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ABSTRACT: The aim of the study is to assess energy literacy in households in Poland. Energy literacy
influences decisions related to electricity consumption. Low energy literacy contributes to the energy
efficiency gap, and therefore it is important to examine its level, understand the determinants, and look
for solutions that can increase literacy. Based on previous research, we designed the energy literacy
questionnaire. Knowledge of energy prices, costs of using selected electrical appliances, beliefs about
the impact of electricity consumption on the environment, and awareness of the consequences of
climate change were taken into account. We analysed data from the computer-assisted web interviews conducted in December 2018. The quota sample of 1,000 respondents was representative of the
Polish population with respect to location, education, age, and sex. Correlation analysis showed the
relation between energy literacy and norms associated with the use of energy. To date, no such relationships have been analysed in Poland.
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Introduction
World electric power production is mainly based on the use of fossil fuels
(coal, crude oil, gas) whose combustion is one of the main causes of climate
change (IEA, 2019). Mitigating climate change and reducing the use of fossil
fuels are among the most pressing challenges facing humanity (IPCC, 2018).
Climate change leading to ecosystem imbalances, along with growing energy
needs, induces the search for new opportunities to improve energy ef iciency.
The electric power market in Poland is changing dynamically – demand is
rising, the share of renewable energy sources (RES) in the energy mix is
increasing, more and more investments in micro-installations are appearing,
and smart meters are planned to be introduced.
The development of the electricity market, technology, and renewable
energy sources require the activation of a consumer side as part of modern
intelligent power networks (ISE).
According to the “Polish energy policy until 2040” (Ministry of Energy,
2019), increasing the activity of end-users is of great importance. The document highlights:
• Broadening of information policy. The consumer should be able to compare offers available on the market, and the information attached to the
invoice should be broader, however, presented in a clear manner.
• Equipping 80% of households with smart meters by 2028. They are a key
element enabling both access to data and information as well as conscious energy consumption. Their installation is correlated with the construction of an intelligent network. It means enabling customers to take
an active role in all markets, i.e. to generate energy electricity in their
homes, selling this energy or sharing it within an energy community, providing DSR services (demand-side response), electricity storage. There
are already on the market prosperous renewable energy prosumers who
take active roles.
Improving energy ef iciency indicators in the household sector is a huge
challenge due to the number – over 13 million inal recipients (Fortuński,
2016). Low energy literacy may be an obstacle to consumer activation. Therefore, it is crucial to study the energy literacy and its determinants.
Researchers assess energy literacy using questionnaires. They take into
account knowledge of energy costs, the energy consumption of electrical
appliances, understanding of the structure of energy bills, knowledge of possible ways to save energy, understanding of the energy-related concepts,
knowledge of the functioning of the electric power system, and other aspects
related to the consumption of electric power, such as awareness of the
amount of own electricity consumption, understanding the relationship
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between energy production and the state of the environment, habits associated with the use of energy. Energy literacy can be based on consumers’
answers to knowledge questions – revealed literacy or self-reported measures – stated literacy.
According to European research, the level of energy literacy in households is low. For example, in the Netherlands, only 56% of consumers know
their monthly electricity costs (Brounen et al., 2013), in another survey conducted among the consumers of Italy, Switzerland, and the Netherlands, only
27% of the consumers were able to determine the average price for electricity, 48% knew the total cost of using electrical appliances (Blasch et al., 2018).
Some analyses for Poland indicate that customers do not know some of the
services available on the energy market, they have problems understanding
the concepts needed to make decisions, they do not know the electricity tariffs or the aspects on which the prices depend (for example Bator, Kukuła,
2016). The indings are bothering because energy literacy has an impact on
consumption decisions (Craig and Allen, 2015).
The article aims to assess the energy literacy (including awareness of the
effects of climate change) of households in Poland. The empirical part of the
paper is the results of the questionnaire on energy literacy and knowledge
about the effects of climate change carried out on a representative group of
Polish residents. We designed a questionnaire based on research conducted
abroad to determine the level of energy literacy of the Poles (Blasch et al.,
2017; Blasch et al., 2019). The study takes into account knowledge of energy
costs, beliefs about the positive effects of conscious electricity consumption,
and also awareness of climate change. So far, no research has been conducted
in Poland combining these aspects, testing knowledge and beliefs that make
up energy literacy.
Higher consumer energy literacy and understanding of the relationship
between energy consumption and climate change contribute to improving
energy ef iciency at the household level (Dwyer, 2011; Demeo et al., 2013;
Blasch et al., 2017; Blasch et al., 2019). Projects to improve energy ef iciency
are part of the sustainable development policy, and it is worth conducting
further research on the factors that contribute to its improvement.

