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INTRODUCTION

The introduction of green energy is important to 
mitigate environmental and climatic conditions. In 
addition to the need to access energy, the issue of 
raw materials for production is growing. The modern 
world is powered by fossil fuels. Coal is responsible 
for about 40% of the world’s CO2 emissions, which 
makes reducing its emissions crucial for our planet. 
Limiting the increase in average temperature to 1.5°C, 
compared to preindustrial times, requires emissions 
to be zeroed in the 2050s, and in the case of the 2°C 
thresholds, it must take place in the 2070s. By 2030, 

emissions for the 1.5°C target should drop by 45% and 
for the 2°C target by 25% compared to 2010. Unfor-
tunately, emissions have not decreased since 2010, but 
on the contrary, they have increased. Among European 
Union (EU) countries, the leaders in the field of re-
newable energy are the Scandinavian countries, where 
a sustainable lifestyle is developing the fastest. It is 
important to note that Norway has a chance to give 
up fossil fuels by 2050 [MM Magazyn Przemysłowy 
Online 2021]. 

Under the United Nations Framework Conven-
tion on Climate Change from 1992, all countries are 
required to act to “avoid dangerous climate change” 
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and find ways to reduce greenhouse gas emissions 
fairly. The Conference of Parties (COP), held since 
the 1990s, aims at developing a global response to the 
climate crisis. It is clear from the operation of the first 
European Renewable Energy Directive (2009–2020) 
that only solar and wind energy have the potential 
required to meet the targets adopted during this pe-
riod, namely 20% of energy consumption in the EU 
needs to come from renewable energy sources (RES) 
[Jäger-Waldau et al. 2011]. The new European Renew-
able Energy Directive envisages 32% of EU energy 
consumption by 2030 to be generated from renewable 
sources such as wind, solar, hydroelectric, ocean ener-
gy, geothermal energy, biomass and biofuels. In July 
2021, the EU proposed to the co-legislators a change 
consisting of setting the target at the level of 40% by 
2030 [Directive EU 2018/2001, Directive 2009/28/
EC]2. The European Parliament voted in September 
2022 to increase the RES target. Renewables are to 
account for 45% of the energy mix by 2030. This rep-
resents a 5% increase in share compared to the RED 
II Directive adopted in 2018 [Parlament Europejski 
2022]. However, the EU needs to cope with different 
energy crises or market and political causes [Fracas-
toro 2014]. Russia’s invasion of Ukraine on 24 Febru-
ary 2022 has forced the EU and its Member States to 
revise their energy transition plans and strengthen en-
ergy generation from renewable sources. Thus, politi-
cal actions are enforced to promote the production of 
RES. The Fit for 55 package is considered for an up-
date according to the new geopolitical situation. This 
includes both revising the deadlines of withdrawing 
fossil fuels and shifting investments towards a larger 
share of RES in the European energy mix. In response 
to the Russian invasion of Ukraine, many European 
Union countries undertook actions aimed at reducing 
their dependence on Russian natural gas imports [Jos 
et al. 2022]. The European Commission (EC) enforced 
the EU Solar Energy Strategy as part of the REPow-
erEU plan. This strategy aims to bring online over 320 
GW of solar photovoltaic capacity by 2025 (more than 
doubling compared to 2020) and almost 600 GW by 
2031. The additional PV capacities are seen to dis-
place the consumption of 9 bcm of natural gas annu-

ally by 2027. In the strategy, the EC also assumed the 
promotion of quick and massive PV deployment via 
the European Solar Rooftops Initiative for rooftop so-
lar on commercial and public buildings by 2027, and 
for new residential buildings by 2029, highlighting the 
role of individual users [European Commission 2022]. 

The International Energy Agency (IEA) [2022] 
reports significant growth in solar photovoltaic en-
ergy production in the European Union, which is due 
to a faster rate of implementation of the installation, 
with an accelerating policy role. The policy-driven 
growth is visible in Germany, the Netherlands, Po-
land, Italy and France. It is expected that the impact 
of new and adjusted European energy policies will 
be limited by 2023. However, in the next periods, the 
growth in PV installations on residential and com-
mercial installations will enable consumers to re-
duce their electricity bills through self-consumption  
[International Energy 2022].

Moreover, the global demographic trend related to 
the aging of society and lifestyle changes is becoming 
more and more noticeable. As a result, the number of 
one-person households and individuals who are sin-
gle is growing [Dąbrowska et al. 2019]. Piekut [2020, 
2021] identified the satisfaction of needs in terms of 
maintaining proper thermal comfort in one-person 
households and in households run by people aged 60 
and older. Based on the results of the study, the author 
claims that perceiving energy poverty only through 
the prism of income indicators may lead to exclud-
ing some individuals from the group of energy-poor 
people. In some one-person households, despite a low 
share of energy expenditure in disposable income and 
a relatively favorable income situation, people report-
ed a high degree of unsatisfied needs related to ther-
mal comfort in the apartment.

The authors, noticing the relationship between 
meeting energy needs and the health of the society and 
the healthcare sector, refer to the seventh objective of 
the UN Sustainable Development Goals. The objec-
tive concerns ensuring “access to affordable, reliable, 
sustainable and modern energy for all”, while empha-
sizing that according to UN data, the global electrifica-
tion rate reached 89% in 2017, but 840 million people 

2  Directive 2009/28/EC of the European Parliament and of the Council has been substantially amended several times. From 
the need for further amendments, the directive had to be recast for the sake of clarity

ACTA Oeconomia_22_2_2023.indd   32 26.02.2024   13:23



Anna Dąbrowska, Mariusz Maciejczak, Irena Ozimek (2023). Determinants of the investments in photovoltaic micro-instalations 
by individual users in Poland Acta Sci. Pol. Oeconomia 22 (2), 31–50, DOI: 10.22630/ASPE.2023.22.2.10

https://aspe.sggw.edu.pl 33

worldwide do not have access to electricity [Kirshner 
and Broto 2020]. WHO reports that the declining costs 
of renewable energy technologies are becoming more 
accessible to healthcare facilities. This is especially 
true of solar photovoltaic energy [Porcaro et al. 2017]. 

Currently, the problem of energy is frequently 
raised during the COVID-19 pandemic. Energy in 
pandemic conditions plays a key role, as it allows 
households to function without disruptions. The latter 
is particularly important in the case of remote learning 
and remote work taking place at home. Modern elec-
tricity is a key factor in improving health systems. It 
is also an important determinant of human health and, 
consequently, the achievement of sustainable develop-
ment goals for health [Chen et al. 2019].

Therefore, the paper’s objective is to determine 
the behavior and attitudes of Polish investors and us-
ers towards photovoltaic installations in Poland. The 
research problems analyzed in this study concerned 
the following issues: willingness to undertake invest-
ments or expand the existing installation; factors influ-
encing the decision to invest; perceived profitability 
and overall rating of respondents’ satisfaction with 
photovoltaic installations; an indication of sources of 
information on photovoltaic installations.

MATERIALS AND METHODS

To examine and discuss the determinants of invest-
ing in photovoltaic micro-installations by individual 
users in Poland, the authors carried out a desk study 
based on a systematic review of the literature. The 
review following the guidelines by Xiao and Watson 
[2019] was executed through the search of the scien-
tific databases: Web of Science, Scopus, Ebsco, and 
Google Scholar using the main keywords: photovol-
taic, energy, individual user, renewables, Poland. The 
selection process consisted of exclusion criteria relat-
ed to the year – the perspective from 2004 was ap-
plied, and for the empirical status of presented results 
– only solid empirical studies were considered.

The results also include quantitative studies based 
on survey questionnaires. The survey was carried out 
by ARC Rynek i Opinia, the Institute of Opinion and 
Market Research. The empirical study was commis-

sioned by the company Alians-OZE, which, as part 
of the cooperation between business practice and 
science, made the results of the research available to 
the authors of this paper. The study was carried out in 
April 2021 using the CAWI (Computer-Assisted Web 
Interview) technique. The researchers used epanel.pl, 
a research panel administered by ARC Rynek i Opin-
ia, which has about 60,000 registered users. The re-
spondents in the study were individuals who lived in 
detached, terraced or semi-detached houses. The study 
was carried out on a sample of 802 people living in 
their own homes, including 197 respondents who have 
photovoltaic installations (this group constituted a re-
search sample for the current research). The selection 
was the case of quota sampling, consistent with the 
structure of the nationwide population. The structure 
of the sample was representative of the population of 
Poles aged 18–65 in terms of gender, age, and the size 
of the place of residence. After collecting the data, it 
was weighted twice. 

