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Abstract

:

This article examines the acceptance of renewable energy in the adoption of the climate package, taking into account the GREEN consumer values among consumers in Poland. The research problem addressed in this paper relates to the measurement of consumer values in terms of the GREEN concept; specifically, consumer acceptance of the available offerings provided by real businesses. In addition, consumer needs are important in terms of ensuring the acceptance of renewable energy, which will create opportunities for its production in the context of the Fit 55 climate package. The study formulates some research questions and hypotheses to justify the concept with empirical data by applying statistical tests. The study is presented in several sections with a detailed presentation of secondary and primary data. The main outcome of the research is based on the primary data using a structured survey questionnaire administered in Poland and 557 collected samples. Nowadays, the responsibility also lies with consumers, as green consumption will entail green production. The research concludes that Poland’s consumers have a good level of acceptance of RES, based on the current green energy situation of Poland, which may lead to sustainability and will benefit policy makers in government, corporations and end consumers.
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1. Introduction


Poland has a specific historical dependence on coal energy. Therefore, transformation toward renewable energy is very difficult and costly. According to the European Commission’s calculations, energy transformation in Poland will cost as much as EUR 240 billion [1]. The government of Poland is working to ensure that the investment of the Just Transition Fund (JTF) is specifically in the area of transformational developments. As per the study conducted in Poland on the main sources of electricity in the future, fossil fuel dependency, mainly on coal and gas, will continue until 2040 [1]. However, proportional changes in fossil fuel use will be visible, with the concentration of fossil fuel emission sources tensing towards zero between the present and 2040, including the implementation of all common renewable energy sources [1]. Data analyzed by NASA indicated that the increasing concentration levels of carbon components, mostly carbon dioxide, need to be addressed. The level has increased for 13 years, from 2006 to 2019. The current CO2 concentration of about 411 ppm has generated an increase of 1.1 °C in the global Earth temperature compared to the pre-industrial era (late 19th century).



Countries have decided to decrease emissions of carbon. In this adaptation process, Germany is implementing a plan to decrease carbon emissions by a minimum of 80% of the current level by 2050, and has developed an implementation map for the execution of this process [2]. Energy-sourced carbon dioxide (CO2) emissions make up the largest share of GHG emissions and account for about 85% of the total GHG emissions in Germany today [1]. The European Union has demonstrated consistent execution in terms of the protection of the climate and the environment. Policies related to energy sector development that prioritize the achievement of targets established by the European Commission are the key tool for promoting the green energy. The targets formulated in the “European Green Deal” documents go beyond those of the Paris Agreement. The European Union aim to be a climate-neutral by 2050. These goals are appropriate from an environmental standpoint and must have coordinated support across the political spectrum as well as larger alignment with goals related to the development of economic infrastructure taking into account the social conditions of member countries. An economic slowdown of the European economy has occurred due to the COVID-19 crisis, and challenges of economic stagnation are still ongoing and are visible in community life.



Currently, questions related to the current scenario arise. One such question relates to the importance and degree of prioritization that member states assign to climate, and another is the implementation of transition in the energy sector. The implementation of the energy transition will require unconditional effort in terms of convincing the societies and countries involved about the policy formulation and implementation [3]. The changes in the Polish energy sector to date show the motivation of the government, although the energy sector also experienced the pandemic. It has emphasized the growing economic and political problems related to the enormous costs of domestic energy production from coal and lignite, and accelerated the decreasing in the use of these raw materials. The government department responsible for the energy sector had a discussion with trade unions in 2020 and decided on the transition away from coal for energy production in Poland [3]. An independent scientific advisory board was established under European climate law, and a “carbon budget” was implemented to control the process of determining the emissions reduction target for 2040. The “fit for 55” package also contains recommendations for reforming the EU’s whole 2030 climate and energy policy, including laws on energy efficiency, land use and forestry, renewable energy, new car emissions, and the Energy Taxation Directive. The carbon trading system’s procedure should be enhanced according to this proposal.



The European Green Deal financing will be reinforced by a green finance strategy and will receive massive public resources to be spent on research and innovation, according to von der Leyen’s ideas. It is worth noting that the European Green Deal is partially supported by the EU budget and the Next Generation EU Facility, with climate goals accounting for 30% of the expenditure. The WHO recently announced new air quality recommendations (the previous one was announced in 2005) on which governments can base their decisions. Significantly, ultrafine particles have now been included in the records for the first time. Unfortunately, the conclusions of these recommendations are very discouraging—almost 100% of the population lives in areas where pollution levels exceed standards. Air pollution caused by the burning of fossil fuels, oil and coal is one of the biggest threats to humans and has fatal consequences. This is why it is so important to change energy sources. In addition, current models predict that catastrophic meteorological phenomena, such as fires and hurricanes, will increase. Therefore, there is no choice for humanity but to switch to clean energy. Unfortunately, the coal lobby—not only in Poland, but also in Australia, for example—is very strong and influences government decisions [4].



The development of renewable energy and the exploration of resources are in the developmental stage, where European Union (EU) countries are participating more aggressively, making decisions regarding the implementation of strategies to achieve the goals of “The European Green Deal” [5], and committing to greater usage of renewable energy sources (RES). Sustainable energy consumption is the main goal of the state authorities in Poland. This goal favors the switching over of energy production from coal to RES [6]. Sustainable growth may be possible only with collaborative efforts towards the implementation of RES; although it is challenging, this is the only way to reduce costs to make a viable business model [7,8]. The climate policy implementation of the EU is the key motivation for Poland to revive its energy sector and make the transformation from traditional energy sources to RES [9]. The development of global economy depends widely on the energy resources. The energy must be cheap and should be green. Though awareness programs have been a widespread approach used by many organizations, questions remain about the acceptance and adaptability of the end consumer [10]. There is a necessity for energy transition worldwide, but the whole world is facing the same challenges. It is crucial to keep in mind to the protection of vulnerable households and implement policies to combat hidden energy poverty [11].



The main research problem was established based on an extensive literature review conducted to look for gaps in policy that needed to be addressed for the benefit of society and governments. Renewable energy sources are not new, and perhaps awareness regarding their consumption and accessibility is not widespread among consumers. The main problem is assessing the GREEN consumer values while considering renewable energy sources. Consumers are the final decision makers in the consumer world, so the available options must satisfy their needs and it must be assured that they are willing to consume the products or services [12,13]. In the process of assessment, the climate package deal of the EU is also being assessed to analyze the current situation of Poland in terms of the acceptance of the EU climate package commitment. The research further formulated some questions and hypotheses in order to assess this problem following a systematic process. Based on these facts, the study framed some relevant questions: What is the current status of renewable energy production in Poland? By what means is Poland showing the year-on-year growth in the production and consumption of renewable energy. What is the importance of climate package adoption for Poland? How is Poland shaping GREEN consumer values among consumers? The study is presented in Section 6 sections where the Section 1 is the Introduction, the Section 2 presents the Theoretical Background, Materials and Methods are presented as Section 3, the Section 4 contains the Results of the research, the Section 5 includes a Discussion, and the Section 6 contains the Conclusions and a discussion of the possible directions of future research.




