of such a tool and show its 

potential in performing current analysis, as well as predicting future tendencies related to sustainable development. 
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1. Introduction  
 

Scientific interest towards green economy has been growing constantly since the end of the 20th century and 

throughout the beginning of the 21st century – the period, which saw a series of global forums devoted 

environmental issues, mainly to global warming. Among the most important events “Earth Summit” in Rio De 

Janeiro (1992), Kyoto Protocol (1997), the Copenhagen Climate Change Conference (2009), Paris agreement on 

climate change (2015) etc. are to be mentioned. All these events marked significant stages in elaborating a 

strategy for sustainable development by both scholars and decision-makers. Sustainable development in general is 

a continuous process of satisfying needs of the present and future generations. The definition is unanimously 

accepted, alas ways of implementation of this approach towards development is under continuous discussion 

(Tvaronavičienė et al., 2015; Strielkowski et al., 2016; Tvaronavičienė, 2017; Razminienė, Tvaronavičienė, 2018; 

Eddelani et al., 2019). 

 

In Europe this issue received an additional impetus with the adoption of European Green Deal (presented on 11 

December 2019) –a roadmap with actions to boost the efficient use of resources by moving to a clean, circular 

economy, restore biodiversity and cut pollution.  

 

Achieving such ambitious goals goes in line with the development of green economy in European countries. Still, 

scholars and policymakers seem to lack an efficient instrument to measure a country’s record on this track, and to 

draw comparison between groups of states. In line with existing and commonly acknowledged by scientific 

community indexes such as The Global Green Economy Index (GGEI), The Green Growth Index (GGI), The 

Global Green Finance Index (GGFI), Environmental Performance Index (EPI), whose components were used in 

the present study, this article aims to work out a new Green Economy Index based on the Quintuple Helix model, 

which would take into account educational, economic, political, social and environmental aspects of the 

phenomenon. Thus it is proposed to call it EEPSE Green Economy Index. It is argued that with its help it’s 

possible not only to measure EU27 + UK countries’ performance with regard to green economy, divide them into 

main clusters, revealing divergence/convergence processes within these groups, but also analyse different 

political, economic and societal events related to sustainable development. 

 
 

2. Terms and definitions 

To highlight the multidisciplinary and multidimensional nature of the phenomenon the qualitative content-

analysis of definitions of various green concepts has been performed (see Table 1). In this type of analysis 

(specifically latent analysis) data are presented in words and themes, which makes it possible to draw some 

interpretation of the results, and the researcher seeks to find the underlying meaning of the text (Bengtsson, 2016). 
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Table 1. Definitions of various green concepts 

 

Term The introducing entity, 

year 

Characteristics and definitions 

 Green economy Swart & Groot, 2020 A green economy is one which is low carbon, is resource efficient, 

and is socially inclusive… a green economy also comprehends the 

design and implementation of specific policy instruments targeted at 

the environment 

Green economy Fulai, 2010 A green economy is typically understood as an economic system that 

is compatible with the natural environment, is environmentally 

friendly, is ecological, and for many groups, is also socially just 

Green growth OECD, 2010 Green growth means promoting economic growth while reducing 

pollution and greenhouse gas emissions, minimising waste and 

inefficient use of natural resources, and maintaining biodiversity. 

Green growth means improving health prospects for populations and 

strengthening energy security through less dependence on imported 

fossil fuels. It also means making investment in the environment as a 

driver for economic growth 

Green innovation Leal-Millán & Antonio, 

2020  

Green innovations are all type of innovations that contribute to the 

creation of key products, services, or processes to reduce the harm, 

impact, and deterioration of the environment at the same time that 

optimizes the use of natural resources… and channel an appropriate 

use of the natural resources to improve the human well-being … 

which could contribute to sustainable development.  

Green innovation Kemp & Pearson, 2007 

(MEI project for the 

European Commission)  

 

the production, assimilation or exploitation of a product, production 

process, service or management or business method that is novel to 

the organization (developing or adopting it) and which results, 

throughout its life cycle, in a reduction of environmental risk, 

pollution and other negative impacts of resources use (including 

energy use) compared to relevant alternatives 

 

Source: examination of existing bibliography 
 

As it can be seen from the definitions above (keywords are underlined), the aspects of the phenomenon include 

education (“novel methods”, “assimilation”), economy (“creation of products, goods and services”, “economic 

system”), politics (“organizational structures” and “institutional arrangements”), society (“to improve the human 

well-being”, “socially just”, “for many groups”) and natural environment (“environmental improvements”, 

“ecological”, “biodiversity”). This fact provides grounds for applying the Quintuple Helix model to its analysis.  

3. Methodology 

The Quintuple Helix model, which is used as basis for the EEPSE Green Economy Index, has several features.  

