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Abstract. This paper summarises the arguments and counterarguments 
within the scientific discussion on international cooperation’s role in 
combatting climate change and its impacts. The primary purpose of the 
research is to determine renewable energy development reliance on 
democracy and globalisation levels. The objects for analysis are Ukraine and 
countries with different democracy regimes: full democracy (Finland, 
Denmark, Spain), flawed democracy (Poland, Slovakia, Hungary, and the 
Czech Republic) and hybrid democracy (Ukraine, Turkey and Montenegro). 
To gain the research goal, the authors examined data on the share of 
renewable energy, GDP per capita, labour force and gross fixed capital 
formation from 2012 to 2019. The data was retrieved from the Eurostat 
database, World Data Bank, KOF Swiss Economic Institute and the 
Economist Intelligence Unit. The following methods and tests were used: 
Levin, Lin, and Chu test; Augmented Dickey-Fuller Fisher and Phillips-
Perron Fisher unit root test; Im, Pesaran, Shin’s panel unit root tests. The 
authors used the Pedroni test to cointegration among variables. The Fully 
Modified OLS and Dynamic OLS panel cointegration techniques were 
applied to evaluate a statistically significant longer-term relationship 
between variables. The findings confirmed that for countries with the hybrid 
regime, the changes in political and economic globalisation provoked the 
rapid growth of renewable energy compare with countries from full and 
flawed democracy.   

1 Introduction 
Nowadays, international climate change commitments are on the agenda. The pointed 

question is to mitigate and adapt to adverse climate changes while decreasing human health 
and environmental risks and providing global economic, social, and energy preparedness.  
The urgent action to combat climate change and its impacts need international cooperation. 
It stands to mention that the climate consensus is expressed by the several signed international 
agreements such as the United Nations Framework Convention on Climate Change, Kyoto 
Protocol to the UN Framework Convention on Climate Change, Paris climate agreement, etc. 
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In December 2019, the EU Council presented the European Green Deal (EGD) to achieve a 
carbon-free economy with net-zero greenhouse gas emissions until 2050. Green energy 
transition drives the energy-efficient potential, renewable energy sources and green transport, 
circular economy development, carbon capture and storage, smart network services, the 
extension of bioenergy etc. 

EGD opens the window of opportunities for global energy collaboration to boost 
economic growth. It should provide a positive energy balance, gain energy independence, 
create fair competition in the energy market, increase the share of energy generations from 
renewable sources, develop a proportional energy tariffs policy, etc. To be an active actor of 
global combating climate change, different countries have accepted the Paris Agreement 
Goals in reliance upon national strategies and priorities.  However, many countries are falling 
behind in the case of their National Energy and Climate Plans.  

Nowadays, the pandemic challenge opened new opportunities to renovate the economics 
sustainably. Green energy transformation is considered to be a vector toward energy 
independence. Energy efficiency and renewable energy sources are the determinants 
attributes of economic growth. Thus, energy-efficient advance allows a considerable decline 
in the different energy generation for GDP growth and social welfare. It triggers all-electric 
economy development by renewable energy share gains and reduces fossil fuel consumption. 
Thus, advance in energy efficiency and renewable energy are global priority orientations.  

It worth noting that GDP energy intensity is on a downtrend. However, it is still high, 
especially for Ukraine. Figure 1 shows that, in 2019, the global total energy consumption per 
unit of GDP decreased by 26.2% compared to 2000, while in Ukraine – by 56.3% [2]. 
However, in 2019, Ukrainian GDP energy intensity was by 2.11 times compared to the global 
level. In turn, in Poland (one of the biggest trade partners of Ukraine), the level of GDP 
energy intensity was lower by 2.7 times in 2019.  

 

 
Fig. 1. Energy intensity (total energy consumption per unit of GDP), 2020-2019 
*Source: compiled by the authors based on the data [2]. 

 
The analysis of statistical data showed that Ukrainian total energy consumption per unit 

of GDP is stratospheric. Therefore, the green energy transition requires massive investments 
and expenditures in energy and consumer sectors to increase energy efficiency by 
implementing new technologies in production, transportation, and energy consumption. 
Notably, renewable energy sources are considered the most powerful instrument in 
decarbonising the national and global economies. 
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Fig. 2. Publication activity o “renewable energy” and “economic growth”, 2000-2020 

Source: developed by the authors based on [1]. 
 