The majority of people who have photovoltaic in-
stallations are individuals with higher or secondary 
education (51.5 and 43.0%, respectively). Most often, 
people who indicated that they had assessed their fi-
nancial situation as average responded: “We live on an 
average level – we have enough money to support our-
selves every day, but we have to save for high-value 
purchases” (52.5%), and those declaring that “We live 
well – we have enough money for many things with-
out the need to save”(32.5%). Depending on the age 
group of the respondents, it was noted that the owners 
of these types of installations most frequently came 
from two age groups: 35–44 years and 25–34 years 
(31.5 and 29.5%, respectively). When the place of 
residence was a differentiating factor, rural residents 
(44.0%) declared owning photovoltaic installations 
most frequently. Table 1 presents the characteristics of 
the respondents’ using photovoltaics. 

The key issue in shaping the respondents” opin-
ions on renewable sources was the question of 
whether the photovoltaic installation met their ex-
pectations. It was a case of a closed question with 
a five-point Likert scale. In this question, a rating of 
1 represented  “definitely not”, and a rating of 5 re-
ferred to “definitely yes”. This scale was also used 
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in the question regarding the respondents’ opinions 
on the profitability of the photovoltaic installation. In 
this case, rating 1 represented the response of “mark-
edly low profitability”, and rating 5 was used to de-
scribe “very high profitability”.  

In turn, a scale from 0 to 10 was used in the question 
concerning the respondents’ declarations regarding the 
recommendation to friends or family to invest in pho-
tovoltaic installations. “0” meant that the respondent 
“would not recommend investing in photovoltaic in-

stallations to friends or family at all” and “10” that the 
respondent would “definitely recommend investing in 
solar installations to friends or family”. 

Statistical analysis was performed using the IBM 
SPSS Statistics version 27.0 package. For the analysis 
of quantitative data, selected methods of descriptive 
statistics were used first. Pearson’s chi-square test was 
applied to examine the relation between the above- 
-listed matters and the characteristics of respondents. 

Table 1. Respondents’ characteristics  

Specification % of All
[N = 197]

Gender
% of women

[N = 98]
% of men
[N = 99]

Education
Primary 2.0 2.8 1.1
Basic vocational 3.5 0.9 6.5
Secondary 43.0 43.0 43.0
Higher 51.5 53.3 49.5

Age groups
18–24 years 14.5 22.4 5.4
25–34 years 29.5 31.8 26.9
35–44 years 31.5 28.0 35.5
45–54 years 15.0 10.3 20.4
55+ years 9.5 7.5 11.8

Subjective assessment of the financial situation in the household
We live very poorly – we do not even have enough money to cover our 
basic needs 1.5 1.9 1.1

We live modestly – we must carefully manage our money 8.5 6.5 10.8
We live on an average level – we have enough money every day, but we 
have to save for high-value purchases 52.5 57.9 46.2

We live well – we have enough money without the need to save  32.5 29.9 35.5
We live very well - we can afford certain luxuries 5.0 3.7 6.5

Place of residence 
Country 44.0 47.7 39.8
Town up to 19,000 residents 10.5 15.0 5.4
City from 20,000 to 49,000 residents 11.5 6.5 17.2
City from 50,000 up to 99,000 thousand residents 9.5 10.3 8.6
City from 100,000 up to 199,000 thousand residents 7.5 6.5 8.6
City from 200,000 up to 599,000 thousand residents 9.5 7.5 11.8
City with a population of 500+ thousand residents 6.5 8.6 7.5

Source: own elaboration based on data provided by Alliance RES.
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The distribution of quantitative variables, assessed 
on the Likert scale, was investigated using non- 
-parametric tests – the Mann-Whitney U test and the 
Kruskal-Wallis H test. However, statistical signifi-
cance was not demonstrated. 

The authors also examined the relationship be-
tween the opinion of the respondents on whether the 
photovoltaic installation met their expectations and 
the profitability of the photovoltaic installation and 
recommended investment in photovoltaic installations 
to friends or family of the respondents (using Spear-
man’s correlation). 

The analysis of the data collected during the sur-
vey was additionally broken down into responses 
given by men and women. This is related not only to 
the fact that, as indicated by the IRENA [2019], there 
is a growing role of women in renewable energy deci-
sion-making globally but also to the role of women in 
Polish households’ decision-making. Cecelski [2020] 
confirmed that women have contributed to the design 
of household energy technologies and projects. Also, 
other authors [Accelerating 2018, Lamas et al. 2021] 
emphasize the role of gender in expanding RES de-
velopment. It needs to be stressed that when it comes 
to electricity consumption in Poland, awareness is 
a key aspect. Electricity use can be automatic, as it 
accompanies daily habits, e.g., cooking and cleaning. 
Internal factors, such as pro-environmental attitudes, 
values, and personal and social norms, cause con-
sumers to monitor their e.e. consumption levels and 
try to use them more efficiently [Gołębiowska 2020]. 
In addition, as Frączek’s research [2012] indicates, 
among the factors influencing decisions in this area 
in Polish households, psychological factors related to 
security come to the forefront. These are more im-
portant for women than for men. Fatuła [2015] ar-
gues that concerning gender issues, the differences 
that occur indicate the specificity of the financial de-
cisions of the household.

THEORETICAL FRAMEWORK

Although the slowdown of the solar thermal mar-
ket in the EU since 2018 and the more remarkable de-
crease of new installations in 2020 compared to 2019 

by 15.3%, which mostly were caused by the Covid 
pandemic, the sector is back on track for growth [Eu-
rObserv’ER 2021]. The European Union photovoltaic 
market situation in 2021 has improved with a growth 
trend, despite challenging conditions mainly related to 
difficulties in the supply chains of photovoltaic system 
components [EurObserv’ER 2022]. In this respect, the 
data presented by the Renewable Energy Institute in-
dicate that in 2020, Poland maintained the 5th position 
in the EU in terms of the increase of new PV capac-
ities, behind Germany, Spain, the Netherlands and 
France [Wiśniewski 2020]. The analysis of the Eu-
ropean development trends clearly indicates that the 
changes that will be implemented towards sustainable 
development in the energy market will depend not 
only on the decisions and policies of the government 
but largely on the awareness of household members 
and their activities as well as the market factors such 
incentives, prices and energy availability [MM Maga-
zyn Przemysłowy Online 2021].

Concerning Poland, under the Act on Renewable 
Energy Sources [Dz.U. 2019 poz. 1524], in Poland, 
the term renewable energy prosumer represents a fi-
nal customer producing electricity exclusively from 
renewable energy sources for their own needs in a mi-
cro-installation, provided that in the case of a final 
customer who is not a household electricity user, the 
latter is not the object of the predominant economic 
activity determined under the provisions of public sta-
tistics regulations.  

Prosumer is a combination of the terms producer 
and consumer, defined as a consumer, in this case, 
co-creating electricity and supporting such a solution 
[Gwiazda 2016]. The term is thus understood as an in-
dividual or entity that simultaneously consumes and 
produces electricity for their own needs using a mi-
cro-installation, and their predominant economic ac-
tivity is not related to the production of electricity. The 
basis for a financial settlement, in this case, is a com-
prehensive agreement. 

The interest in prosumer energy among Poles is 
relatively high. Installing devices enabling the use of 
renewable energy sources in their home or farm build-
ing in the next 2-3 years was considered by a total of 
22% of respondents, and 7% of survey participants 
indicated that they would “definitely” take such an  
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opportunity into account. These people were primarily 
interested in generating energy for their own needs: 
72% of them were interested in producing heat energy 
for their own use, and 46% of the sample indicated 
their interest in producing electricity. Only less than 
one in ten people interested in prosumer energy (9%) 
declared their intention to sell electricity to the grid at 
a fair price [Gwiazda 2016]. 

As Kazimierska [2021] emphasizes, the most im-
portant advantages of being a prosumer involve three 
key aspects: 
• energy independence – i.e., independence from 

price increases is one of the most important bene-
fits of prosumer activity. Developing the solutions 
available to prosumers allows us to predict that 
from year to year, it will be an increasingly profit-
able undertaking; 

• concern for natural resources – under the condi-
tions of the current climate change and increasing 
air pollution in Poland, the use of renewable energy 
sources is the best course of action concerning one’s 
own contribution to environmental protection;

• profitability of the investment – there is probably 
no other form of investment, such as a solar farm 
or a small wind farm, that would ensure contin-
uous profit, which is significant for the budget. 
Investing in renewable energy RES micro-instal-
lations is certainly one of the most reliable ways 
of investing capital nowadays.