Energy literacy
Energy literacy means knowing the costs of purchasing energy, knowing
the energy consumption of appliances, and being aware of the impact of
energy consumption on the environment. Energy literacy is considered as
one of the main factors of sustainable electricity consumption (Lee et al.,
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2019; Blasch et al., 2017). Raising consumer energy literacy may be key to
ensuring sustainable development in the coming years, so it is important to
evaluate it and identify factors that have a key impact on it. Until now, research
has focused on knowing the costs of electricity and the energy consumption
of electrical appliances. This paper also includes aspects related to beliefs
and awareness of climate change. Previous analyses carried out in Poland did
not combine price knowledge with consumer beliefs about electricity consumption. No tool has yet been developed to measure overall energy literacy.
Based on a literature review, van den Broek (2019) proposed a typology
of energy literacy (van den Broek, 2019). The four main types of energy literacy are as follows:
• knowledge of energy consumption of appliances,
• ability to assess the impact of activities directed at energy saving at home,
• inancial literacy which re lects the ability to make inancially effective
energy decisions,
• general (multi-faceted) energy literacy which includes all the aforementioned types and attitudes, values, and behaviours related to energy-saving (van den Broek, 2019).
The study applied a questionnaire for assessing energy literacy. In addition, awareness of the effects of climate change has been included in the indicator. Energy literacy is related to knowledge about the environment and
attitude towards its protection. People who have the knowledge and are
aware of environmental problems display responsible behaviour related to
the environment and electricity consumption (Carmi et al., 2015; Echegaray
and Hansstein, 2017; Pothitou et al., 2016; Pothitou et al., 2017).
Electric power is a unique good because of its impact on the economy and
society. Electric power is a good purchased by everyone, needed for everyday
functioning. Ensuring a stable electricity supply is a key factor for national
security, and it is the basis for economic development. The consumption of
electricity is not observed directly, which makes it dif icult for end consumers to determine the quantity purchased. The production of electricity, in
Poland mostly based on non-renewable resources, generates external effects,
among others, it contributes to climate change as a result of CO2 emissions.
Lack of full control over consumption, ignorance of prices for energy supply
services, and lack of knowledge about the external effects of production may
lead to suboptimal decisions at the level of end customers (Lindén et al.,
2006; Herrmann et al., 2018).
Consumer neoclassical theories use normative models of people’s behaviour – decisions optimal for the decision-maker are sought, assuming that he
can use available information and set precise goals based on the potential
bene its of their implementation. The theory of rational choice, which under-
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lies the mainstream microeconomics, assumes that people make decisions
rationally and want to maximise their bene its, with a given expenditure of
resources. This is tantamount to the principle of minimising the expenditure
incurred to achieve the objectives. Rational behaviour can be understood as
maximising the utility function – seeking a way to meet the largest number of
needs at a given income. However, it should be remembered that decision-making processes are fraught with errors resulting from people’s limited cognitive abilities, lack of access to information, or the costs of the decision-making process.
The consumption of electric power is an example of behaviour conditioned by many factors, and the assumption of rational choices is not always
met, which shows the existence of an energy ef iciency gap (Abrardi, 2019).
Households are wasting some of their energy or not investing in energy-saving appliances, by the same – they are not using the potential for saving (Allcott and Taubinsky, 2015).
Households could achieve energy savings by investing in energy-saving
appliances; however, through irrational choices, they incur higher electricity
costs. Limited rationality in decision-making leads to suboptimal choices,
thus contributing to the energy ef iciency gap at the household level. The
energy gap at the household level may result from a lack of knowledge of
services related to the supply of electricity and basic concepts needed to
make decisions about its consumption (Smyczek, 2014). Based on research
in Switzerland (n = 5931), Blasch et al. (2017) conclude that increasing
energy literacy leads to more optimal decisions related to the purchase of
electrical appliances (Blasch, 2017). Also, the rationality of decisions related
to the purchase of electricity may be determined by knowledge about the
functioning of the electric power system and the external effects of electricity
production. Knowledge about the impact of consumption on the environment and climate change is of particular importance. Understanding these
relationships and knowledge of energy prices make up energy literacy.
Greater energy literacy could help households make more optimal and,
therefore, rational decisions.
In 2013, DeWaters and Powers developed criteria for measuring energy
literacy among high school students. Their proposal deserves attention
because it comprehensively describes the components of energy literacy. The
authors included three dimensions of energy literacy:
• cognitive (knowledge, cognitive skills),
• affective (attitude, values, personal responsibility),
• behavioural (behaviour).
Behavioural and affective criteria (e.g. awareness of current energy-related events) were described in a general way, which allows the tool to be
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adapted to the context. Cognitive criteria refer to skills and knowledge (e.g.
knowledge of basic concepts, energy de inition, energy units). As research
shows, computing capabilities are a strong indicator of rational decisions
related to the implementation of energy-saving technologies (Filippini et al.,
2020).
Some economists question the impact of energy-saving on the total volume of demand, claiming that progress in energy use resulting in savings
ultimately leads to increased energy consumption. They refer to the Jevons
paradox: more ef icient use of one resource – contrary to what would be
expected – only leads to increased demand for this resource. Along with the
increase in ef iciency, further economic expansion occurs. The paradox, to
which Jevons drew attention, was widely con irmed in economic terms,
including in the form of Say’s law, which states that supply creates its own
demand. That is why, despite the growing energy ef iciency and the increased
share of renewable energy, the countries of the old European Union consume
much more energy than, for example, new members, and energy consumption in most of these countries increased in 1991-2008. Increasing energy
ef iciency may result in increased demand, as some consumers will decide to
spend the saved money on purchasing additional energy. However, some consumers are driven by non- inancial motivation.
According to research results, the level of knowledge about energy is low
in households, despite the positive attitude of people to energy-saving (van
den Broek, 2019). For example, in the Netherlands, 56% (n = 1721) of the
respondents were able to determine their monthly energy expenditure
