Humanities and Social Sciences 2017
HSS, vol. XXIl, 24 (3/2017), pp. 155-168 July-Segrnber

Aleksandra KOMOROWSKA 1
Tomasz MIROWSKI 2

MECHANISMS TO IMPROVE ENERGY EFFICIENCY
IN THE CONTEXT OF THE OBJECTIVES OF
CLIMATE AND ENERGY PACKAGE — POLISH CASE

The climate and energy package includes targebetmet by 2020. The presented paper
presents the course of action adopted by the Earopaion in order to improve the energy
efficiency. Final and primary energy savings intécevhether the applied mechanisms play
their role. The improvement of energy efficiencyRaland from 2000 to 2013 has also been
also analyzed. The article points out the implerugon of existing measures in Poland and
the European Union. Their knowledge is an integeat of finding an area with the greatest
potential for energy savings. The discussed ddtdelp to create new instruments aimed at
improving the energy efficiency and meeting theent and future targets of the climate and
energy package by 2020 and 2030, respectivelydditian, the article presents an overview
of the most important directives and European damnts) which give the legal framework
for the energy policy in terms of improving the emeefficiency. They indicate the directions
of activities and quantitative targets for all MeaniStates. They are the foundation for deci-
sion-making at national level. In addition, the aifrthis work is to indicate the mechanisms
for improving the energy efficiency when it comeséducing final and primary energy con-
sumption. The following sectors: transport, indysand households analyzed were subjected
to a detailed analysis regarding the energy consompThe conclusion resulting from this
study is the answer to the question whether ingrgake energy efficiency by 20% by 2020
is realistic.

Keywords: energy efficiency, energy consumption, climate andrgy package.

1. INTRODUCTION

The energy policy of the European Union is basetherfollowing grounds: ensuring
the security of energy supply and functioning @& &mergy market, supporting the devel-
opment of renewable energy sources, mutual cororectietween energy networks, energy
efficiency, and energy savings. The activities utaden by the European Union are related
to the problems and challenges it is facing. Theeddence on energy imports and demand
for energy on a global scale are increasing, whidbllowed by climate change. There is
still insufficient diversification of energy souseas the European Union lacks integration,
interconnections and transparent energy markebgeuis facing many challenges in the
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energy sector. It should be noted that ensurintaguble development and the energy se-
curity is crucial in implementing the energy polidn important aspect to be taken into
account in the above considerations is the endifgyyemcy. The improvement of energy
efficiency of the energy systems can significamdguce the demand for new energy
sourced This can be considered as one of the possililitiesave energy. Developed coun-
tries are an example that a strong correlation éetwthe energy consumption and the
growth rate of GDP (gross domestic product), aricetdr of economic development,
ceases to exist. The reasons for the describedpteron are primarily technological de-
velopment, the increase in energy prices, environaheegulations, and new technical
standards®.

In 2007, the climate and energy package of the [i@an Union has set three main ob-
jectives for the member states: to reduce greemhgas emissions by 20% compared to
1990 levels, to increase the share of renewableggnie total energy consumption in the
European Union and to improve the energy efficielngy20%. As a result of negotiations
at national level, quantitative targets for indivad Member States, which together will ful-
fill the objectives of the European Union, haverbagreed. In addition, as a result of ne-
gotiations, selected countries were granted th# tmchoose a different base year for the
reduction of greenhouse gas emissions. This igaaéferences between developed and
developing countries. In the case of developinghtiées, the industry sector has a higher
share in the national economy and, as a reswmitting more greenhouse gases into the
atmosphere. Imposing identical requirements on detreloping and developed countries
could inhibit the economic development of the cotlsedeveloping countries. Assumptions
of the climate and energy package are at the smmeethhe main objectives of the Europe
2020 growth strategy for smart, sustainable antusnge growt. To achieve the men-
tioned objectives, the European Union undertakéisrecin many areas. The first area is
a Emission Trading Scheme (ETS). It is the keyrimsent of the European Union for re-
ducing greenhouse gas emissions from industrighliations, transport and large power
plants. ETS applies to 45% of greenhouse gase$eeniitthe European Union. According
to the ,Europe 2020" growth strategy, the aforenwerdd emissions should be reduced by
21% by 2020 compared to 2005. The year 2005 wasted@s a base year. The remaining
55% of greenhouse gases are emitted by the hossuigr, agriculture and waste manage-
ment. In order to reduce these emissions, the matemission reduction targets have been
set. Their range varies depending on the levecohemic development of a country and
its wealth. Most developed countries are committed 20% reduction in greenhouse gas
emissions by 2020, while less developed countiesisarease emissions up to 20%.
Another action taken by the European Union is supmpthe energy production from the
renewable energy sources. Also in this area thectilbgs were adjusted to the capabilities
of the member states to produce energy from renlewsturces and depending on their
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starting position. The lowest share of renewabtr@nin the national balance sheet is 10%
(Malta). The highest is almost 50% (Sweden). Tist, laut not less important area sup-
ported by the European Union is energy efficieddgchanisms aimed at increasing energy
efficiency are set out in the Directive 2012/27/Bfxhe European Parliament and of the
Council of 25 October 2012

