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and economic transition: the case of Poland

Introduction

The primary energy consumption of a given country depends mainly on the size and
structure of the national economy. The intensity of energy use can be measured by, among
other indicators, the energy intensity of the gross domestic product (GDP), expressed in
a unit of energy (e.g. GJ) per unit of the domestic product output (e.g. national currency or
EUR) in a given period. The inverse of this indicator is the productivity of energy use, mean-
ing the increase in GDP value from each unit of primary energy consumed in the economy.
Figure 1 shows the development of the Polish economy in the period 1995-2021, measured
by the value of GDP, expressed in real prices of 2021. Since 1995, the economy has been
developing at a relatively constant pace, and the value of GDP increased by almost 290% in
real terms throughout the analyzed period. At the same time, the structure of the economy
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was changing, the share of more energy-intensive industries was decreasing, and the share
of service in generating national income — characterized by lower absolute primary energy
consumption — was increasing.

Therefore, despite significant economic growth, the total primary energy consumption in
Poland in 19952021 remained at a relatively constant level of 3800—4600 PJ/year (Table 1,
Figure 2). Figure 2 also shows that in the analyzed period, along with the relative increase
in GDP, the productivity of primary energy consumption increased from 1995. At the same
time, the energy intensity of the economy decreased. The combination of these two factors
contributed to maintaining the primary energy consumption at a constant level, despite con-
tinuous economic development.

It is also worth noting that due to the impact of the COVID-19 pandemic, there was
a decline in total primary energy consumption in 2020 and a reduction in GDP expressed in
real terms. Although there was an increase in GDP value expressed in current prices year on
year, the economy’s revenues expressed in real terms decreased in 2020 by approximately
2.1% compared to 2019, as shown in Figure 1 and Table 1. In 2021, a clear rebound can be
seen in both primary energy consumption and GDP value (real prices 2021).
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Fig. 1. Gross domestic product (billion EUR, real prices 2021) and the structure of the Polish economy (%)
in the years 1995-2021
Source: own work based on Statistical Yearbook of the Republic of Poland 19962022

Rys. 1. Produkt krajowy brutto (mld EUR, ceny state 2021) oraz struktura gospodarki Polski (%)
w latach 1995-2021
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Fig. 2. Relative change of the energy intensity, energy productivity, and total primary energy consumption in
Poland in years 1995-2021
Source: own work based on Energy Statistics in years 1995-2022 and Statistical Yearbook of the Republic of
Poland, 19962022

Rys. 2. Wzglgdna zmiana energochtonnosci gospodarki, produktywnosci energetycznej oraz catkowitego
zuzycia energii pierwotnej w Polsce w latach 1995-2021

Aim of the study and contribution

A descriptive analysis of changes in primary energy consumption in Poland in 1995—
—2021, including changes in selected energy and economic indicators (i.e. energy intensity,
energy productivity, gross domestic product), does not allow one for the identification of all
key factors influencing the change of the examined value over time. It is also not possible to
quantify this impact over the analyzed period. In this context, the main aim of the research
presented in this paper is to propose a decomposition model of primary energy consumption
in Poland and apply it in order to perform the analysis covering the period of economic trans-
formation and then the period of energy transition to quantitatively estimate the impact of
the identified factors on the change in primary energy consumption in the studied time span.

To the best of the author’s knowledge, based on the literature review presented in Section
2, there is a research gap in terms of quantitatively estimating the impact of identified factors
on long-term changes in primary energy consumption in Poland.

A better understanding of the quantitative impact of individual factors on primary
energy consumption in countries in transition, such as Poland, may translate into adapt-
ing climate and energy policies implemented at the EU level to the specific conditions of
individual member states (an example of the use of decomposition analysis for European
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policy and strategies evaluation can be found in Reuter et al. (2019)). As a consequence,
the implemented instruments to enforce these policies can be more effective, which may
have an impact on achieving the planned environmental goals (Malec 2023)). The results
of the presented research may also be helpful in designing national energy strategies and
policies and developing domestic forecasts of primary energy consumption, which is par-
ticularly important in the era of the ongoing energy transition aimed at decarbonizing the
Polish economy.