According to the average expectations, RES 
should be the main source of electricity in 2050, sup-
plying nearly half of its production [Derski 2021]. 
The CBOS research shows that Poles expect a signif-
icant decrease in energy coming from coal to 32.7% 
in 2035 and 15.4% in 2050, and in the next dozen or 
so years, they expect the development of renewable 
energy sources (33.8% in 2035 and 47.1% in 2050). 
The declarations show some reserve in the approach 
to the development of nuclear energy in Poland (in the 
perspective of 2035, 8% of electricity should be gen-
erated from nuclear energy, and by 2050, the desirable 
share is estimated at 12.4%). Natural gas has a perma-
nent place in the energy generation system (21.4% in 
2035 and 20.6% in 2050). The way of thinking about 
the future of the energy sector in Poland is differenti-
ated based on socio-demographic characteristics. The 

analyses show that the development of nuclear energy 
is one of the most controversial current issues, and the 
use of renewable energy sources causes discrepancies, 
to say the least. A share of coal that is slightly higher 
than average is assumed by elderly people (aged 65+), 
rural residents, respondents with primary education, 
and respondents with low or average income per cap-
ita. Similarly, older, less educated and less well-off 
respondents favor the use of natural gas to a slightly 
greater extent than average. The development of nu-
clear energy is more often supported by men, residents 
of the largest cities, respondents with a higher so-
cio-economic status, as well as young people. Women, 
slightly more often than the average, young people, 
but also middle-aged people aged 45-64, inhabitants 
of small towns and medium-sized and the largest cit-
ies, people with secondary and higher education, as 
well as relatively well-off individuals foresee and 
hope for the development of renewable energy sourc-
es [CBOS 2021]. 

Comparing studies from 2009 and 2016, opinions 
concerning renewable energy sources have changed 
significantly in Poland. In the opinion of the vast ma-
jority of respondents, renewable energy sources do 
not emit carbon dioxide at all. The respondents per-
ceive solar, wind, hydro and geothermal energy as cli-
mate-friendly, not emitting carbon dioxide (87, 85, 83 
and 75% of responses) [Badora 2016].

Energy consumption in Poland is also related to the 
level and quality of life. Generally speaking, the stand-
ard of living is the overall quality of the living condi-
tions and the degree to which important needs such as 
living comfortably, satisfaction and pleasure in life are 
met. In this perspective, it is a synonym of broadly per-
ceived living conditions [Piasny 1993]. Quality of life 
consists not only of the overall objective conditions 
in which a person lives but also the subjective quality 
of life experienced by individuals, also referred to as 
subjective well-being [GUS 2017]. Well-being is very 
often associated with consumerism, i.e., buying and 
using excessive amounts of durable goods that con-
sume energy in people’s households. In 2020, Polish 
households recorded purchasing additional household 
equipment such as a printer (by 17.1%), a dishwasher 
(by 14.0%), a smartphone (by 9.6%), a device with 
Internet access (by 6.1%), a car (by 5.3%) and a per-
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sonal computer (by 5.2%). The differences in terms of 
equipment, including these devices, between the city 
and the countryside are decreasing [GUS 2021a]. 

Analyzing the situation in Poland for the period 
2000–2020, expenses related to the use of a flat or 
house and energy carriers accounted for 17.9–18.8% 
of overall household expenditure (Table 1). In hous- 
-holds’ budgets, energy carriers include electricity and 
gas (charges for electricity consumption for lighting 
and heating purposes, charges for natural gas consump-
tion and for filling gas cylinders for household needs); 
thermal energy (central heating and hot water) and fuel 
(liquid fuels <heating oils, kerosene>; hard coal, coke, 
firewood, other fuel products <lignite, peat, sawdust>) 

and other fuels [GUS 2021b]. The expenditure on ener-
gy carriers in 2000–2020 in Poland accounted for 9.7– 
–10.3% of the structure of total expenditure (Table 2). 

The average monthly expenditures per capita in 
households in relation to the use of a flat or house and 
energy carriers amounted to 18.8% in the structure of 
total expenditure in 2020. In individual quintile groups, 
this value ranged from 17.2% in the highest 5th quintile 
group and 18.8% in the 1st quintile group to approx. 20% 
in the 3rd and 4th quintile groups (Table 3) [GUS 2021b].  

The lowest expenses in this regard were recorded 
in rural areas (17.1%), and the highest expenditure 
was observed in cities with 20–499 thousand residents 
(from 20.2 to 20% – Table 4), [GUS 2021b].

Table 2. Average monthly expenditures on housing, water, electricity, gas and other fuels per capita in Polish households in 
2000–2020

Specification
Years

2000 2005 2010 2014 2015 2016 2017 2018 2019 2020
(PLN)

Expenditures* on 599.49 690.30 991.44 1078.74 1091.19 1131.64 1176.44 1186.86 1251.73 1209.58
housing, water, electrici-
ty, gas and other fuels 107.21 135.64 199.88 216.73 219.48 221.35 229.92 217.44 224.93 227.37

of which electricity, gas 
and other fuels 58.19 75.83 118.18 123.65 124.38 121.84 125.48 122.54 122.54 124.03

% share in overall expenditure 
housing, water, electrici-
ty, gas and other fuels 17.9 19.6 20.2 20.1 20.1 19.6 19.5 18.3 18.0 18.8

of which electricity, gas 
and other fuels 9.7 11.0 11.9 11.5 11.4 10.8 10.7 10.3 9.8 10.3

*Since 2013, including expenditures for life insurance. 

Source: own elaboration based on [GUS 2021b].

Table 3. Expenditures on housing, water, electricity, gas and other fuels per capita in Polish households by quintile groups

Specification Grand total
Quintile group

I II III IV V

Expenditures (PLN) 1209.58 845.86 889.11 1064.52 1320.86 1931.42

housing, water, electricity, gas and other fuels (PLN) 227.37 159.13 178 214.11 254.62 331.55

The % share of expenditure related to housing, water, 
electricity, gas and other fuels in overall expenditure (%) 18.8 18.8 20.0 20.1 19.3 17.2

Source: own elaboration based on [GUS 2021b].
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The construction of micro-photovoltaic systems 
is becoming more widespread in Poland. This interest 
has been developing since 2015, when the relevant law 
came into force. There has been a noticeable increase 
in the number of installed micro-installations in recent 
years. Very often, people who are initially skeptical about 
this type of investment after a certain period of time are 
convinced to install a photovoltaic micro-installation on 
their farm [Klepacka and Zalewska 2016]. The main task 
of a photovoltaic micro-installation is to supply a house-
hold with enough electricity so that the electricity pro-
duced fully covers the household’s needs [Marciniak 
2021]. Admittedly, a photovoltaic installation for an indi-
vidual household is a large investment. However, inves-
tors in a photovoltaic micro-installation can reduce the 
cost of their investment with funds from programs that 
support the development of photovoltaics, as well as the 
available rebates. These programs significantly affect the 
efficiency of the investment, making it profitable from an 
individual point of view. As reported by Rakowska and 
Ozimek [2021], in Poland, as in other countries, public 
aid is significantly triggering, especially local authorities’ 
renewable energy initiatives. It increases the number and 
scope of renewable energy investments as well as cooper-
ation with other municipalities and participation in these 
programs of public organizations and private households. 
The average payback of the installation depends on the 
productivity effect of a given photovoltaic micro-installa-
tion and on the amount of own capital contribution to this 

investment [Olczak 2021]. Most often, it is about 8-10 
years [Gryko 2020, Iwaszczuk and Trela 2021].The most 
popular support measure – the My Electricity Program, 
contributed to the creation of approx. 2 GWp of installed 
capacity in PV installations in 2019–2021. The total cost 
of the program on the part of the state is approx. EUR 
390 million in direct subsidies and additional tax breaks 
for prosumers [Kulpa et al. 2022]. Grębosz-Krawczyk et 
al. [2021] study showed that households in Poland can 
pay for high quality, environmental protection, and fu-
ture savings. Additionally, the various types of publicly 
funded programs supporting such investments also ad-
dress the solutions to solve the problem of energy pov-
erty [Biernat-Jarka et al. 2021]. Regional governments 
are especially focused on increasing the living conditions 
for the citizens by promoting programs investing in RES 
[Batyk et al. 2022]. However, will this favorable out-
look on the development of photovoltaics be confirmed? 
Probably only time will tell. The adopted draft amend-
ment to the RES Act assumes less profitable settlements 
with electricity suppliers for prosumers. Experts say 
that the boom in investments in photovoltaic panels will 
continue in 2021. This would probably be aided by gov-
ernment programs such as “Mój Prąd” (My Electricity). 
From 2022, however, when the changes proposed by the 
government come into force, the number of people inter-
ested in less profitable micro-installations will probably 
decrease [Czechowicz 2021].

Table 4. Expenditures on housing, water, electricity, gas and other fuels per capita in Polish households by place of residence 

Specification Grand 
total

Urban
Rural

total
town/city by size in thousands

100–499
less 

than 20 20–99 total 100–199 200–499 500 and 
more

Expenditures (PLN) 1209.58 1346.85 1211.65 1200.09 1363.81 1324.85 1398.15 1665.51 994.97

housing, water, electricity, gas 
and other fuels (PLN)

227.37 264.16 231.18 242.62 273.05 265.61 279.61 315.89 169.84

The % share of expenditures 
related to housing, water, elec-
tricity, gas and other fuels in 
overall expenditure (%)

18.8 19.6 19.1 20.2 20.0 20.0 20.0 19.0 17.1

Source: own elaboration based on [GUS 2021b].

