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Abstract: This paper investigates the acceptance of green electricity among Polish residential
consumers. Our focus was on the socio-economic and environmental attributes of consumers in
terms of their willingness to adopt renewable energy sources (RES) and green electricity tariffs.
In particular, this study explores the determinants of adoption by examining consumers’ willingness
to pay (WTP) for green electricity, willingness to switch to green electricity tariffs, and willingness to
install small-scale generators in the household. The hypotheses were tested empirically with data
collected by means of a standardized telephone survey of 502 household electricity consumers in
Poland. Most Polish people accept and support the development of RES, but they do not know
how to contribute to this process. Their WTP increases with income, education, pro-environmental
attitudes, and knowledge. They also care about social influence. To increase the adoption rate of RES
among residential consumers, stable legal regulations, clear procedures, subsidies, social campaigns,
and educational trainings are needed. We believe that the findings from this study may be valuable
for those involved in marketing green electricity offers and for politicians responsible for the increase
of the share of renewables in the Polish power system.

Keywords: renewable energy sources; green electricity tariffs; consumers” adoption; WTP; prosumers;
social influence; environmental attitudes; questionnaire survey

1. Introduction

In order to meet the challenge of maintaining a clean environment and supporting the sustainable
development of modern industries, many governments, local authorities, and regulators have decided
to support non-fossil fuels such as wind, hydro, and solar as well as biomass, biofuels, and biogas and
to some extent replace conventional energy production based on fossil fuels by the energy generated
from these low carbon sources. According to the so-called Winter Package proposed by the European
Commission in the late 2016, the share of renewable energy sources (RES) in electricity generation
should increase significantly even up to 50% in the European Union by 2030 [1]. The package also
encourages national governments to support decentralized production and self consumption of
electricity. Hence, a new role of prosumers for electricity consumers has been created. The Winter
Package states: Consumers are active and central players on the energy markets of the future. Consumers across
the EU will, in the future, have a better choice of supply, access to reliable energy price comparison tools, and
the possibility of producing and selling their own electricity [1]. Based on this, perspectives on the further
development of RES in the EU seem to be quite optimistic.

The up-to-date literature suggests that a successful diffusion of RES is conditioned by the social
acceptance of electricity consumers [2-9]. Wuestenhagen et al. [9] distinguishes three, sometimes
interdependent, categories of social acceptance: socio-political acceptance (of technologies and
policies, by the public, by key stakeholders, and by policy makers), community acceptance (procedural
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and distributed justice and trust), and finally market acceptance (of consumers, investors, and
intra-firms). This paper focuses on the acceptance of green electricity by residential consumers
(as a part of community and market acceptance). Active consumer involvement and hence acceptance
of RES can be expressed in various forms: by attitudes (positive thinking about green energy and verbal
support of the development of RES) and behaviors (investments in domestic small-scale installations,
switching to green electricity tariffs, and so forth). Without any doubt, as Wuestenhagen et al. [9]
mentions, domestic micro-generation especially requires active acceptance by homeowners, whereby
individual households become part of the electricity supply infrastructure.

Social acceptance on the private and public level is a precondition of the smooth diffusion of
renewable energy sources in the market. Moreover, according to one of the most popular models
of technology adoption (namely Roger’s model of innovation diffusion) the consumer adoption
rate (i.e., the number of consumers who start using a certain product or good during a specific
period of time) depends on (a) the relative advantages of a new innovation compared to existing
products, (b) compatibility with values, needs, and past experiences, (c) the complexity or simplicity
of the innovation, (d) the degree to which an innovation may be experimented with, and (e)
observability—the degree to which the results of an innovation are visible to others [10]. In the
case of the adoption rates of RES, the potential advantages (both financial and non-financial) of RES,
consistency with consumers’ beliefs and needs, the difficulty of adoption (which is also procedural),
and finally the social impact play the most important roles [5].

In Poland, residential consumers may support the development of RES mainly by investing in
small-scale energy generators, such as photovoltaic (PV), small water or wind turbines, installed in the
household or by sending funds as special donations dedicated to RES [5,11-14]. In other countries,
consumers may also decide to utilize green electricity tariffs or programs and thereby support RES by
paying more for electricity [3,7,15]. At the moment such an option is not offered to Polish consumers.
However, this study also investigates Polish consumers’ interest in green electricity tariffs.

The purpose of this paper is to empirically explore factors influencing the willingness to adopt
green electricity among Polish residential consumers. This paper investigates the expectations of Polish
consumers of the renewable energy market. Are the consumers interested in the development of RES?
Are they ready to pay more for electricity if it is green? Are they interested in green electricity tariffs?
What social and economic conditions determine the consumers’ interest and engagement toward RES?

The contribution of this paper is threefold. Firstly, this paper presents the overall examination
of perceptions of RES by Polish residential consumers. Secondly, it explores the impact of
pro-environmental attitudes, behaviors, and knowledge about RES, as well as social influence, on green
electricity adoption. This approach will complement the literature regarding the determinants of
successful diffusion of RES among households. Finally, it provides some policy recommendations
regarding the strategy needed to increase the level of social acceptance toward and the share of RES
in Poland.

The structure of the article is as follows: In Section 2 the literature is reviewed, by discussing the
determinants of green electricity adoption. This section also presents some current data about the
RES market in Poland. Section 3 describes the research methods and the sample. Next, in Section 4,
the findings on factors influencing consumers’ willingness to adopt green electricity are presented.
Finally, in Section 5, the results and their implications for practitioners and policy makers are discussed.

