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ABSTRACT

The main purpose of the article is to present changes in the acquisition and use of energy from renewable
sources by households in Poland. The role of this sector in total energy consumption was indicated. Changes
in energy expenditure in households were also assessed. Secondary data from public statistics were used.
The household sector in Poland is characterized by the highest energy consumption in the structure of final
energy consumption in the national economy, and energy expenditure is an important expenditure item in
the household budget.. The amount of costs related to RES investment is a significant barrier to household
expenditure. However, this investment should be seen as a means of reducing the share of energy costs in the

home budget in a long-term perspective.
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INTRODUCTION

Although the energy intensity of the Polish economy
is declining, the demand for energy is still much
higher than in countries of the ‘old EU’. Assuming an
average annual 3% GDP growth by 2030, the demand
of the Polish economy for energy may amount to 65.5
Mtoe.

This, in turn, will lead to significant changes in
the structure of the energy mix, which results from
Poland’s commitments to EU climate policy. Among
priority projects of energy policy in Poland, an im-

portant place is foreseen for the diversification of the
energy generation structure through the development
of renewable and dispersed energy.

Renewable energy sources should constitute
an important element of the electric power system,
and increasing their share in final energy consump-
tion will depend, to a great extent, on the progress in
achieving economic maturity by individual technolo-
gies and the use of national potential (Ministerstwo
Gospodarki, 2014).

Renewable energy sources also emphasize the
importance of creating conditions for the stable and
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sustainable development of the national economy,
meeting the energy needs of enterprises and house-
holds, ensuring energy security while, at the same
time, respecting the natural environment. It should
contribute, among others, to: a reduction in the coun-
try’s demand for fuel and non-renewable energy, an
increase in energy security of the country, an increase
in competitiveness and innovativeness of the econo-
my, the development of a market for energy-efficient
equipment and services, the creation of new jobs in
the green service sector and a reduction in household
expenditure for energy purposes, as well as restric-
tions in the area of energy poverty (European Com-
mission, 2015).

The aim of the article is to emphasize the impor-
tance of renewable energy for the economy in rural
areas and in the household sector in Poland. In addi-
tion, an attempt was made to indicate the importance
of using renewable energy sources for the benefit
of the modern economy and its rural areas. This is
important in the context of the creation of house-
hold behaviour by technological factors that set new
trends in the socio-economic development of modern
economies.

THEORETICAL BACKGROUND

Modernity of the economy is associated with the so-
called fourth industrial revolution defined in Poland
as Economy 4.0, which relies on the integration of
digital and physical systems (PKN Orlen, 2017). It
affects all spheres of life, and the technologies leading
in it, apart from the entire area of creation and devel-
opment of virtual reality, it includes innovation in the
energy sector, comprising energy and RES storage.
Households can use this energy for space and water
heating, as well as the use of electrical equipment
and lighting, and those related to agriculture, also for
production purposes. European economies need new
energy sources. Therefore, it is necessary to transform
them into a low-carbon and sustainable economy that
uses resources more effectively (Tregbska, 2018). In
many EU documents, it is emphasized, alongside the
need to increase energy efficiency, the synergistic
development of RES (Skoczkowski and Bielecki,
2016).

The implementation of EU provisions on renew-
able energy in a modern European economy is to con-
tribute not only to counteracting climate change and
reducing dependence on energy imports or enhancing
energy security, but also to develop the market, new
services and innovative energy technologies, to mod-
ernize economies.

The basis for the energy union in Europe is the
strategy for research and innovation (European
Commission, 2010; Malko, Wilczynski and Wojcie-
chowski, 2015). It is to create a new European ap-
proach in the energy field to accelerate the transfor-
mation of energy systems.

Another important priority is the development of
smart grid and smart home technologies. Poland has
large and diversified resources of renewable energy
sources, though they are still used to a small extent.
This potential results from favourable geographic and
climatic conditions as well as the large area of the coun-
try, offering the opportunity to obtain scattered energy
resources, while existing forms of land development
are mostly favourable to agricultural use of RES.

The analyses, carried out at a national level, show
that the volume of renewable energy resources is not a
barrier for the transition to an energy supply from re-
newable energy determined until 2020 (Wisniewski,
ed., 2011). The Polish village has enormous potential
for the development of renewable energy, the use of
which would be an important developmental impulse
(FREE, 2013).

The efficiency of energy and agricultural policy in
rural areas in the development of renewable energy,
however, requires regulatory restrictions, political,
technological and investment risks for investors, in-
cluding rural residents (Ksi¢zopolski and Proninska,
2017).

Sustainable rural development, agriculture and
fisheries by 2030 take into account, in addition to
structural changes, increasing innovation companies
operating in agribusiness, improving the quality of
human capital, the development of potential environ-
mental issues to strengthen the development of dig-
ital, increasing the availability of transport, and un-
der energy: balancing the energy system, through the
diversification of sources of energy production and
distribution at a local level and the development of
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renewable energy sources in rural areas (Ministerst-
wo Rolnictwa i Rozwoju Wsi, 2017).