Many scientific discussions were made to unveil the impact of economic, social and 

political spheres on developing energy-efficiency and promoting renewable energy sources. 
The findings proved the snowballing growth of scientific interest in investigating renewable 
energy development’s economic influence (Fig.2). In could be assumed that in 2014, the 
number of publications increased by 31% and stated to rapid growth when the 
Intergovernmental Panel on Climate Change presented the Fifth Assessment Report on the 
anthropogenic impact on climate change in 2013.  

 

 
Fig. 3. The visualisation of co-occurrence network map on “renewable energy” and 
“economic growth”, 2000-2020 
Source: developed by the authors based on [1]. 
 

To find the main directions in publication activity, this study applied the visualisation 
of similarities method described in the several scientific papers [3; 4; 5; 6]. The practical 
realisation was provided with the VOSviewer software tool. The study sample consisted of 
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2000 of the most cited documents published in the high-reliable scientific journals indexed 
by the Scopus database from 2000 to 2020.  

The findings proved the strong relationship between economic growth and renewable 
energy. Figure 3 shows the strong link strength between the term “renewable energy” and 
“economic growth”. This couple of terms co-occurred 147 times in the investigated 
documents published from 2000 to 2020. The total link strength of the “renewable energy” 
is higher – 833, while “globalisation” – 719.  

Therefore, the network analysis of keyword co-occurrence demonstrates three big 
clusters which indicate the research direction of analysed documents. The first biggest cluster 
(blue) consists of 42 terms which demonstrates the scientists’ interest in developing the 
globalisation process. The second cluster (green) shows that scientists devoted a lot of 
attention to economic growth and economic globalisation in renewable energy consumption 
(link strength is 79). In turn, the third (purple) and forth (red) clusters allowed concluding 
that the issues of renewable energy were investigated under economic globalisation (link 
strength is 39), climate change (link strength is 35), in prospects of political globalisation 
(link strength is 35), energy efficiency (link strength is 27) and others.  

The above analysis showed that research directions such as looking for best energy 
practices, new methods, innovative technologies, green financing, economic mechanisms 
etc., in mitigating and adopting against adverse climate are prioritised on the international 
level to develop renewable energy carbon-free economy. The obtained results indicated that 
the scientific community has significant progress in investigating the role of economic and 
political globalisation in developing and extending renewable energy [7–11].  

In the studies [13–15] the findings confirmed the linking between economic growth, 
renewable energy and greenhouse gas emission. The authors noted that green investments 
boost economic development by renewable energy while decreasing the adverse greenhouse 
gas emissions [16; 17]. The influence of energy efficiency aspects on economic welfare was 
considered in the studies [1826].  

However, the obtained results showed the scarcity of publications devoted to 
investigating the impact of determinants of democracy and globalisation processes on 
renewable energy development [27–33]. In turn, Fig. 4 allowed noticing that growth of 
democracy (DI) and globalisation level (KOF) provoke energy-efficient development).  

  

 
Fig. 4. Changes oEEEE, DI and KOF in 2019 compared to 2012 
*Source: developed by the authors based on the data [34; 35; 36]. 
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Besides, this research direction is relatively new. The study [38] analyses the impact of 
democracy and renewable energy on the volume of carbon emission. The authors emphasised 
that the trade openness, population, economic growth and foreign direct investment forced 
behind the carbon emissions. However, economic growth could decrease the volume of 
carbon emission if democracy was accounted for. In the paper [39] the author proposed 
instruments to accelerate energy transition under political influence. The author indicated 
that collaboration between government and business in the energy sector promotes economic 
decarbonisation by increasing the renewable-driven buyers and increasing the number of 
government energy policy supporters by the corporate renewable buyers. 

The paper [40] provides the analysis of policy choices impact on renewable energy 
development. The authors concluded that the EU membership, federalist political system and 
the state of the existing energy supply system were the main drivers in renewable energy 
development. The findings showed that supporting renewable policy in electricity production 
did not depend on fossil and nuclear energy shares in the economy's national energy supply 
and CO2 intensity. In the study [41] the scientists analysed the determinants of adopting 
climate-relevant policies based on the examples of developing and emerging countries. The 
authors concluded that the probability of adopting renewable energy policies is higher for 
more developed counties. Besides, EU membership facilitates renewable policy adoption, 
while natural endowments for producing renewable energy had less influence on 
governments to adopt renewable energy policies. 