2. The Main Determinants of Green Electricity Adoption—Literature Review

2.1. Socio-Economic and Other Determinants of Green Electricity Adoption

The literature review reveals that there is a wide set of variables that may influence the adoption
of innovative energy services, to which RES and green electricity programs or tariffs certainly belong
(for a review, see the research by Kowalska-Pyzalska [5]). The adoption of these goods is quite difficult,
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because the electricity itself is an abstract commodity and people do not usually engage much in its
conservation unless they are motivated by financial, environmental, or social incentives.

Various models and concepts, based on behavioral economics and social psychology, indicate
that, in opinion formation and decision-making processes, not only do environmental attitudes and
beliefs play a great role, but so too do environmental values, drivers, and barriers, the perceived
difficulty of adoption, social and community influence, government policy and subsidy, or even
affection, see previous research [2,4,8,16-26]. Within this paper, green electricity adoption is discussed
from two main points of view: as a decision to install a small-scale generator (i.e., adopting prosumer
technologies, such as PV and small wind generators) and as a decision to switch to green electricity
tariffs or programs (i.e., purchasing green electricity products). Many factors, such as income or
pro-environmental attitudes, influence the propensity of consumers to adopt green electricity (either
by becoming a prosumer and/or by switching to a green electricity tariff). This is why the main
determinants of adoption are discussed together.

Demographics

7

The impact of income, expenditures on the electricity bill, and household size on consumers
willingness to install small-scale green energy sources has been investigated in many surveys.
While most of the findings provide empirical evidence that willingness increases with consumer
income [14,27], the effect of other variables is not as clear. Some authors [14] indicate that willingness
to become a prosumer is positively correlated with both electricity cost and household size. The more
consumers pay for electricity, and the bigger the size of the household, the higher the declared
willingness to adopt tends to be. On the other hand, in the case of green electricity tariffs, there is some
empirical evidence that willingness to adopt may actually decrease with increasing electricity bills and
household size [2,28-30]. A few authors have also found a negative correlation between willingness
to pay for green electricity and age [27,31,32] and a positive correlation with education level [27,32].
Finally, the impact of gender on adoption is ambiguous (e.g., in [14], men are more willing to install
green energy in their households than women, but Sundt and Rehdanz [33] report that in most studies
willingness to pay for green electricity is generally lower for male than for female respondents).

Environmental Attitudes and Behaviors

There is clear evidence that pro-environmental attitudes and beliefs support the decision to
adopt green electricity [7,23]. According to Ozaki [7], the belief that green energy is a clean energy
source may convince consumers to pay more. Gerpott and Mahmudova [15] indicate that attitudes
toward environmental protection issues have the strongest impact on respondents” willingness to
adopt green electricity tariffs. It has been also proven that green activities, such as recycling, conserving
energy, utilizing electro-rubbish, and so forth, are positively correlated with a willingness to install a
small-scale RES (e.g., becoming a prosumer [14]).

Psychological Factors

Apart from attitudes, other psychological factors—such as individual or collective
values—influence the evaluation and adoption of green electricity [18,22,34,35]. In [2,22,36], the authors
indicate that self-transcendence values (i.e., interest on the welfare of others rather than oneself
well-being) increase WTP and the willingness to accept and adopt to green energy solutions. The same
studies show that self-enhancement values (i.e., self-interest and comfort) correlate negatively
with WTP.

Social and Community Influence

Social endorsement of green electricity use was identified as one of the most important
determinants of willingness to adopt. It has been proven in many studies that social influence
has a positive effect on the intention to engage in environmental behaviors, such as installing a green
energy source or deciding to participate in green electricity tariffs [7,15,19,37-39]. Most people want
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to adjust their behavior to match their peers because they need social approval. Some studies have
shown that people even tend to compete with their peers in terms of energy conservation. That is,
the reduction of energy consumption by the neighbors was found to be the strongest motivation to
save energy [5,21,38,40]. Finally, social norms (i.e., normative beliefs) have a positive impact on the
intention to adopt a certain environmental behavior, as seen in the research by Ozaki or Stern [7,23].

Past Experiences in the Energy Market

Lack of trust in energy suppliers, uncertainty as to whether green energy is really a clean energy
source and fear that the electricity delivered to the household has not actually been produced from
green energy sources may cause reluctance to adopt [3,41]. In the work of Gerpott and Mahmudova [15],
it was shown that switching experiences, especially perceived switching difficulty, may have an effect
on the intention to adopt green electricity among consumers with a low electricity consumption level.
This segment of consumers, as Gerpott and Mahmudova emphasize, can be encouraged to change to a
green electricity tariff if they believe that an energy supplier acts in a socially responsible manner [15].

Difficulty of Adoption

There are many potential barriers to adoption. In the case of adopting prosumer technologies,
the cost and expected long return on investments are among the main obstacles [3,41,42]. Consumers
also suffer from insufficient information, advice, and knowledge [23,34,39]. The propensity to shift
the responsibility of environment protection to other entities, such as local authorities, government,
or even neighbors also decreases the likelihood of adoption [3,41]. Sometimes the obstacles on the
supply side (e.g., the technical impossibility of installing a green small-scale generator at the household,
or a lack of green electricity tariffs in the supplier’s offer) may hinder adoption [43].

Financial Subsidies and Legislation

Finally, grants, subsidies, discounts, rewards, and educational programs may increase the willingness
of people to adopt by decreasing the financial and non-financial difficulties of adoption [19,20,42,44].