That is why activities in dispersed energy are very
important, giving rise to revolutionary changes in the
behaviour of farms and households in relation to en-
ergy consumption (Popczyk, 2014), but also behav-
iour resulting from the fact that they will be the main
beneficiary of energy balancing areas, i.e. energy
clusters (Tokarcik et al., 2017).

MATERIALS AND METHODS

Realizing the adopted goal was based on subject lit-
erature and existing data using the method of desk
research. The necessary data and information were
gathered on the basis of the documentary method,
which is related to the consolidation, processing and
analysis of data dispersed among various sources.
This documentation research covered actual infor-
mation collected, i.a. for the purposes of economic
policy. Part of the information was recorded in rel-
evant existing documents, studies and publications,
in the character of secondary sources.

The article uses comparable balance sheet data for
the country and the entire economy as well as rel-
evant household sector reports presented by the Cen-
tral Statistical Office and the Energy Department of
the Ministry of the Economy, as well as Eurostat data.
Although, in Poland, on an annual basis, information
about the production, acquisition and consumption of
all energy by businesses is collected regularly, direct
research in the area of households is still sporadic.
Since 2002, only three studies have been carried out
by the Central Statistical Office.

RESULTS AND DISCUSSION

In the Polish economy, the consumption structure of
energy used is determined by possessed natural re-
sources. The main sources of primary energy are hard
coal and lignite. In the case of final consumption,
coal fuels are the second most important type of used
carriers (their share decreased from 21% in 2005 to
18% in 2015).

The most important energy carrier in 2015 were
petroleum-derived fuels, the share of which amount-

ed to 32% and did not change compared to 2005.
Among other carriers, there was a decrease in gas
consumption (from 15 to 14%) and heat (from 12
to 9%). An increase in the case of electricity was re-
corded — from 16 to 18% and other energy carriers
(mainly energy from renewable sources) — from 7 to
10% (GUS, 2017d).

In Poland, the share of energy from renewable
sources in final gross energy consumption is 12% and
is lower in comparison with the EU (17%). However,
it should be emphasized that this indicator has sig-
nificantly increased since 2006 (by 5 p.p.). By 2020,
it is expected to increase to 15% in Poland and up to
20% in the EU. From the sectors of the Polish econ-
omy, the largest share of energy from RES occurs in
power engineering, heating and cooling as well as
transport.

In these sectors, this share has been growing stead-
ily since 2006, although, only at present, it is higher
than the EU average (GUS, 2017a). In Poland, the
structure of obtaining primary energy from renewable
sources differs significantly from the European Union
economy, which determines the parameters of moder-
nity. Solid fuels (solid biofuels) (44.3%), hydro power
(14.4%), wind energy (12.7%) and biogas (biogas) are
the most important in the EU (7.7%), while liquid bi-
oflues and solar energy (account for over 6% each),
municipal waste (for 4.6%) and geothermal energy
(for 3%). In Poland, the largest share in this structure,
as in the EU, constitute solid biofuels, and account for
as much as 72% in Poland. Liquid biofuels and wind
energy are also used, and these sources account for
about 11% of the total structure, biogas (2.6%) and
water energy (1.8%).The remaining sources of re-
newable energy: solar energy, heat pumps, municipal
waste and geothermal energy in the overall structure
are marginal, because their shares constitute less than
1% (GUS, 2017a; Goérecka-Zbronska and Zbronski,
2017). Households in Poland have a significant share
in national energy consumption. The household sec-
tor is the main recipient of final energy in Poland, as
this share amounts to 31%. Subsequently, these sectors
are: transport (27%), industry — including construction
(23%), services (13%) and agriculture (6%). However,
in 2005-2015, the share of industry, households and
agriculture in final energy consumption decreased.
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Nevertheless, households remained the largest
consumer of energy, despite a decline in their share
from 35 to 31% (industry share decreased from 26 to
24%, and agriculture from 8 to 5%) (GUS, 2017d).
Poland also belongs to those EU countries in which
the share of households in the use of domestic energy
was relatively high. In Europe has an average of 16%,
while only 5 countries, except Poland, have 20% or
more of domestic consumption. On average, house-
holds consumed approximately 21 GJ of energy per
1 inhabitant.

In the structure of energy consumption in house-
holds in Poland the most important are solid fuels,
mainly hard coal (at the same time it is an exceptional
case in the EU) and wood. Wood was used by about
42% of households and it was the only significant
renewable energy carrier massively used by farms.
Other types of biomass were also used, but the popu-
larity of their use was much lower than that of wood.
Biomass is mainly used by individual households,
especially in the countryside — for the production of
heat and preparation of hot usable water. Over the
period 2005-2015, an upward trend in the level of
solid biomass consumption in households in Poland
was observed (Mirowski and Orzechowska, 2015).
However, only a small part of households install ap-
pliances for the production of their own energy. In
households, it is possible, in particular, to obtain elec-
tricity, either as a direct or indirect conversion of so-
lar radiation energy in solar collectors or photovoltaic
cells (Mirowski and Sornek, 2015).