First, it is one of the models based on the quality management of effective development, restoring balance with 

nature and preserving Earth’s biological diversity. As Barth (Barth, 2011) puts it, this model can solve existing 

problems by applying knowledge and know-how, as it focuses on the social (public) exchange and transfer of 

knowledge within the subsystems of a particular state or a national state. Second, the innovative Quintuple Helix 

model explains the way knowledge, innovations, and environment (natural environment) are interrelated 

(Carayannis and Campbell, 2010; Barth, 2011). The Quintuple Helix model is both interdisciplinary and 
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transdisciplinary: the complexity of the five-spiral framework implies that a full analytical understanding of all 

spirals requires the continuous involvement of the entire disciplinary spectrum, ranging from Natural Sciences 

(due to inclusion of the natural environment) to Social Sciences and Humanities, to promote and visualize the 

system of collaboration between knowledge, know-how, and innovations for more sustainable development 

(Carayannis and Campbell, 2010). A visualized description of the model can be seen at Fig.1: 

 

  
Figure 1. The subsystems of the Quintuple Helix model. 

Source: Carayannis et al. 2012.; Etzkowitz and Leydesdorff 2000; Carayannis and Campbell, 2009, 2010. 

 

 

As it is described at the figure, the first subsystem of this model is education, which forms the necessary “human 

capital”. The second – economy –focuses on the “economic capital” (namely resource productivity, energy 

production and consumption, sustainable entrepreneurship etc). The third subsystem – politics – i.e. “political and 

legal capital” (in our context it refers to environmental regulations, taxes, international treaties etc.). The fourth 

subsystem – societal – unites the “social” and the “information” capital (it includes, for instance, green economy 

perception, press freedom, level of democracy etc). Finally, the fifth subsystem – environment (e.g. biodiversity, 

pollution etc.) provides society with the “natural capital”. 

 

All subsystems in the Quintuple Helix, as it can be seen at Figure 2, perform functions which influence each other 

(Ibid). In the innovative Quintuple Helix model, the natural environment is defined as an opportunity for further 

development and provision of sustainable development and co-evolution of the knowledge economy, knowledge 

society and democracy, which also influences the way we perceive and organise entrepreneurship (Etzkowitz and 

Leydesdorff 2000; Carayannis and Campbell, 2006, 2009, 2010; Barth, 2011; Aleksejeva et al., 2020). 
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Figure 2. The Quintuple Helix model and its functions. 

Source: Lavrinenko et al., 2019, by Carayannis et al. 2012 

 

Now that the use of the Quintuple Helix has been substantiated, it seems reasonable to define specific indicators 

related to green economy. Previously a similar task was accomplished by the authors of this paper in 2019 (O. 

Lavrinenko et al., 2019), and the results of that study were taken as basis. Still, this time the set of all available 

statistical and integrated indicators corresponding to the Quintuple Helix model in the EU countries, which 

comprised the empirical base of the research, has been updated and broadened, so that each of the subsystems is 

represented by ten indicators (which makes 50 indicators in total). New indicators have been added (see Appendix 

1), the technique has been improved. 

All indicators were standardized, and then, in order to perceive them better, the transition to T scale by the 

formula T=50+10*z was made. Factors corresponding to the Quintuple Helix model are obtained as arithmetic 

means of the corresponding indicators; the integrated indicator is obtained as the arithmetic mean of the values of 

five subsystems. Hereinafter the overall indicator it is called EEPSE Green Economy Index. 

Yet the feature of this paper is that it also seeks to test the potential of the proposed Index in analysing and 

foreseeing different political, economic and societal events related to green innovation and sustainable 

development. Particularly, in the present article it is applied to plug-in electric vehicle market share in the EU 

countries in 2020. 
 

4. Research results  

According to the results of the research, Sweden became the leader of the list of the EU countries with EEPSE 

Green Economy Index equalling 58,97. The second place was taken by the United Kingdom (58,14). At the same 

time Denmark (57,75) outscored Germany (56,42) in 2020 study. The top countries also include Finland (56.02), 

France (54,69) and the Netherlands (54.38).  

 

As for the list of worst performers of the ranking, it includes Poland (43.21), Bulgaria (43.46), Cyprus (43.50), 

Hungary (44.94) and Romania (45.25). These results generally correspond to those, obtained during the first stage 

of the research (O. Lavrinenko et al., 2019). 
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The cluster analysis was carried out in the five-factor EEPSE space. With the help of this pattern all EU countries 

were grouped into two homogeneous clusters (see Map, Figure 3). The first cluster (Cluster +, Table 4) includes 

countries which are characterized by higher value of indicators according to all five subsystems; other countries 

(Cluster -, Table 5) are characterized by a lower level of these indicators. The importance of predictors was as 

follows: 1.st political factor (the most important); 2.nd education; 3.rd society; 4.th environment; 5.th economy 

(the least important). This fact appears to be very interesting, since economy has the least importance when 

defining clusters, while politics plays the most important role.  