(Brounen et al., 2013). The energy literacy of the Dutch signi icantly depended
on their attitude towards the environment and towards energy-saving.
Socio-demographic variables were less important in explaining energy
expenditure awareness (age impact was demonstrated as signi icant). As for
the rationality of consumption decisions – according to the results, environmental attitudes did not have a signi icant in luence; however, the impact of
education was demonstrated.
An example of a method of raising energy literacy is the initiative CLEAN
– The Climate Literacy and Energy Awareness Network – started in the United
States. It provides communication of a wide community of experts, which
makes it a valuable source of knowledge about the climate and the use of
energy (Ledley et al., 2014). Increasing energy literacy is a constant element
of the U.S. policy, and it is particularly re lected in youth education programmes (NOAA, U.S. Department of Energy, 2017). Attention is paid to the
role of energy education for conscious consumption, and thus the improvement of energy security while maintaining sustainable development.
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Households in Poland consume as much as about 30% of all energy used
in all sectors of the national economy. Therefore, the issue of saving potential
in the household sector should be more supported as one of the E.U. priorities in energy policy. The use of energy-saving devices and the increase in the
use of renewable energy resources had the greatest impact on the energy
ef iciency index of households in recent years.
Based on recent studies, one can observe a growing energy literacy
among the Poles, but there is still an ef iciency gap, that is unused potential.
The results from 2011 (Sidorczuk-Pietraszko, Zawistowska, 2011) suggest
that the Poles know various methods of saving – from the simplest and
cheapest to the more expensive ones, although they primarily implement the
former one. When asked about ways to save energy, the respondents mainly
indicated the following ones: extinguishing lighting, replacing light bulbs
with energy-saving ones and thermo-modernization of buildings. According
to the results, more expensive solutions in a longer time perspective and
related investments are still less frequently chosen (Sidorczuk-Pietraszko,
Zawistowska, 2011). A report from 2013 indicates that the Poles relatively
rarely invested in energy-saving appliances (RWE Polska, 2013). Every tenth
Pole possessed it at home. More than half of the respondents (54%) said they
knew how to save electricity, while 18% declared that they did not have such
knowledge and 30% never wondered if they could reduce electricity consumption. The results suggest that the Poles were moderately interested in
electricity.
Similar results were obtained in 2015 in a study conducted by the ClientEarth Foundation (Bator, Kukuła, 2016). In addition, it was shown that the
Poles are not aware of their rights (less than 40% declared knowledge of the
rights of energy consumers). The authors pointed out that the charging system in force in Poland based on an electricity consumption forecast increases
the ambiguities regarding the price of energy. The bill structure is complex
and varies depending on the energy supplier. Most respondents (90%)
declared that they were trying to save electricity. Financial reasons were
mentioned more often than the improvement of the state of the environment
(IPSOS, 2015). Most respondents (74%) were not ready to pay more for
energy consumption, even if it came from environmentally-friendly renewable energy sources. The Poles try to reduce consumption mainly by switching
off appliances that are not in use and by using energy-saving light bulbs
(IPSOS, 2015).
In Poland, energy consumption per lat was decreasing in 2008-2017 at a
rate of 1% per year – from 1.61 to 1.46 toe/ lat (Central Statistical Of ice,
2019b). The lowest consumption in this period was recorded in 2017. However, this does not apply to electricity, which consumption per capita is stead-
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ily increasing. In recent years, the highest dynamics of the increase in electricity consumption are shown by households that manage around 20% of
annual electricity production (Kott, 2015; Central Statistical Of ice, 2019c).
According to the research carried out to date, the Poles are characterised by
a lack of awareness of the problem of wasting electricity and the associated
consequences (Bator, Kukuła, 2016). This means that they do not invest in
high energy ef iciency appliances. In addition, consumers are often not aware
of how much electricity they consume, and they do not control the meter
usage. According to one recent study, the consumers in Poland are characterised by low awareness about their energy consumption; they lack knowledge
and commitment to energy-saving (Kowalska-Pyzalska, Byrka, 2019). The
number of households in Poland in 2018 was 14.4 million (Central Statistical
Of ice, 2019a). One-person and two-person households were the largest
groups (23.3% and 25.9%), the average number of persons belonging to a
household was 2.6. Over the past several years, the area and volume of lats
have been systematically increasing, while the average number of persons in
a household has been falling. The observed changes in lifestyle contribute to
a systematic increase in demand for electricity in the household sector (Maj,
2015). Satisfying domestic demand at peak times often requires the mobilisation of power reserves and contributes to an increase in wholesale energy
prices. Households have the potential to save energy, however low energy
literacy contributes to not using it. According to recent research, ecological
literacy is growing in Poland (Głowacki, 2018). There is an increased concern
about the state of the environment in society, both on a local and global scale.
In a 2018 survey, 29% of the respondents said that they perceived climate
change as one of the biggest threats to modern civilisation (Głowacki, 2018).
Only 3% of the respondents said that climate change is not dangerous at all,
and 1% that such a phenomenon does not exist.
Awareness of the relationship between climate change and electricity
consumption could encourage households to save energy. Research shows
that increasing energy literacy can improve the effectiveness of programmes
that motivate people to change their habits of using electricity (Mogles,
2018). This is particularly important in the development of electricity
demand management programmes. Managing electricity demand increases
the ef iciency of the power system, thereby reducing production costs transferred to energy consumers (Bayer and Rączka, 2017).
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Energy literacy study of households in Poland
Sample and data collection method
The study was part of a scienti ic project dedicated to managing electricity demand. It was implemented in 2019 by the CAWI method by a professional public opinion research centre. The quota sample consisted of 1,000
respondents and was representative of the Polish population with respect to
location, education, age, and sex (table 1). In order to examine energy literacy
in households in Poland, a questionnaire was constructed for analysis. Questions about energy literacy were displayed to the respondents after they
completed the experimental part related to the selection of a contract for the
purchase of electricity. The study also assessed social and personal norms
related to the use of electricity (single-choice questions, answers on the Likert scale).
Table 1. Characteristics of the sample
Share [%]