2. Theoretical Background


The capacity renewable energy sources is not only increasing with each year, but it is doing so at a very fast pace (the increase in 2019 was nine times faster than in 2018). At the end of last year, RES installations in Poland had a total capacity of 9106 MW [14]. In this country, most renewable energy is generated by installations based on wind power and biomass. Interestingly, solar energy is only in fourth place in the ranking of the most used sources of power; photovoltaics-based sources have seen the largest increase in recent times. The amount of energy generated from solar radiation in Poland was 2,261,347 MW in 2020—a year-on-year increase of over 150% [15]. The relationship and importance of elements impacting the public acceptability of wind energy were outlined, particularly in close proximity to wind farms. Literature reviews, surveys, variance analysis, and linear regression analysis were all used in the research [16]. The following characteristics, impacting the fixing of a microgeneration structure, were discovered in the paper: age, gender, type of dwelling, ownership and size, environmental consciousness, usage of a subsidy program, and attitudes regarding costs and market-related concerns [17]. When evaluating the impact of these characteristics over time, socioeconomic and residence characteristics, as well as environmental behavior, appeared to have a fixed effect on the installation of residential microgeneration systems, with market acceptance fluctuations being primarily related to market conditions.



2.1. Renewable Energy


Nowadays, civilization is shifting towards a more circular economy, including the use of renewable energy sources. On the one hand, fossil fuels are being depleted, and hence, it is necessary to look deeper and further away to obtain them, and this process can cause accidents [18] such as oil leaks from tankers into oceans [19]. Climate warming, which is largely caused by the depletion of non-renewable energy sources, is causing water levels to rise. Higher temperatures and a warmer climate can cause infectious diseases, such as malaria, to spread more rapidly [20]. A fact confirming the ongoing green transformation is that coal’s share of electricity generation has dropped below 70% [7]. On the other hand, thanks to prosumer photovoltaics and onshore wind power installations, the share of RES has increased. The number of gas-fired cogeneration units has also increased. Photovoltaic capacity has increased to 4 GW. Electricity production has fallen by 3.8 percent, while demand has reduced by 2.1 percent. Net electricity imports have grown to 13.3 TWh, accounting for 7.8% of Poland’s electrical consumption. Steam coal usage and production have both decreased. Coal reserves grew in 2020, reaching 15 million tons.



Most people associate the concept of renewable energy sources with solar and wind radiation energy. In fact, it is these ways of generating RES energy that are the most common. In 2019, they accounted for 90% of the share of new green capacity [14]. Data from the International Renewable Energy Agency (IRENA) from the end of 2019 indicate that installations of these types achieved a total capacity of as much as 2537 GW [2,21]. According to IRENA’s study, energy-derived carbon dioxide (CO2) emissions must be reduced by 70% by 2050 compared to current levels in order to meet climate objectives. Switching to renewable power on a large scale might achieve 60% of these savings; a 75% reduction may be reached if renewables for heating and transportation are included, and 90% may be possible if energy efficiency is improved. Such investments definitely dominate when it comes to new generation capacities around the world; in 2019, they accounted for about 72% of all such projects. As a consequence, at the end of 2019, renewable energy accounted for 34.7 percent of the global energy mix. Asia is leading the way in renewable energy development, with more than half of the capacity increases in the previous year coming from Asia.



Hypothesis 1 (H1).

Poland is participating with full capacity in renewable energy production and consumption.






2.2. Climate Package


In the evolution of the European Green Deal, the passage of the European climate law in 2021 was a significant step forward. A legally enforceable climate neutrality target for 2050, as well as a transitional goal for 2030, was created, along with a strategy for achieving these goals [9]. The Commission also proposed lifting the 2030 greenhouse gas (GHG) reduction target from 40% to at least 55%, based on an impact-assessed climate plan, in comparison to 1990 levels. The EU amended its global commitment to the Paris Agreement in December 2020, establishing this 55 percent target for 2030 [11]. If Europe wants to become the world’s first climate-neutral country by 2050 and if the European Green Deal is to become a reality, these carbon reductions must be reached within the next decade. With today’s recommendations, the Commission proposes legislative steps to accomplish the goals set out in the European Climate Law and to substantially restructure Europe’s economy and society for a fair, green, and successful future (Figure 1).



The package consists of 13 repair kits. These are new proposals or new regulations. The new targets for 2030 include RES: Among other targets, there is an aim to source 40 percent of energy from RES. There will be national indicative targets, and there will also be sector targets. By 2030, it is intended to reduce energy consumption by at least 9 percent. By 2030, at least 49 percent of the share of energy used in buildings is intended to be renewable. There is also an aim to reduce EU ETS emissions by 61 percent by 2030. The package proposes an annual emission reduction of 4.2 percent (instead of 2.2 percent in other systems). Increasing the availability of renewable energy by 2.5 will contribute to renewables meeting the energy needs of countries, including Poland. Investments in fossil fuels are to be excluded from the fund. All new cars registered from 2035 will be zero-emission models.



Furthermore, the European Investment Bank (EIB) has linked its investment activities to climate goals, as defined in the EIB Climate Bank Action Plan. The Commission adopted a Communication on an Investment Plan for a Sustainable Europe in January 2020, also known as the European Green Deal Investment Plan. The Communication aims to increase transition finance by mobilizing €1 trillion in sustainable investment over the next decade using the EU budget and additional mechanisms such as Invest EU, as well as creating an enabling environment for sustainable investment.



The Commission proposed (April 2021) a Directive on corporate sustainability reporting, which would review and strengthen the existing Non-Financial Reporting Directive criteria on firms’ disclosure of social and environmental performance and impacts. The new Sustainable Finance Strategy is expected to be issued later this year, rather than in the second quarter of 2021 as planned. The €17.5 billion Just Transition Fund was formed in June 2021 to assist persons and communities most affected by the transition to climate neutrality. It is a part of the Just Transition mechanism, which includes a variety of funds and funding options and is expected to attract at least €100 billion in public and private investment. The LIFE Program, which was approved in April 2021 and has a budget of €5.4 billion in current prices for the years 2021–2027, is the only EU fund dedicated solely to environmental and climate objectives.



Hypothesis 2 (H2).

Climate package adoption and implementation in Poland is impossible for the government to implement if the country lacks commitment towards the European Green Deal.






2.3. Green Consumer Values


The 21st century is the era of dedication towards the environment and to protecting the earth. For this, the most important factor is to be active and sensitive towards our consumption patterns [23]. The market produces everything as per the demand of consumers. There are environmental impacts caused throughout the market. The European Union has made a commitment to implement the aforementioned climate package [24]. Now, consumers share the same responsibility as the green consumption will attract green production. GREEN consumer values are related to individuals accepting the use of green products and services. Values are individual beliefs that are shaped over time within the self and influence a person’s everyday activities [25]. There are many factors that act as driving forces to build values, but the most important is the common understanding and acceptance of an individual regarding the effects of the changes in the environment on human life. This is the time to act promptly to protect ecosystems by modifying our consumption patterns. The concept can well understood with greater explorations and explanations the facilitate understanding of real life consumer values [26]. Consumption patterns represent practices that constitute an element of human behavior that persists over time and transfers to the next generation. A consistent choice to create awareness about green products and services among our peers and colleagues will expand the implementation of green consumption [27].



Adopting this common practice will establish the idea of green consumption in consumers’ minds. Though green consumption advocacy is widespread, encouraging the practice it is still a real challenge [28]. It is not an activity but rather a process of changing consumption patterns to protect ecosystems. A continual effort, with dedication and commitment to environmental sustainability, can be a stepping stone to GREEN consumer values [23]. Though the green concept is currently an attractive global trend, the participation of consumers can make it an established sustainable practice [29]. Green practices are not new and there are many studies already available in different areas of management and business. Nonetheless, there is still a huge requirement for the exploration of GREEN consumer values and to establish some specific values that can be accepted among consumers globally [24]. In the market, consumers are, on a practical level, the decision makers regarding the sustainability of any product or service. The market is also highly competitive with a variety of offerings of different degrees of sustainability [30]. Consumers can play a crucial role in the acceptance or rejection of an offering if it is not aligned with their values. Earlier, the awareness of green consumption was not much higher but now it is well understood and accepted among consumers [28].