This paper focuses on the possibility of achiewing of the objectives of the climate
and energy package, that is the improvement ofggrefficiency by 20% by 2020. A 20%
reduction in final and primary energy consumptiompared to estimations from 2007 is
expected. Final energy consumption in the Europér@an in 2020 can not be higher than
1078 Mtoe, and primary energy consumption musemoeed 1,474 Mtde

2. DIRECTIVE ON ENERGY EFFICIENCY AND MECHANISMS
TO IMPROVE ENERGY EFFICIENCY IN THE EUROPEAN UNION

Directive 2012/27/EU is the basis of the energyciffiicy policy of the European
Union. The basic assumption of the Directive is theognition of the improvement of
energy efficiency as one of the best ways to nteetchallenges Europe is facing today.
The increasing dependence on energy imports, liheteergy resources, and the need to
limit climate change are the main problems of tlheoBean Union. The improvement of
energy efficiency should be seen as an opportdoitgnergy savings, allowing reducing
the energy demand in European countries, whichoailtribute to the reduction of primary
energy consumption and the reduction of importseviBus documents of the European
Parliament and the Council were aimed at the rénfucf the final energy consumption.
The most recent Directive adopts an integratedagmbr to fully use the potential of energy
savings — from energy production to its use byfithed customer. The document has obliged
Member States to set indicative national targetsrims of improving the energy efficiency
by 2020. In addition, the rules that apply to egesgppliers and end users have been
established. Member States are obliged to ensateatminimum of 3% of the total floor
area of buildings owned and occupied by governnsergnovated each year. Government
institutions should also serve as a role modesdmiety. They were obliged to purchase the
most energy-efficient products and services. Intamd new buildings owned and occupied
by the government must meet certain technical dimmdi. European Union Member States
should establish their own strategies and instrasi@rimprove energy efficiency, in order
to provide end-users with energy savings at a lei/&l5% each year. The national action
plans should promote investments in the renovatfoasidential and commercial buildings
aimed at reducing their energy demand. Energyieffay certificates accompanying the
sale and rental of buildings should be mandatomg Directive obliges large companies to
conduct energy audits at least every four yeargrrises that are implementing an energy
or environmental management system shall be exehfii the aforementioned require-
ment. Final customers should have a means to dah&w own individual consumption
and to save energy. The information on the actodlhastorical consumption of final cus-
tomers should be available. The solution may beuieeof intelligent metering systems or
smart meters. Member states are required to asepstential for the application of high-
efficiency cogeneration and efficient district hegtand cooling. In addition, the European

7 Dyrektywa 2012/27/UE Parlamentu Europejskiegodyradnia 25 padziernika 2012 r. w sprawie
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Union has adopted the minimum energy efficiencpadads and labelling for a variety of
products including boilers, household appliandgéting and televisior’s

The inhabitants of the European Union can signitigareduce their bills through more
efficient use of final energy which also reduces tlependence on external suppliers of
energy resources and protects the environmenteicttlf contributing to climate change
mitigation. Energy efficiency must be increasedlbstages of the energy chain, from the
production, through processing, storage, transomgsi the use by the final customer. This
means that we should process primary energy frasilftuels in an efficient and environ-
mentally friendly way, ensure efficient supply ofdl energy to the customers, and utilize
final energy in a rational way. At the same tintemiust be ensured that the benefits of
energy efficiency exceed costs. Therefore, measimed at improving the energy effi-
ciency of the European Union are focused on thestoss where the potential savings are
greatest.