2.2. Willingness to Adopt Green Electricity

The literature of innovation diffusion, as well as of non-market goods” evaluation, distinguishes
various methods of determining consumers’” willingness to adopt [11,32,45,46]. In the case of
green energy markets, as Diaz-Rainey and Tzavara argue [46], the research focuses mainly on
either investigating consumers’ willingness to pay (WTP) a premium for green electricity—both in
an absolute sense and as a proportion of the population (so-called 'stated willingness to adopt’, or
SWA) [27,31,32,47 48]—or on explaining the large differences between SWA and actual adoption of green
energy [27,46,47]. The literature also differentiates feasible adoption (usually lower than SWA) from
actual adoption, mainly because of some supply side problems and regulatory failures [46].

WTP can be expressed either in relative or absolute terms, as an increase in the amount of an
electricity bill or an increase in the price per kWh of electricity supplied [5]. The literature review
revealed that WTP estimates depend on differences in the macroeconomic conditions in a given country,
the local social customs, environmental awareness, and factors such as sample size, time period, and
the methods and questionnaires used in the research [30,32,45]. According to Zoric and Hrovatin [32],
studies regarding WTP can be divided into three categories: first, estimating percentage premiums
or absolute amounts that a household is willing to pay for generic green electricity [2,27], second
utilizing the choice experiment (CE) methods, based on consumer stated preferences to explore the
willingness to pay for a specific types of renewables [28], and third applying the contingent valuation
methods [8,30,33,45]. There is also a wide research regarding various aspects of social acceptance of
renewable energy on private and public level [8,11,22,24,39,43].

The most common findings regarding WTP, SWA, and social acceptance of RES show that WTP
and acceptance of RES are positively correlated with income, education, environmental awareness and
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concern, and positive beliefs and attitudes toward green energy [2,5,32,48]. WTP for green electricity
has also been positively associated with state support and energy subsidies [6]. On the other hand, it is
negatively correlated with age, values focused on one’s own happiness and comfort, the perceived
difficulty of switching an energy supplier, and electricity cost [2,15,22,31,32].

Below, we present some information about the renewable energy market in Poland and
the findings from the latest surveys regarding Poles’ preferences and their willingness to adopt
green electricity.

2.3. The Renewable Energy Market in Poland

At the end of 2017, the share of RES in Polish energy production was estimated by the Energy
Regulatory Office (URE) (https:/ /www.ure.gov.pl/en/ accessed on 4 April 2018) to be 8.54GW (around
13.5% of the total production). The main share (c.a. 68%) of this production belongs to wind power
generators, followed by 15.95% biomass, 11.5% hydro generators, 2.7% biogas, and finally 1.2% solar
energy. The association of PV Poland (https://pv-polska.pl/ accessed on 4 April 2018) claims that
these statistics do not include micro-installations, with an almost 99% share of this belonging to
PVs. Such micro-installations contribute to the segment of prosumers in the Polish energy market.
According to experts, this segment will develop rapidly in the coming years because of favorable legal
regulations and financial subsidies from national programs and EU funds. The development of the
PV market in Poland is presented in Figure 1. The total number of PV installations at the end of 2017
reached 27,310 systems and further growth is expected.
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Figure 1. Cumulative power installed in PV micro installations in Poland (source: SBF Polska PV /IX
Forum Solar+).

According to EU regulations, by 2020, 15% of the energy in Poland should come from renewable
sources. Poland can increase its share of RES in power generation to nearly 38% by 2030 (compared to
only 7% in 2010). According to the report known as REmap 2030: Renewable Energy Prospects for
Poland, prepared by the International Renewable Energy Agency (IRENA) with input from the Polish
Ministry of Economy, the share of renewable energy from the final energy consumption could more
than double, to nearly 25% by 2030 [49]. As the report explains, opportunities to scale up renewables
are not limited to the power sector. The renewable share of energy applications in buildings could
nearly triple, to almost 35%, while the industry and transport sectors could see their shares double [49].
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In 2016, there were some 17.24 million final customers, among whom 90.6% (15.61 million) are
customers in the G tariff group (i.e., mostly a uniform tariff (G11), or with an option of a lower price at
night, or during weekends and holidays (G12 or G12w), or G13 with three time zones), with a great
majority being household consumers (over 14.63 million). At the moment, Polish energy suppliers do
not offer green energy tariffs or programs.

The scheme of renewable energy support in Poland is based on the Renewable Energy Act
(RES-Act). The latest legislative changes implemented through this act in 2015 introduced two
new mechanisms to advocate for the development of renewable energy investment in the power
generation sector: an auction system to replace green certificates and the Feed-in-Tariff (FiT) applied to
microgeneration (up to 10 kW) [12,49]. Poland’s previous renewable energy promotion system was
based on green certificates. According to the experts, the new regulations will give the government
almost complete control over the rate of the deployment of each technology and the volume of related
investments [49]. As the IRENA report states [49], the government can now take into account the
most recent economic and technological trends as well as externalities and indirect economic impacts
associated with various renewable energy technologies. The auction system is weighted toward the
most cost-effective projects and technologies.

Apart from these legislative changes, the state also supports prosumers (individual consumers
of energy who produce energy in small-scale generators) in production for their own purposes
(not for profits) (http://www.res-legal.eu/search-by-country/poland, accessed on 4 April 2018).
There is no fixed tariff, but the prosumers are allowed to exchange the surplus of energy produced
by favorable conditions for gaps in energy production in the future, to the order of 1-0.8 in the case
of micro-installations with a capacity up to 10 kW, and 1-0.7 in the case of micro-installations with a
capacity above 10 kW (but below 40 kW) [13].