 

 

Figure 3. The EU countries plus UK divided into CL+, CL- clusters of a five-factor space of the Quintuple Helix model’s 

subsystems in 2020 

Source: the authors ` calculations in SPSS according to statistical data 

 

 

Considering the mean values of the subsystems in two clusters, it can be concluded that, as well as during the first 

stage of the research, all mean values of subsystems in the CL+ cluster exceed the mean values of subsystems in 

the CL- cluster. Particularly, the mean value of the “quality of education system” subsystem by 27 %, of the 

“political” subsystem by 18.5 %, of the “civil society” subsystem by 14.3 %, of the “economic aspects” 

subsystem by 14.2 %,  of the “natural environment” subsystem by 11.3 %, (see Figure 4): 
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Figure 4. Comparison of Cluster + (1) and Cluster – (2). 

Source: the authors` calculations in SPSS according to statistical data 

 

 

As it has already been stated, Sweden became the leader by the EEPSE Green Economy Index in Cluster + (see 

Table 2 below), while the place in the bottom of this group is now occupied by the newcomer (as compared with 

the first stage of the research) – Ireland. The United Kingdom confirmed its leading positions in the educational 

subsystem (71.52), while another debutant of Cluster + Estonia showed the lowest academia record among the 

leaders (44.28). Sweden again became the leader in the economic subsystem (64.58), while Belgium is located at 

the bottom of the list (46.91). Sweden also has shown the best results in the “Civil society” (58,45) subsystem, 

while in the sphere of politics it yielded palm to Denmark (61,73) and Finland (60,92). Speaking of the “Natural 

environment” subsystem, Denmark scored the most (55.38) and Belgium – the least (47.85). 
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Table 2. Values of the cluster CL+ Quintuple Helix model’s subsystems in 2020, EEPSE GEI descending 

 

№ Country name Quality of education 

system 

Economic 

aspects 

Political 

system 

Civil 

society 

Natural 

environment 

Mean= 

EEPSE 

GEI 

1 Sweden 57,39 64,58 59,59 58,45 54,83 58,97 

2 United Kingdom 71,52 57,00 56,36 51,33 54,51 58,14 

3 Denmark 55,42 59,56 61,73 56,65 55,38 57,75 

4 Germany 69,28 51,72 54,71 51,28 55,09 56,42 

5 Finland 53,08 56,02 60,92 57,32 52,73 56,02 

6 France 63,88 51,41 54,06 50,47 53,64 54,69 

7 Netherlands 58,33 51,71 56,45 53,86 51,55 54,38 

8 Austria 52,37 52,67 51,22 50,35 54,48 52,22 

9 Luxembourg 44,93 51,78 53,31 55,92 54,77 52,14 

10 Spain 57,32 48,43 47,83 51,36 51,90 51,37 

11 Estonia 44,28 52,62 51,21 54,42 52,83 51,07 

12 Italy 56,68 50,12 50,19 47,16 49,96 50,82 

13 Belgium 52,84 46,91 52,60 52,54 47,85 50,55 

14 Ireland 46,19 51,91 48,77 55,59 47,92 50,08 

CL5 = CL+ 

Source: the authors’ calculations in SPSS according to statistical data 

 

 

Investigating the situation in the Cluster – (see Table 3), it has to be mentioned that certain differences in 

countries’ positions have occurred here as well. As it has already been stated above, the countries with high scores 

which previously were in this group have managed to move to Cluster +. As a result, Cluster – group in 2020 

included  14 (not 21) countries, with Slovenia (48,59) as a leader and Poland (43,21) as an underdog in terms of 

EEPSE GEI. 

It is worth mentioning that Latvia secured strong positions in the top of the Cluster  – , with overall performance 

being better than the one of neighboring Lithuania, and the best record in the economic subsystem among Cluster 

– countries, but weak educational indicators: 
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Table 3. Values of the cluster CL- Quintuple Helix model’s subsystems in 2020, EEPSE GEI ascending 

№ Country name Quality  

of education 

system 

Economic 

aspects 

Political 

system 

Civil 

society 

Natural 

environment 

Mean= 

EEPSE GEI 

1 Poland 47,55 40,72 37,50 44,68 45,61 43,21 

2 Bulgaria 42,24      43,40 42,14 42,67 46,85 43,46 

3 Cyprus 42,52 40,34 43,57 51,63 39,42 43,50 

4 Hungary 45,15 45,42 43,57 42,76 47,83 44,94 

5 Romania 42,17 49,09 43,06 42,91 49,02 45,25 

6 Malta 42,52 49,82 43,70 47,28 43,98 45,46 

7 Croatia 42,32 49,50 45,24 40,85 49,76 45,53 

8 Slovakia 42,33 46,92 45,58 44,98 49,93 45,95 

9 Czech Republic 46,65 45,69 44,54 48,10 50,69 47,13 

10 Greece 47,26 42,15 48,31 51,88 48,40 47,60 

11 Lithuania 41,58 51,32 47,93 48,68 49,61 47,82 

12 Latvia 40,90 52,23 51,79 48,16 48,37 48,29 

13 Portugal 47,67 49,08 53,73 51,35 40,53 48,47 

14 Slovenia 45,63 47,89 49,50 47,36 52,58 48,59 

CL5 = CL- 

Source: the authors’ calculations in SPSS according to statistical data 

 