ACTA Oeconomia_22_2_2023.indd   38 26.02.2024   13:23



Anna Dąbrowska, Mariusz Maciejczak, Irena Ozimek (2023). Determinants of the investments in photovoltaic micro-instalations 
by individual users in Poland Acta Sci. Pol. Oeconomia 22 (2), 31–50, DOI: 10.22630/ASPE.2023.22.2.10

https://aspe.sggw.edu.pl 39

RESULTS

The study tried to identify how long the respond-
ents used the photovoltaic installation. This factor 
could have been important for further evaluations and 
the expressed attitudes. The results of the study are 
presented in Table 5. The respondents most often de-
clared having photovoltaic installations for less than 
a year (41.1%) or 1 to 2 years (39.4%). Therefore, it 
emerges that the majority of respondents (80%) did not 
have a long experience in the use of photovoltaic in-
stallations. Women more frequently than men (44.4% 
and 37.9%, respectively) declared owning photovol-
taic installations for less than a year. In the case of 
having photovoltaic installations for a period from 

1 year to 2 years, the opposite situation was observed. 
Men more often than women had photovoltaic instal-
lations for 1 to 2 years (43.2 and 35.6%, respectively). 
Only a few respondents indicated that they have pho-
tovoltaic installations for 5 years or more (3%). The 
place of residence of the respondents differentiated the 
opinions of the respondents in a statistically signifi-
cant way χ2 (24) = 42.98, p <05. It is worth noting that 
the history of photovoltaics in Poland dates back to 
the beginning of the second decade of the 21st century 
[Rataj et al. 2021]. However, it was only in 2019 that 
co-financing for photovoltaics was introduced through 
the government program “Mój Prąd” (My Electricity). 

More than half of the respondents indicated that the 
biggest incentive for them to install photovoltaic solu-

Table 5. Declarations of respondents regarding the time of owning photovoltaic installations (%)

Specification % of All
[N = 197]

Gender
% of women

[N = 98]
% of men
[N = 99]

Less than a year 41.1 44.4 37.9
1–2 years 39.4 35.6 43.2
3–5 years 16.5 16.7 16.3
5–10 years 2.6 2.5 2.6
More than 10 years 0.4 0.8 0.0

Source: own elaboration based on data provided by Alliance RES.

Table 6. Respondents’ opinions on what prompted them to invest in photovoltaic installations (% responses)

Specification % of All
[N = 197]

Gender
% of women

[N = 98]
% of men
[N = 99]

Free source of energy 61.9 56.4 67.2
Co-financing of installation 50.3 56.3 44.3
Independence from increases in electricity prices 47.8 45.5 50.0
Ecological aspect – the use of renewable energy sources 45.8 49.2 42.4
Guarantee of energy security (independence from external 
power suppliers) 25.4 22.0 28.7

Property value increase 21.7 19.1 24.2
Reliability of the photovoltaic installation 21.0 21.3 20.8
Tax relief 20.8 16.0 25.6
Other 0.5 0.0 1.0
I don’t know / hard to say 1.8 2.8 0.9

Source: own elaboration based on data provided by Alliance RES.
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tions was a free energy source (61.9%) and installation 
subsidies (50.3%). Less than half of the respondents 
indicated independence from increases in electricity 
prices and the environmental aspect, i.e., the use of 
renewable energy sources. (Table 6). 

Almost 1/3 of the users of the photovoltaic installa-
tion declared that the installation “definitely” met their 
expectations, and about 52% of the sample pointed to 
the “rather yes” answer (Table 7). Women indicated 
slightly more often than men that the photovoltaic 
installation “definitely” met their expectations (37.5 
and 26.3%, respectively). Men, on the other hand, 
expressed opinions that the photovoltaic installation 
“rather” met their expectations more often than wom-
en (57.4 and 45.8%, respectively). Gender significant-
ly differentiated the opinions of the respondents in this 
respect in a statistically significant manner (Table 7). 

Among the survey participants, 2/3 of the respondents 
were convinced that the profitability of the photovoltaic 
installation is high or rather high (including about 18% of 
the responses that it is definitely high). However, almost 
a quarter of the respondents could not unequivocally an-
swer this question, selecting the answer of “neither low 
nor high” (Table 8). It is worth noting that the lifetime of 
the photovoltaic installation (the time of use) in the case 
of 41% of respondents did not exceed 1 year, and in the 
case of 39%, it did not exceed 2 years. 

Among the most important advantages and benefits 
of using photovoltaic installations, the respondents in-
dicated two factors: free energy source (86.3%) and in-
dependence from increases in electricity price (78.5%). 
Over 2/3 of the respondents indicated the ecological as-
pect, i.e., the use of renewable energy sources (Table 9).

The most important disadvantages related to the 
use of photovoltaic installations that were most of-

Table 8. Opinions of the respondents on the profitability of a photovoltaic installation (%)

Specification % of All
[N = 197]

Gender
% of women

[N = 98]
% of men
[N = 99]

Definitely low 2.3 0.6 4.0

Rather low 7.2 8.4 6.0

Neither low nor high 23.6 21.2 25.9

Rather high 49.0 51.1 47.0

Definitely high 17.9 18.7 17.1

Source: own elaboration based on data provided by Alliance

Table 7. Opinions of the respondents about whether the photovoltaic installation met their expectations (%)

Specification % of All
[N = 197]

Gender
% of women

[N = 98]
% of men
[N = 99]

Definitely not 3.6 2.9 4.3

Rather not 3.0 2.6 3.4

Neither yes nor no 9.8 11.2 8.5

Rather yes 51.6 45.8 57.4

Definitely yes 31.8 37.5 26.3

Source: own elaboration based on data provided by Alliance RES.
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ten indicated by the survey participants included the 
high price of the installation and the period of return 
on investment (77.4 and 71.2%, respectively). Wom-
en (83.8%) indicated the high price of the installation 
more often than men (71.1%). This can be explained 
by the fact that women are frequently responsible for 
household budgets. Less than 2/3 of the respondents 
indicated a decrease in the efficiency of the installa-
tion under unfavorable weather conditions. Nearly 
half of the respondents pointed to procedures related 
to grants and legal regulations as important disadvan-
tages of using photovoltaic installations (Table 10).

The problems that may occur during the purchase 
or installation of photovoltaic installations were an im-
portant issue raised in the study. More than 2/5 of the 

respondents did not encounter such problems. This may 
be interpreted as the confirmation of the high quality of 
the devices and related services. The problem indicat-
ed most frequently was the issue related to obtaining 
a subsidy or obtaining a source of financing (24.1 and 
19.5%, respectively). These problems were mentioned 
more often by men than by women (Table 11). 

Investing in installations producing energy from 
renewable sources requires significant financial out-
lays from the outset. When investing in photovoltaic 
installations, respondents most often used their own 
resources (67.4%) and co-financing (or subsidies) 
(46.7%). Women used the subsidies more often than 
men (52.7 and 40.7%, respectively) (Table 12). 

Table 9. The most important advantages and benefits of using photovoltaic installations indicated by the respondents  
(% of responses) 

Specification % of All
[N = 197]

Gender
% of women

[N = 98]
% of men 
[N = 99]

Free source of energy 86.3 89.2 83.4

Independence from increases in electricity prices 78.5 74.6 82.4

Ecological aspect – the use of renewable energy sources 69.3 71.1 67.5

The increase in property value 33.4 37.4 29.5

Reliability of the photovoltaic installation 32.5 27.6 37.2

Source: own elaboration based on data provided by Alliance RES.

Table 10. The most important disadvantages related to the use of photovoltaic installations indicated by the respondents (% 
of responses) 

Specification % of All
[N  = 197]

Gender
% of women

[N  = 98]
% of men
[N  = 99]

High installation cost 77.4 83.8 71.1

ROI (payback) period 71.2 70.2 72.3

The decrease in installation efficiency in unfavorable weather 
conditions 62.1 62.4 61.8

Procedures related to grants and legal regulation 49.2 45.2 53.2

The need to clean the photovoltaic installation 40.0 38.4 41.7

Source: own elaboration based on data provided by Alliance RES.
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The respondents most often declared that when de-
ciding to install photovoltaic devices, they benefited 
from the subsidies: “Mój prąd” (My Electricity) (16.2%) 
“Czyste Powietrze” (Clean Air) – 16.2%, “Ulga podat-
kowa związana z termomodernizacją” (Tax relief relat-
ed to thermal modernization)–- 14.7% and “Program 
regionalny” (Regional Program) (e.g., Poznań – Pro-
gram Słoneczne Dachy/Sunny Roofs Program) – 8.6%. 

The purpose of the study was also to gain knowl-
edge of whether photovoltaic installation users would 
recommend these solutions to their friends or family. 
Respondents were asked to respond to this question 
using a scale from 0 to 10. In the question, the score 
“0” meant that the respondent “would not recommend 
investing in photovoltaic installations to friends or 

family at all” and “10” would be assigned to the re-
sponse related to the situation where the respondent 
“would definitely recommend investing in photovol-
taic installations to friends or family”). The vast ma-
jority of respondents would recommend investments 
in photovoltaic installations to their friends or family 
(the share of 6% and more ratings was 95.1% – Table 
13). This means that there is potential for the growth 
and development of clean energy production.