The paper is structured as follows. Section 2 presents the methodological approach ap-
plied in the study, including the mathematical formulation of selected methods, and de-
scribes the main assumptions and data series used. Section 3 discusses the result with regard
to the developed decomposition model of primary energy consumption in Poland. Finally,
conclusions are provided in Section 4.

1. Materials and methods

The analysis of the energy intensity of the Polish economy presented in the previous
section does not allow for the formulation of detailed conclusions regarding the impact of
various factors on the total change in primary energy consumption. Therefore, the decom-
position analysis was proposed, which enables the identification and quantitative assessment
of factors contributing to the total or relative change of the decomposed value in a selected
period. The decomposition analysis may refer to, inter alia, energy consumption, energy
intensity or carbon dioxide emissions (Ang 1994; Sun 1998; Grunewald et al. 2014). It can be
also applied to decompose other energy and emission measures, economic sectors or indus-
try branches (Wang and Yang 2020; Weiss de Abreu at al. 2021; Wang and Liu 2021; S¢asny
et al. 2021; Raza and Lin 2023).

Decomposition methods began to be used after the first oil crisis (1973), especially to
study energy consumption and energy intensity in the economy, with a particular emphasis
on the industrial sector. The results obtained and knowledge about the mechanisms behind
the observed changes contributed to the design of new energy policies in individual coun-
tries (Ang 2004). Decomposition analysis methods are widely used and described in global
literature. Ang (1995) and Ang and Zhang (2000) provided an extensive review of research
on the methodological and empirical aspects of decomposition analysis.

Decomposition methods have also been used to identify the main indicators influenc-
ing the final energy consumption in a given country. The paper by Azami and Hajilooei
(2020) used structural decomposition analysis (SDA) to analyze energy consumption in
Iran in 2001-2011. An analysis of the impact of energy efficiency, also using SDA, on
final energy consumption in Spain can be found in Roman-Collado and Colinet (2018).
Studies related to the use of decomposition methods were also conducted in Poland.
Iskrzycki et al. (2011) performed an analysis of sulfur dioxide emissions in Polish power
stations in 1995-2008. Gota$ (2022) applied the logarithmic mean Divisia index (LMDI)



72 Kaszynski 2023 / Gospodarka Surowcami Mineralnymi — Mineral Resources Management 39(4), 67-84

method to investigate the changes in carbon dioxide emissions related to energy con-
sumption in the Polish agricultural sector in 2019 and 2020. Stachura (2017) and Sta-
chura (2018) presented the results of a structural decomposition analysis of the ODEX
energy efficiency index and final energy consumption in selected sectors of the Polish
economy in 2000-2015. In addition to the described research, Poland has been used
as a case study in a number of papers regarding, inter alia, the transformation towards
a low-carbon energy system (Zych et al. 2023), the impact of environmental regulations
on the demand for hard coal in the energy sector (Kaszynski and Kaminski 2020) and
studies related to the competitiveness of using hard coal in the power industry and its
regional distribution in the context of the impact of domestic and international prices of
this energy carrier and prices of CO, emission allowances (Kaminski 2019; Kaszynski
et al. 2019, 2020). Research has also been conducted on the impact of the implementa-
tion of the capacity market as a support mechanism for power industry companies and
its impact on the long-term demand for hard coal (Komorowska 2023) and on the costs
associated with the functioning of this mechanism in the context of the effects achieved
on the ongoing energy transition of Poland (Komorowska et al. 2020, 2023). It should be
emphasized, however, that none of these works included an analysis of primary energy
consumption over a long-term horizon, covering the economic and energy transition
period.