A small number of households, only 2.6%, per-
forms a building / flat energy audit in general, and
only 4% install equipment for the production of their
own energy. However, they are mainly, however solar
collectors and heat pumps. While solar collectors are
used by one in 56 households, heat pumps are only
used by one in 1,250 (GUS, 2017e).

The diversification of renewable energy use also
differs between urban and rural areas. Research of the
Central Statistical Office shows that urban households
did not use solid fuels, heating oil or any form of en-
ergy from renewable sources. Increasing the share of
renewable energy is only possible in an indirect way,
by supplying electricity and heat produced partly or
completely from renewable sources.

In turn, among rural households related to agri-
cultural activity, the majority, 89.5%, used fuel wood,
and 6.7% also other fuels from biomass. In such
farms, agricultural activity has an impact on the con-
sumption of energy carriers, because it serves both
home and production needs, and the distribution of
consumption is usually impossible. It is predicted
that in the perspective of 2050, in Poland, a signifi-
cant part of households primarily living in rural areas
will have their own sources of energy (microinstalla-
tions) enabling at least partial coverage of their cur-
rent demand for electricity and heat (Ministerstwo
Energii, 2015).

Similarly, the structure of energy consumption in
Polish households per capita, in conversion to indi-
vidual energy carriers, indicates the marginal impor-
tance of renewable energy sources. In the EU they
constitute 2.5% in the overall structure of energy con-
sumption, while in Poland it is only 1.2%.

The share of electricity from renewable sources
in final gross electricity consumption in Poland was
only 12.4%, but it increased since 2013 by over
4 p.p. This may be evidence of an increase in ecologi-
cal awareness of households (GUS, 2016; Trebska,
2018). Expectations of households (approx. 13.5 mil-
lion in Poland) concern the improvement of living
conditions, which requires the provision of certain,
but also low-cost energy carriers.

The situation is changing rapidly. In 2012, house-
holds acquired 456 TJ of solar energy, compared to
1,943 TJ in 2016 (cf: GUS, 2017a). Currently, how-
ever, households are not able to order energy from re-
newable sources. What is more, the energy obtained
from such sources is still more expensive than con-
ventional energy.

In 2002-2015, real electricity prices for house-
holds increased by 32% (GUS, 2017¢). According to
the Energy Regulatory Office, the price of electricity
for a household in 2017 was PLN 0.50/kWh and was
higher than in previous years. On the other hand, the
share of expenditure per 1 person on all energy carri-
ers in total expenditure increased from 10.5 to 11.4%,
and average annual expenses on all energy carriers
amounted to over PLN 4,100 (GUS, 2017b, e). It is
worth noting that expenses on energy carriers, along
with the use of housing and food expenses, constitute
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the largest financial burden on household budgets, as
together they absorb half of all expenditure. With the
forecast increase in prices for electricity in following
years, in Poland, however, interest in reducing ex-
penditure on such energy will increase (Ministerstwo
Gospodarki, 2014). Therefore, from a future perspec-
tive, it can be expected that households will use the
opportunities offered by renewable carriers in a wider
scope.

CONCLUSIONS

The development of renewable energy sources
(RES) is a factor affecting the entire economy
and the household sector. It is difficult to increase
the use of renewable energy in a large sector of
households, where each consumer consumes ap-
proximately 2,150 kWh annually. Despite the fact
that households have a significant share in national
energy consumption in Poland, renewable energy
is still used in this sector to a small extent. In Po-
land, this is a factor slowing down the processes of
modernization of the economy, encompassing rural
areas. Changes in the area of RES reflect very slow
structural transformations in relation to the EU. The
potential for growth in the use of renewable energy
depends not only on technological progress, but also
on the dynamics of energy prices. In households, in
particular, such renewable energy carriers as: water,
wind or geothermal energy are utilized insufficiently.
What is important in achieving a modern economy
using RES, is not only the proper implementation
of EU provisions to Polish law, but the implementa-
tion of effective mechanisms that enforce specific
practices.

It is important to also introduce changes in the
scope of statistical data collection connected with
the necessity of regular and extended, regarding the
subjective and objective scope, public statistics and
the use of administrative data. The shortages of regu-
larly collected data concern households in rural areas
and agriculture-related areas. It also seems important
to mitigate the social consequences of switching to
clean energy while implementing appropriate support
policies. In order for the potential offered by RES to
be fully utilized, it is necessary to implement many

instruments addressed to the household sector. These
tools can be informative, educational, regulatory,
financial and institutional. An appropriate direction
here seems to be the promotion of the idea of pro-
sumption, which will enable the modernization of this
sector. This will become possible when the household
is not only a consumer of energy, but also becomes
its producer. Improvement in the use of renewable
energy in the household sector will also be condu-
cive to the construction of a modern and innovative
economy and have a positive impact on improving
the country’s energy security.
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