Competitions among brands for offerings of green products or services are generating more opportunities for consumers to choose their value propositions [31]. Access to information and communication technology has allowed consumers across the world to be reachable [32]. Governments are also stakeholders and responsible for policy formulations that can ensure the successful implementation of sustainability strategies [33]. Consumer preference for specific option out of a broad range of offerings is a byproduct of consumer values. If a choice is based on concern for the environment, then it is informed by GREEN consumer values. Values are unique beliefs that cause an individual to make a particular decision regarding consumption [28]. They are shaped within the mind and are made visible in one’s activity. Consumer values represent a state of motivation towards consumption based on internal stimuli. Individual consumption is completely based on values that are shaped by survival instincts [25]. GREEN consumer values regarding renewable energy sources, specifically Solar, Wind, Hydro, Geothermal, and Biomass, are the main theme of this research, and are examined to obtain an understanding about consumers in Poland based on primary data using a survey questionnaire [25].



Hypothesis 3 (H3).

GREEN consumer values of consumers in Poland are low and consumption of renewable energy sources is not currently an acceptable program.







3. Materials and Methods


The research was quantitative in nature and was established on the basis of a well-structured research method. The research used quantitative methods supported by an extensive study of the relevant literature. A research gap was identified after an exploration of the literature contributions in this specific area of climate package adoption and green energy contributions. GREEN consumer values was the key concept taken to evaluate the consumer acceptance of the aforesaid concepts [34]. The geographical scope of the study was Poland with a broader contextual consideration of European Union (EU) countries. The GREEN concept represents a major at the present time and this research was aligned with these environmental concerns [35]. Climate package adoption and implementation requires the enforcement of the EU in order to protect the environment [36]. Poland is committed to environmental protection, but higher energy prices may be slowing down the process.



As Poland has one of the largest energy systems in the European Union, it was chosen as an example. The Polish energy system is in the top 10 in terms of macro-energy metrics. In the European Union, the Polish economy is ranked as follows: seventh in terms of GDP (in 2018—EUR 496.4 billion in current prices), and sixth in terms of population (37.9 million). In terms of gross primary and final energy consumption in 2018, Poland was in sixth place. The overall worldwide energy consumption in 2018 was 4490.7 PJ. The average gross domestic energy consumption per capita in the United States was around 116 GJ, which is somewhat less than the European average of 137.1 GJ. In 2018, direct energy usage was 3551.8 PJ. Industry was the economic sector that consumed the most direct energy (34.5 percent). The transportation industry came in second in terms of consumption, with a share of 27 percent in 2018. In 2018, households utilized 23% of all energy, agriculture used 4.6 percent, and other users were responsible for 9% [37].



Though the Polish government is in agreement regarding the acceptance and implementation of climate package [38], the implementation will be possible only upon the acceptance of consumers in Poland. The GREEN consumer values concept is a measurement instrument assessing the acceptance of renewable energy sources (RES) [25]. The aim of this research was to measure the consumer acceptance of renewable energy sources and analyze the situation of Poland’s government in terms of its participation in the EU climate package program. The climate package is an additional aspect of this research. The GREEN concept and renewable energy consumption can be possible only if there is an alignment with the adoption of the EU climate package [39]. The research is presented with an introduction to the relevant literature that justifies this concept [40]. A methodological approach was adopted that included with sub sections presenting different data trends related to the adoption of EU climate package guidelines and the acceptance of renewable energy sources with reference to the GREEN consumer values [24].



3.1. Methodological Approach


The methodological approach adopted for the research was a key aspect of this study, and involved the application of mixed methods to strengthen the research. Secondary data were collected from various sources available online or in print [41]. Numeric data were made freely available and researchers are permitted to use it as required. Primary data were also collected to understand the consumer mindset in terms of the acceptance of renewable energy sources [42]. The conceptual scope encompassed the EU climate package concept, as well as renewable energy sources and GREEN consumer values. The study was conducted from May 2021 to November 2021, covering a period of seven months [43]. A cross-sectional study was conducted to gather data, which were presented in the Section 4 [14,30].



The concept of the study was built via a study of the secondary literature, which are discussed above as literature and further presented with the available data in the form of an analysis of data trends [40,44]. Secondary literature is crucial to ensure clarity of the concepts behind this research. The available secondary data also provided a roadmap with numerical values related to the contributions towards and development of the adoption of the climate package in Poland [45]. Nevertheless the secondary data about the acceptance of renewable energy sources in Poland in comparison to European Union’s overall acceptance also has been an important foundation in terms of the justification of this study [38,39]. Secondary data were used for the presentation of EU and Poland’s performance in terms of the use of renewable energy sources as well as the climate package’s implementation and development [36].



The main outcome of the research was based on the primary data collected using a well-structured survey questionnaire, used as the measuring instrument for GREEN consumer values with respect to five renewable energy sources, namely Solar, Wind, Hydro, Geothermal, and Biomass [25]. This research could not ignore the need for and importance of primary data, which are the main determinant for the acceptance of renewable energy among consumers in Poland. The survey instrument was divided into two parts: one part for demographic data and another part for conceptual aspects. There were six items measuring the GREEN consumer values. These six items, measured based on all five categories of renewable energy sources, constituted thirty items altogether. A simple random sampling technique of probability sampling was chosen to gather responses by qualified respondents. The sample of 557 respondents selected for the data collection included individuals from different voivodships of Poland [46,47,48]. Statistical tests such as mean, ANOVA, correlation, and regression analyses were applied to the primary data for analysis using SPSS 25 statistical software [49].




3.2. EU Data Trends for Renewable Energy


The Renewable Energy Country Attractiveness Index (RECAI) ranking published by Earnest Young (EY) in July 2021 has ranked 54 countries in descending order of attractiveness. The European Union (EU)’s fifteen countries are included among these fifty four countries (Table 1). Countries can use this RECAI score for the self-assessment of attractiveness and their participation in renewable energy generation [50]. The EU’s participation in renewable energy generation and promotion is presented here, extracted from the RECAI EY report. Only EU countries are listed here, with a comparative ranking among countries with the same scores, for the better understanding of the particular situation in Europe. This study was focused on an exploration of the situation regarding Poland with consideration of relevant opportunities and its participation in the adoption of renewable energy. Poland was ranked in ninth position in 2019 among the fifteen European countries included. The previous year’s rank was also the same, showing that there is a huge scope of development for the country.



The European Union’s mission to embrace green energy by adopting the climate package requires the promotion of renewable energy sources. The whole world is worried about climate change and one of the solutions for this is renewable energy generation. This study incorporated the published report RECAI, EY, which was conducted in the year 2019 and published in the year 2021 [50]. The five renewable energy sources, namely Solar, Wind, Hydro, Geothermal, and Biomass, were the main themes of this study (Table 2). European Union countries were extracted from the report to assess their scores and their participation in the use of renewable energy sources. EU 15 countries were presented in descending order of their overall score and ranking. Solar Photovoltaic (Solar PV) and Solar Concentrated Solar Power (Solar CSP) were the two subcategories of Solar Energy. Wind Energy is divided in two subcategories—onshore and offshore. Hydro, Geothermal, and Biomass had comparatively lower scores in this report. France was in the top position in Europe and Hungary held the lowest position, whereas Poland was in the ninth position with a good score. The country can explore many opportunities to build self-sustained energy infrastructure and can attract investment into renewable energy resources. Poland can be a good country for investment in renewable energy sources. The government should motivate corporations and citizens with financial incentives promoting the production and consumption of renewable energy.