Given the above results, this study investigates the impact of economic and political 
globalisation on renewable energy for EU countries with different democracy regimes and 
Ukraine and Turkey as the potential EU candidates.  

 
 
2 Materials and methods 
 
The core hypothesis of the paper was: 
H1: The type of political regime, the level of economic and political globalisation 

influences renewable energy.   
For the analysis, the study used the Cobba-Duglas function framework, which explains 

that total production relates to labour and capital inputs [42–45]. In the papers [46; 47] the 
authors used the modified function (extending the traditional model by the renewable energy 
and others explanatory variables) to explain the relationships among renewable energy, 
carbon emissions and gross domestic product. The findings [48; 49] confirmed that 
globalisation allowed declining the energy demand by spreading green innovations.  

Considering it, the study used the modified function (1) where economic and political 
globalisations were chosen as explanatory variables:  

 
𝑅𝑅𝑅𝑅 = 𝑓𝑓(𝐾𝐾; 𝐿𝐿;𝐺𝐺𝐺𝐺𝐺𝐺;  𝐸𝐸𝐸𝐸;𝑃𝑃𝑃𝑃)      (1) 
 
where RE – the share of renewable energy in the final energy consumption; EG – the 

level of economic globalisation; PG – the level of political globalisation; K – the gross fixed 
capital formation; L – total labour force (people from ages 15 and older who supply labour); 
GDP – gross domestic products.  

 
The study sample was generated by EU countries with different political regimes 

involving Ukraine and Turkey (potential EU members). The Economist Intelligence Unit was 
a source countries’ Democracy Indexes for dividing them be three groups (Table 1): Full 
democracy (Finland, Denmark, Spain), Flawed democracy (Poland, Slovakia, Hungary and 
the Czech Republic) and Hybrid regime (Montenegro, Turkey and Ukraine).  
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Table 1. Countries by regime types (Democracy Index 2020) 

Country Regime type Country’s score  
2020 Description 

Finland 
Full democracy 

9.2 Political culture respects and 
reinforces civil liberties and 
fundamental political freedom.  

Denmark 9.15 
Spain 8.12 
Czech Republic  

Flawed 
democracy 

7.67 Elections are fair and 
accessible, and fundamental 
civil liberties are honoured. 
However, political culture is 
underdeveloped. 

Slovakia 6.97 
Poland  6.85 
Hungary 6.56 

Montenegro 
Hybrid regime 

5.77 Government pressure on 
political opposition, electoral 
frauds, corruption, etc. 

Ukraine 5.81 
Turkey 4.48 

*Source: compiled by the authors based on the data [34]. 
 
The data used in this study were obtained from the Eurostat database (share of renewable 

energy in final energy consumption), KOF Swiss Economic Institute (KOF Globalization 
Index and its dimensions), World Data Bank (GDP, Labour force and Gross fixed capital 
formation) for 2012-2019 years. 

 
Table 2. Variables, denotation, and their meaning for analysis 

Variables Denotation Meaning Source 

Economic 
Globalisation EG 

The economic dimension demonstrates 
international trade and business activity 
state, trade flows, international 
investment, international trading 
constraints and taxes, etc. KOF Swiss 

Economic 
Institute 

Political 
Globalisation PG 

Political dimension characterises 
country membership in international 
organisations, ratification of 
international multilateral agreements, 
the number of embassies and other 
foreign delegation in the country, etc. 

Renewable 
energy RE The share of renewable energy in the 

final energy consumption Eurostat 

Gross Domestic 
Product GDP 

The sum of value added (differences 
between producers' gross output and the 
value of intermediate goods and services 
consumed in production) from all 
producers.  World Data 

Bank Capital K gross fixed capital formation in US$ 

Labour L 
total labour force (people from ages 15 
and older who supply labour for the 
production of goods and services 

*Source: compiled by the authors based on [35; 36; 37]. 
 