Mean

Std. Dev.

Min

Max

Age [years]

46.5

15.43

18

80

Stated net monthly income [PLN]

3,791.25

1,542.6

500

10,500

Net monthly household income [PLN]

5,765.14

1,981.17

500

10,500

Women

53.16

Education:
Primary and secondary
Upper secondary education
Higher

5.15
58.46
36.39

Place of residence
Village
Town up to 500,000 inhabitants
Town above 500,000

40.61
48.53
10.86

Source: author’s work.

Energy literacy questionnaire
Knowledge of energy costs (the main component of energy literacy) was
measured based on a tool proposed by Blasch et al. (2018). The questions
were adapted to the Polish conditions. Three aspects of knowledge about
electricity were examined: price per kWh, cost of using a washing machine
and a vacuum cleaner, potential energy savings associated with replacing
conventional light bulbs with energy-saving ones. According to the data from
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2018, 95% of the households are equipped with a washing machine, and
94% have a vacuum cleaner (Piskiewicz, Radziukiewicz 2018; Central Statistical Of ice 2019). Questions about beliefs concerning climate change and its
effects have been developed based on similar studies (Ibtissem, 2010). Table
2 presents the questions being the basis for calculating the indicators.
Table 2. Measurement of Poles’ energy literacy – tool structure.
Variable

Questions

Points

Knowledge of energy
costs (single selection,
5 options)

1. What is the average price in Poland for the consumption of
one kilowatt-hour (1 kWh), including tax?
2. What is the cost of electricity associated with using a standard vacuum cleaner (1500W power) for 30 min.?
3. What is the cost of electricity associated with using an A-class
washing machine for one hour (standard washing, 90 min., 60
degrees, 4 kg load)?
4. What energy consumption can be saved by replacing a standard halogen bulb (100W) with an energy-saving LED bulb?

0-2
(0 points for an
incorrect
answer, 1 point
for a minor
error, 2 points
for the correct
answer)

Beliefs about the
positive aspects of
conscious electricity
consumption

1. Better electricity management is the best way to combat
global warming.
2. Saving energy helps to reduce the rate of global warming.
3. The quality of the environment will improve if we use less
energy.
4. Saving electricity in households will bring a lot of benefits to
Poland.
5. Saving electricity in households will bring a lot of benefits for
my family and me.

1-7
(from strongly
disagree to
strongly agree)

Awareness of the
effects of climate
change

Global climate change
1. ... will cause extreme weather fluctuations and other natural
disasters in Poland (e.g. floods or droughts).
2. ... will cause a rise in winter temperatures in Poland, thanks to
which I can save on heating.
3. ... will contribute to saving millions of Polish zlotys spent on
healthcare in Poland, by reducing the occurrence of diseases
associated with low temperature and lowering the mortality
rate due to body cooling.
4. ... will pose a serious problem for various animal and plant
species and their natural environment.
5. ... will have a positive impact on food production in Poland
(new plant species can be grown, the growing season will be
longer).
6. ... will have a negative impact on my health and well-being.
7. ... will have a negative impact on the health and quality of life
of people in my region.
8. ... will create new business opportunities.
9. ... will generally be a very serious problem for my family and
me.
10. ... will generally be a very serious problem for entire Poland.

1-7
(from strongly
disagree to
strongly agree)

Source: author’s work.
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As regards the scale of beliefs and awareness about climate change, the
answers: “I don’t know”/“It’s hard to say” were treated as the middle of the
scale. Answers to the questions about climate change have been scaled so
that a higher score means higher literacy. The higher the score on the scales
of knowledge of energy costs and awareness of the effects of climate change
on the scale of beliefs about the positive aspects of conscious electricity consumption, the higher the level of energy literacy.
The sample consisted of 1,000 respondents representative of the Polish
population in terms of sex, education, age, place of residence (the structure of
the sample is summarised in table 3).
Table 3. Structure of the sample
Frequency [%]

Sex

Female

54

Subjective income: with your current
income you are doing well ...

With great difficulty

3.5

With difficulty

12.6

With some difficulty

45.2

Rather easily

33.3

Easily

5.4

< 2,000

6.8

2,001 – 3,000

22.9

3,001 – 4,000

32.2

4,001 – 5,000

17.2

5,001 – 6,000

7.2

> 6000

8.6

Primary/lower secondary

2.9

Vocational/incomplete secondary

24.5

Secondary

55.7

Higher

26.9

Net income

Education
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Frequency [%]

Professional situation

Full-time job

55.9

Part-time job

7.8

Pensioner

18.4

Student

3.3

Work at home

5.4

Own business

3.7

Unemployed

5.5

< 20,000

11.8

20,000 – 100,000

19.7

100,000 – 500,000

17.2

> 500,000

12

Flat

46.1

Terraced house

11.4

Detached house

42.5

Electricity

2.2

Central heating

49.7

Coal

29.8

Responsibility for household bills

Bill payer

94.9

Electric power usage

Greater than the average for the given district

36.1

Average

737 kWh (SD=692)

min.

16.5

max.

9210

Size of locality

Type of building

Type of heating

N = 1,000
The average age in the sample is 46 years (SD = 15.3).
Source: author’s work.

Results
The results of the study conducted in 2019 show the level of energy literacy in Poland, including three aspects: energy costs, beliefs about positive
aspects of energy saving, awareness of the effects of climate change (table 4).
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Table 4. The level of energy literacy of the Poles measured by a questionnaire
Mean

St. dev

min

max

Knowledge of energy costs indicator

3

2

0

8

Beliefs about the positive aspects of conscious
electricity consumption

27.3

6

5

35

Awareness of the effects of climate change

47.5

8.4

17

70

N = 1,000
Source: author’s work.

The lowest results were obtained on the scale of knowledge of energy
costs. Only 1.1% of the respondents obtained the maximum score of 8 points.
Figure 1 illustrates the distribution of results on the scale of knowledge of
energy costs in the studied sample. The results suggest that the respondents
had low knowledge about the price of energy and the costs of using electricity-drawing appliances.
% of
18
respondents
16
14

17
15,5

15,7

17,1

12

12,5

10

10,3

8

7,6

6
4
2

3,2

0
0

1

2

3

4

5

6

7

1,1
8

numDer of points
Figure 1. Knowledge of energy costs indicator – distribution of results

Source: author’s work.

Relatively high results were observed on the scale of beliefs about positive aspects of conscious electricity consumption; 12.5% of the respondents
obtained the maximum possible result ( igure 2). The respondents recognised positive issues related to energy saving.
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% of
14
respondents
12
10
8
6
4
2
0
1

3

5

7

9

11 13 15 17 19 21 23 25 27 29 31 33 35
number of points

Figure 2. Beliefs about the positive aspects of conscious electricity consumption –

distribution of results

Source: author’s work.