The period of economic transition enables detailed research and quantitative assessment
of the effects of individual factors influencing primary energy consumption. These factors
include:

¢ cconomic growth (measured by, for example, GDP);

¢ changes in the structure of the economy (share of individual sectors in GDP — the

activity of each sector can be measured by the gross value added — GVA);

¢ changes in the energy intensity of the economy (divided into individual sectors);

¢ changes in the efficiency of energy transformation processes.

The decomposition analysis includes examining changes in primary energy consump-
tion in Poland from 1995 to 2021. The first step was the selection of variables affecting
primary energy consumption. A decomposition identity (where the left side of the equa-
tion is equal to the right side) was then formulated to identify the key factors contributing
to the change of the decomposed quantity over time. These factors were selected based
on the literature review regarding decomposition analysis of the energy consumption and
energy intensity in the industrial sectors or at the national level (Ang 1995, 2005; Ang and
Zhang 2000). In the next step, homogeneous time-series data were prepared regarding the
identified factors influencing primary energy consumption in the examined period. Based
on the formulated decomposition identity and the developed input data, decomposition
calculations were performed using selected methods, considering both multiplicative and
additive approaches.

The developed primary energy consumption decomposition model is described by the
following identity (1):



Kaszynski 2023 / Gospodarka Surowcami Mineralnymi — Mineral Resources Management 39(4), 67-84 73

TPEC, D FEC:, ) GVA;,
TFEC, ) GV4, GDF,

TPEC, = GDP,

% TPEC, — total primary energy consumption in year ¢ (TJ),
TFEC, = ZF EG, total final energy consumption in year ¢ (TJ),
FEC;, l — final energy consumption in sector i in year ¢ (TJ),
GVA;, — gross value added of sector i in year ¢ (million EUR 2021),
GDP, — gross domestic product in year ¢ (million EUR 2021).

For the purposes of the conducted research and due to the availability of homogeneous
and consistent statistical data, the Polish economy was divided into five main sectors, name-

ly:

L 4
4
L 4
*

industry,

construction,

agriculture (including forestry and fishing),
services (including transportation).

Gross value added was used as a measure of the activity of these sectors. All measures
of this activity are expressed in real prices, i.e. EUR’2021.

The decomposition identity presented in equation (1) can be expressed as the product of
the following coefficients (2):

TPECt = Ceff; 'Zcint,-,[ 'chtr,-,, : Cdem, @)
i i
TPEC,
% of, = TFE ! — the reverse efficiency of the primary to final energy conver-
G sion/transformation process in year ¢ (-),
2 FEC, o . . .
ZCW” = Z:G—VA — the energy intensity of a given economic sector i in year ¢
i it (TJ/million EUR 2021),
ZiG Va;, . . . .
ZCW,- = ~app the share of a given economic sector i in the gross domestic
i ! product in year £, which represents the structure of an econo-
my (7)5
Cdem, = GDF, — the demand coefficient measured by the value of the gross

domestic product of an economy in year ¢ (-).

To conduct a quantitative analysis to estimate the effects resulting from the proposed co-

efficients influencing the change in total primary energy consumption in Poland in the ana-

lyzed period, mathematical formulas appropriate for a given decomposition method should

be used. There are many methods that can be applied, which in general can be divided into
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methods related to the Laspeyres index and the Divisia index. An extensive comparison and
discussion of these methods can be found in Liu and Ang (2003), Ang et al. (2003), Ang
(2004), Ang and Liu (2007). In this research, the generalized Fisher index (as in the works
of Metcalf (2008) and Huntington (2010)) for the multiplicative approach and the logarith-
mic mean Divisia index (LMDI) method for the additive approach were used. Both selected
methods provide a perfect decomposition, i.e. without a residual term.