The descriptive statistic of the data presented in Table 3. All data were in logarithm 

before calculation. The study used the software EViews for the analysis.  
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Table 3. The summary of the descriptive statistic of the selected variables 
 RE GDP K L PG EG 

Mean 1,21 4,23 10,54 6,68 1,94 1,90 
Median 1,18 4,25 10,73 6,67 1,96 1,91 

Maximum 1,64 4,80 11,44 7,37 1,99 1,96 
Minimum 0,30 3,33 8,91 5,40 1,77 1,75 
Std. Dev. 0,34 0,38 0,63 0,58 0,05 0,04 
Skewness -0,83 -0,53 -1,27 -0,71 -2,11 -1,27 
Kurtosis 3,57 2,81 4,31 3,06 6,48 4,69 

Jarque-Bera 9,32 3,51 24,47 6,14 89,77 27,90 
Probability 0,01 0,17 0,00 0,05 0,00 0,00 

Sum 86,82 304,84 759,12 480,82 139,56 136,74 
Sum Sq. Dev. 8,04 10,15 28,27 23,70 0,20 0,11 

*Source: compiled by the authors.  
 
The findings of correlation analysis allowed concluding that political and economic 

globalisation had the highest correlation. It justified using two modified models of 
function (1) with separately involving political and economic globalisation.  
 
3 Empirical model  

 
Considering the results mentioned above of analysis, under the investigation, the 

function (1) presented as two panel cointegration equations: 
 
Model 1:  𝑅𝑅𝐸𝐸𝑖𝑖𝑖𝑖 = 𝛿𝛿 + 𝛼𝛼𝐾𝐾𝑖𝑖𝑖𝑖 + 𝛽𝛽𝐿𝐿𝑖𝑖𝑖𝑖 + 𝛾𝛾𝐺𝐺𝐺𝐺𝐺𝐺𝑖𝑖𝑖𝑖 + 𝛿𝛿𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖   (2) 
 
Model 2: 𝑅𝑅𝐸𝐸𝑖𝑖𝑖𝑖 = 𝛿𝛿 + 𝛼𝛼𝐾𝐾𝑖𝑖𝑖𝑖 + 𝛽𝛽𝐿𝐿𝑖𝑖𝑖𝑖 + 𝛾𝛾𝐺𝐺𝐺𝐺𝐺𝐺𝑖𝑖𝑖𝑖 + 𝛿𝛿𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖   (3) 
 
where α, β, γ, 𝛿𝛿 – regression’s parameters which evaluate and explain the elastic of 

output relate to share of the renewable energy in the final energy consumption, economic 
globalisation, political globalisation, labour, capital; 𝜀𝜀 – the error term; i=1,..., N; t=1,..., T.  
 

At the first stage, the study checked the stationarity of the data using the panel unit root 
tests (the null hypothesis – the selected variables were non-stationary): Levin, Lin, and Chu 
test (LLC); Augmented Dickey-Fuller Fisher (ADF) and Phillips-Perron Fisher) unit root 
test; Im, Pesaran, Shin’s panel unit root tests (IPS). The next step – check the cointegration 
between variables using the Pedroni residual cointegration test.  

If cointegration exists, at the last stage, the statistically significant longer-term 
relationship between variables will be checked using the Fully Modified OLS (FMOLS) and 
Dynamic OLS (DOLS) panel cointegration techniques.  

 
4 Results and discussions  

 
The first stage is checking the stationarity of the variables using the panel unit root tests. 

The findings confirmed the stationarity of all variables at the first level.  
 

Table 4. The findings on stationarity analysis of the variables 
 

Tests Statistic 
Parameters 

Variables 
At level 

RE GDP L K EG PG 
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Levin, Lin & Chu Statistics -1,67 -6,17 -16,13 -5,26 -4,17 -0,32 
Probability 0,05 0,00 0,00 0,00 0,00 0,37 

Im, Pesaran and Shin W-stat Statistics 0,95 -1,02 -1,86 -0,91 -2,33 0,37 
Probability 0,83 0,15 0,03 0,18 0,00 0,65 

ADF-Fisher Chi-square Statistics 9,67 26,11 31,08 26,63 35,67 12,89 
Probability 0,94 0,097 0,03 0,09 0,00 0,79 

PP-Fisher Chi-square Statistics 17,84 8,21 20,94 5,48 47,24 20,19 
Probability 0,47 0,97 0,28 0,99 0,00 0,32 