5. Investigating green economy trends in the European Union 

As the present research has been performed in three stages (approximately 4 years of observations), the data 

collected through this period of time were systematised and analysed to find out if there have been convergence or 

divergence trends in terms green economy development in the EU countries. Such analysis was applied both to 

overall EEPSE Green Economy Index and its components in the period of 2017-2020. 

To reveal the tendencies the sigma convergence for data throughout the three stages of the research was tested. 

The indicator –  – shows the convergence and divergence tendency depending on the value of sample variance. 

Such approach has been widely used by scholars in relation to the economy of the EU. Simionescu (2014), for 

instance, utilizes it to measure the evolution of real convergence process between the EU countries in terms of 

GDP per capita in 2000 and 2012. Sometimes such an approach is also used to assess convergence and divergence 

processes across old and new members of the European Union.  

Speaking of the present research, the variation is measured for factors and overall Green Economy Index using 

simple indicator (the mean) and synthetic indicators (variance, standard deviation, and coefficient of variation). 

In a dynamic analysis the variation in decrease allows us to conclude the existence of a more obvious convergence 

process. And just the reverse – variation in increase signals about the existence of a more obvious divergence 

process. At the same time, the most useful indicator is the coefficient of variation, because it allows to make 

necessary comparisons and conclusions. 

The variance for different factors of green economy and its overall index in the EU 27 + UK countries was 

computed as: 
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                                                          , 

 

where  – the variable, i – index for countries (1-28),  – simple arithmetic average:  

 = .  

 

The variance expresses the degree of variation of the values compared to the average. It is affected by outliers and 

by the variable measurement of unit. The variance is also used to calculate the standard deviation (𝜎 =  ) and 

the coefficient of variation (𝐶𝑉 =  ), the last one expressing in a relative form the variation compared to average.  

 

The indicator (𝜎) is used to characterize the level of convergence by measuring the variance of EEPSE Green 

Economy Index and its components for three stages of the research, utilizing the cross- section data about EU27 + 

UK countries. The indicator is relevant when comparisons are made. For describing the convergence tendency, 

time series are used on a discrete interval from t to t+T. In a certain time period when the variance of the variable 

decreases (the indicator value decreases in time), the convergence process took place: . When the 

variance grows, the divergence process took place: > . 

 

In the first place the 𝜎-convergence was tested for all countries under analysis regardless of the clusters (see Table 

4). The results show that there is a convergence process in terms of overall EEPSE Green Economy Index in the 

EU countries. As it can be seen from the data in the Table, it can be attributed to convergence in the sphere of 

society, while coefficients of variation in the spheres of education and economy remain approximately the same. 
 

Table 4. Comparison of indicators through three stages of the research (all countries) 

 
Year Factor 1 – 

Education  

Factor 2 – 

Economy 

Factor 3 –  

Politics 

Factor 4 –  

Society  

Factor 5  

– 

Environment  

EEPSE 

Green 

Economy 

Index  

2017 – 

2018 (1st 

research 

stage) 

Mean 50 50 50 50 50 50 

Variance 73,243 22,135 35,932 77,439 13,276 27,864 

Std. 

deviation 8,55821 4,70479 5,99437 8,79993 3,64367 5,27866 

Coefficient 

of variation 

(%) 

17,1 % 9,4 % 12 % 17,6 % 7,2 % 10,6 % 

2019 (2nd 

research 

stage) 

Mean 50 50 50,0096 50 49,9411 49,9901 

Variance 71,401 30,644 8,16 34,042 32,171 23,148 

Std. 

deviation 8,44994 5,53571 2,8566 5,83452 5,67193 4,81121 

Coefficient 

of variation 

(%) 

17 % 11 % 5,7 % 11,7 % 11,4 % 9,6 % 

2020 (3rd 

research 

stage) 

Mean 50 50 49,9679 50 50 49,9936 

Variance 72,316 28,764 36,357 22,778 17,423 22,26 

Std. 

deviation 8,50386 5,36324 6,02966 4,7726 4,1741 4,71806 

Coefficient 

of variation 

(%) 

17 % 10,7 % 12 % 9,5 % 8,3 % 9,4 % 

Source: the authors’ calculations in SPSS according to statistical data 
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At the same time, the situation in two clusters differs. As it can be seen in Table 5, overall EEPSE Green 

Economy Index converges within the framework of Cluster +. It can be attributed to the convergence process in 

the sphere of economy and society. At the same time, there is a clear divergence process in the educational sphere. 