The legislative scheme of green energy support is important, but usually it is not enough to
convince consumers to support RES. Some findings about the attitudes and behaviors of Polish
residential consumers toward green energy are discussed below.

2.4. Data for Poland

According to the survey conducted in 2014 by Optimal Energy, 95% of investigated Poles support
an energy policy which develops RES in Poland, and 78% would like to produce energy in their
household if it were possible (Report “Electrical energy in Polish households”, https:/ /optimalenergy.
pl/raport-o-rynku-energii-w-polsce/ (in Polish), accessed on 4th April 2018) . In the study conducted
in 2015 by TNS Polska, Poles were asked about their preferences regarding investment in RES, and
in particular about their knowledge regarding RES, and legal regulations and their willingness to
become a “potential investor in PV panels” [13]. The findings showed that every second respondent
(c.a. 50%) was not interested in RES, mainly due to an inability to install the panels (e.g., respondents
living in a flat or renting a house). The study also revealed that 21% of respondents would be ready to
invest in PV panels but only if the return on investment would not be longer than five years. The most
common motivations to install PV included: the possibility of lowering electricity bills (60%), independence
from energy producing companies (15%), the desire to actively participate in environmental protection (13%),
and higher social status (5%) [13]. Based on these findings, it has been concluded that a potential
Polish prosumer is a person who has a medium to high income level (monthly earnings from USD
675-1080 net), is under the age of 29, and is living in a detached or semi-detached house in a rural area,
where the likelihood of being able to implement RES installations is higher [13].

Finally, according to another study performed in 2015 [14], only 4.76% of respondents had already
installed RES, but 31% were willing to install in the future. Consumers who had already decided
to install RES in their households were mainly motivated by potential savings and profits from RES
(c.a. 70%). Among other reasons to install RES, the respondents mentioned being ecologically friendly
(17%), persuasion by professional (c.a. 10%), and the influence of neighbors or friends (4.5%). The main
factors influencing the reluctance to install RES included: high installation costs, technical barriers (e.g.,
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the complicated process of connection to the grid, impossibility of installing RES), lack of interest and
knowledge, and unclear regulations.

This paper presents findings from a study in which all possible forms of adoption to green
electricity in Poland (i.e., willingness to install RES or willingness to pay for electricity if it is green)
were investigated. Section 3 presents the data collection and the research method.

3. Materials and Methods

3.1. Analytical Procedure

Consumers’ adoption of green electricity can be investigated from various points of view. Namely,
consumers can adopt green electricity by (1) being ready to pay more for electricity (WTP), (2) being
ready to become a prosumer or to change energy supplier if one offers green electricity tariff (SWA,
feasible adoption), and (3) already being a prosumer (actual adoption). In Poland, a propensity to
switch to a green electricity tariff is examined only theoretically, because at the moment no green tariffs
are offered to the residential consumers.

Based on the literature review and the results from the surveys for Poland, it is assumed that
Polish residential consumers are likely to adopt green electricity, when

e their income is high and they are well educated and young (H1),

e they have positive attitudes and behaviors toward environmental protection (H2),

e their peers (family members, friends or colleges) support their decision to install RES or to switch
to a green electricity tariff (H3), and

e they are well informed about the green energy market (H4).

To verify these hypotheses, a questionnaire was prepared and a survey carried out. The questions
and scales were proposed with regard to other similar studies conducted in other countries [7,15].
The main theoretical assumptions behind this study are Roger’s model of diffusion of innovation [10]
and Ajzen’s theory of the planned behavior [35], as in various other studies [2,7,15]. Based on Roger’s
model, the study assumes that adoption of an innovation (in this case, green electricity) is a process
that requires transition from opinions (based on some initial level of awareness and knowledge) to
decision (e.g., purchasing green electricity products). Ajzen’s model investigates the main drivers of
behavioral intentions. In particular, the model considers attitudes toward a behavior, subjective norms
(social influence), and perceived behavioral control (e.g., accepted cost) [35]. Hence, the questionnaire
was designed in such a way as to include most of the important variables indicated by both models,
such as pro-environmental attitudes and behaviors, social norms, knowledge, and awareness. Finally,
respondents” WTP was estimated based on the absolute amounts that a household was ready to pay if
the electricity delivered was to come from RES.

3.2. Data Collection and Sample

The data were collected in November 2017 by means of a standardized telephone survey (N = 502).
Around 10,800 phone calls were made, with a response rate of 4.6%. Personal records were obtained
with respect to the norm (ISO/IEC 27001) by the professional survey agency. The questionnaire
was pre-tested in the pilot study. The average duration of the interview was 11 min. The random
stratification of the sample was based on the representation of all the Polish regions (i.e., voivodeship)
based on the statistics regarding population published by the Poland Central Statistical Office (CSO).
The respondents were also screened by age (they must have been over 18 years old) and whether they
held the responsibility of paying electricity bills in the household. The data were analyzed in the SPSS
program, using descriptive statistics and testing.

The sample demographic characteristics are presented in Table 1. A total of 53.8% of the
participants were male. Around 66% of the participants were in the age range of 25-60. Almost
half of the respondents declared higher education. Around 60% of the participants reported living in
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a house (detached house, semi-detached house, or terrace house). The rest of the respondents lived
in various kinds of flats or apartments. The respondents” household size varied from 1-10 persons,
with the mean sample household size of 3.13 persons. Around 60% of the participants lived in a city
(of 20,000 to over 100,0001 inhabitants). The financial situation of their household was perceived to
be moderate (i.e., average income) by 47% of the respondents, and 40% claimed that the household
income was rather or very good. For most of the respondents, the average monthly electricity bill was
in the range of 100-200 PLN (1 PLN = c.a. 0.27 USD).