Each member state shall prepare National Energgi&fty Action Plan. It obliges both
the distribution and sales sectors to the ovetgkaiive of energy savings by 2020. The
alternative to this system is the implementatiothier measures aimed at improving the
energy efficiency, allowing achieving the imposadyets in terms of energy savings of the
end-user. The aforementioned measures that casdekin the field of energy efficiency
policy include:

« Energy or CQtaxes that have the effect of reducing end-useggremnsumption,

* Financing schemes and instruments or fiscal ingestihat lead to the application
of energy-efficient technology or techniques andehthe effect of reducing end-use
energy consumption,

« Regulations or voluntary agreements that leadeafiplication of energy-efficient
technology or techniques and have the effect ofucied) end-use energy
consumption,

» Standards and norms that aim at improving the gnefficiency of products and
services, including buildings and vehicles,

« Energy labelling schemes,

e Training and education, including energy advisorggrpammes, that lead to the
application of energy-efficient technology or teicjues and have the effect of
reducing end-use energy consumption.

The Directive obliges Member States to presentiegmeasures taken and reporting of

the obtained results in improving energy efficiency

3. PRIMARY AND FINAL ENERGY CONSUMPTION
IN THE EUROPEAN UNION

The effectiveness of energy efficiency improvemmptisures in the Member States of
the European Union can be seen by comparing treuoggtion of primary and final energy
over several years. In this article, this compariseas conducted from 2000 to 2014.
Changes in the total primary energy consumptiog.(E) and the total final energy con-
sumption have been analyzed (Fig. 2). Particutantibn was paid to the analysis of final

8 Dyrektywa 2012/27/UE Parlamentu Europejskiegodyradnia 25 padziernika 2012 r. w sprawie
efektywndci energetyczne;j.
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energy consumption, broken down into the three raastgy consuming sectors: house-
holds (Fig. 3), industry (Fig. 4), and transpoiig(F).
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Fig. 1. Primary energy consumption in the years020014 in the European Union

Source: own work based on Eurostat: Primary enesggumption, http://ec.europa.eu/eurostat/tgm/ta-
ble.do?tab=table&init=1&plugin=1&language=en&pcotetcc120, dogp: 17.04.2016 r.
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Fig. 2. Final energy consumption in the years 20004 in the European Union

Source: own work based on Eurostat: Final energyggwamption by sector, http://ec.europa.eu/euro-
stat/tgm/table.do?tab=table&init=1&plugin=1&langesg@n&pcode=tsdpc326pstp:17.04.20186.
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Fig. 3. Final energy consumption in the househeltta over the 2000-2014 period in the European

Union

Source: own work based on Eurostat: Final eneogpsemption by sector, http://ec.europa.eu/euro-
stat/tgm/table.do?tab=table&init=1&plugin=1&lang@sgn&pcode=tsdpc328pstp:17.04.20186.
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energy consumption in the industsattor in the years 2000-2014 in the European

Source: own work based on Eurostat: Final energggwamption by sector, http://ec.europa.eu/euro-
stat/tgm/table.do?tab=table&init=1&plugin=1&langesg@n&pcode=tsdpc326pstp:17.04.20186.
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Fig. 5. Final energy consumption in the transpertar in the years 2000-2014 in the European
Union

Source: own work based on Eurostat: Final energygwmption by sector, http://ec.europa.eu/euro-
stat/tgm/table.do?tab=table&init=1&plugin=1&langesgn&pcode=tsdpc328pstp:17.04.2016.

Both total primary energy and final energy consuaiphave shown an upward trend
until 2007 and rapidly declined thereafter. It sldoloe noted that this is not related to the
introduction of energy efficiency measures but ieesult of the economic crisis, which
began in Europe in 2008. The graphs presented adlhasteate the Europe's struggle with
the economic crisis.

The impact of the measures aimed at improving tieegy efficiency can be seen from
the year 2012 on, following the introduction of &tive 2012/27 / EU. In most European
Union countries there has been a reduction in fm&rgy consumption in the household
sector. However, in the context of the entire EearpUnion this phenomenon is not as
noticeable. The countries that joined the EU latercharacterized by a high level of final
energy consumption in this sector. The final ene@ysumption in the industrial sector in
2000-2007 remained stable, and gradually decresisee then. As a result, the energy
consumption by the industry sector in 2014 was atmi8% lower than in the year 2000
and accounted for 25% of the energy consumed byisars, which is 4% less than in 2000.
This is mainly due to the reduction of energy-isiga production while only 25% of the
abovementioned reduction is due to the energy gawand the introduction of new, more
energy-efficient technologies. In the transport@ea rapid decrease in the energy con-
sumption has started since 2007. More than 70%eof@duction is due to the onset of the
economic crisis, leading to a decrease in freiginidport. The remaining 30% decrease in
energy consumption in transport is due to the duobdion of EU regulations and emission
standards. The improvement of energy efficiencthia sector has been observed mainly
in the road and airplane transport. It is worthimgpthat the average fuel consumption per
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100 km in the EU car improved from 8.1 liters ie ®90s, to 6.8 I. in 2012. Truck transport
has made the slowest progress in improving theggrefficiency.