Records of the installed capacity of solar energy are presented (Figure 2) for six years from 2015 to 2020 for the selected countries (Table 1) from the European Union. The twelve countries presented from the EU are France, Germany, Spain, the Netherlands, Italy, Denmark, Sweden, Poland, Portugal, Greece, Belgium, and Hungary, with their respective contributions in terms of installed capacities for Solar energy production included [51]. The presented data included twelve countries out of fifteen countries, as the data for Ireland, Finland, and Norway were not available and were excluded from the study. In this category Germany has been ahead of other countries since the year 2015 and maintains its position with year-on-year growth up to the year 2020. Italy, France, Spain, the Netherlands, Belgium, and Greece had consecutive rankings of 2nd, 3rd, 4th, 5th, 6th, and 7th with good growth every year from 2015 to 2020. Sweden, Portugal, and Hungary showed flat growth. Poland was at a low production level in the year 2015, with flat growth until the year 2018. For the years 2019 and 2020, Poland showed almost 300% growth year-on-year, which is a commendable success in terms of solar energy installation.



The installed geothermal energy capacities in the countries of the EU between 2015 and 2020 are presented (Figure 3); it can be seen that only four out of fifteen countries in the list have available data [51]. Italy was the leading country, with the highest installed capacity for Geothermal energy generation, although this capacity was the almost same for all the five years. Germany was the second in terms of installation and showed substantial growth, adding more installations year-on-year from 2015 to 2020. Portugal was holder of the third rank with the same capacity for 2015 and 2016, and again with low growth and the same capacity for 2017–2020. France had the fourth rank with the same installed capacity for all six years.



European Union countries’ participation in renewable energy generation and their shares of renewable energy sources (Table 3) are presented for years 2019 and 2020, two consecutive years [51]. The EU countries with relevant data available are France, Germany, Spain, Netherlands, Italy, Sweden, Poland, Portugal, Greece, Belgium, Finland, Norway, and Hungary, and their contributions are shown. Ireland and Denmark are two countries from the main list that are not included here due to the absence of relevant data. The renewable energy sources are divided into three categories, namely wind, solar, and others. An additional column is included, which presents the total renewable energy generation in both years. EU countries need to improve their processes to achieve better and faster inclusion of renewable energy sources. Poland, despite being positioned almost in the middle of the list, has huge potential. Poland can become a country with a well-developed renewable energy infrastructure, thereby supporting the environmental success of the EU and the world.



Renewable energy consumption data were very important in this current research as they made it possible to assess the market potential and opportunities for the new installations. EU renewable energy consumption data are available (Figure 4) for all the fifteen countries incorporated in the RECAI study (Table 1) [43]. The consumption trend is presented for six years, 2015 to 2020, to enable an understanding of the growth of renewable energy consumption. France showed slow growth but there was an increase in renewable energy consumption since 2015 on a year-on-year basis. Germany increased its consumption the most in these six years, though its year-on-year growth needs a further push to increase consumer acceptance. Spain and Italy showed almost the same trend for renewable energy consumption, with very little development over the six years. The Netherlands, Denmark, Poland, Portugal, Belgium, and Finland were similar in their renewable energy consumption and their year-on-year growth, which was much slower, requiring a strong push to align with the EU commitment to climate package. Ireland, Sweden, Greece, Norway, and Hungary lagged behind, with far less renewable energy being consumed over these years. As part of their journey to meet their climate commitments, these countries need to plan and implement new policies supporting and promoting renewable energy consumption. Moreover, Poland is currently progressing slowly in this regard and more effort is needed to align the country’s renewable resource consumption with EU climate package adoption goals.




3.3. Poland Data Trends for Renewable Energy


Poland is committed to participation in the EU climate package adoption program. The country has undergone positive development since from 2010 to 2019 in terms of it’s the renewable energy installed capacity [52]. Poland is expanding its capacity with the development of renewable energy (Figure 5). In the year 2010, renewable energy contributed only 4% of total energy installations in Poland. In 2011, this number increased by 1%, reaching 5%. In the year 2012, this figure increased by 2%, reaching the level of 7%. Furthermore, the contribution reached 9% in 2013, representing a year-on-year growth of 2%. In the years 2014 and 2015, there was 1% year-on-year growth, with contributions of 10% and 11%, respectively, being reached. The years 2016 and 2017 both had 13% contribution levels, with the growth from 2015 to this point being 2%. Again, the years 2018 and 2019 showed identical 14% contributions, with 1% growth compared to the year 2017.



If erroneous judgments in the energy business are made, the forecast assumptions in this area will show a decreased risk in terms of future expenditures. It is worth mentioning that the period from 2035 to 2050 is predicted to be quite steady, meaning that Poland’s energy balance is expected to remain relatively constant. Renewable energy sources and natural gas, on the other hand, will continue to rise in importance in the energy structure, but coal and oil will play a substantial, but still limited, part in the energy structure [52]. A 450 MW gas-steam block at the “Stalowa Wola” power plant was commissioned. The decrease in the capacity of the lignite-fired power plant resulted from the decommissioning of blocks at the “Pątnów” power plant. Solar energy developed significantly in 2020.



Poland’s share of individual renewable energy sources within its total installed capacity for renewable energy is presented (Figure 6). Poland’s installed capacity for Wind represents the highest share, contributing to 65% of its total renewable energy installed capacity in 2019 (Figure 6). Biomass and Biogas have an installed capacity that constitutes a 19% share in the total installed capacity for renewable energy, making them the second biggest contributor. Hydropower’s installed capacity ranks third with an 11% share in the total installed capacity for renewable energy. Solar holds the fourth rank with the lowest sharing of 5% as per the record of the year 2019.



Although fossil fuels will remain the dominant source of energy, their proportional share will decrease from 80% to 60%; two systems will be available: traditional emission-based and emission-free energy [1]. This means that Poland intends to create, within 20 years, an additional emission-free infrastructure with a capacity comparable to its current conventional capacity. As a consequence, the two systems will function together in our energy mix. What is the best approach to achieve this? The proposals to build nuclear power plants are the most divisive. Many experts strongly disagree with the 69 percent predicted capability [1]. Furthermore, environmentalists’ objections and the public’s understanding of the potential threat of disaster and pollution are not the only issues of concern; investment expenses are also a significant consideration, particularly those related to locating a contractor and a good credit package. After all, such large projects cannot be funded from the government’s coffers. Because Poland is not one of the world’s wealthiest countries, there are numerous voices calling for the country to abandon plans to build a nuclear power plant. Several high-efficiency conventional power plants might be built with this money, resulting in significant additional employment for Polish professionals and laborers. This topic is currently being debated, and no solid, final choices have been made. When it comes to the Polish energy sector mix in the next two decades, it should be noted that it differs dramatically from the predictions offered by many experts and scientists. It also differs from the objectives presented in the European Green Deal [16,17,18,19,20].




3.4. GREEN Consumer Values Data for Poland


The mean, median, and mode are the most basic statistical measures of the distribution of responses relating to the parameters of the six items representing GREEN consumer values for each renewable energy source. Furthermore, these are the criteria that determine whether the parametric test or a non-parametric test should be used [46,53,54]. It is known that if the mean, median, and mode are equal to each other, then the researcher should adopt the parametric test. If there are any inequalities among the mean, median, or mode, then the researcher should adopt the non-parametric test. Here, it is clearly shown (Table 4) that the mean, median, and mode were almost equal to each other in all cases. This, the parametric test was adopted in this study [43,55].