Tests Statistic 
Parameters at 1st difference 

Levin, Lin & Chu Statistics -4,39 -4,95 -3,23 -5,43 -3,04 -6,53 
Probability 0,00 0,00 0,00 0,00 0,00 0,00 

Im, Pesaran and Shin W-stat Statistics -1,16 -0,21 -0,64 -0,56 1,66 -0,02 
Probability 0,00 0,00 0,00 0,00 0,00 0,00 

ADF-Fisher Chi-square Statistics 27,02 17,08 22,33 21,13 29,16 18,59 
Probability 0,00 0,00 0,00 0,00 0,00 0,00 

PP-Fisher Chi-square Statistics 69,65 19,21 43,01 19,51 91,22 40,84 
Probability 0,00 0,00 0,00 0,00 0,00 0,00 

Source: developed by the author. 
 

The results of stationarity analysis confirmed that only EG was stationary at the level 
in all tests. Besides, all variables had become stationarity at the 1st level. The findings 
allowed rejecting the null hypothesis of non-stationarity at 1% significance. It allowed testing 
the cointegration among variables using the Pedroni panel cointegration test.  

 
Table 5. The results of cointegration tests among selected variables for model 1 with 

economic globalisation 

Test 
Within-dimension 

Test 

Between-
dimension 

Stat. Prob. Stat. Prob. Stat. Prob. weighted 
panel v-statistic 0,05 0,48 -0,93 0,83 group rho-statistic 4,10 1,00 

panel rho-statistic 2,69 1,00 2,56 0,99 group PP-statistic -6,71 0,00* 
panel PP-statistic -3,50 0,00* -4,83 0,00* group ADF-statistic -5,38 0,01* panel ADF-statistic -2,89 0,00* -4,79 0,02* 

Note: * represents significance at the 1% level. 
Source: developed by the author. 

 
Table 6. The results of cointegration tests among selected variables for model 2 with 

political globalisation 

Test 
Within-dimension 

Test 

Between-
dimension 

Stat. Prob.  Stat. Prob.  Stat. Prob.  weighted 
panel v-statistic -2,56 0,99 -2,32 0,99 group rho-statistic 3,9 1,0 

panel rho-statistic 2,31 0,99 2,29 0,99 group PP-statistic -5,6 0,0* 
panel PP-statistic -1,57 0,00* -2,79 0,00* group ADF-

statistic -2,7 0,0* panel ADF-statistic -1,45 0,00* -2,39 0,01* 
Note: * represents significance at the 1% level. 

Source: developed by the author. 
 
The findings (Table 5 and 6) confirmed the statistical significance at 1% level for 

six out of eleven test probabilities. Thus, the hypothesis of non-cointegration among selected 
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variables could be rejected. It allowed applicating of the Fully Modified Ordinary Least 
Square (FMOLS) and Dynamic Ordinary Least Square (DOLS) panel cointegration 
techniques for checking the long-run relationship among selected variables. The finding of 
FMOLS and DOLS presents in Table 7.  

Table 7. The findings of a long-run relationship among selected variables 
(FMOLS and DOLS panel cointegration techniques) 

Tests Stat. 
Param. 

Model 1 with political globalisation 
Dependent Variables RE 

Full democracy Flawed democracy Hybrid regime 
Independent Variables 

L K PG GDP L K PG GDP L K PG GDP 

F Coeff. 0,79 1,2 -1,11 1,35 1,68 0,62 0,26 -0,25 0,82 0,07 3,63 0,18 
Prob. 0,46 0,00* 0,26 0,00* 0,38 0,09** 0,04** 0,60 0,00* 0,65 0,00* 0,38 

D Coeff. 0,22 1,28 0,84 1,44 0,58 0,55 0,43 -0,39 0,87 0,12 3,62 -0,22 
Prob. 0,05** 0,00* 0,03** 0,01* 0,01* 0,02** 0,02** 0,44 0,03** 0,75 0,01* 0,68 

Tests Stat. 
Param. 