4. MECHANISMS TO IMPROVE ENERGY EFFICIENCY IN POLAND

Poland, as a member of the European Union, is ethlip submit National Energy
Efficiency Action Plans, containing information altdhe adopted or planned measures to
improve energy efficiency, to the European ComroissiheNational Energy Efficiency
Action Plan for Poland determines instruments todged to improve the energy efficiency
broken down into sectors of final energy consumpfiolhey are listed in Table 1, along
with the division into sectors in which they areds

Table 1. Mechanisms to Improve Energy EfficiencyPioland determined in the National Energy
Efficiency Action Plan for Poland

The area of use of the energy Mechanisms to Improve Energy Efficiency
efficiency improvement measurgs

The energy efficiency obligation (i.e. white cadites)
Energy audits and energy management systems @M1
Energy Meters and billing information

Horizontal measures Programmes to raise awareness among customergythfou
appropriate advice services

Qualification, accreditation and certification sofes
The market for energy services

The strategy of building renovation

Thermal & Refurbishment Fund

Green Investment Scheme

Loan subsidies for building energy-efficient houses

Funds for the so-called complex thermal efficiemagrove-
ment

Promoting energy efficiency, intelligent power mgement
and the use of renewable energy sources under @peial
Programme Infrastructure and Environment 2014-2020

Promoting energy efficiency, intelligent power mgement
and the use of renewable energy sources under Re:@ipA

erational Programmes for 2014-2020

Energy audits of companies

Rewarding low carbon investments and resource-efftdi
economy

Energy-saving investments in small and medium-sized
terprises

Buildings

Public institutions

Enterprises (industry and smadl
and medium-sized enterprises)

9 Synthesis: Energy Efficiency Trends and Poliaethe UE, ODYSSEE-MURE 2015

10 Krajowy Plan Dziata dotyczcy efektywndci energetycznej dla Polski, Warszawa 2014.

11 T. Olkuski, E. Ciesielka, A. Szurldfrogramy zarzdzania popytem odbiorcy energii elektrycznej,
» Rynek Energii” nr 2, Lublin 2015, s. 3-9.
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Table 1 (cd.)

The area of use of the energy Mechanisms to Improve Energy Efficiency
efficiency improvement measures

Operational Programme Infrastructure and Envirortmen
Transport 2014-2020 — the development and increased usevefdo-
bon urban transport

Operational Programme Infrastructure and Envirortmen
2014-2020 - reduction of losses in the heat/caodtrithution
The electricity production and process

supply Operational Programme Infrastructure and Envirortmen

2014-2020 — promoting the use of high-efficiencgeoera-
tion of heat and electricity

5. AN INCREASE IN THE ENERGY EFFICIENCY IN POLAND
AND THE EUROPEAN UNION IN THE CONTEXT OF THE
CLIMATE AND ENERGY PACKAGE

An analysis of primary and final energy consumptimes not allow for precise deter-
mination of the improvement of the energy efficigower the fourteen years (2000—-2014).
The reason for this is the number of other factangch significantly affect the analyzed
results. In order to objectively assess whetherddection of energy consumption is the
result of energy saving measures or limitationrargy-consuming processes, it is neces-
sary to know the economic situation of the Européaion. Therefore, the graphs presented
below (Fig. 6, Fig. 7, Fig. 8, and Fig. 9) show fregress in improving energy efficiency
for Poland and the European Union. The base ye2006.
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Fig. 6. An increase in the energy efficiency indhal and in the European Union

Source: own work based on ODYSSEE-MURE: Energy [fficy Gains since 2000, http://www.
indicators.odyssee-mure.eu/energy-indicators/efficy-gains-in-transport-since-2000.html, @pst
17.04.2016 r.
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Fig. 7. An increase in the energy efficiency in llmeisehold sector in the years 2000-2013 in Poland
and in the European Union

Source: own work based on ODYSSEE-MURE: Energy [fficy Gains since 2000, http://www.