Table 1. Respondents” demographics (N = 502).

Demographics
Attribute: (%) *

male 53.8
Gender female 46.2

18-24 years old 6.0
25-34 years old 19.1
Age 35-44 years old 23.3
45-59 years old 239
over 60 years old 27.7

primary 2.8
. secondary 34.5
Education vocational 13.5
higher 49.0
Housin living in a house 58.8
& living in a flat 41.2
1 person 10.6
2 persons 30.9
Household size 3 persons 19.7
4 persons 22.1
5 persons and more 16.7
village 39.6
Place of a livin town size up to 20,000 inhabitants 12.7
& town size 20,001 to 100,000 inh. 19.1
town size over 100,001 inh. 28.3

till 50 PLN (13.5 USD) 4.6
50-100 PLN (13.5-27 USD) 23.1
Average monthly electricity bill 100-200 PLN (27-54 USD) 44.6
over 200 PLN (54 USD) 25.7

very bad 1.0

rather bad 5.6
Own evaluation of respondent’s income moderate 474
rather good 323

very good 8.0

* Note: If the sum of the answers is not equal to 100%, it means that some of the respondents refused to
answer the question. The demographic data for Poland in 2018 are as follows: age structure: 15-24 years:
10.7%; 25-54 years: 43.5%; 55-64 years: 14.21%; over 65 years: 16.86%; sex structure: male 48.2%; female 51.8%;
urban population: 60.5%; household size: 1 person: 20.6%; 2 persons: 32.8%; 3 persons: 19.8%; 4 persons:
16.6%; 5 persons and more: 10.2%; higher education: 21% of people between 25-64 years (for more data please
access: http:/ /countrymeters.info/en/Poland/” and https://www.indexmundi.com/poland/).

4. Results and Discussion

4.1. Descriptive Statistics

The questionnaire consisted of a few blocks of questions. All the questions were asked in
Polish. Respondents were asked for their demographic information, pro-environmental attitudes and
activities, social influence, knowledge and awareness of how to support green energy, satisfaction with
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the current energy supplier and readiness to change supplier, and finally about their willingness to
pay more for their electricity knowing that it is generated by RES. First, some descriptive statistics
related to findings are provided below.

Environmental Attitudes and Behaviors

The respondents overall were quite pro-environmental. Specifically, more than 80% claimed that
environmental protection is important to them, and around 50% disagreed that the reports about
ecological crises have been exaggerated. Around 70% were glad if the environment and climate
protection play a vital role in politics, and more than 85% were sure that each individual citizen
can bring about a great deal of change for environmental protection through their own behaviors.
On the other hand, less than half of respondents were willing to pay much higher taxes to protect the
environment. The mean value and standard deviations are shown in Table 2.

Table 2. Respondents’ pro-environmental attitudes.

Opinions: * Mean SD

1. Environment protection is not important for me. 140  0.967
2. I think that reports about ecological crisis have been exaggerated. 240 1330
3. Iam glad if the environment and climate protection play a vital role in politics. 398  1.225
4. Iwould be willing to pay much higher taxes to protect the environment. 313 1444

5. Each individual citizen can bring about a lot for environmental protection through own behaviors. 477  0.655

* Note: values are calculated as (=1) strongly disagree, (=2) disagree, (=3) neither agree nor disagree, (=4)
agree, or (=5) strongly agree.

The respondents were also asked about their green activities (see Table 3). More than 70% of
respondents claimed to recycle on a regular basis, to use energy saving bulbs, and to keep public spaces
clean. On the other hand, the respondents neither contributed financially to environmental organizations
(83% negative answers) nor belonged to an environmental organization (93% negative answers).

Table 3. Respondents’ green activities.

Activities: * Mean SD

1. Recycling regularly 4.40 0.162
2. Usage of energy saving bulbs 4.56 0.911
3. Being a member of an environmental organization 1.26 0.915
4. Contributing financially to an environmental organization 1.61 1.172
5. Using public transportation or riding a bike in the nearby (around 30 km) 2.75 1.635
6. No littering in public space 4.58 0.969
7. Expecting daily change of towels in hotels 3.15 1.546

* Note: values are calculated as (=1) strongly disagree, (=2) disagree, (=3) neither agree or disagree, (=4) agree,
(=5) strongly agree.

Knowledge and Awareness of RES and Green Electricity Tariffs

Polish residential consumers claimed to have heard of green technologies for household use
(e.g., solar panels and small wind turbines). Surprisingly, 60% had already informed themselves
about the use of green technologies in the household (see Table 4). On the other hand, around 60%
of respondents had never heard about green electricity tariffs, more than 80% had never informed
themselves about them, and 93% had never been offered such a tariff by an energy supplier. Finally,
according to around 60% of respondents, advertisements in mass-media were not inspiring enough to
support renewable energy.

Social Influence

In the next block, some questions about social influence were asked (see Table 5). We wanted to
know whether most of the people important to the respondent (family members or friends) support
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the production of electricity by RES. The respondents were quite positive about this, as around
70% confirmed this was the case. The majority of respondents (80%) agreed that most of the
important people in their lives would support their decision to use green electricity in their households
(i.e., becoming a prosumer) and approximately 60% answered that most of the important people in
their lives would support their decision to switch to green electricity tariffs. For the last question,
however, 32% of respondents marked the neither agree nor disagree option, which shows a lack of
knowledge and experience regarding green electricity tariffs in Poland.