Descriptive statistics for selected assessments of 
photovoltaic installations by the respondents are pre-
sented in Table 14.

The authors examined the relationship between the 
respondents’ opinions on whether the photovoltaic in-
stallation met their expectations. The other aspects as-

Table 12. Sources of financing used by the respondents when making investments in photovoltaic installations (% of responses) 

Specification % of All
[N  = 197]

Gender
% of women

[N  = 98]
% of men
[N  = 99]

Own funds 67.4 68.0 66.7
Co-financing / subsidies 46.7 52.7 40.7
Credit 13.4 10.1 16.5
Bank loan 14.1 13.7 14.4
Leasing 1.9 3.2 0.6
Other 1.1 2.2 0.0
I don’t know/hard to say 3.3 5.0 1.7

Source: own elaboration based on data provided by Alliance RES.

Table 11. Problems indicated by the respondents which occurred during the purchase or assembly of photovoltaic installa-
tions (% of responses) 

Specification % of All
[N  = 197]

Gender
% of women

[N  = 98]
% of men
[N  = 99]

Problems with obtaining a subsidy 24.1 22.5 25.7
Problems with obtaining a source of financing 19.5 16.6 22.4
No possibility to eliminate shading (and the related decrease 
in system efficiency) 13.7 10.9 16.5

Improper installation 10.6 6.4 14.7
Others 1.1 0.8 1.4
I don’t know/hard to say 12.6 21.3 4.0
I have not encountered any problems 43.0 43.8 42.2

Source: own elaboration based on data provided by Alliance RES.
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sessed by the study were the profitability of the pho-
tovoltaic installation and the respondents’ recommen-
dation to invest in photovoltaic installations to their 

friends or family. It is important to note that the increase 
in the positive assessment of the respondents of the pho-
tovoltaic installation was accompanied by an increase 

Table 14. Descriptive statistics for selected assessments of photovoltaic installations by the respondents 

Description Gender N Mean Std. 
error Median Std. 

Dev.
Skew– 
ness

Kurto-
sis

the photovoltaic installation met their 
expectations* 

Women 98 4.02 .092 4.00 .951 –1.310 2.134
Men 99 4.04 .097 4.00 .932 –1.571 3.230
all 197 4.03 .066 4.00 .940 –1.417 2.520

profitability of the photovoltaic instal-
lation**

Women 98 3.69 .089 4.00 .926 –.652 .256
Men 99 3.70 099 4.00 .953 –.898 1.083

all 197 3.70 .066 4.00 .936 –.766 .616

recommendation of a photovoltaic 
installation to friends/family***

Women 98 8.11 .163 8.00 1.690 –1.530 4.336
Men 99 8.03 .207 8.00 1.992 –1.784 4.757
all 197 8.08 .130 8.00 1.832 –1.692 4.690

* the evaluation was made on a 5-point scale, where 1 represented the response “definitely not”, and 5 – “definitely yes”; ** as-
sessment made on a 5-point scale, where 1 represented “markedly low profitability”, and 5 – “very high”; *** assessment made on 
a scale from 0 to 10, where “0” – means that the respondent “would not recommend investing in photovoltaic installations to friends 
or family at all”, and “10” that the respondent would “definitely recommend investing in photovoltaic installations to friends or 
family”.

Source: own elaboration based on data provided by Alliance RES.

Table 13. Declarations of the respondents regarding the recommendation to invest in photovoltaic installations to friends or family (%) 

Assessment
% of All

[N = 197]

Gender

% of women
[N = 98]

% of men
[N = 99]

0 1.3 0.6 2.0
2 0.4 0.0 0.9
3 0.3 0.5 0.0
4 1.0 0.9 1.1
5 1.9 2.2 1.7
6 12.1 11.4 12.8
7 11.2 10.9 11.5
8 26.9 23.0 30.8
9 22.7 30.8 14.7
10 22.2 19.8 24.6

(Rated on a scale from 0 to 10. In this case, ‘0’ means that the respondent would ‘not recommend the investment in photovoltaic installations to 
friends or family at all’ and ‘10’ means that the respondent would ‘definitely recommend investing in photovoltaic installations to friends or family’) 

Source: own elaboration based on data provided by Alliance RES
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in both the profitability of the photovoltaic installation 
(Spearman’s rho = 0.558, p <0.01, respectively) and the 
willingness to recommend the photovoltaic installation 
to friends/family (Spearman’s rho = 0.605. p <0.01). 
The highest coefficient was noted between the answer 
to the question about meeting the expectations and the 
order of the photovoltaic installations (Spearman’s rho 
= 0.605. p <0.01). The lowest coefficient was recorded 
between the profitability declared by the survey partic-
ipants and the recommendation of photovoltaic instal-
lations (Spearman’s rho = 0.514. p <0.01) (Table 15). 

More than half of the respondents plan to continue us-
ing their photovoltaic installation, and less than a quarter 
of them plan to expand it (Table 16). Women did not plan 
to introduce any changes to their installation more often 

than men. The declarations regarding the expansion of 
their photovoltaic installations applied to men twice as 
often as women. Gender significantly differentiated the 
opinions of the respondents in this regard. 

The study participants emphasized that they most 
often obtain information on photovoltaic installa-
tions and renewable energy sources using a search 
engine on the Internet (46.5%) and from friends and 
family (43.5%). Additionally, about 1/3 of the re-
spondents pointed to industry websites, information 
obtained directly from the seller and blogs or inter-
net forums (Table 17). Multi-channel information 
acquisition allows for more informed decision-mak-
ing, taking into account the experience of individual  

Table 16. Declarations of the respondents regarding plans for further use of their photovoltaic installation (%)

Specification % of All
[N  = 197]

Gender
% of women

 [N  = 98]
% of men
 [N  = 99]

I plan to use it without introducing any changes or 
modifications 57.1 64.7 49.7

I am planning to expand my photovoltaic installation 23.7 16.4 30.9
I am planning a new/additional investment in a new 
location 2.2 1.8 2.5

Other plans, what kind? 0.6 0.0 1.1
I don’t know/hard to say 16.4 17.1 15.8

Source: own elaboration based on data provided by Alliance RES.

Table 15.Spearman’s rho correlation coefficients 

Categories/ 
Spearman’s rho

The photovoltaic 
installation met 

their expectations

Profitability of 
the photovoltaic 

installation**

Recommendation 
of the photovolta-
ic installation to 

friends/family***

The photovoltaic installation met the respondents’ expectations1 X .558** .605**

Profitability of the photovoltaic installation2* .558** X .514**

Recommendation of the photovoltaic installation to friends /
family3 .605** .514** X

**correlation statistically significant at 0.01 (two-tailed) **; 1) the evaluation was made on a 5-point scale, where 1 represented the response “defi-
nitely not”, and 5 – “definitely yes”; 2) assessment made on a 5-point scale, where 1 represented “markedly low profitability”, and 5 – “very high”; 
3) assessment made on a scale from 0 to 10, where “0” – means that the respondent “would not recommend investing in photovoltaic installations 
to friends or family at all”, and “10” that the respondent would “definitely recommend investing in photovoltaic installations to friends or family”.

Source: own elaboration based on data provided by Alliance RES.
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users who have already invested in micro-photovoltaic  
systems.

DISCUSSION

According to the Institute for Renewable Energy 
(Instytut Energii Odnawialnej), photovoltaics in Po-
land, unlike many countries in Europe, currently has 
a prosumer character.  In the CBOS survey from 2016, 
50% of 992 respondents indicated that it is necessary to 
focus on renewable energy sources, i.e., solar radiation, 
wind, water and biomass. At the same time, only every 
fifth respondent stressed (including 7% – “definitely 
yes”, and 15% – “rather yes”) that they are considering 
the use of installations enabling the use of renewable 
energy sources in their home/outbuilding as part of in-
vestment plans in the next 2–3 years [Rynek 2021]. 

In the CBOS study (2016), people considering 
the independent production of heat energy showed 
a marked preference for solar collectors (76%). The 
respondents intended to generate electricity using in-
stallations focused primarily on photovoltaic panels 
(73%). Rural dwellers (26%) more often than city 
dwellers considered the possibility of installing de-

vices that enable the use of renewable energy sources 
in their homes or outbuildings. This solution was the 
most popular among people working on private farms 
(36%) [Gwiazda 2016].