It can be explained by the fact that countries with good record on this track (the UK, Germany, France) manage to 

preserve their leadership and even to increase their advantages as compared to countries with lower academic 

results (Ireland, Luxembourg, Estonia). 
 

 

 
Table 5. Comparison of indicators through three stages of the research (Cluster +) 

 

Year Factor 1 – 

Education  

Factor 2 – 

Economy  

Factor 3 –  

Politics 

Factor 4 –  

Society  

Factor 5 – 

Environment  

EEPSE 

Green 

Economy 

Index  

2017 -

2018 (1st 

research 

stage) 

Mean 56,3635 52,8778 53,3038 56,8073 51,1628 54,103 

Variance 58,784 24,377 31,252 42,449 11,557 17,131 

Std. deviation 7,66709 4,93732 5,59035 6,5153 3,39952 4,13901 

Coefficient of 

variation (%) 

13,6 % 9,3 % 10,5 % 11,5 % 6,6 % 7,7 % 

2019 (2nd 

research 

stage) 

Mean 55,9068 53,952 51,2549 53,9677 53,8315 53,7826 

Variance 64,666 22,857 5,337 26,69 18,137 14,358 

Std. deviation 8,04151 4,78088 2,31022 5,16619 4,25878 3,78915 

Coefficient of 

variation (%) 

14,4 % 8,9 % 4,5 % 10 % 7,9 % 7 % 

2020 (3rd 

research 

stage) 

Mean 55,9641 53,3169 54,2105 53,3357 52,6741 53,9002 

Variance 67,458 21,215 19,098 10,337 6,539 9,68 

Std. deviation 8,2133 4,60599 4,37014 3,21519 2,55719 3,11133 

Coefficient of 

variation (%) 

14,7 % 8,6 % 8 % 6 % 5 % 5,8 % 

Source: the authors’ calculations in SPSS according to statistical data 

 

Moving on to the situation in Cluster – , it has to be mentioned that 𝜎-divergence was confirmed in the sphere of 

economy of the 14 countries (see Table 6). 
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Table 6. Comparison of indicators through three stages of the research (Cluster – ) 

 

Year Factor 1 -- 

Education 

Factor 2 – 

Economy  

Factor 3 –  

Politics 

Factor 4 –  

Society 

Factor 5 – 

Environment  

EEPSE 

Green 

Economy 

Index 

2017-

2018 (1st 

research 

stage) 

Mean 43,6365 47,1222 46,6962 43,1927 48,8372 45,897 

Variance 6,118 3,758 19,868 18,578 13,105 4,481 

Std. deviation 

2,47354 1,93865 4,4573 4,31023 3,62004 2,11678 

Coefficient 

of variation 

5, 7% 4,1 % 9,5 % 10 % 7,4 % 4,6 % 

2019 (2nd 

research 

stage) 

Mean 44,0932 46,048 48,7643 46,0323 46,0507 46,1977 

Variance 8,481 7,149 8,271 10,105 16,08 2,74 

Std. deviation 

2,91215 2,67385 2,87591 3,17889 4,00996 1,65542 

Coefficient 

of variation 

6,6 % 5,8 % 5,9 % 6,9 % 8,7 % 3,6 % 

2020 (3rd 

research 

stage) 

Mean 44,0359 46,6831 45,7254 46,6643 47,3259 46,0869 

Variance 6,122 14,83 17,645 13,005 14,246 3,68 

Std. deviation 

2,47419 3,85098 4,20058 3,60625 3,77439 1,9184 

Coefficient 

of variation 

5,6 % 8,2 % 9,2 % 7,7 % 8 % 4,2 % 

Source: the authors’ calculations in SPSS according to statistical data 

 

At this point the EEPSE Green Economy Index, based on Quintuple Helix model, provided an ability  

to define scores for the EU countries (plus the UK) and divide them into two clusters, as well as to trace 

divergence and convergence processes in terms of green economy through the three stages of research. 

However, proposed model would gain additional value if it has potential in analysing or predicting 

political/societal/economic events related to green developments. The next chapter tests correlation of EEPSE 

Green Economy Index with the growth of plug-in electric car share in Europe in 2020. 

 

6. Correlation with economy: case of plug-in electric car share growth 

 

To test such correlation, it was decided to take the indicator of plug-in electric car market share in European 

countries in 2020. This year was remarkable since the average market share of new passenger plug-in electric cars 

in Europe more than tripled in this period of time to 11.4% (from less than 3.6% in 2019). Specialists name two 

reasons for that – unprecedented increase of plug-in vehicle sales, and decrease of conventional ICE car sales 

(Kane, 2021).  