Among questions testing beliefs about the consumption of electricity,
two were directly related to climate change:
• Better electricity management is the best way to combat global warming.
• Saving energy helps to reduce the rate of global warming.
Most of the respondents agreed with these statements (71%, 72.8%,
respectively). 30.1% of the respondents strongly agree that better electricity
management is the best way to combat global warming, and 33.8% of the
respondents strongly agree that saving energy helps to reduce the rate of
global warming.
Most respondents declare that they are aware of the effects of climate
change, as evidenced by the results on the third scale ( igure 3). The respondents moderately agreed with climate change statements. Only as regards the
results on this scale, the distribution of the responses is consistent with the
normal one (χ2 = 3.67; p > 0.1).
T-student statistics was used to show differences in energy literacy based
on gender. Men obtained statistically higher results on the scale of knowledge of energy costs t = -7 2722; p < 0.001). Women obtained statistically
higher results on the scale of beliefs about positive aspects of conscious electricity consumption (t = 2.7714; p < 0.001). Women scored signi icantly
higher on the climate change awareness scale (t = 11.7694; p < 0.001).
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% of
10
respondents
9
8
7
6
5
4
3
2
1
0
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69

number of points
Figure 3. Climate change impact awareness indicator – distribution of results

Source: author’s work.

The correlation analysis did not show any correlation between the results
on the energy literacy scales and socio-demographic variables such as age,
education, occupational situation, income, town size, province (table 4). Similarly, there was no relationship between the results on the energy literacy
scales and the annual electricity consumption (table 5).
Table 5. Correlation coefficients for the energy literacy indicators and socioeconomic

variables

annual electricity
consumption

age

number of persons
in the household

Income1

size of
locality1

education1

Knowledge of energy costs
indicator

0.03

0.07**

0

-0.02

0.03

0

Beliefs about the positive
aspects of conscious electricity consumption

0.04

0.2***

0.08**

0.08**

0.04

0.09**

Climate change impact
awareness indicator

0.07**

0.13***

0.09**

0.03

0.02

0.07**

– due to the nature of the variables, the r-Spearman’s correlation coefficient was calculated
* p < 0.1; ** p < 0.05; *** p < 0.001
Source: author’s work.
1
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We examined the relationship between energy literacy indicators and the
norms (table 6).
Table 6. Correlation coefficients for the energy literacy indicators and norm indicators
Descriptive norms
indicator1

Injunctive norms
indicator2

Personal norms
indicator3

Knowledge of energy costs indicator

0.02

0.06*

0.03

Beliefs about the positive aspects of
conscious electricity consumption

0.38***

0.78***

0.64***

Climate change impact awareness
indicator

0.06**

0.48***

0.30***

* p < 0.1, ** p < 0.05, *** p < 0.001
1 – In this study, this was consistent with the statements: People control their electricity consumption; People save electricity as much as possible; People care about the state of the environment;
People are interested in the issue of energy security in Poland.
2 – In this study, this was consistent with the statements: People should control their electricity
consumption; People should save electricity if possible; People should care for the state of the environment; People should be interested in the issue of energy security in Poland.
3 – In this study, this was consistent with the statements: I feel obliged to save electricity no matter
what other people do; I feel guilty when I waste electricity; I’m worried about saving electricity only if
it can lower my electricity bill
Source: author’s work.

A strong positive relationship between the positive aspects of conscious
electricity consumption indicator and the results on the injunctive norms
scale was demonstrated, and a moderate positive relationship between the
positive aspects of conscious electricity consumption indicator and the
results on the personal norms scale. We found a moderate positive correlation between climate change impact awareness indicator and injunctive
social norms. Injunctive norms refer to beliefs about how people should use
electricity. People with higher energy literacy recognise conscious consumption and care for the environment as a duty. People with higher energy literacy had a stronger sense of personal responsibility for controlling electricity
consumption (personal norms). A correlation with the descriptive norms
indicator suggests a weak positive relationship. Observation of other people’s behaviour associated with the use of energy has a weak relationship
with energy literacy.
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Discussion of results
According to the results, annual electricity consumption is not related to
energy literacy. Polish studies show that saving electricity is mainly inancially motivated (Urbaniec, 2017). People with higher energy literacy may
make more optimal consumption decisions, but this does not necessarily
lead to savings. Probably, households that care about low energy costs will
save regardless of the prices they perceive. The level of consumption does
not show how households use energy and whether there is potential to
increase energy ef iciency. Behavioural economists point to the limitations of
the human mind and question the assumption of rationality in making decisions (Simon, 1955). Perhaps consumers with greater energy literacy are
unable or unwilling to use their knowledge, e.g. because of cognitive costs,
the time that must be spent on optimising decisions.
Socio-economic variables, such as income, education, are unrelated to
energy literacy. The problem of billing illiteracy and the energy ef iciency gap
can occur in all types of households. However, differences in the energy literacy of women and men were observed. Men are better informed about energy
prices, while women are more aware of the positive effects of conscious consumption and the effects of climate change. Energy literacy is related to social
and personal norms. The belief that consumers should consciously use electricity is stronger in people who have higher energy literacy. This relationship can be explained by the theory of cognitive dissonance (Festinger, 1957).
According to the theory, people adapt their views to behaviour in order to be
consistent. People who are unaware of energy prices are not convinced of the
positive effects of conscious consumption and the negative effects of climate
change (to which emissions in the electricity production process also contribute), maintain that society is not responsible for sustainable consumption and energy security. Thus, these people eliminate the tension that could
arise as a result of the divergence of their beliefs and behaviour. It is probably
more dif icult for people with lower energy literacy to admit that energy
should be saved wherever possible. In this light, it is easier to understand the
weak relationship of energy literacy with descriptive norms. The belief about
how other people behave has no clear connection with energy literacy.