The study shows that incentives for owning pho-
tovoltaic installations are also important. In the pro-
prietary research, more than half of the respondents 
indicated that a free source of energy (61.9%) and 
funding for installation (50.3%) were the factors that 
prompted them to invest in photovoltaic installations. 
Less than half of the respondents indicated independ-
ence from increases in electricity prices. Our study 
also indicated that energy independence is very im-
portant to Polish consumers, similarly to the ecolog-
ical aspect, i.e., the use of renewable energy sources. 
These findings are confirmed by the results of oth-
er studies, e.g., the SunSol report “Poles and solar 
farms 2021” commissioned by the Quantify research 
agency. The survey, which was carried out in June 
2021 using an online questionnaire (CAWI) on a rep-
resentative group of 1,000 respondents [Kurek 2021], 
pointed to the main motivations for using RES. The 
main incentive for Poles is the independence from 
external suppliers associated with using energy  

Table 17. The sources of information on photovoltaic installations and renewable energy sources (RES) declared by the 
respondents (% of responses) 

Specification % of All
[N  = 197]

Gender
% of women

 [N  = 98]
% of men
 [N = 99]

Search engine (e.g., Google) 46.5 47.7 45.2
Friends/family 43.5 50.5 35.5
Industry websites 37.0 36.4 37.6
Directly from the seller 34.0 30.8 37.6
Blogs and internet forums 33.0 32.7 33.3
Social media (e.g., Facebook) 24.5 31.8 16.1
Offices and institutions (e.g., local governments, municipal 
offices, town halls or ministries) 23.5 25.2 21.5

Economic and business media 22.5 17.8 28.0
Other 1.5 0.9 2.2
I don’t know/hard to say 2.0 2.8 1.1
I do not use any sources of knowledge 1.0 0.0 2.2

Source: own elaboration based on data provided by Alliance RES.
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generated by photovoltaic panels. This answer was 
indicated by 72% of respondents. The remaining an-
swers to the question included a 22% share pointing 
to “partially”, and 6% of the respondents indicated 
the opposite opinion. In addition, half of the respond-
ents also considered photovoltaic panels to be the 
best energy solution in terms of ecology.

In the study, the most important disadvantages 
related to the use of photovoltaic installations most 
often indicated by the respondents included: the high 
price of the installation and the period of return on 
investment (77.4 and 71.2%, respectively). As em-
phasized by Wolske et al. [2018], households’ use of 
energy-efficient and renewable energy technologies 
can significantly reduce emissions from electricity 
generation. However, high installation costs are of-
ten an obstacle in deciding to switch to renewable 
energy, even if the future energy savings can offset 
the costs. The researchers carried out a series of rand-
omized experiments to establish whether framework 
strategies based on behavioral economics and psy-
chology can be used to increase the financial attrac-
tiveness of such products. The study involving mock 
advertising for Residential Solar Photovoltaics (PV) 
revealed that the reformulation of the financial bene-
fits of photovoltaics does not significantly affect the 
attractiveness of photovoltaics or the likelihood of 
responding to false advertising. However, it was dis-
covered that the basic motivations and incentives for 
consumers (i.e., perceived social support, consumer 
innovation, and personal environmental standards) 
are the main drivers of interest in the use of solar 
energy. The study findings suggest that tailoring 
messages to target consumer segments may be more 
effective than trying to promote the financial benefits 
of solar PV to a wider public [Wolske et al. 2018].

It can be learned from the study that the respondents 
most often learn about photovoltaic installations and re-
newable energy sources using a search engine on the 
Internet (almost half of the respondents). Friends and 
family are the second most popular source of informa-
tion for them. Also, according to the SunSol report, 41% 
of the respondents were already interested in the topic 
and looking for additional information. They paid atten-
tion to the price when choosing the company’s services 
(60%). The next important factor was the guarantee and 

quality of the components used (55 and 46% of survey 
participants). 44% of the respondents noted the compa-
ny’s qualifications, and a 40% share indicated previous 
projects. Reviews on Google are important to 28% of 
respondents, and certificates and awards for 16% of the 
survey participants [Kurek 2021].

As the findings of the research show, the respond-
ents most often indicated the problem connected with 
obtaining a subsidy or the problem related to obtain-
ing a source of financing. The respondents most of-
ten declared that they benefited from the subsidies for 
photovoltaic installations. The sources of funding in-
cluded the subsidies such as “Mój prąd” (My Electric-
ity) – 16.2%, “Czyste Powietrze” (Clean Air) – 16.2%, 
“Ulga podatkowa związana z termomodernizacją” 
(Tax relief related to thermal modernization) (14.7%) 
and “Program regionalny” (the Regional Program) 
– 8.6%. Other studies also confirm the popularity of 
these subsidies. According to the SunSol report, Poles 
are familiar with government programs for financ-
ing photovoltaic investments. The aforementioned 
“Czyste Powietrze” program was indicated by 51% of 
respondents and “Mój prąd” by 31% of respondents. 
“Ulga podatkowa związana z termomodernizacją” 
program, which offers the highest co-financing (annu-
al income deduction), came third in the ranking. 14% 
of respondents have heard about individual loans and 
preferential loans, and 5% of respondents have not 
heard of any co-financing program [Kurek 2021]. It is 
worth emphasizing that on 6 October 2021, the call for 
applications for co-financing photovoltaic micro-in-
stallations under the “My Electricity 3.0” program 
for 2021–2023 (started on 1 July 2021) was closed by 
the National Fund for Environmental Protection and 
Water Management (NFOŚiGW) due to exhaustion of 
funds. PLN 534 million was allocated for this purpose, 
and 178,000 households benefited from subsidies of 
up to PLN 3,000 [Kołodziejszyk 2021].

Finally, the results indicate different gender perspec-
tives on investments in photovoltaic micro-installations 
in Poland. For women more than men, the investments 
were related not only to high profitability despite initial 
significant installation costs, but also to ecological as-
pects. On the contrary, for men more than for women, 
the factors related to independence from energy prices 
were more important, which led to the declaration that 
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they would plan to expand the investment. Also, the 
results of the study by Rosak-Szyrocka and Żywiołek 
[2022] show that respondents with knowledge about 
energy behave differently by gender on issues related 
not only to consumption but also to source and invest-
ment in green energy.

CONCLUSIONS

The status of prosumers of green energy is an up-
per level of consumption and contributes to a higher 
level of sustainability awareness. The research con-
ducted on the representative research sample of in-
dividual users of micro-photovoltaic installations in 
Poland allows for identifying the determinants of the 
willingness to invest in such solutions as well as sat-
isfaction with being a prosumer of green energy. It 
was found that the surveyed respondents mostly used 
micro-installations for a short period (80.5% for up 
to 2 years), and generally expressed satisfaction with 
the investment, assessing it as profitable. The most 
important advantage of using photovoltaic micro-in-
stallations included factors such as using a source of 
free energy (86.3%) and independence from elec-
tricity price increases (78.5%). The most important 
disadvantages were the high price of installation 
and the period of return on investment (77.4 and 
71.2%, respectively). The vast majority of respond-
ents would recommend investments in photovoltaic 
micro-installations to other potential users, especial-
ly their friends or family (95.1%). The recommen-
dation would be more likely to be given by women 
than men. The individual users of photovoltaic mi-
cro-installations, due to their activities in the green 
energy market as prosumers, not only increased the 
amount of renewable energy available but also in-
creased the social awareness of the benefits of such 
solutions. Therefore, it is important to promote, as 
part of the pro-ecological policy, investment in pho-
tovoltaic micro-installations as well as the adopted 
measures aimed at promoting this renewable ener-
gy source among individual users. The study’s main 
limitation is the lack of regional perspective on the 
issues discussed. Therefore, further research in this 
area should primarily take into account this aspect.

REFERENCES

Accelerating SDG 7 achievement policy brief 12 global pro-
gress of SDG 7 – energy and gender, 2018. Developed 
by ENERGIA, World Bank – Energy Sector Manage-
ment Assistance Program (ESMAP) and UN Women. In 
collaboration with SEforALL and IEA. Retrieved from 
https://sustainabledevelopment.un.org/content/docu-
ments/17489PB12.pdf.

Badora, B., (2016). Zmiany klimatu na tle innych współcz-
esnych zjawisk i zagrożeń cywilizacyjnych (Climate 
changes compared to other contemporary phenomena and 
threats to civilization) . [In:] M. Gwiazda (Ed.). Opinie 
i diagnozy no. 34 Centrum [accessed: 20.03.2022].

Badania Opinii Społecznej Polacy o źródłach energii.poli-
tyce energetycznej i stanie środowiska (Center for Public 
Opinion Research Poles on energy sources. energy pol-
icy and the state of the environment). CBOS, Warsaw. 
Retrieved from https://www.cbos.pl/PL/publikacje/diag-
nozy/034.pdf [accessed: 20.03.2022].