The mean value is the mathematical average of responses, which is 4 or near to 4 in most cases, except for a few that are 3 or more, showing that most of the respondents agree or strongly agree with the points presented in the respective items for each renewable energy source (RES). The median is the mid value, which divides the upper range and the lower range, and the mid value is also 4 in almost all cases, and all renewable energy sources have this score except for only a few Geothermal and Biomass renewable energy sources that have scores of less than 4. This shows that respondents accept the renewable energy sources with responses of “agree” or “strongly agree” for all renewable energy sources. The mode is the most frequently occurring value among a set of responses; 4 is the most frequently occurring value, showing that the respondents have confidence in their level of agreement for all parameters for almost all of the renewable energy sources.



The analysis of variance test performed for the five renewable energy sources Solar, Wind, Hydro, Geothermal, and Biomass was considered based on the six items for GREEN consumer values [56,57,58]. There were six demographic variables taken as the factors (Table 5). Renewable energy sources (RES) were presented with F values and significance levels with respect to Gender, Age, Marital Status, Educational Background, Family Income/Month, and Occupation. The Solar energy source showed a high significance level of 0.000 for five factors, with the exception of the Occupation factor, which was higher at 0.272. This shows there was variance in the opinions regarding Occupation for Solar energy, although other five factors do not show any variance. The Wind energy source also showed the same trend as Solar, where Occupation had a significance level of 0.251, which showed a variance in opinion among respondents based on their occupation. However, the other five factors did not show any deviation with Wind energy, highlighting their agreement. The Hydro energy source also followed the same trend as Solar and Wind. However, the significance level was 0.689, which was comparatively higher, illustrating the variance in opinion. However, results for the other five factors were below the accepted region of significance for Hydro energy. The Geothermal energy source had an insignificant value for Gender of 0.582, a value for Family Income/Month of 0.277, and a value for Occupation of 0.349, demonstrating high variance in the opinions of respondents. The Geothermal energy source had significant results for three factors. The biomass energy source showed highly insignificant values for Gender, Marital Status, and Occupation, with the values of 0.760, 0.486, and 0.291, respectively, clarifying the variance in the opinions of respondents. At the same time, the other three factors showed significant levels of acceptance. The variance in opinions regarding Geothermal and Biomass energy was due the lack of availability of these renewable energy sources in Poland.



Renewable energy sources are presented based on their correlations with each other in terms of the primary data collected from consumers in Poland (Table 6) [18,59]. The five energy sources Solar, Wind, Hydro, Geothermal, and Biomass are assessed with the items of the GREEN consumer values. Each energy source is summarized in terms of the six items and their respective levels of understanding. Correlation tests were performed with the 0.01 significance level, where all correlations were highly significant. The energy sources are presented as columns and rows and their intersection points show their correlation values. The highest correlation was between Solar and Wind, showing that they are the most preferred by respondents and they are similarly accepted. The lowest correlation was between Solar and Geothermal, which shows that, in terms of respondents’ opinions, there was comparatively less correlation between them. The reason of this was a lack of usage of Geothermal energy, which should actually be highly correlated with Solar energy. Solar and Hydro energy had a correlation of 0.683; Solar and Biomass had a correlation of 0.669. Further, Wind and Hydro were correlated at a level of 0.728; Wind and Geothermal were correlated at 0.646; Wind with Biomass were correlated at 0.701. Hydro and Geothermal were correlated at 0.772; Hydro and Biomass had a correlation of 0.721; Biomass and Solar had a 0.669 correlation level. All correlation values were highly accepted in this specific case of Poland.



Regression analysis was conducted for the purpose of assessing the effect of each of the renewable energy sources on the renewable energy sources as aggregated dimensions from the data collected for GREEN consumer values. Renewable Energy Sources were considered as the dependent variable and Solar Energy, Wind Energy, Hydro Energy, Geothermal Energy, and Biomass Energy were taken as the independent variables or predictors (Table 7). The study was conducted with the 0.05 significance level, which showed a highly significant result of 0.000 for all the tests. Solar Energy showed the Beta value of 0.867, implying a 86.7% correlation, and the B value was 0.776, meaning the effect size of Solar Energy on Renewable Energy Sources was 77.6%. Wind Energy and Renewable Energy Sources showed a Beta value of 0.891, which was equivalent to a correlation of 89.1%, and a B value of 0.815, which implied a 81.5% effect size. Hydro Energy had a Beta value of 0.890 and a B value of 0.778, implying a correlation of 89% and an effect size of 77.8% on the Renewable Energy Sources. Geothermal Energy had a Beta value of 0.863, and a B value of 0.767, representing 86.3% correlation and a 76.7% effect size on the Renewable Energy Sources. Biomass Energy showed a 0.876 Beta value and a B value of 0.751, meaning the correlation was 87.6%, and the effect size was 75.1% on the Renewable Energy Sources.



GREEN consumer values were assessed using the following statistical tests: mean, median, mode, analysis of variance, correlation, and regression. The results for all tests were within the acceptable range of significance levels. The statistical assessment strengthened and justified this research within the framework of the current requirements. Consumer acceptance of renewable energy sources is the key for the success of the EU’s mission to implement its climate package, which is a long journey. However, small steps will not be enough to reach this goal on time. Poland is a country with an abundance of resources and opportunities. Polish consumers also have significant agreement in terms of the acceptance of renewable energy, as shown in the results of the statistical tests. Wind Energy represents the highest contribution in terms of consumer opinion as per the regression test. Still, other renewable energy sources also have considerable potential to contribute to future growth with adequate exploration and implementation and with sufficient awareness among consumers.





4. Results


The research outcomes were based on the primary data mainly but, at the same time, secondary data were also highly useful in this study [59]. The secondary data constituted the basis of the concept building around the ideas of renewable energy, climate package adoption, and GREEN consumer values, which is well explained in Section 3. The RECAI ranking was the basis for the ranking of EU countries in terms of their attractiveness and also served as a basis for assessing the progress of the implementation of renewable energy sources in Europe and Poland. The primary data were the basis for understanding the consumer acceptance of renewable energy sources in Poland. This outcome relied on the use of the six GREEN consumer values items with the five renewable energy sources—Solar, Wind, Hydro, Geothermal, and Biomass.



4.1. Renwable Energy and EU Climate Package Adoption in Poland


The RECAI rankings and attractiveness scores for the EU countries showed the commitment of the fifteen included countries, where France, Germany, Spain, and the Netherlands showed considerably strong performance. Poland held a comparatively middling rank but had a score of 57.5, which was comparatively better than many other EU countries (Table 1). Poland was found to have positively participated in the alignment with the EU climate package mission to adopt green energy usage in various sectors. Further EU country scores for the five renewable energy sources showed attractive and positive contributions from the same EU members, with France, Germany, Spain, and the Netherlands leading in their individual participation and also leading in terms of development. Poland’s score was also appreciable, with a competitive contribution with almost all the renewable energy sources (Table 2). The research question regarding the current status of renewable energy production and the importance of climate package adoption in Poland was answered, with the empirical data justifying the answer with valid data sources.



The record of EU countries’ individual participation in terms of installed capacities for Solar, Wind, and Geothermal energy showed their year-on-year development for the six years between 2015 and 2020. Solar energy’s installed capacity in the EU was led by Germany for all six years and the contribution increased significantly every year (Figure 2). Poland showed a huge development over the six years, which amounted to a doubling in its capacity every other year, but still lagged behind the benchmark countries’ positions. Wind energy’s installed capacity in Europe was again led by Germany, which was far ahead of the other countries (Figure 7). Wind energy’s installed capacity in Poland was much lower and the growth of installation year-on-year was also slower. Geothermal energy’s installed capacity was lacking among the EU countries (Figure 3). Only a few countries were concentrating on this; throughout the included years, Italy’s capacity in this area was almost twenty times greater than the second highest capacity shown in the table for 2020, which was that of Germany. Poland had no published data regarding the installed capacity of this energy source.