Conclusions
Improving energy ef iciency in households in Poland responds to the
growing demand for energy. The energy transformation in Poland may lead
to the increased involvement of end consumers, improvement of energy ef i-
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ciency, and thus a fairer power system that responds to the needs of society
and environmental requirements (Bator, Kukuła, 2016). Energy security
means the condition of the economy which enables full coverage of the customer’s ongoing and prospective demand for fuels and energy in a technically and economically justi ied manner, with the observance of the environment protection requirements (Act on the Energy Law, Article 3 par. 16). End
users can contribute to improving energy security as part of demand-side
management. An essential element of managing electricity demand is
increasing energy literacy in households by in luencing real consumer
choices. The conscious use of electricity is a factor for sustainable development, which is why it is important to identify the factors that favour it.
According to research, among the factors that affect the consumption of
electricity in households in Poland, the inancial ones are the most important
(Urbaniec, 2017). Expenditure on energy in households in Poland over the
last 20 years accounted for around 10-12% of total expenditure for using a
lat (Central Statistical Of ice, 2019c). At the same time, according to recent
studies, most people in Poland do not control consumption or plan to purchase electricity (Kowalska-Pyzalska and Byrka, 2019). This behaviour is not
consistent with the theory of rational choice, according to which people make
decisions based on available information, guided by the principle of optimisation. Lack of energy literacy can be one of the reasons for irrational consumption decisions and the existence of an energy ef iciency gap.
In this study, relatively low energy literacy (measured by knowledge of
energy prices, environmental effects of consumption, and knowledge about
climate change) was observed in Polish households. The Poles do not know
well the prices for electricity consumption, nor do they have a good orientation as to the costs of using energy-consuming appliances. On the other hand,
it has been shown that they are convinced of the positive effects of conscious
consumption and are aware of the dangers of climate change. Most respondents (72.8%) noticed the relationship between electricity consumption and
climate change. Given the awareness of the dangers of climate change, it can
be expected that such beliefs motivate to save energy.
This study demonstrates the relationship between energy literacy and
social and personal norms related to energy consumption. People who think
that conscious electricity consumption has positive effects believe that it is a
duty to use electricity in a sustainable way (injunctive social norms). They
feel responsible for electricity saving (personal norms). It would be interesting to determine how energy literacy and three types of norms interact with
each other. This study could be a starting point for further research.
Poor knowledge of the energy consumption of electrical devices can be a
barrier to the ef icient use of electricity. Increasing knowledge of energy
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prices and energy consumption of appliances in households in Poland could
lead to more rational decisions regarding consumption and, as a consequence, improvement of energy ef iciency. Increasing energy literacy can
reinforce the impact of social and personal norms conducive to sustainable
electricity consumption.

Acknowledgements
This research was funded by Narodowe Centrum Nauki (National Science
Centre), as a part of the project: “Consumers’ preferences for Demand-Side
Management in Poland”, grant number 2017/25/N/HS4/01458. Funding
support is gratefully acknowledged.

References
Abrardi, L., 2019. Behavioral barriers and the energy ef iciency gap: a survey of the
literature. Journal of Industrial and Business Economics, 46(1), 25-43, https://
doi.org/10.1007/s40812-018-0107-z.
Allcott, H., Taubinsky, D., 2015. Evaluating behaviorally motivated policy: Experimental evidence from the lightbulb market. American Economic Review, 105(8),
2501-2538, http://dx.doi.org/10.1257/aer.20131564.
Bator, A., Kukuła, W., 2016. Rola konsumenta w transformacji energetycznej. Fundacja ClientEarth Prawnicy dla Ziemi, Warszawa, https://www.documents.clientearth.org/library/download-info/rola-konsumenta-w-transformacji-energetycznej/ [11-10-2019].
Bauer, D., Papp, K., 2009. Book Review Perspectives: The Jevons Paradox and the
Myth of Resource Ef iciency Improvements. Sustainability: Science, Practice, &
Policy, 5(1), https://doi.org/10.1080/15487733.2009.11908028.
Bayer, E., Rączka, J., 2017. Jak rozwinąć potencjał DSR w Polsce i obniżyć koszty systemu energetycznego. Regulatory Assistance Project, https://www.cire.pl/
pokaz-pdf-%252Fpliki%252F2%252F2017%252Ffr_jak_rozwinac__potencjal_
dsr_30a110eE.pdf [12-07-2018].
Blasch, J. et al., 2018. Empower the consumer! Energy-related inancial literacy and
its socio-economic determinants. CER-ETH–Center of Economic Research at ETH
Zurich, Working Paper, 18, 289, https://doi.org/10.3929/ethz-b-000263429.
Blasch, J. et al., 2017a. Explaining electricity demand and the role of energy and
investment literacy on end-use ef iciency of Swiss households. Energy Economics, 68, 89-102, https://doi.org/10.1016/j.eneco.2017.12.004.
Blasch, J. et al., 2017b. Narrowing the energy ef iciency gap: The impact of educational programs, online support tools and energy-related investment literacy.
Online Support Tools and Energy-Related Investment Literacy, http://www.cer.
ethz.ch/content/dam/ethz/special-interest/mtec/cer-eth/cer-eth-dam/documents/working-papers/WP-17-276.pdf [21-09-2017].
Blasch, J. et al., 2018. Empower the consumer! Energy-related inancial literacy and
its socio-economic determinants. CER-ETH–Center of Economic Research at ETH
Zurich, Working Paper, 18, 289, https://www.researchgate.net/publication/