Batyk, I.M., Farelnik, E., Rakowska, J., Maciejczak, M. 
(2022). Polish Cittaslow Local Governments’ Support for 
Renewable Energy Deployment vs. Slow City Concept. 
Energies. 15, 201. https://doi.org/10.3390/en15010201

Biernat-Jarka, A., Trębska, P., Jarka, S. (2021). The Role 
of Renewable Energy Sources in Alleviating Energy 
Poverty in Households in Poland. Energies, 14, 2957. 
https://doi.org/10.3390/en14102957

CBOS (2021). Komunikat z badań nr 70/2021. Transfor-
macja energetyczna – Oczekiwania i postulaty (CBOS. 
Research report No. 70/2021, Energy transformation –
Expectations and postulates). Retrieved from https://
www.cbos.pl/SPISKOM.POL/2021/K_070_21.PDF. 
[accessed: 20.03.2022].

Cecelski, E. (2000). The Role of Women in Sustainable En-
ergy Development. National Renewable Energy Labora-
tory, Colorado USA.

Chen Y.J., Chindarkar, N., Xiao, Y. (2019). Effect of reliable 
electricity on health facilities, health information and child 
and maternal health services utilization: evidence from rural 
Gujarat, India, Journal of Health, Population and Nutrition, 
38, no 7. https://doi.org/10.1186/s41043-019-0164-6

Czechowicz, M. (2021). Koniec opłacalności fotowoltaiki. 
Nowe przepisy od 1 kwietnia 2022 (The end of the profita-
bility of photovoltaics. New regulations from April 1, 2022). 
Retrived from muratorplus.pl [accessed: 31.10.2021].

Dąbrowska, A., Janoś-Kresło, M., Lubowiecki-Vikuk, A. 
(2019). The Elderly as Participants of the Market of 
Selected E-services. Studia Periegetica, 2(26), 13–24. 
http://dx.doi.org/10.26349/st.per.0026.01

ACTA Oeconomia_22_2_2023.indd   47 26.02.2024   13:23



Anna Dąbrowska, Mariusz Maciejczak, Irena Ozimek (2023). Determinants of the investments in photovoltaic micro-instalations 
by individual users in Poland Acta Sci. Pol. Oeconomia 22 (2), 31–50, DOI: 10.22630/ASPE.2023.22.2.10

https://aspe.sggw.edu.pl48

Derski B. (2021). Źródła energii w Polsce w 2020: mniej węgla, 
więcej gazu i OZE. (Energy sources in Poland in 2020: less 
coal, more gas and renewable energy). WysokieNapiecie.
pl. Retrieved from https://wysokienapiecie.pl/35619-zrod-
la-energii-w-polsce-w-2020-mniej-wegla-wiecej-gazu-oze 
[accessed: 20.03.2022].

Directive (EU) 2018/2001 of the European Parliament and 
of the Council of December 11, 2018 on the promotion 
of the use of energy from renewable sources. 

Directive 2009/28/EC of the European Parliament and of 
the Council of 23 April 2009 on the promotion of the 
use of energy from renewable sources and amending 
and subsequently repealing Directives 2001/77/EC and 
2003/30/EC (OJ L 140, 5.6.2009).

EurObserv’ER (2021). Solar thermal and concentrated solar 
power barometers. Retrieved from https://www.eurobserver. 
org/solar-thermal-and-concentrated-solar-power-barome-
ter-2021/ [accessed: 22.03.2022].

EurObserv’ER (2022). Photovoltaic barometer 2022. Re-
trieved from https://www.eurobserv-er.org/photovoltaic 
-barometer-2022/ [accessed: 22.07.2022].

European Commission, Communication from The Commis-
sion to The European Parliament, The Council, The Euro-
pean Economic and Social Committee and The Commit-
tee of the Regions. EU Solar Energy Strategy, COM(2022) 
221 final, Brussels. Retrieved from https://energy.ec.eu-
ropa.eu/system/files/2022-05/COM_2022_221_2_EN_
ACT_part1_v7.pdf/ [accessed 18.05.2022].

Fatuła, D. (2015). Sposoby podziału środków na konsump-
cję, oszczędzanie i inwestowanie wśród polskich gosp-
odarstw domowych. (Methods of dividing funds for 
consumption, saving and investing among Polish house-
holds homework). Zeszyty Naukowe Uniwersytetu Eko-
nomicznego w Krakowie, 12 (948), 29–42. https://doi.
org/10.15678/ZNUEK.2015.0948.1203

Fracastoro, G.V. (2014). The role of renewables in the energy 
crisis. E3S Web of Conferences. Retrieved from https://
www.e3s-conferences.org/articles/e3sconf/abs/2014/01/
e3sconf_sf2013_02003/e3sconf_sf2013_02003.html [ac-
cessed: 04.05.2022].

Frączek, B. (2012). Analiza czynników wpływających na 
oszczędzanie i inwestowanie gospodarstw domowych 
/(Analisis of factors affecting hausholds saving and  
in vestment). Studia Ekonomiczne, 122, 87–98. 

Gołębiowska, B. (2020). Psychologiczne aspekty zarządza-
nia popytem na energię elektryczną. (Psychological 
aspects of management demand for electricity). Prace 
Naukowe Uniwersytetu Ekonomicznego we Wrocławiu. 
64(5), 85–99. https://doi.org/10.15611/pn.2020.5.06 

Grębosz-Krawczyk, M., Zakrzewska-Bielawska, A., Glin-
ka, B., Glińska-Neweś, A. (2021). Why Do Consumers 
Choose Photovoltaic Panels? Identification of the Fac-

tors Influencing Consumers’ Choice Behavior regarding 
Photovoltaic Panel Installations. Energies, 14, 2674. 
https://doi.org/10.3390/en14092674

Gryko J. (2020). Efektywność stosowania instalacji foto-
woltaicznych w gospodarstwach domowych/Efficien-
cy of using photovoltaic installations in households). 
Wiadomości Elektrotechniczne, 88(1), 9–13. https://doi.
org/10.15199/74.2020.1.2

GUS (2017). Jakość życia w Polsce (Quality of life in Po-
land). Zakład Wydawnictw Statystycznych, Warszawa. 

GUS (2021a). Sytuacja gospodarstw domowych w 2020 r. 
w świetle badania budżetów gospodarstw domowych. 
(Situation of households in 2020 in the light of the ho-
usehold budget survey). Zakład Wydawnictw Statystycz-
nych, Warszawa.

GUS (2021b). Budżety gospodarstw domowych w 2020 r. 
(Household budgets in 2020). Zakład Wydawnictw Sta-
tystycznych, Warszawa. 

Gwiazda, M. (2016). Ocena źródeł pozyskiwania energii 
(Assessment of energy sources). [In:] M. Gwiazda 
(Ed.). Opinie i diagnozy no. 34 Centrum Badania Opi-
nii Społecznej Polacy o źródłach energii, polityce ener-
getycznej i stanie środowiska (Center for Public Opin-
ion Research Poles on energy sources, energy policy and 
the state of the environment). CBOS, Warsaw. Retrieved 
from https://www.cbos.pl/PL/publikacje/diagnozy/034.
pdf [accessed: 22.03.2022].

International Energy Agency (2022). Renewable Energy Mar-
ket Update. Outlook for 2022 and 2023. Paris, May 2022. 
Retrieved from https://www.iea.org/reports/renewable- 
-energy-market-update-may-2022/ (accessed June 2022).

IRENA (2019). Renewable Energy: A Gender Perspective. 
IRENA, Abu Dhabi.

Iwaszczuk, N., Trela, M. (2021). Analysis of the Impact of 
the Assumed Moment of Meeting Total Energy Demand 
on the Profitability of Photovoltaic Installations for 
Households in Poland. Energies, 14, 1637. https://doi.
org/10.3390/en14061637

Jäger-Waldau, A., Szabó, M., Scarlat, N., Monforti-Ferrario, 
F. (2011). Renewable electricity in Europe. Renewable 
& Sustainable Energy Reviews. 15, 3703–3716. http://
dx.doi.org/10.1016/j.rser.2011.07.015

Jos, D., Cornillie, J., Vis, P. (2022). What is the impact of the 
war in Ukraine on Europe’s climate and energy policy? 
Euronews. Retrieved from https://www.eui.eu/news-
hub?id=the-impact-of-the-war-in-ukraine-on-europes-
climate-and-energy-policy/ [accessed: 24.03.2022]. 

Kazimierska, M. (2021). Prosument – kim jest? Aktualne 
ustawy 05 lutego 2021 (Prosumer – who is he? Current 
acts February 5, 2021). Retrieved from https://enerad.
pl/aktualnosci/prosument-kim-jest-aktualne-ustawy/. [ac-
cessed: 24.03.2022]. 

ACTA Oeconomia_22_2_2023.indd   48 26.02.2024   13:23



Anna Dąbrowska, Mariusz Maciejczak, Irena Ozimek (2023). Determinants of the investments in photovoltaic micro-instalations 
by individual users in Poland Acta Sci. Pol. Oeconomia 22 (2), 31–50, DOI: 10.22630/ASPE.2023.22.2.10

https://aspe.sggw.edu.pl 49

Kirshner, J.D., Broto, V.C. (2020). Energy access is needed to 
maintain health during pandemics. Nature Energy, 5(6), 
419–421. http://dx.doi.org//10.1038/S41560-020-0625-6

Klepacka, A.M., Zalewska, J.I. (2016). Rozwój fotowol-
taiki w indywidualnych gospodarstwach domowych na 
przykładzie województwa mazowieckiego – badania pi-
lotażowe (Development of photovoltaics in individual 
households on in the Masovian Voivodeship – pilot stu-
dies). Wieś Jutra. 3, 17–20.