The renewable energy generation among EU countries during the two years of 2019 and 2020 was presented in terms of three categories—Wind, Solar and Others. In these categories, Germany was the leading country for renewable energy production in both years (Table 3). Poland ranked much lower with comparatively far less production of renewable energy. The growth from 2019 to 2020 was not much higher. There was less development for all countries of the EU in 2020 as compared to 2019. The EU’s renewable energy consumption trend is presented in a consolidated form for the six years from 2015 to 2020 (Figure 4). Germany’s consumption was the highest in all years compared to other EU countries. As well as Germany, other countries such as Spain, Italy, and France followed the trend towards greater consumption of renewable energy. Poland had far less consumption of renewable energy with respect to other EU countries. Poland’s renewable energy installation increased from 4% to 14% in the ten years from 2010 to 2019 (Figure 4), which represents a good level of development but this improvement was still less than the level of the EU’s goal for this period. Poland had the highest installed capacity for Biomass and Biogas, at 65%, and least capacity for Hydro power, at 5%, in the 2019 record of individual capacities (Figure 6). The research question about the year-on-year growth in the production and consumption of renewable energy is presented compared with other countries for a better understanding of the ongoing scenario of the green energy production and consumption status in Poland.




4.2. Renewable Energy and GREEN Consumer Values in Poland


GREEN consumer values among Poland’s consumers were evaluated with respect to five renewable energy sources—Solar, Wind, Hydro, Geothermal, and Biomass. A well-structured survey questionnaire used to collect data with the online distribution. Secondary data was given an emphasis over those of the EU countries and the data were further analyzed for Poland among the EU countries. The main goal of the primary data was to obtain a real understanding of consumers’ renewable energy consumption and their opinions on GREEN consumer values. The answer to the research question regarding Poland’s shaping of GREEN consumer values among consumers is answered here with the statistical tests based on primary data and presented with a detailed view of each renewable energy source. This answers are more reliable due to their being provided by respondents who were consumers based in Poland.



Solar energy was the first energy source included in this study and had a very high acceptance level for all six items as indicated by the mean, median and mode (Table 4). One-way ANOVA analysis was conducted with the six demographic variables as the factors, namely Gender, Age, Marital Status, Educational Background, Family Income/Month, and Occupation (Table 5). Two values were presented—the F value and significance level—which were the determinants of variance in opinion, showing that only occupation the factor had an insignificant value. The correlation of Solar with other four renewable energy sources was very high, showing that respondents had high acceptance for all of the renewable energy sources (Table 6). Regression analysis justified a significant result with a correlation of 86.7% and a 77.6% effect size for renewable energy sources (Table 7).



Wind energy was the second energy source involved in this study with a highly accepted values for all six items with respect to mean, median and mode (Table 4). One-way ANOVA analysis showed a significant acceptance of the outcome with an insignificant result for the occupation factor only out of the six factors (Table 5). Wind energy showed an acceptable correlation with the other four renewable energy sources (Table 6). Wind energy showed a highly significant outcome, where the correlation was 89.1% and the effect size was 81.5% on renewable energy sources (Table 7).



Hydro energy also had the same level of acceptance, as determined by the mean, median, and mode, with respect to six items of renewable energy sources (Table 4). The analysis of variance for Hydro energy, using one-way ANOVA, was performed, where only the occupation factor had an insignificant result. The other five factors showed a significant outcome (Table 5). Hydro energy’s correlation showed good agreement with the other four renewable energy sources (Table 6). Hydro energy had an 86.3% of correlation and a 76.7% effect size on renewable energy sources, with a very highly significant result (Table 7).



Geothermal energy had an acceptable mean, median, and mode but a lower mean than Solar, Wind, and Hydro with most of the items (Table 4). Geothermal energy had a very insignificant outcome with Gender, Family Income/Month, and Occupation, showing the variance in the opinions of respondents on these three categories (Table 5). Geothermal energy showed a good correlation with the other four renewable energy sources, with an acceptable relationship (Table 6). Geothermal energy showed a correlation of 86.3% and an effect size of 76.7% with a highly acceptable significance level in terms of renewable energy sources (Table 7).



The biomass energy source was the lowest-ranked energy source in the sequence analyzed in this study, with a comparatively lower mean as compared to the other energy sources, but the median and mode were the same and fell within the acceptable range for all six items included in the study (Table 4). Biomass energy showed an insignificant value for Gender, Marital Status, and occupation, which explained the variance in the respondents’ opinions for these three factors (Table 5). The other three factors showed a significant outcome. Biomass energy had an acceptable level of correlation with the other renewable energy sources (Table 6). Biomass energy showed an acceptable significance level with 87.6% correlation and a 75.1% effect size on the renewable energy sources.





5. Discussion


Poland is a land of abundance of natural resources for renewable energy generation, meaning that it is capable of participating in the EU’s mission to implement its climate package commitment. The analysis of secondary data and the obtained results show that the EU is pushing itself in terms of the climate package’s adoption and implementation. Poland is still lagging behind but its willingness cannot be denied. Poland’s commitment is clearly visible in the expansion of its installation of its green energy production system. Biomass and Biogas have the highest share in the installed capacity for renewable energy sources. Financial constraints are the major challenge for the country regarding this implementation. A financial incentive package is the current requirement for Poland, which can be the driving force for the climate package program’s implementation. The presented results make the concept clear that the EU includes many countries under one umbrella but only an ethos of care for all and the implementation of a unified approach to care can bring about inclusive success based on a greater cause. There were three hypotheses formulated above for the testing of the concept and to obtain an empirical validation justifying the formulated research question with a valid solution.



The results are based on primary data collected to assess Green consumer values to predict the consumer market’s potential for the adoption of renewable energy sources. The mean, median, mode, significance level of variance, correlation and effect analysis showed positive acceptance among consumers in Poland in terms of the acceptance of renewable energy sources. Wind energy had the maximum level of acceptance but solar energy also had the same level of acceptance. Hydro energy could be a major contributor to energy generation but it is comparatively less accepted among consumers. Geothermal energy does not have much awareness among consumers as per their responses. However, it could be one of the major sources for renewable energy generation as consumers are accepting solar energy. Biomass energy also has little acceptance among consumers, and the reasons may be its non-availability or price. However, the country can have an improved capacity and performance as the consumer market is ready to consume renewable energy, and the country has all the needed resources to expand its renewable energy production capacity compared to other countries of the EU. The hypothesis that the results regarding the GREEN consumer values for consumers in Poland are low and renewable energy source consumption cannot be an acceptable program and will be rejected is disconfirmed as the data analysis and results validates that consumers are ready to accept renewable energy sources. Consumer responses also show a high acceptance of the GREEN consumer values components.



Climate package adoption as a concept is the main requirement of this decade. Countries are promoting their achievements, but the question arises as to whether they are enough. The EU’s mission to involve all countries and to push them to make further progress is a noble idea. The current research revealed the dynamics of business. Today, the market is driven by consumer acceptance. This study revealed the consumer acceptance of the renewable energy sources based on the GREEN consumer values. Poland’s government and policies are aligned with the goals of renewable energy production. The consumer acceptance of the renewable energy was also revealed. Thus, the gap between the production and consumption market is visible. More installations and operations are required with renewable energy sources that can serve the ready-to-consume market. The results obtained from the secondary and primary data analysis are crucial to derive a well-structured model to invite investors from around the world to explore opportunities concerning renewable energy sources in Poland. The research hypothesis on the adoption and implementation of the climate package in Poland is impossible for the government, because the country’s lack of involvement in the European Green Deal is also rejected. Poland is committed and using all available machinery and resources to ensure alignment with the European Green Deal and the data provide assurance that, in the coming years, Poland will compete with other countries in terms of increasing its participation in the adoption and implementation of the climate package.