139

140

General environmental and social problems

EKONOMIA I ŚRODOWISKO 2 (73) • 2020

325748064_Empower_the_Consumer_Energy-Related_Financial_Literacy_and_
its_Socioeconomic_Determinants/link/5b288e3ea6fdcca0f09c5bc6/download
[12-11-2019].
Blasch, J. et al., 2019. Boundedly rational consumers, energy and investment literacy,
and the display of information on household appliances. Resource and Energy
Economics, 56, 39-58, https://doi.org/10.1016/j.reseneeco.2017.06.001.
Brounen, D. et al., 2013. Energy literacy, awareness, and conservation behavior of
residential households. Energy Economics, 38, 42-50, https://www.researchgate.net/publication/256967505_Energy_literacy_awareness_and_conservation_behavior_of_residential_households/link/5c258995458515a4c7fcca62/
download [10-10-2018].
Carmi, N. et al., 2015. Transforming environmental knowledge in to behavior: The
mediating role of environmental emotions. J. Environ. Educ., 46(3), 183-201,
https://www.researchgate.net/publication/279298028_Transforming_Environmental_Knowledge_Into_Behavior_The_Mediating_Role_of_Environmental_
Emotions/link/5591c33908aed6ec4bf84b21/download [12-10-2019].
Central Statistical Of ice, 2019a. Budżety gospodarstw domowych w 2018 r.,
Warszawa, ile:///C:/Users/Admin/Downloads/budzety_gospodarstw_domowych_w_2018.pdf [03-01-2020].
Central Statistical Of ice, 2019b. Efektywność wykorzystania energii w latach 20072017, Warszawa, ile:///C:/Users/Admin/Desktop/2020/analfabetymz_rozli/
energy_ef iciency_in_poland_in_years_2007_2017.pdf [03-01-2020].
Central Statistical Of ice, 2019c. Zużycie energii w gospodarstwach domowych w
2018 r., Warszawa, https://stat.gov.pl/obszary-tematyczne/srodowisko-energia/energia/zuzycie-energii-w-gospodarstwach-domowych-w-2018-roku,2,4.
html [03-01-2020].
The Climate Literacy and Energy Awareness Network (CLEAN), https://cleanet.org/
index.html [12-01-2020].
Craig, C.A., Allen, M.W., 2015. The impact of curriculum-based learning on environmental literacy and energy consumption with implications for policy. Utilities
Policy, 35, 41-49, http://www.sciencedirect.com/science/article/pii/S0957178
715300084 [12-11-2019].
Demeo, A.E. et al., 2013. A human ecological approach to energy literacy through
hands-on projects: An essential component of effectively addressing climate
change. Journal of Sustainability Education, 4, 1-16, http://www.susted.com/
wordpress/content/a-human-ecological-approach-to-energyliteracy-through-hands-on-projects-an-essential-component-of-effectively-addressing-climate-change_2013_02/ [03-12-2019].
DeWaters, J., Powers, S., 2013. Establishing Measurement Criteria for an Energy Literacy Questionnaire. Journal of Environmental Education, 44(1), 38, https://doi.
org/10.1080/00958964.2012.711378.
Dwyer, C., 2011. Relationship Between Energy Literacy and Environmental Sustainability. Low Carbon Economy, 123-137, https://www.researchgate.net/publication/265983356_The_Relationship_between_Energy_Literacy_and_Environmental_Sustainability/link/54721f060cf216f8cfae8178/download [04-12-2019].
Echegaray, F., Hansstein, F.V., 2017. Assessing the intention-behavior gap in electronic
waste recycling: the case of Brazil. J. Clean. Prod., 142,180-190, http://marketanalysis.com.br/wp-content/uploads/2018/09/Assessing_the_intention-behavior_gap_in.pdf [10-12-2019].

EKONOMIA I ŚRODOWISKO 2 (73) • 2020

General environmental and social problems

Festinger, L., 1957. Cognitive dissonance theory. 1989 Primary Prevention of HIV/
AIDS: Psychological Approaches. Newbury Park. Sage Publications, California.
Filippini, M. et al., 2020. Energy-related inancial literacy and bounded rationality in
appliance replacement attitudes: Evidence from Nepal. CER-ETH Economics
working paper series 19/315, CER-ETH – Center of Economic Research (CERETH) at ETH Zurich, https://www.ethz.ch/content/dam/ethz/special-interest/
mtec/cer-eth/cer-eth-dam/documents/working-papers/WP-19-315.pdf [0912-2019].
Fortuński, B. 2016. Konsumpcja energii elektrycznej przez gospodarstwa domowe w
Unii Europejskiej, In: Łangowska-Szczęśniak, U., Dudek, A.M. (Eds.), Konsumpcja
we współczesnej gospodarce rynkowej. Wydawnictwo Uniwersytetu Opolskiego,
Opole, 97-111.
Głowacki, A., 2018. Polacy wobec zmian klimatu. Fundacja Centrum Badania Opinii
Społecznej, Warszawa, https://www.cbos.pl/SPISKOM.POL/2018/K_158_18.
PDF [04-01-2020].
Herrmann, M.R. et al., 2018. Watts your usage? A ield study of householders’ literacy
for residential electricity data. Energy Ef iciency, 11(7), 1703-1719, https://doi.
org/10.1007/s12053-017-9555-y.
Ibtissem, M.H., 2010. Application of value beliefs norms theory to the energy conservation behaviour. Journal of Sustainable Development, 3(2), 129, https://www.
researchgate.net/publication/320087119_Application_of_Value-Belief-Norm_
Theory_to_Responsible_Post_Consumption_Behaviors_Recycling_and_Reuse/
link/5e30b9af299bf1cdb9f9458d/download [08-10-2018].
The Intergovernmental Panel on Climate Change (IPCC), 2018. SPECIAL REPORT.
Global Warming of 1.5 ºC, https://www.ipcc.ch/sr15/ [29-01-2019].
International Energy Agency (IAE), 2019. Global Energy & CO2 Status Report 2019,
https://www.iea.org/geco/ [29-01-2019].
IPSOS, 2015. Konsumenci energii elektrycznej w Polsce. Raport z badania OMNIBUS
Przygotowany dla Fundacji Client Earth Poland, https://www.documents.clientearth.org/wp-content/uploads/library/2016-12-07-konsumenci-energii-elektrycznej-w-polsce-raport-ipsos-ext-pl.pdf [29-01-2019].
Jaffe, A.B., Stavins, R.N., 1994. The energy-ef iciency gap: What does it mean? Energy
Policy, 22(10), 804-810, https://doi.org/10.1016/0301-4215(94)90138-4.
Kott, M., 2015. Zużycie energii elektrycznej w gospodarstwach domowych dla
wybranych krajów UE. Zeszyty Naukowe Wydziału Elektrotechniki i Automatyki
Politechniki Gdańskiej, (42), 163-166, http://webcache.googleusercontent.com/
search?q=cache:IEFCuSszXdwJ:yadda.icm.edu.pl/yadda/element/bwmeta1.element.baztech-21dc375e-a496-424c-938a-5fd2873d715e/c/36__ZN_WEiA_
PG_42.pdf+&cd=1&hl=pl&ct=clnk&gl=pl&client= irefox-b-d [29-01-2019].
Kowalska-Pyzalska, A., Byrka, K., 2019. Determinants of the willingness to energy
monitoring by residential consumers: A case study in the city of Wroclaw in
Poland. Energies, 12(5), 907, https://www.mdpi.com/1996-1073/12/5/907/
[25-01-2020].
Ledley, T.S., 2014. Moving toward Collective Impact in Climate Change Literacy: The
Climate Literacy and Energy Awareness Network (CLEAN). Journal of Geoscience
Education, 62(3), 307-18, http://search-1ebscohost-1com-10000b56u435b.
han.buw.uw.edu.pl/login.aspx?direct=true&db=eric&AN=EJ1143138&lang=
pl&site=eds-live&scope=site [10-12-2019].