¢ the multiplicative approach:

TPEC,
total = WC; = Eeff “Eint  Estr - Eom 3)

¢ the additive approach:

ATPEC,

otal =

TPEC, - TPEC, = ATPEC ;5 + ATPEC,

int

+ATPEC

str

+ATPEC,,,, 4)

In the multiplicative approach, in accordance with equation (3), the total change of the
analyzed quantity is expressed in relative terms as the ratio of primary energy consump-
tion in year t and in year O (it should be noted that index 0 denotes the first year (1995) of
the analyzed period while index t denotes the subsequent years up to the last year of that
period (2021)). This change is then calculated as the product of the effects coming from the
identified factors, specifically energy conversion efficiency, energy intensity, structural and
demand (E 4 - B,y - Egyy - Egep)- However, in the case of the additive approach (4), the total
change in the examined quantity is expressed in absolute terms as the difference between
primary energy consumption in year t and in year 0. This change is then calculated as the
sum of the effects coming from the factors identified and described earlier (ATPEC,z +
+ ATPEC,;,,+ ATPEC,,,.+ ATPEC,,).

The generalized Fisher index is the geometric mean of the Paasche and Laspeyres index-
es, and the mathematical formulas of this index for a two-factor model can be found in Boyd
and Roop (2004). Since the developed decomposition model consists of four coefficients, it
was not possible to directly apply the mathematical formulas presented in the cited paper.
However, in the work of Ang et al. (2004), mathematical formulas for the n-factor model
were presented. Denoting — for the sake of mathematical clarity — the factors identified in
equation (2) as I1, 12, 13 and 14, respectively, the effects derived from these factors (£, off Ei
- Eg,. - Eg,,,) can be calculated using the following mathematical formulas:

1

1 1
B ( 19910 J“ { B R B9 ]“ .

T ) oy R O,

®)

1 1
IS HBr KRR (HB )
P Rln 0L L



75

©)

Kaszynski 2023 / Gospodarka Surowcami Mineralnymi — Mineral Resources Management 39(4), 67-84
1
12
11019 J

RERL
nRn

R0
1 1
" (R )

HLIL

RER

1

)

Eint = ~5070,0 |
JAETED

1L
L

VLY
VILY D

nonR

1
ﬁg@ﬁjn

0 0,0

LI, e

L

PROLI

L
R0
1 1
?(Hn )
N

1
Y (RBLL
ORI

str

L
PR
HEnr R
nERn R
1
0801, 101911, ]“
07270,0 ;0;0;¢;0
PERE R0 @®
1 1
® ()
Hnn

LI
N

=

VdLIEIH
Eden =| ~670,0,0
101
LI
)

nRrL
nnn
t 70 t
NI LI
0770
L1,

LI LT,

VILYETH
The mathematical formulas presented in equations (5)—(8) apply to the multiplicative
approach and the generalized Fisher index method. In the case of the additive approach and

the LMDI method, the appropriate formulas take the following form (Ang 2004, 2015):
©

TPEC, - TPEC, I
ATPEC,; = ! O .n| L
¥ InTPEC, ~InTPEC, | 17
TPEC, - TPEC, 1
ATPEC,,, = ! 0 2 (10)
" InTPEC, -InTPEC, | I?
t
ATPEC,, =—PECZTPECy (1 15 an
" InTPEC, -InTPEC, | 0
(12)

TPEC, —TPEC, I
InTPEC, -InTPEC, | 19

ATPECy,,, =

A homogeneous and consistent statistical data series necessary to perform the decompo-

sition analysis of primary energy consumption in Poland (1995-2021) is presented in Table 2
(the table shows data only for selected years). This data includes the following parameters:
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¢ gross domestic product of Poland (EUR billion — real prices of 2021);

*

total primary energy consumption in Poland (TJ);

¢ total final energy consumption in Poland, including the breakdown of selected eco-
nomic sectors (TJ);

¢ gross added value of Poland, including the selected economic sectors breakdown

(EUR billion — real prices of 2021).