Model 2 with economic globalisation 
L K EG GDP L K EG GDP L K EG GDP 

F Coeff. 1,03 1,13 0,13 1,36 2,37 0,74 0,33 -0,33 0,18 0,24 0,54 0,46 
Prob. 0,45 0,01* 0,00* 0,01* 0,18 0,01** 0,05** 0,21 0,02** 0,01* 0,03** 0,04** 

D Coeff. 0,39 1,19 0,12 1,38 2,28 0,72 0,31 -0,40 0,20 -0,68 0,42 1,51 
Prob. 0,82 0,02** 0,06** 0,03** 0,22 0,03** 0,04** 0,22 0,76 0,36 0,00* 0,08** 

Note: * and ** represents significance at the 1% and 5% levels; F – FMOLS techniques; D 
– DOLS techniques 

Source: developed by the author 
 
The results of long-run relationship analysis confirmed that for the countries from 

full democracy the group an increase of 1% in gross domestic product and capital (in both 
FMOLS and DOLS panel cointegration techniques), labour and political globalisation 
(DOLS panel cointegration techniques) lead to increasing renewable energy by 1.35, 1.2, 
0.84 and 1.28, respectively. In the model with economic globalisation, the same indicators 
gross domestic product, capital and political globalisation had a statistically significant 
impact on renewable energy at 1% and 5%.  

In the model with political globalisation for the countries with flawed democracy, 
all variables excluding GDP (DOLS) positively impacted growing renewable energy. Thus, 
increasing labour, capital and political globalisation allowed increasing the renewable energy 
by 0.58, 0.55, 0.43, respectively. In the model with economic globalisation only two 
indicators (labour and economic globalisation) were statistically significant at 1% and 5%.  

However, in model 1 for countries with the hybrid regime, an increase of 1% in 
political globalisation and labour (in both FMOLS and DOLS panel cointegration techniques) 
allowed increasing the renewable energy 0.82 and 3.63 (FMOLS), 0.87 and 3.62 (DOLS), 
respectively and in the model 2 with FMOLS panel cointegration techniques, increasing of 
all variables by 1% lead to increasing of renewable energy.   

The findings allowed concluding that for countries with the hybrid regime, the 
changes in political and economic globalisation provided the rapid growth of renewable 
energy compared with countries from full and flawed democracy.   

 
5 Conclusions    

 
Given the traditional economic model, economic growth requires more resource while 

increasing the adverse environmental impact. The carbon-neutral model of economic 
development promotes renewable energy demand. However, the aforementioned contradicts 
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with principles of sustainable development. Therefore, this paper provided a bibliometric 
analysis of publication activity to determine the main research directions on the linkage 
between renewable energy and globalisation process in the countries. Using the VOSviewer 
software tool allowed visualising the network map of keywords’ co-occurrences of the high-
reliable documents indexed by the Scopus database from 2000 to 2020. The obtained results 
proved the strong link strength between renewable energy, political and economic 
globalisations.  

In turn, there were visualised three significant clusters that indicate the scientists’ interest 
in 1) developing energy policy toward carbon-neutrality; 2) economic development under the 
influence of energy consumption, CO2 emission and energy consumption; 3) considering the 
relationship between renewable energy development, political and economic globalisation, 
Herewith, a comprehend analysis of identified research directions showed that exploring the 
best energy practices, new methods, innovative technologies, green financing, economic 
mechanisms etc., in mitigating and adopting against adverse climate were prioritised on the 
international level to develop renewable energy and carbon-free economy. 

Thus, the findings confirmed that in countries with different levels of democracy and 
political regimes, the changes in the core economic parameters (labour, capital and gross 
domestic product), economic and political globalisations lead to extending renewable energy 
with different amplitude. Similar findings were obtained in the papers [39–41]. Thus, the 
increasing of political globalisation by 1% provoke the growth of renewable energy by 0.84 
for full democracy countries (DOLS), 0.43 for flawed democracy (DOLS), 3.62 for the 
hybrid regime (DOLS). Thus, the countries with the hybrid regime should focus on 
implementing the mechanism to strengthen political stability and provide political 
globalisation. Besides, the growth of economic globalisation by 1% lead to increasing of 
renewable energy by 0.12 (FMOLS) and 0.13 (DOLS) for full democracy countries, 0.33 
(FMOLS) and 0.31 (DOLS) for flawed democracy, 0.42 (FMOLS) and 0.54 (DOLS) for the 
hybrid regime. The increasing of trade and financial openness allowed improving economic 
globalisation. It allowed increasing the speed of extending and penetration of renewable 
energy. The increasing of political and economic globalisation allowed attracting additional 
green investments and innovation for spreading renewable energy.  
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