Respondents’ Satisfaction with the Current Energy Supplier

We also investigated whether consumers are satisfied with their current energy supplier. Among
the respondents, 68% claimed to be satisfied, but 20% were unsure. According to 40% of respondents,
it is quite difficult to compare the offers from various suppliers, and 35% were not able to answer
this question (the dominant answer was neither agree nor disagree). Surprisingly, 70% of respondents
claimed to be willing to consider switching energy supplier if they knew that part or all of the energy
they produced was from RES (see Table 6).

Table 4. Respondents’ knowledge about green energy and green electricity tariffs.

Items: * Mean SD
1. Have you often heard of the use of green technologies for household use 341 1.173
2. Have you informed yourself about the use of green technologies in the household?  1.40 0.507
3. Have you ever heard of green electricity tariffs? 1.56 0.496
4. Have you ever informed yourself about the green electricity tariffs? 1.85 0.377
5. Has your energy supplier offered you green electricity tariffs? 2.00 0.268
6. Does the advertisement of RES in mass-media inspire you to support green energy? 1.94 0.773

* Note: for item 1. values are calculated as (=1) never, (=2) rarely, (=3) neither never nor often, (=4) often, (=5)
very often; for items 2-6 values are calculated as (=1) yes, (=2) no, (=3) neither yes nor no.

Table 5. Social influence.

Items: * Mean SD

1. Most people important to me (family members, friends and colleges) approve using of green energy. 391  1.052
2. Most people important to me would support my decision to use RES in my household (e.g., by installing PV). ~ 4.13  0.879
3. Most people important to me would support my decision to switch to a green electricity tariff or supplier. 3.82  0.903

* Note: values are calculated as (=1) strongly disagree, (=2) disagree, (=3) neither agree nor disagree, (=4)
agree, or (=5) strongly agree.

Table 6. Respondents’ satisfaction with the current energy supplier and willingness to switch.

Items: * Mean SD
1. Are you satisfied with your current energy supplier? 3.75 1.002
2. Is it difficult to compare the offers from various energy suppliers? 3.27 1.165
3. If part or whole of the energy supplied would be generated in the RES, would = 1.50 0.799

you consider switching to such an energy supplier?

* Note: for Items 1 and 2, values are calculated as as (=1) definitely no, (=2) rather no, (=3) neither yes nor no,
(=4) rather yes, or (=5) definitely yes ; for Item 3, values are calculated as (=1) yes, (=2) no, or (=3) neither yes
nor no.

4.2. Green Electricity Adoption

Below, we discuss the results regarding WTP for green electricity and willingness to change
energy supplier in order to access green electricity. Feasible and actual adoption were both investigated.
Finally, we present some of the main attitudes and statements of the respondents regarding green
energy support.
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Willingness to Pay (WTP)

To investigate consumers” WTP, a contingent valuation method was chosen. The respondents’
WTP was determined in a closed-ended manner, in which respondents had to choose a level of extra
payment for electricity, if it was partially or fully produced by RES, from a predefined and ordered list
with interval scales. Such a procedure allowed us to determine the extent to which respondents were
willing to pay additionally for electricity if it was green. Only payments above 30 PLN (8 USD) could be
precisely declared by the respondent in an open-ended manner. In the pre-test, the correlation between
respondents” WIP and the average amount of their electricity bill was negative, but statistically
insignificant (p = 0.871). Moreover, the respondents claimed that estimating their WTP as a percentage
of the current electricity bill is difficult. This is why, in the main study, WTP was estimated in absolute
terms (not as a percentage of the monthly electricity bill) from a predefined interval list.

First, respondents” WTP is presented in Figure 2. From among the whole sample of respondents,
42% were not ready to pay more for electricity than they pay now. Willingness to pay between 1-5 PLN
was reported by 13% of the respondents, 18% were willing to pay between 6-10 PLN, 13% between
11-20 PLN, and 8% between 21-30 PLN (1 PLN = c.a. 0.27 USD). Only 2% of respondents reported
being ready to pay more than 30 PLN. Among this small group, most were ready to pay an additional
50 PLN. The remainder indicated payments between 35 and 200 PLN.

nothing, prices are
already very high

m1-5PLN

8%

6-10 PLN

13% 42%

11-20 PLN
21-30 PLN
m more than 30 PLN

18%

m refusal to answer

Figure 2. Willingness to pay (WTP) for green electricity (N = 502).

Then, to verify Hypotheses H1-H4 (see Section 3.1), we estimated the correlation coefficients
and conducted the t-test of independence between all the indicators and WTP (see Table 7). In all
statistical tests, we assumed a significance level of at least 5% (i.e., the p-value should be less than
0.05 in order to accept the hypothesis of dependence between given variables). Below, we will present
and discuss only the results that were statistically significant. Spearman’s test of correlation and the
independent sample ¢-test were carried out in the SPSS program to investigate the relationship between
the given variables. In the case of indicators representing environmental attitudes (see Table 2) and
social influence (see Table 5), the reliability test equaled 0.596 and 0.765, respectively. This allowed us
to aggregate the data and analyze their relationship to WTP. For the rest of the indicators, the reliability
tests were too low (<0.5) to build aggregated constructs.