 

Data on such indicator was available for almost all EU27 + UK countries, except for Malta and Bulgaria  

(see Table 7):  
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Table 7. Plug-in electric car share of market and EEPSE GEI of the EU countries in 2020 

 

№ Country name EEPSE GEI, 

descending 

 

Passenger plug-in 

electric car market 

share, 2020 

1 Sweden 58,97 0,322 

2 United Kingdom 58,14 0,107 

3 Denmark 57,75 0,164 

4 Germany 56,42 0,135 

5 Finland 56,02 0,181 

6 France 54,69 0,113 

7 Netherlands 54,38 0,249 

8 Austria 52,22 0,095 

9 Luxembourg 52,14 0,114 

10 Spain 51,37 0,048 

11 Estonia 51,07 0,023 

12 Italy 50,82 0,043 

13 Belgium 50,55 0,107 

14 Ireland 50,08 0,074 

15 Slovenia 48,59 0,031 

16 Portugal 48,47 0,135 

17 Latvia 48,29 0,028 

18 Lithuania 47,82 0,011 

19 Greece 47,6 0,026 

20 Czech Republic 47,13 0,026 

21 Slovakia 45,95 0,019 

22 Croatia 45,53 0,019 

23 Malta 45,46 n/a 

24 Romania 45,25 0,022 

25 Hungary 44,94 0,047 

26 Cyprus 43,5 0,004 

27 Bulgaria 43,46 n/a 

28 Poland 43,21 0,019 

Source: the authors’ calculations in SPSS according to statistical data 

From the list above it can already be observed that electric cars are sold better in countries with high EEPSE 

Green Innovation Index. This hypothesis was tested with SPSS software (see Table 8): 

 
Table 8. Correlation of ECV market share in European countries with EEPSE GEI and its components 

 

 

GEI_ 

2020 Education Economy Politics Society 

Natural  

environment 

ECV_market_ 

share 

Pearson 

Correlation ,790** ,565** ,716** ,796** ,672** ,412* 

Sig. (2-tailed) ,000 ,003 ,000 ,000 ,000 ,036 

N 26 26 26 26 26 26 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Source: the authors’ calculations in SPSS according to statistical data 
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As it can be seen from the chart above, the correlation between EEPSE Green Economy Index and plug-in electric 

car market share in the EU countries in 2020 was 0,790 with a very high statistical significance (p-value 0.000), 

which can be characterized as very strong (classification by Political Science Department at Quinnipiac 

University, as cited from Akoglu 2018). 

 

It is interesting that the strongest correlation is found with the sphere of politics (0,796), not economy (0,716). 

True, electric car sales can hardly be described as purely economic factor, since electrification of transport is quite 

a complicated phenomenon. Electric vehicles are still very expensive as compared with conventional analogues. 

Thus, to boost their popularity some subsidies and support from the state are needed, be it tax discounts, cheap 

credits, road and parking privileges etc. Relevant infrastructure, including charging stations, should be created. 

Such tasks definitely lay within the sphere of political system. 

 

The calculations made in this paper present quite interesting results. Previously the differences in electric cars 

market share in various European countries have been attributed by specialists and manufacturers mostly to the 

gap in GDP per capita. For example, European Automobile Manufacturers’ Association (2019) explained, that in 

2018 all countries with an electrically charged vehicle (ECV) market share of less than 1% had a GDP below 

€29,000, including both new EU member states in Central and Eastern Europe, as well as Spain, Italy and Greece. 

By contrast, the manufacturers continue explaining, an ECV market share of above 3.5% only occurs in countries 

with a GDP per capita of more than €42,000. 

 

Taking this into account specialists take the Norwegian market as a benchmark. They point to the fact that just 

like its €73,200 GDP per capita, more than twice the EU average (€30,600) in 2018, Norway’s 49.1% ECV share 

was then exceptional for Europe. 

 

At the same time, the countries that come second and third, Sweden (8%) and the Netherlands (6.7%), have some 

of the highest GDPs in the EU but much lower ECV market shares. 

 

Having investigated these data, market-oriented specialists come to the conclusion that not only there is a clear 

split between Central-Eastern and Western Europe, but also a pronounced North-South divide in terms of electric 

transport development (European Automobile Manufacturers’ Association, 2019). 

 

Of course, such distinctions in economic indicators between different European countries cannot be 

underestimated. Particularly, while western and northern Europeans (conditionally, CL+) have well-developed 

and diversified economies and can concentrate on green shift, others members of the EU still need to ensure 

necessary infrastructure, acceptable level of income etc., to catch up with the levels of development in Western 

Europe. So, two groups of countries have no option but to place emphasis on dealing with different tasks. Second, 

shifting to a greener economy costs money, and leaders might nor be willing to dismiss a generation of workers 

(their electorate).  