Table 2.  Statistical data for selected years from the period 1995-2021 used in the decomposition analysis of
primary energy consumption in Poland

Tabela 2. Dane statystyczne dla wybranych lat z okresu 1995-2021 wykorzystane w analizie dekompozycyjnej
zuzycia energii pierwotnej w Polsce

Parameter Unit 1995 | 2000 | 2005 | 2010 | 2015 | 2020 | 2021
Gross domestic billion
EUR 2093 | 2661 | 3108 | 397.8 | 460.8 | 5385 | 5702
product 2021)
Total primary energy TI | 40225 | 3,552.3 | 3,682.5 | 4,042.9 | 3,770.4 | 4,055.3 | 4,352.2
consumption
Total final energy
consumption, 2,550.7 | 2,242.5 | 2,406.7 | 2,732.2 | 2,548.1 | 2,941.3 | 3,105.7
of which:
Agriculture, forestry 2005 | 1945 | 1860 | 1562 | 1394 | 162.0 | 156.5
and fishing TI
Industry 8785 | 7080 | 6035 | 5551 | 5836 | 6605 | 6733
Construction 15.5 8.1 8.5 10.1 6.5 6.1 7.6
Services and 14562 | 13319 | 1,608.7 | 2,010.8 | 1,818.6 | 2,112.7 | 2,268.1
transportation
Gross value added, of 1847 | 2361 | 2731 | 3500 | 4088 | 4743 | 4977
which:
Agriculture, forestry
and fishing billion 11.7 8.3 9.1 11.4 10.9 13.4 13.5
EUR
Industry 201) 547 572 68.3 854 | 1061 | 1157 | 1333
Construction 15.4 19.4 207 29.4 327 337 337

Services and

. 102.9 151.2 175.0 223.8 259.0 311.6 317.1
transportation

Source: own work based on Eurostat database.

2. Results and discussion

Calculations were performed on the basis of the developed decomposition model and
the prepared data set. The results for the multiplicative approach (generalized Fisher index
method) are presented in Section 3.1 and for the additive approach (LMDI method), in Sec-
tion 3.2.
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2.1. Decomposition analysis results for the multiplicative approach

The results of the decomposition analysis of primary energy consumption in Poland in
1995-2021 for the multiplicative approach are presented in Figure 3. It should be emphasized
that in Poland, between 1995 and 2021, primary energy consumption increased by 8.2%,
but during the analyzed years, this consumption was subject to certain changes; periods of
both reduction and growth can be identified. The decomposition analysis indicates that the
key impact on primary energy consumption had two factors — an increase in demand, ex-
pressed in terms of changes in GDP, and a reduction of the energy intensity, expressed as an
aggregate ratio of changes in final energy consumption in a given sector and measures of the
economic activity of this sector. The relative change of the effect coming from the demand
factor in 2021, compared to the value from 1995, was over 276%. As for the energy intensity
effect, which impacts on primary energy consumption in the opposite direction (reduction),
this reached 45% in 2021 compared to the value in 1995.
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Fig. 3. Results of decomposition analysis of primary energy consumption in Poland in 1995-2021
(multiplicative approach)
Source: own work

Rys. 3. Wyniki analizy dekompozycyjnej zuzycia energii pierwotnej w Polsce w latach 1995-2021
(podejscie multiplikatywne)

The decomposition analysis results show that the impact of the structural factor was
much smaller than the impact of the other identified factors (especially the effects coming
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from the demand factor and energy intensity) — ranging from 96% to 100.5% of the value
from 1995 (Figure 4). This may contradict intuitive expectations that changes in primary
energy consumption may have resulted from structural changes in the economy. However,
the aggregate impact of the structural factor is practically at the same level throughout the
analyzed period (on average, about 98% compared to the 1995 value). A similar tendency
was observed in the case of the inverse efficiency of primary to final energy conversion.
Until 2013, its impact was relatively insignificant (changes in the range of 93.8—100.7%), but
after that period, it became noticeable — in 2021, its value amounted to approximately 88%
of the level from 1995 (as shown in Figure 4).
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Rys. 4. Wyniki analizy dekompozycyjnej zuzycia energii pierwotnej w Polsce w latach 1995-2021
(podejscie multiplikatywne) — efekty: strukturalny oraz efektywno$ci wykorzystania energii