Kołodziejszyk, Ł. (2021). Środki przeznaczone na „Mój Prąd 
3.0” już się wyczerpały. Mimo to fotowoltaika w Polsce nie 
traci na popularności (Funds allocated for “My Electricity 
3.0” are already exhausted. Despite this, photovoltaics in 
Poland does not lose popularity). Retrieved from https://
strefainwestorow.pl/artykuly/oze/20211020/przyszlosc 
-fotowoltaiki-w-polsce/ [accessed: 21.10.2021].

Kulpa, J., Olczak, P., Surma, T., Matuszewska, D. (2022). 
Comparison of Support Programs for the Development 
of Photovoltaics in Poland: My Electricity Program and 
the RES Auction System. Energies, 15, 121. https://doi.
org/10.3390/en15010121

Kurek, P. (2021). Rośnie zainteresowanie fotowoltaiką. 
Niezależność energetyczna jest dla Polaków ważna. (Interest 
in photovoltaics is growing. Energy independence is impor-
tant to Poles). Retrieved from https://antyweb.pl/fotowoltaika 
-w-polsce-badanie-firmy-sunpol [accessed: 28.07.2021].  

Lamas, L., Albaladejo, M., Mirazo, P. (2021). Impact in-
vestments, gender equality and renewable energy: di-
rect path to sustainable development, leaving no one 
behind. Retrieved from UNIDO. https://www.unido.org/ 
stories/impact-investments-gender-equality-and-renewable 
-energy-direct-path-sustainable-development-leaving 
-no-one-behind [accessed: 28.07.2021].

Marciniak, A. (2021). Wpływ mikroinstalacji fotowolta-
icznej na budżet indywidualnego prosumenta (Impact of 
photovoltaic microinstallation on the budget of the in-
dividual prosumer). Nauki Ekonomiczne, 34, 149–162. 
https://doi.org/10.19251/ne/2021.34(9)

MM Magazyn Przemysłowy Online (2021). OZE w Eu-
ropie, które państwa są obecnie najbardziej zielone 
(RES in Europe, which countries are currently the 
greenest). Retrieved from https://magazynprzemyslowy.
pl/artykuly/oze-w-europie-ktore-panstwa-sa-obecnie-
najbardziej-zielone/[accessed: 40.1.2021]. 

Olczak, P., Jaśko, P., Kryzia, D., Matuszewska, D., Fyk, 
M.I., Dyczko, M. (2021). Analyses of duck curve phe-
nomena potential in polish PV prosumer households’ 
installations. Energy Reports, 7, 4609–4622. https://doi.
org/10.1016/j.egyr.2021.07.038

Parlament Europejski (2022). Parlament za większym 
wykorzystaniem energii odnawialnej i oszczędnością 
energii (Parliament powered by electricity renewable 
and energy saving). Dyrekcja Generalna ds. Komuni-

kacji Parlament Europejski & Rzecznik Prasowy. Re-
trieved from https://www.europarl.europa.eu/pdfs/news/ 
expert/2022/9/press_release/20220909IPR40134/20220
909IPR40134_pl.pdf [accessed: 12.06.2022].

Piasny, J. (1993). Poziom i jakość życia ludności oraz źródła 
i mierniki ich określania (The standard and quality of life 
of the pop-ulation as well as the sources and measures 
of their determination). Ruch Prawniczy. Ekonomiczny 
i Socjologiczny, 2, 73–92. Piekut, M. (2020). Patterns of 
Energy Consumption in Polish One-Person Households. 
Energies, 13, 5699. https://doi.org/10.3390/en1321569

Piekut, M. (2021). Between Poverty and Energy Satisfaction in 
Polish Households Run by People Aged 60 and Older. En-
ergies, 14(19), 6032. https://doi.org/10.3390/en14196032

Porcaro, J., Mehta, S., Shupler, M., Kisiel, S., Pfeiffer, M., 
Dora, Carlos Francisco C., Adair-Rohani, H. (2017). 
Modern Energy Acccess and Health. State of Electric-
ity Access Report. World Bank, Washington, DC. Re-
trieved from https://openknowledge.worldbank.org/han-
dle/10986/26648 [accessed: 22.03.2022]. 

Rakowska, J.; Ozimek, I. (2021). Renewable Energy Atti-
tudes and Behaviour of Local Governments in Poland. 
Energies, 14, 2765. https://doi.org/10.3390/en14102765 

Rataj, M., Berniak-Woźny, J., Plebańska, M. (2021). Po-
land as the EU Leader in Terms of Photovoltaic Market 
Growth Dynamics – Behind the Scenes. Energies, 14, 
6987. https://doi.org/10.3390/en14216987

Rosak-Szyrocka, J., Żywiołek, J. (2022). Qualitative Analy-
sis of Household Energy Awareness in Poland. Energies, 
15, 2279. https://doi.org/10.3390/en15062279

Rynek fotowoltaiki w Polsce 2021 (2021). IEO (The photo-
voltaic market in Poland 2021, Institute of Renewable 
Energy). Retrieved from https://enerad.pl/aktualnosci/
fotowoltaika-w-polsce-podsumowanie-2021-roku/ [ac-
cessed: 20.05.2022].  

Ustawa z dnia 19 lipca 2019 r. o zmianie ustawy o odnawial-
nych źródłach energii oraz niektórych innych ustaw (Act 
of July 19, 2019, amending the Act on renewable energy 
sources and certain other acts, announced in the Journal 
of Laws), [Dz.U. 2019 poz. 1524].

Wiśniewski, G. (2021). Photovoltaic Market in Poland 
2020, IEO. Retrieved from https://ieo.pl/en/86-en/
news/1522-photovoltaics-in-poland-2020-summa-
ry-by-ieo/ [accessed: 17.03.2021]. 

Wolske, K.S., Todd, A, Rossol, M, McCall, J., Sigrin, B. 
(2018). Accelerating demand for residential solar pho-
tovoltaics: Can simple framing strategies increase 
consumer interest? Global Environmental Change, 53, 
68–77. https://doi.org/10.1016/j.gloenvcha.2018.08.005

Xiao, Y., Watson, M. (2019). Guidance on Conducting 
a Systematic Literature Review. Journal of Planning 
Education and Research, 39(1), 93–112. https://doi.
org/10.1177/0739456X17723971r

ACTA Oeconomia_22_2_2023.indd   49 26.02.2024   13:23



Anna Dąbrowska, Mariusz Maciejczak, Irena Ozimek (2023). Determinants of the investments in photovoltaic micro-instalations 
by individual users in Poland Acta Sci. Pol. Oeconomia 22 (2), 31–50, DOI: 10.22630/ASPE.2023.22.2.10

https://aspe.sggw.edu.pl50

DETERMINANTY INWESTYCJI W  MIKROINSTALACJE FOTOWOLTAICZNE PRZEZ 
UŻYTKOWNIKÓW INDYWIDUALNYCH W  POLSCE

STRESZCZENIE

Cel: Celem artykułu jest określenie zachowań i postaw polskich inwestorów i użytkowników wobec instala-
cji fotowoltaicznych w Polsce. Metody: Badanie zostało zrealizowane przez ARC Rynek i Opinia (Instytut 
Badania Opinii i Rynku) na zlecenie spółki Alians-OZE, która w ramach współpracy praktyki gospodarczej 
z nauką udostępniła wyniki badania autorom niniejszego opracowania. Badanie zostało przeprowadzone 
w kwietniu 2021 roku techniką CAWI. Wyniki: Do najważniejszych zalet korzystania z mikroinstalacji fo-
towoltaicznych należały takie czynniki jak korzystanie ze źródła darmowej energii oraz uniezależnienie się 
od wzrostu cen energii elektrycznej. Najważniejszymi wadami były wysoka cena instalacji oraz okres zwrotu 
z inwestycji. Wnioski: Indywidualni użytkownicy mikroinstalacji fotowoltaicznych, dzięki swojej aktyw-
ności na rynku zielonej energii jako prosumenci, nie tylko zwiększyli ilość dostępnej energii odnawialnej, 
ale także podnieśli świadomość społeczną na temat korzyści płynących z tego typu rozwiązań. Dlatego tak 
ważne jest promowanie, w ramach polityki proekologicznej, działań mających na celu promocję tego odna-
wialnego źródła energii wśród indywidualnych użytkowników.

Słowa kluczowe: energia odnawialna, fotowoltaika w budynkach mieszkalnych, zachowania rynkowe, 
prosument
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