 

With all the truth about such observations concerning economic subsystem, such a market-centric approach seems 

to be quite one-sided and to some extent even primitive. Particularly, this view presupposes that proliferation of 

green technologies (in this case – electric cars) depends solely on economic prosperity. 

 

Contrary to that, the EEPSE GEI model provides a better-balanced and multifactorial view on this phenomenon, 

which takes into account educational, economic, political, societal and environmental factors at the same time. 

The effectiveness of such an approach has been confirmed withing the present chapter. 
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7. Discussion and conclusions 

Different integral indicators are widely used as a tool to describe the development of green growth. Attempts to 

make the assessment of green economy have been made by several researches and institutions. For example, 

Kasztelan (Kasztelan, 2017) used 33 selected indicators of green economy on the basis of the OECD 

methodologies and database to that end. Diagnostic variables defining the level of green growth for particular 

countries were adjusted in an attempt to meet three criteria: substantive, formal, and statistical. Based on the 

results obtained, the author concludes that the green growth can provide solutions to economic and environmental 

problems and create new sources for growth (Kasztelan, 2017), however, its level in the OECD countries is still 

insufficient (Ibid). In his research Kasztelan (2018), having examined the green growth level in 28 EU countries, 

applied the same methods and determined 4 groups of countries: Sweden (0.6477) is the leader (in this part the 

results of Kasztelan (Kasztelan, 2018) study are close to the present dissertation), followed by the countries from 

the second group (and in this part the results differ): Croatia (0.5668), Latvia (0.5447), Austria (0.5399), Finland 

(0.5383), the Netherlands (0.5249), Slovenia (0.4925), Denmark (0.4874), Hungary (0.4808), Belgium (0.4777), 

Italy (0.4722), and the United Kingdom (0.4666). Slovakia (0.4647), Lithuania (0.4589), Czech Republic 

(0.4570), Luxembourg (0.4538), Germany (0.4521), Portugal (0.4469), Spain (0.4461), Poland (0.4406), France 

(0.4336), Ireland (0.41), Estonia (0.4038), and Romania (0.4015) belong to the third group. The fourth group 

countries Greece (0.3913), Malta (0.3865), Bulgaria (0.3755), and Cyprus (0.3614) are at the bottom. 

As it can be seen, Kasztelan (Kasztelan, 2018) divided the EU countries into four groups, contrary to two clusters 

found within the present article. It has to be mentioned again, that the OECD methodology (OECD 2017) which 

the scholar took as a basis, ignores the area of education, while the present paper assigns an important role to it. 

The results and methodology of the present article can also be compared to the eco-innovation scoreboard  

and the eco-innovations index, which is aimed at capturing the different aspects of eco-innovation by applying  

16 indicators grouped into five dimensions: eco-innovation inputs, eco-innovation activities, eco-innovation 

outputs, resource efficiency and socio-economic outcomes (Spaini, Markianidou and Doranova, 2018). The 

leaders according to this index are: Luxembourg (138 points), Germany (137 points), Sweden (132 points), 

Finland (121 points), Austria (119), Denmark (115); the worst performers are Cyprus (45), Bulgaria (50), Poland 

(59), Malta (59), Romania (66). Generally these results coincide with the outcome of the research performed by 

the authors of the present article. At the same time the differences may be caused by different methodology, 

because eco-innovation scoreboard places less emphasis on environmental and political issues and more on 

economy. 

Therefore, there are both similarities in the assessment of the green economy presented in this paper and other 

studies, and differences, which can be affected (as well as by the methodology) by the time period, countries 

under research and indicators chosen. Key challenges of the indicator approach also include data availability, right 

balance between different indicator selection criteria, systemic understanding of the relationships between 

indicators, and the variable usage contexts of the indicators. 

Still, the EEPSE Green Economy Index, presented within this paper – a set of policy-relevant key indicators based 

on Quintuple Helix model – proved usable for dealing with key green growth issues, analysing different 

countries’ “green” performance and various economic, political and societal events related to green development.  
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Appendix 1. Indicators used for each of the subsystems of the Quintuple Helix: 

Subsystem 1. Education: 

S_1_1 Research institutions prominence 0–100 (best) (Global competitiveness report (further – GCR) 2019); 

S_1_2 Scientific publications score (GCR, 2019); 

S_1_3 Gross expenditure on R&D, % of GDP (Global Innovation Index, 2020); 

S_1_4 Total number of documents in Scopus, Environmental science, cumulative, 1996 – 2019 (SJR — SCImago, 2021); 

S_1_5 Citable documents, 1996 – 2019 (SJR — SCImago, 2021); 

S_1_6 Citations (SJR — SCImago, 2021); 

S_1_7 Self-citations (SJR — SCImago, 2021); 