2.2. Decomposition analysis results for the additive approach

The results of the decomposition analysis of primary energy consumption in Poland in
1995-2021 for the additive approach are presented in Figure 5. The total change in primary
energy consumption in Poland during this period amounted to 329.7 PJ. The greatest impact
on this change had two effects (acting in the opposite direction) coming from the demand
factor (+4193.5 PJ) and the energy intensity factor (—3325.5 PJ). The reverse conversion
efficiency and structural factors also contribute to reducing primary energy consumption
in Poland — the effects of these factors are relatively small and amount to —494.2 PJ and
—44.1 PJ, respectively.
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Fig. 5. Results of decomposition analysis of primary energy consumption in Poland in 1995-2021
(additive approach)
Source: Own work

Rys. 5. Wyniki analizy dekompozycyjnej zuzycia energii pierwotnej w Polsce w latach 1995-2021
(podejscie addytywne)

Conclusions

The study presented in this paper discusses the quantitative impact of the identified fac-
tors (efficiency, energy intensity, structural and demand) on changes in the total primary
energy consumption in Poland in the long-term horizon, covering the period 1995-2021. To
perform the described research, decomposition analysis was employed, including a multi-
plicative and additive approach. A decomposition model was developed based on the pro-
posed identity. Mathematical formulas of two methods were used to perform the calcula-
tions: a generalized Fisher index for the multiplicative approach and the logarithmic mean
Divisia index (LMDI) for the additive approach. It should be highlighted that both selected
methods give a perfect decomposition, which means that there is no residual term in calcu-
lation outcomes.

The obtained results, regardless of the approach adopted and the calculation method
applied, clearly indicate that in Poland (in 1995-2021), the effects of demand and energy in-
tensity factors had the most significant impact on the primary energy consumption change.
As pointed out in the introduction, the overall change in the consumption over the consid-
ered period was insignificant (approximately 330 PJ in absolute terms and 8.2% in relative
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terms). This was mainly due to the influence of the abovementioned factors, which worked
in opposite directions and wiped out the effects of each other. Interestingly, of all the identi-
fied factors, the structural factor had the smallest impact on primary energy consumption in
Poland. This result is consistent with the observations presented in the introduction, where
changes in the structure of the national economy were relatively small despite the decrease
in the share of the industrial sector and the increase of the service sectors. It should also be
kept in mind that at the same time, technological changes were taking place in the industry
which improved energy efficiency. As in the case of the structural factor, the efficiency factor
also had a negligible impact on primary energy consumption, but after 2013, its share be-
came significantly greater. This may be related to the changes observed in the energy sector,
which is one of the largest primary energy consumers in Poland. The least effective and
most exploited power generation units were shut down, and new ones with higher conversion
efficiency were commissioned.

The presented study and the obtained results indicate the need to continue research in
this area in order to better understand the shifts in the national economy related to changes
in the consumption of primary and final energy. Another research area where decomposition
analysis can be used should be a detailed analysis of changes in energy consumption caused
by the COVID-19 pandemic. However, this would require considering a more extended se-
ries of data from the period after the pandemic has completely ended.

This work was carried out as part of the statutory research activity of the Mineral and Energy

Economy Research Institute of the Polish Academy of Sciences.
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A DECOMPOSITION ANALYSIS OF PRIMARY ENERGY CONSUMPTION
AND ECONOMIC TRANSITION: THE CASE OF POLAND
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Abstract

Primary energy consumption depends on the size of the economy and its structure, including both
industrial and service sectors, characterized by different energy demands. Some of the basic energy
and economic indicators that can be used to analyze primary energy consumption include energy
intensity, energy productivity and indicators measuring the activity of the economy (gross domestic
product or gross value added). In the years 19952021, the Polish economy developed at a relatively
constant pace, and the value of gross domestic product increased in real terms by almost 290% over
the entire analyzed period. However, despite this increase, total primary energy consumption rema-
ined at the relatively constant level of around 3,800—4,600 PJ/year. This was caused by, among other
factors, an increase in energy productivity on the one hand and a reduction in energy intensity on the
other.