Although there are related studies being conducted all around the world, the fact that this research is specially focused on measuring the consumer acceptance of green energy constitutes the uniqueness to this research. A detailed discussion on the outcomes and the results of this research is presented. All included sections justify the concept stated in the problem statement and also reflected in the title of this paper, namely the measurement of the contribution of renewable energy sources in terms of adoption of the climate package with respect to GREEN consumer values. Furthermore, the subsections of the Section 4 present the relevant outcomes of the analysis of the relationship between climate package adoption status and the acceptance of renewable energy sources among consumers. Poland is committed to align itself with European commitments to environmental care by implementing the climate package deal with an increased capacity of renewable energy generation and moving over to the acceptance of GREEN consumer values. Future progress can only be achieved by the countries in which consumers believe in ideas related to green consumption and adopt the global imperatives towards change. Poland is well prepared to participate in this noble endeavor to establishing a sustainable world for everyone. Another hypothesis, namely that Poland is participating with full capacity in renewable energy production and consumption, is also rejected. Poland’s competence and capacity regarding the implementation of increased renewable energy production and consumption is at its initial stage and the country must go much further to fulfill its green energy commitment by exploring opportunities and striving to achieve better performance relative to other European Union countries.




6. Conclusions, Limitations and Future Research


Research this this area is an ongoing process that continues to evolve, with different views being advanced in different studies. Still, conclusions can be drawn from the current research based on the results and discussion presented in this study.



	
Renewable energy has a good level of acceptance among consumers in Poland, and thus, it can fulfill Poland’s energy generation requirements and create business opportunities for many corporations.



	
Renewable energy generation will reduce the exploitation of non-renewable natural resources, thereby contributing to a sustainable future.



	
The EU is a world leader in sustainable energy adoption, but failure in aligning with the green concept can cause Poland to be less valued among the EU countries.



	
Consumers are gaining awareness and accepting the use of green products. This is shaping GREEN consumer values, which are the future of the consumer market.



	
The future will include a shift from conventional energy to renewable energy and countries already adopting the concept will lead the energy business.



	
Adoption of the EU climate package is a requirement that must be accepted and implemented by all members of the EU. Poland must make the maximum effort to adopt the climate package with an enhancement of its renewable energy production capacity.






Nonetheless, many challenges were encountered in this research, which can be considered as limitations of the study. The EU climate package and green deal are bulky concepts with many additional dimensions. Binding these concepts in a small research project itself is a limitation. Still, the research executed all possibilities to justify the acceptance of these concepts. Assessing consumer preferences and establishing a correlated idea for their understanding is another challenge. The study applied the concept of GREEN consumer values with the belief that it is the most appropriate concept for this study. The study provided justification that the most preferred and available renewable energy sources were Solar, Wind, Hydro, Geothermal, and Biomass. The selection of the geographic scope was another issue, as the RECAI ranking was used to select Poland. The EU has a list of fifteen countries in the RECAI ranking, and Poland is almost in the middle of this list; this ranking was assumed to be a good study of consumers in Poland. The concept of green energy and RES is a vast subject and many researchers are inclined towards this idea. There are plenty of relevant studies available in the literature so the finding of a cutting-edge research gap is based on identifying a critical issue related to this research. This research mostly assessed the GREEN consumer values, which were assumed to be crucial in terms of consumption. However, consumers are not well aware about happenings in this sector and related policies adopted by the government.



In the future, renewable energy research will have a broad scope and provide many opportunities for academicians, industry participants and researchers worldwide. Future research will open avenues for comparison among concepts and countries. This research will help government agencies and policy makers to understand the views of individuals and consumers regarding climate package adoption. In addition, this research will help common people to understand the climate package idea and the status of its adoption by Poland. This research article provides a summary of the current situation in Poland from all dimensions. Society will benefit from this report as it will be informed about the motivation of the government and individuals within the country regarding environmental issues. Furthermore, a comparative study of Poland and India will be developed in future research, which is already under discussion and its methodological development is being considered. Moreover, there is the prospect, based on this concept, to implement similar research in many countries in Europe and Asia in order to measure the pulse of global consumers regarding the acceptance of the concept. Many comparisons among countries are also possible, enabling a picture of the status of the global and local situations in a single frame.
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Figure 1. Fit for 55 EU [22]. 
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Figure 2. EU solar energy installed capacity 2015–2020 [50]. 
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Figure 3. EU geothermal energy installed capacity 2015–2020 [51]. 
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Figure 4. EU renewable energy consumption 2015–2020. 
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Figure 5. Poland RES capacity installed total 2010–2019 [49]. 
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Figure 6. Poland’s share of individual capacity installed in 2019 [3]. 
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Figure 7. EU wind energy installed capacity 2015–2020 [42,43]. 
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Table 1. EU country rankings in terms of RECAI scores.
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	Country
	Score
	RECAI EU Rank
	RECAI EU Rank (Previous)





	France
	67.4
	1
	1



	Germany
	67.0
	2
	2



	Spain
	61.2
	3
	4



	Netherlands
	61.0
	4
	3



	Italy
	59.7
	5
	7



	Ireland
	59.6
	6
	6



	Denmark
	59.3
	7
	5



	Sweden
	57.7
	8
	10



	Poland
	57.5
	9
	9



	Portugal
	56.9
	10
	8



	Greece
	56.7
	11
	11



	Belgium
	56.2
	12
	14



	Finland
	55.7
	13
	12



	Norway
	54.7
	14
	13



	Hungary
	51.9
	15
	15







Source: 2019 Renewable Energy Country Attractiveness Index (RECAI), Ernst & Young, 2021 [50].
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Table 2. EU renewable energy sources based on RECAI scores.
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Country

	
Renewable Energy Sources’ Specific Scores




	
Solar Energy

	
Wind Energy

	
Hydro

Energy

	
Geothermal

Energy

	
Biomass

Energy




	

	
Solar PV

	
Solar CSP

	
Onshore

	
Offshore






	
France

	
53.1

	
22.7

	
54.8

	
51.9

	
40.6

	
39.0

	
45.9




	
Germany

	
52.4

	
16.8

	
51.3

	
51.4

	
34.3

	
40.3

	
49.3




	
Spain

	
51.0

	
28.0

	
47.8

	
26.1

	
22.4

	
14.6

	
28.0




	
Netherlands

	
46.3

	
15.0

	
48.3

	
44.8

	
21.2

	
18.4

	
44.4




	
Italy

	
48.8

	
41.3

	
44.7

	
31.2

	
44.9

	
42.2

	
38.9




	
Ireland

	
43.9

	
18.7

	
47.5

	
41.3

	
22.2

	
18.2

	
41.8




	
Denmark

	
43.5

	
15.2

	
49.4

	
49.0

	
17.0

	
14.3

	
40.1




	
Sweden

	
40.9

	
14.6

	
49.3

	
39.2

	
33.0

	
17.2

	
42.6




	
Poland

	
47.5

	
12.9

	
44.5

	
33.8

	
32.5

	
17.0

	
40.2




	
Portugal

	
46.5

	
36.5

	
42.1

	
22.5

	
35.9

	
22.9

	
37.7




	
Greece

	
45.5

	
40.8

	
46.6

	
28.3

	
36.5

	
24.4

	
39.3




	
Belgium

	
41.3

	
17.7

	
48.5

	
27.6

	
26.5

	
22.1

	
41.5




	
Finland

	
33.4

	
14.9

	
55.9

	
30.7

	
22.3

	
14.9

	
50.4




	
Norway

	
37.6

	
13.7

	
50.1

	
39.3

	
44.8

	
16.2

	
27.9




	
Hungary

	
45.1

	
19.9

	
39.1

	
11.0

	
19.9

	
31.2

	
28.4








Source: 2019 Renewable Energy Country Attractiveness Index (RECAI), Ernst & Young, 2021 [50].
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Table 3. EU renewable energy generation 2019 and 2020.