S_1_8 Citations per document (SJR — SCImago, 2021); 

S_1_9 h-index, (SJR — SCImago, 2021); 

S_1_10 Patents by origin/bn PPP$ GDP (Global Innovation Index Report, 2020); ** 

 

Subsystem 2. Economic aspects: 

S_2_1 GDP per unit of energy use (Global Innovation Index Report, 2020); 

S_2_2 ISO 14001 environmental certificates per bn PPP$ GDP (Global Innovation Index Report, 2020); 

S_2_3 Resource efficiency index (The global sustainable competitiveness index, 2020)**;  

S_2_4 Greenhouse gas emissions score (Climate Change Performance Index, 2021); 

S_2_5 Share of renewable energy in gross final energy consumption by sector, % (Eurostat, 2019) 

S_2_6 The global sustainable competitiveness index (2020)**; 

S_2_7 Circular material use rate, % of material input for domestic use (Eurostat, 2019)**; 

S_2_8 Efficiency sectors (Global Competitiveness Report, 2019); 

S_2_9 Growth of innovative companies 1–7 (best) (Global Competitiveness Report, 2019); 

S_2_10 Energy transition index (Energy transition index 2020 by World Economic Forum);** 

 

Subsystem 3. Political system: 

S_3_1 Stringency of environmental regulations, index (Travel and Tourism Competitiveness Report, 2019); 

S_3_2 Enforcement of environmental regulations, index (Travel and Tourism Competitiveness Report, 2019); 

S_3_3 Environment-related treaties in force count (out of 29 possible) (Global Competitiveness Report, 2019); 

S_3_4 Climate policy, index – covers both national and international climate policy performance (Climate change 

performance index, 2021)**;  

S_3_5 Climate Change Performance Index (Climate change performance index, 2021); 

S_3_6 Environmental performance, index (Global Innovation Index, 2020); 

S_3_7 Environmental tax revenues, % of GDP (Eurostat, 2018); 

S_3_8 Intellectual property protection 1–7 (best) (Global Competitiveness Report, 2019); 

S_3_9 Population covered by the Covenant of Mayors for Climate & Energy signatories – percentage of total population 

(Eurostat, 2019, for the UK – 2018)**; 

S_3_10 Renewable energy regulation 0–100 (best) (Global Competitiveness Report, 2019). 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2021.9.4126)
https://sustainabledevelopment.un.org/content/documents/126GER_synthesis_en.pdf
http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
https://trilemma.worldenergy.org/#!/energy-index
https://rsf.org/en/ranking


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

       2021 Volume 9 Number 1 (September) 

   http://doi.org/10.9770/jesi.2021.9.4126) 

 

434 

 

 

Subsystem 4. Civil society: 

S_4_1 Attitude of European citizens towards the environment – percentage of population who consider environmental issues 

to be important (Eurobarometer, 2017)**; 

S_4_2 World Press Freedom Index (Reporters without borders, 2020)*; 

S_4_3 Democracy index (The Economist Intelligence Unit, 2020); 

S_4_4 Civil liberties (The Economist Intelligence Unit, 2020)**; 

S_4_5 Social Capital Index (The global sustainable competitiveness index, 2020)**; 

S_4_6 Incidence of corruption 0–100 (best), (Global Competitiveness Report 2019); 

S_4_7 Internet users % of adult population, (Global Competitiveness Report, 2019). 

S_4_8 People at risk of poverty or social exclusion, Eurostat (2019), except for Ireland, Italy, the UK (2018)**; 

S_4_9 Share of busses and trains in total passenger transport, % of total inland passenger-km (Eurostat, 2018)**; 

S_4_10 Females employed with advanced degrees, % (Global Innovation Index, 2020)**. 

 

Subsystem 5. Natural environment: 

S_5_1 Environmental performance index (Environmental performance index report, 2020)**; 

S_5_2 Air quality (Environmental performance index report, 2020)**; 

S_5_3 Water resources (Environmental performance index report, 2020)**; 

S_5_4 Biodiversity and habitat (Environmental performance index report, 2020)**; 

S_5_5 Forest cover change, % (The Travel & Tourism Competitiveness Report, 2019)*; 

S_5_6 Wastewater treatment, % of total (The Travel & Tourism Competitiveness Report, 2019); 

S_5_7 Total protected areas, % of territory (The Travel & Tourism Competitiveness Report, 2019); 

S_5_8 Natural capital (The Global Sustainable Competitiveness Index, 2020)**; 

S_5_9 Ecological sustainability, index (Global Innovation Index Report, 2020); 

S_5_10 Agriculture (Environmental performance index report, 2020)**. 

 

 

* a negative indicator (the lower it is – the better the situation for sustainable development is); 

** new indicator as compared with the first stage (O. Lavrinenko et al., 2019) of the research. 
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