141

142

General environmental and social problems

EKONOMIA I ŚRODOWISKO 2 (73) • 2020

Lee, L.S. et al., 2019. A study of energy literacy among nursing students to examine
implications on energy conservation efforts in Taiwan. Energy Policy, 135,
111005, DOI: 10.1016/j.enpol.2019.111005.
Lindén, A.L. et al., 2006. Ef icient and inef icient aspects of residential energy behaviour: What are the policy instruments for change? Energy Policy, 34(14), 19181927, https://doi.org/10.1016/j.enpol.2005.01.015.
Maj, R., 2015. Efektywność energetyczna w gospodarstwie domowym jest niedoceniana czy przeceniana? Analiza na przykładzie zużycia energii elektrycznej. Pracodawcy Rzeczypospolitej Polskiej, Warszawa, http://www.cbia.pracodawcyrp.pl/
iles/Analiza_Radosaw_Maj.pdf [03-02-2020].
Ministry of Energy, 2019. Polish energy policy until 2040. Warsaw, ile:///C:/Users/
Admin/Desktop/2020/analfabetymz_rozli/PEP2040_projekt_v21_08-112019z.pdf [03-02-2020].
Mogles, N. et al., 2018. A Computational Model for Designing Energy Behaviour
Change Interventions. User Modeling & User-Adapted Interaction, 28(1), 1-34,
https://doi.org/10.1007/s11257-017-9199-9.
National Oceanic and Atmospheric Administration (NOAA). Climate. U.S. Department
of Energy – Energy Literacy and Energy Education Initiatives, https://www.climate.gov/teaching/climate-youth-engagement/case-studies/us-department-energy-%E2%80%93-energy-literacy-and-energy [29-01-2020].
Piskiewicz, L., Radziukiewicz, M., 2018. Zasoby dóbr trwałych w gospodarstwach
domowych. Wiadomości Statystyczne, 10, 37-55, http://cejsh.icm.edu.pl/cejsh/
element/bwmeta1.element.desklight-79f9c25a-a8c0-4a8c-8c31-6933631980bf
[28-01-2019].
Pothitou, M. et al., 2016. Environmental knowledge, pro-environmental behavior and
energy savings in households: An empirical study. Appl. Energy, 184, 1217-1229,
https://doi.org/10.1016/j.apenergy.2016.06.017.
Pothitou, M. et al., 2017. Linking energy behaviour, attitude and habits with environmental predisposition and knowledge. Int. J. Sustain. Energy, 36(4), 398-414,
https://www.researchgate.net/publication/275035102_Linking_energy_behaviour_attitude_and_habits_with_environmental_predisposition_and_knowledge/
link/55303afa0cf27acb0de85603/download [28-01-2020].
RWE Polska, 2013. Świadomość energetyczna Polaków (Raport), Warszawa, https://
www.innogy.pl/pl/~/media/Innogy-Group/Innogy/Polska/Dokumenty/Swiadoma-energia/Raport_Swiadomosc_Energetyczna_Polakow.pdf [28-01-2020].
Ščasný, M. et al., 2017. Public acceptability of climate change mitigation policies:
a discrete choice experiment. Climate Policy, 17(sup1), S111-S130, https://doi.
org/10.1080/14693062.2016.1248888.
Sidorczuk-Pietraszko, E., Zawistowska A., 2011. Stan gospodarowania energią w gminach w świetle wyników badań. Wyższa Szkoła Ekonomiczna w Białymstoku,
Białystok, http://www.energia.wse.edu.pl/data/uploads/sidorczuk_zawistowska.pdf [14-06-2020].
Simon, H.A., 1955. A behavioral model of rational choice. The Quarterly Journal of
Economics, 69(1), 99-118, https://doi.org/10.2307/1884852.
Smyczek, S., 2014. Edukacja rynkowa konsumentów na rynku energii elektrycznej,
In: Czarnecka, M. (Ed.), Konsument na rynku energii elektrycznej. Wydawnictwo
CH. Beck, Warszawa, 4-5.

EKONOMIA I ŚRODOWISKO 2 (73) • 2020

General environmental and social problems

U.S. Department of Energy, 2017. Energy Literacy Essential Principles and Fundamental Concepts for Energy Education, https://www.energy.gov/sites/prod/
iles/2017/07/f35/Energy_Literacy.pdf.[27-01-2020].
Urbaniec, M., 2017. Prognozowanie zużycie energii elektrycznej w gospodarstwach
domowych. Przegląd Elektrotechniczny, 93.
van den Broek, K.L., 2019. Household energy literacy: A critical review and a conceptual typology. Energy Research & Social Science, 57, 101256, https://doi.
org/10.1016/j.erss.2019.101256.

143