This analysis focuses on general consumers” WTP for green electricity, regardless of whether
this additional payment is low or high. For this reason, the WTP indicator has also been aggregated
into two main categories: (1) those who refuse to pay, who refuse to switch the energy supplier or
who refuse to answer the question (N = 228) and (2) those who want to pay at least 1 PLN (N = 274).
The results are discussed below.
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In terms of demographic characteristics, only three were shown to be relevant: age, income, and
education. It was found that age is negatively associated with WTP (i.e., the older the consumers are,
the less they are ready to pay for green electricity). Income and education are positively correlated with
WTP (i.e., WTP increases with consumers’ wealth and education). These findings are in agreement
with the literature. The correlation coefficients between age, income, education, and WTP are on a low
level of around 0.14, but the results are statistically significant (According to Cohen’s suggestion [50],
all correlations found are rather small (below 0.3) or medium (between 0.3-0.5), but still statistically
significant (p < 0.01).). The statistically significant results of the ¢-test (p < 0.05 in the case of income
and education and p < 0.01 in the case of age) confirms Hypothesis H1.

The highest correlation coefficients were found between WTP and pro-environmental attitudes
(rho = 0.3) and social influence (rho = 0.2). Both indicators are positively correlated with WTP. These
results indicate that with peers’ support and approval, as well as pro-environmental attitudes and
beliefs, the WTP increases. The analysis of the t-test for independent samples support those results and
allow us to verify Hypotheses H2 and H3. Respondents who do not want to pay more for electricity if
it is green tend to declare less pro-environmental attitudes (M = 18.87; SD = 3.76) than respondents
who are willing to pay even small additional amounts of money (M=21.07; SD = 3.09). On the other
hand, we have not found any association between pro-environmental behaviors (see Table 3) and
WTP (rho < 0.1). Only one activity—recycling regularly—was found to be statistically significant
(|rho| = 0.13, t = 2.259, p < 0.05). Therefore, Hypothesis H2 is partially confirmed. The respondents
for whom social support and the approval of their peers are important are more willing to pay for
green energy (M = 12.29; SD = 2.06) than those who do not care much about social influence (M = 11.32;
SD = 2.59). The t-test found t = 4.762, p = 0.000, so Hypothesis H3 is also confirmed.

Table 7. Results of statistical tests for an association between chosen factors and respondents” WTP

(N =502).

Coefficients: rho t-Test
Age —0.140 ** 3.280 **
Income (perceived financial situation of the household) 0.145 ** 2.501 *
Education 0.142 ** 1.459 *
Pro-environmental attitudes 0.301 ** 7.187 ***
Green activities: recycling regularly 0.126 ** 2.259 *
Social influence 0.191 ** 4.762 ***
Knowledge and information of green electricity tariffs 0.131 ** 2.931 **
Knowledge and information about green energy 0.139 ** 3.033 **
Willingness to change energy supplier if energy offered is green ~ 0.326 ** 7.701 ***

Note: *** p < 0.0001, ** p < 0.01, * p < 0.05 (two-tailed test).

Finally, it was found that consumers’ knowledge about green energy and knowledge of green
electricity tariffs have a low impact on WTP (rho < 0.2). The t-tests in both cases were statistically
significant (p < 0.01 for both indicators). As expected, this association is positive (i.e., consumers
with more knowledge of green electricity tariffs are more likely to have a positive WTP (M = 5.53;
SD = 0.81) than consumers with less knowledge and awareness (M = 5.31; SD = 0.84)). Similarly,
consumers with more knowledge about green energy usage at the household levels are more likely to
have a positive WTP score (M = 3.47; SD = 0.87) than consumers with less knowledge and awareness
(M =3.23; SD = 0.97). Hence, Hypothesis H4 is confirmed.

We also examined the association between WTP and willingness to change energy supplier if
the energy offered is green (i.e., switching to a green electricity tariff). As expected, there is a strong
relationship between these variables showing that only consumers with a positive WTP score are
interested in green electricity tariffs, if offered. The t-test for this was t = 7.701 with p = 0.000 and
rho = 0.33.
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In Table 8, we present some statistically significant results regarding the association between
certain factors and consumers’ willingness to change energy supplier if the electricity offered is green.
Again, we observed that social influence and pro-environmental attitudes have the strongest impact
on the willingness to switch to green electricity tariffs. The f-test for independent samples showed that
the willingness to change an energy supplier increases with pro-environmental attitudes (M = 20.79;
SD =3.15 versus M = 18.45; SD = 3.96) and peer support and approval (M = 12.23; SD = 2.21 versus
M =11; SD = 2.41). The access to information and general knowledge about green energy and green
electricity tariffs are positively correlated with willingness to switch to a green electricity tariff, however
this relationship is rather weak (rho < 0.2). The result of the t-test indicates the association between
these variables is statistically significant and indicates that, within the increase of knowledge about
green electricity tariffs, the willingness to opt for such a tariff increases (M = 5.55; SD = 0.82 versus
M =5.35; SD = 0.84). Similarly, with the increase of knowledge and awareness about green energy, the
willingness to change energy supplier if the electricity offered is green increases (M = 3.57; SD = 0.85
versus M = 3.24; SD = 0.95).

Table 8. Results of statistical testes for an association between chosen factors and respondents’
willingness to change energy supplier, if the electricity offered is green (N = 502).

Coefficients: rho t-Test
Pro-environmental attitudes 0.281 ** 7.105 ***
Social influence 0.236 ** 5.595 ***
Knowledge and information of green electricity tariffs 0.128 ** 2.561 **
Knowledge and information about green energy 0.167 ** 3.688 ***

Note: *** p < 0.001, ** p < 0.01, * p < 0.05 (two-tailed test).