Table 3. EU renewable energy generation 2019 and 2020.





	
Year

	
2019

	
2020




	
Renewable Energy Sources






	
Country

	
Wind

	
Solar

	
Others

	
Total

	
Wind

	
Solar

	
Others

	
Total




	
France

	
34.6

	
11.7

	
10.7

	
57.1

	
40.6

	
13.1

	
10.6

	
64.3




	
Germany

	
125.9

	
46.4

	
50.4

	
222.7

	
131.0

	
50.6

	
50.8

	
232.4




	
Spain

	
53.1

	
15.1

	
5.6

	
73.8

	
53.2

	
20.8

	
6.5

	
80.5




	
Netherlands

	
11.5

	
5.3

	
5.8

	
22.7

	
15.3

	
8.1

	
8.7

	
32.0




	
Italy

	
20.2

	
23.7

	
25.6

	
69.5

	
18.7

	
26.0

	
25.7

	
70.3




	
Sweden

	
19.8

	
0.7

	
13.0

	
33.5

	
28.1

	
1.1

	
11.0

	
40.1




	
Poland

	
15.1

	
0.7

	
7.7

	
23.5

	
15.7

	
2.0

	
7.9

	
25.6




	
Portugal

	
13.7

	
1.3

	
3.6

	
18.6

	
12.4

	
1.7

	
4.0

	
18.1




	
Greece

	
7.3

	
4.4

	
0.4

	
12.1

	
9.3

	
4.9

	
0.4

	
14.6




	
Belgium

	
9.7

	
4.2

	
5.2

	
19.2

	
13.0

	
5.1

	
5.3

	
23.5




	
Finland

	
6.1

	
0.1

	
13.2

	
19.4

	
8.1

	
0.3

	
11.2

	
19.5




	
Norway

	
5.5

	
0.1

	
0.3

	
5.9

	
9.9

	
0.1

	
0.3

	
10.3




	
Hungary

	
0.7

	
1.5

	
2.2

	
4.5

	
0.6

	
2.4

	
2.1

	
5.1








Source: EU renewable energy generation 2019 and 2020 [42,43].













[image: Table] 





Table 4. Mean, median, and mode GREEN consumer values for renewable energy sources.
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Renewable Energy Sources

	
Solar

	
Wind

	
Hydro

	
Geothermal

	
Biomass




	
Parameters






	
It is important to me that the energy I use does not harm the environment

	
Mean

	
4.16

	
4.08

	
3.97

	
3.94

	
3.87




	
Median

	
4.00

	
4.00

	
4.00

	
4.00

	
4.00




	
Mode

	
4.00

	
4.00

	
4.00

	
4.00

	
4.00




	
I consider the potential environmental impact of my actions when making energy usage decisions

	
Mean

	
3.86

	
3.82

	
3.79

	
3.79

	
3.77




	
Median

	
4.00

	
4.00

	
4.00

	
4.00

	
4.00




	
Mode

	
4.00

	
4.00

	
4.00

	
4.00

	
4.00




	
My energy consumption habits are affected by my concern for our environment

	
Mean

	
3.67

	
3.71

	
3.80

	
3.67

	
3.67




	
Median

	
4.00

	
4.00

	
4.00

	
4.00

	
4.00




	
Mode

	
4.00

	
4.00

	
4.00

	
4.00

	
4.00




	
I am concerned about wasting the resources of our planet when I use energy

	
Mean

	
3.53

	
3.56

	
3.65

	
3.61

	
3.59




	
Median

	
4.00

	
4.00

	
4.00

	
4.00

	
4.00




	
Mode

	
4.00

	
4.00

	
4.00

	
4.00

	
4.00




	
I would describe myself as environmentally responsible using energy

	
Mean

	
3.75

	
3.68

	
3.70

	
3.67

	
3.70




	
Median

	
4.00

	
4.00

	
4.00

	
4.00

	
4.00




	
Mode

	
4.00

	
4.00

	
4.00

	
4.00

	
4.00




	
I am willing to be inconvenienced in order to accept the use of energy that is more environmentally friendly

	
Mean

	
3.61

	
3.67

	
3.63

	
3.56

	
3.52




	
Median

	
4.00

	
4.00

	
4.00

	
3.50

	
3.00




	
Mode

	
4.00

	
4.00

	
4.00

	
3.00

	
3.00
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Table 5. ANOVA renewable energy sources with factors.
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RES

	
Solar

	
Wind

	
Hydro

	
Geothermal

	
Biomass




	
Factors






	
Gender

	
F

	
14.054

	
6.918

	
3.847

	
0.303

	
0.093




	
Sig.

	
0.000

	
0.009

	
0.050

	
0.582

	
0.760




	
Age

	
F

	
5.002

	
3.017

	
3.851

	
8.042

	
4.923




	
Sig.

	
0.001

	
0.018

	
0.004

	
0.000

	
0.001




	
Marital Status

	
F

	
5.593

	
10.712

	
6.245

	
9.064

	
0.723




	
Sig.

	
0.004

	
0.000

	
0.002

	
0.000

	
0.486




	
Education

Background

	
F

	
6.775

	
7.922

	
7.040

	
6.212

	
8.786




	
Sig.

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000




	
Family Income/Month

	
F

	
4.558

	
5.299

	
9.424

	
1.280

	
4.030




	
Sig.

	
0.001

	
0.000

	
0.000

	
0.277

	
0.003




	
Occupation

	
F

	
1.290

	
1.348

	
0.564

	
1.113

	
1.245




	
Sig.

	
0.272

	
0.251

	
0.689

	
0.349

	
0.291
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Table 6. Correlation of renewable energy sources.






Table 6. Correlation of renewable energy sources.





	Energy Sources
	Solar

Energy
	Wind

Energy
	Hydro

Energy
	Geothermal

Energy
	Biomass

Energy





	Solar Energy
	1
	0.833 **
	0.683 **
	0.624 **
	0.669 **



	Wind Energy
	0.833 **
	1
	0.728 **
	0.646 **
	0.701 **



	Hydro Energy
	0.683 **
	0.728 **
	1
	0.772 **
	0.721 **



	Geothermal Energy
	0.624 **
	0.646 **
	0.772 **
	1
	0.744 **



	Biomass Energy
	0.669 **
	0.701 **
	0.721 **
	0.744 **
	1







** Correlation is significant at the 0.01 level (two-tailed).
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Table 7. Regression analysis of renewable energy sources with factors.
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Independent Variables

Predictor

	
Dependent Variable

Renewable Energy Sources




	
B

	
Beta

	
Sig.






	
Solar Energy

	
0.776

	
0.867

	
0.000




	
Wind Energy

	
0.815

	
0.891

	
0.000




	
Hydro Energy

	
0.778

	
0.890

	
0.000




	
Geothermal Energy

	
0.767

	
0.863

	
0.000




	
Biomass Energy

	
0.751

	
0.876

	
0.000








Significant at the 0.05 level.
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