It should be emphasized that a descriptive analysis of changes in primary energy consumption in
Poland in the analyzed period, including changes in selected energy and economic indicators, does
not allow the identification and quantification of the impact of all key factors on the total change of
the examined value over time.

In this context, the main aim of the research presented in this paper is to propose a decomposition
model of primary energy consumption in Poland and adapt it to conduct analyses covering the period
of economic and energy transition to quantitatively determine the impact of the identified factors on
the total change in primary energy consumption in the 1995-2021 period.
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To perform the described research, decomposition analysis was applied, including a multiplicative
and additive approach. A decomposition model was developed based on the formulated decomposition
identity. Mathematical formulas of two methods were used to perform the calculations: a generalized
Fisher index and the logarithmic mean Divisia index (LMDI). The obtained results indicate that the
effects of demand and energy intensity factors had the most significant impact on the primary energy
consumption change.

ANALIZA DEKOMPOZYCYJNA ZUZYCIA ENERGII PIERWOTNEJ
W POLSCE W OKRESIE TRANSFORMACJI GOSPODARCZEJ

Stowa kluczowe

zuzycie energii, energia pierwotna, transformacja energetyczna, analiza dekompozycyjna

Streszczenie

Zuzycie energii pierwotnej w danym kraju jest zwigzane z wielkoscia gospodarki oraz jej struk-
tura, obejmujacg zardéwno sektory przemystowe, jak i ustugowe, ktore charakteryzuja si¢ inng inten-
sywnoscia uzytkowania energii. Jednymi z podstawowych wskaznikow, ktore moga by¢ wykorzysta-
ne do analizy zuzycia energii pierwotnej, sag m.in. wskaznik energochtonnosci, produktywnosci oraz
produkt krajowy brutto. W latach 1995-2021 gospodarka Polski rozwijata si¢ w stosunkowo statym
tempie, a warto$¢ produktu krajowego brutto wzrosta realnie o prawie 290% w catym okresie. Jednak
pomimo tego wzrostu catkowite zuzycie energii pierwotnej pozostawalo na wzglednie stalym pozio-
mie okoto 3800—4600 PJ/rok.

Nalezy jednak podkresli¢, ze opisowa analiza zmian zuzycia energii pierwotnej w Polsce,
uwzgledniajaca zmiany wybranych wskaznikoéw nie pozwala na identyfikacje i iloSciowe oszacowa-
nie wptywu wszystkich kluczowych czynnikéw na zmiang badanej wielkos$ci w czasie.

W zwigzku z tym gléwnym celem badan jest zaproponowanie modelu dekompozycji zuzycia
energii pierwotnej w Polsce i zastosowanie go do przeprowadzenia analiz obejmujacych okres trans-
formacji gospodarczej i energetycznej, w celu ilosciowego okreslenia wplywu zidentyfikowanych
czynnikOw na zmiang zuzycia energii pierwotnej w latach 1995-2021.

W celu realizacji opisanych badan wykorzystano analiz¢ dekompozycyjna. Opracowano model
dekompozycyjny, bazujacy na sformutowanej tozsamosci dekompozycyjnej. W celu wykonania obli-
czen zastosowano formuty matematyczne dwoch metod: uogélnionej metody indeksu Fishera oraz lo-
garytmicznej $redniej indeksu Divisia. Uzyskane wyniki wskazuja, ze najwigkszy wplyw na zmiang
zuzycia energii pierwotnej w badanym okresie miaty dwa efekty, tj. popytowy oraz energochtonnosci.