Feasible and Actual Adoption

Those respondents who live in a detached, semi-detached, or a terrace house, and so have the
technical ability to install RES in their households, were asked about the main factor that could encourage
them to become a prosumer (see Figure 3, left panel). More than half of respondents (56%) indicated a
financial subsidy. The second most common answer was a quick return on investment (30%). Residential
consumers need financial help to invest in RES, and they want to be sure that their investment will be
profitable. Some respondents indicated peer support as a vital motivation (6%). In terms of actual adoption,
only six families in our sample had already installed RES (mainly PV panels).

2
1% 10%
6%
3% 2%
GN
56% '
53%
financial subsidy m too high cost
m quick return on investment negative perceptions
peers support lack of knowledge

positive impact on environment
already a prosumer
m refusal to answer

m too complicated procedures
disbelief in sense of supporting RES
M green energy is the future
willing to install RES
already supporting RES

m refusal to answer

Figure 3. Left panel: Motivations to become a prosumer (N = 294). Right panel: Attitudes toward
willingness to support RES (N = 502).
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General Attitudes Towards Green Energy Support

The right panel of Figure 3 presents respondents’ general attitudes and statements toward green
energy support (respondents had to choose the single most suitable answer). Most of respondents
(53%) pointed out a lack of knowledge about green energy and the ways to support it. For 13% of the
respondents, investment and maintenance cost associated with RES was considered too high, and for
10% the procedures of changing the energy supplier and the legal regulations were considered too complicated.
In other words, they did not trust in the fairness of the energy suppliers’ offers. A small number of
respondents (6%) did not believe that supporting the development of green energy could bring about
positive effects to the climate and environment protection. A total of 10% of respondents marked that
they already support green energy. This group includes consumers who have installed RES in their
households as well as those who generally think that, by their positive attitudes (“RES is the future”),
they support green energy development. A smaller number (3% of respondents) claim to be willing to
install RES in the future.

These findings show that Polish residential consumers are in favor of further development of
green energy. They lack some important information regarding how to support RES at the residential
level and they need financial subsidies to decide to invest in the green sector.

5. Conclusions and Policy Recommendations

This paper has empirically examined some of the determinants of green electricity adoption
among Polish residential consumers. Based on the literature review, it was assumed that
consumers’ willingness to adopt would be positively influenced by income, education, a young
age, pro-environmental attitudes and behaviors, sensitivity to social influence, and general knowledge
about the green energy market. Nowadays, Poles can adopt green electricity mainly by opting for
small-scale generators in their households. Green electricity tariffs have not yet been offered in Poland,
but consumers’ declarations of their WTP for green electricity, and their willingness to change an
energy supplier if the electricity offered is green, were considered in this research.

It has been shown that general positive attitudes toward green energy has so far rarely
transformed into actual adoption. Very few consumers have already opted for small-scale installations
(i.e., becoming a prosumer). On the other hand, many respondents reported that they will consider
such an investment in the future. For most of them, financial barriers and a lack of knowledge are the
main reasons for non-adoption.

Some consumers refuse to pay for green electricity. It has been found that WTP increases with
pro-environmental attitudes, knowledge, peer support and approval, income, and education. At the
moment, consumers are not familiar with green electricity tariffs, which are not currently being
offered by energy suppliers. Generally, consumers are not aware of how they could support the
development of RES, even if their WTP is high. This problem is especially significant in the case of
consumers who cannot become prosumers for technical reasons (i.e., impossibility of installing green
energy in their households). This segment of consumers especially requires some advice from local
authorities, associations, and institutions dealing with RES, regarding the ways they could support
further development of renewables.

If the Polish government wants to increase the share of RES in the power system, the contribution
and acceptance of residential consumers should not be neglected. Social campaigns and educational
trainings are needed to overcome the lack of knowledge about the ways to support the development
of RES. Stable legal regulations and clear market rules are also important. Consumers are sensitive to
costs. To accelerate diffusion of RES and to increase adoption rates, subsidy systems with clear and
easy to understand procedures are needed. Finally, as consumers care about their peer support and
approval, pilot programs with elements of competition between the neighbors (as already utilized in
the case of energy conservation) could help.
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Limitations of the Study and Future Work

This paper aimed to empirically explore factors influencing the willingness to adopt green
electricity among Polish residential consumers. Moreover, it also examined the expectations and
interest of Polish consumers toward the market of RES. Although these aims were achieved, this work
has some limitations. Firstly, the sample was limited to around 500 respondents. On the one hand,
the representativeness of the sample and the whole population, at least in the case of age, sex, urban
population, and place of living, is acceptable. On the other hand, almost half of the sample declared
higher education, whereas in the whole population the share of people between 25-64 years old with
higher education is approximately 21%. Secondly, as green electricity tariffs are not offered to Polish
residential consumers, their WTP was estimated only theoretically. The WTP was estimated by means
of contingent valuation method, as the absolute premium that respondents were willing to pay, not as
a percentage premium of the average monthly electricity bill. Most of the residential consumers had
had no experience with green electricity tariffs, although 70% of respondents declared a willingness
to switch to green electricity tariffs (if offered). At the same time, however, more than 40% of them
were not ready to pay more for electricity. This indicates a gap between consumers’ declarations
about supporting RES and their actual readiness to contribute, especially financially, to this sector of
the energy market. Residential consumers are eager to adopt to small-scale generators, mainly PV
installed in their households. The decision to become a prosumer is now the fastest way to achieve
active consumer involvement in further development of RES in Poland. In the future, an extended
study with a larger sample that includes some elements of the stated choice experiment for a more
precise estimation of WTP should be considered.
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