indicators.odyssee-mure.eu/energy-indicators/efficy-gains-in-transport-since-2000.html, @pst
17.04.2016r.
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Fig. 8. An increase in the energy efficiency in theéustry sector in the years 2000-2013 in Poland
and in the European Union

Source: own work based on ODYSSEE-MURE: Energy [fficy Gains since 2000, http://www.

indicators.odyssee-mure.eu/energy-indicators/efficy-gains-in-transport-since-2000.html, @pst
17.04.2016 .
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Fig. 9. An increase in the energy efficiency in ttensport sector in the years 2000-2013 in Poland
and in the European Union
Source: own work based on ODYSSEE-MURE: Energy [fficy Gains since 2000, http://www.

indicators.odyssee-mure.eu/energy-indicators/efficy-gains-in-transport-since-2000.html, @pst
17.04.2016 r.

A 15% increase in the energy efficiency in the pea@n Union since the year 2000 has
been observed. However, the growth rate has dextessa result of the economic crisis
from 2007. Currently, the rate of improvement af imergy efficiency in most EU coun-
tries remains stable at a level of 1% per yeathéncase of six countries of the European
Union, including Poland, the abovementioned grawth is 2% per annum. A 27% increase
in the energy efficiency has been reported in Rblarer the analyzed thirteen years. The
highest rate of improvement has been reportedava®ia and amounts to 33.4%, while the
lowest has been reported in Spain and is only 2%

The increase in energy efficiency in the houselselctor in the EU is 1.5% per year.
This is mainly due to the improvement of heatingtsyns (development of new, energy-
efficient buildings and thermal efficiency improvent of the existing ones) and the dis-
semination of more efficient appliances. The slofenergy for space heating in the energy
of the household sector is gradually decreasing.€dtly it is four percentage points lower
than in the year 2000. What is more, the energguwaption for lighting has been reduced
due to the use of more efficient light bulbs omamé-scale. In Poland, the improvement of
energy efficiency in the housing sector is abowedherage of EU countries, reaching al-
most 24%. In the industrial sector, the improvenwrgnergy efficiency in the European
Union has been increasing at a rate of 2% per yetir2007 and at a slower rate of 1%
thereafter. Ultimately, it amounted to 17.6% in 20In Poland, a significant increase in
energy efficiency in this area has been reportethumting to just under 50%. The use of
less energy-intensive technologies and the tramgftion of Polish industry have signifi-
cantly contributed to the abovementioned achievénferapid increase in the energy effi-
ciency of road transport both in Poland and inEneopean Union is a result of the intro-
duction of the EU regulations and emission perforceastandards.
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In 2013, the energy efficiency in the European Wnimproved by 14.2%, while in
Poland by 21.6%. This is due to technologies tloatriouted to the improvement of car
engine efficiency.

According to the climate and energy package, therawement of energy efficiency
specified in the climate and energy package regtire European Union to consume 1483
Mtoe of primary energy and 1086 Mtoe of final energ 2020. Currently, the afore-
mentioned consumption is at the level of 1507 Mtreprimary energy and 1061 Mtoe
for final energy. This means that the European Wihias already met the targets regarding
the final energy use set out by the climate andgneackage. In addition, when it
comes to primary energy, a downward trend has bbsarved in recent years. Indicative
targets set for Poland are 96.4 Mtoe for primargrgy consumption and 71.6 Mtoe
for final energy consumption. In 2013 both objeetivhave already been achieved since
the primary energy consumption amounted to 89.leNiad the final energy consumption
to 61.6 Mtoe.

6. CONCLUSIONS

Mechanisms to improve energy efficiency in Poland i the European Union achieve
their goal. Both Poland and the EU have alreadytheetargets regarding the final energy
use set out by the climate and energy packagéelcadse of Poland, the required level of
primary energy consumption has been achieved. @tget of a 20% improvement in
energy efficiency for primary energy in the Europeé#nion has not yet been reached. It
should be borne in mind that the reduction of epeansumption after 2007 is mainly due
to the economic crisis. However, as the economsiscis ending, some of the European
Union countries face the need to improve the paréorce of energy efficiency improve-
ment measures. Understanding the barriers, ingudick of public awareness or funds for
certain projects, will allow creating mechanismued at contributing to achieving climate
targets set for 2030 in the future: to reduce dnease gas emissions by 40%, to improve
the energy efficiency by 27%, and to increase thares of renewable energy sources
by 27%.

The development of the construction industry andvemal access to electrical
devices makes households to consume more and mergye Promoting energy-saving
solutions will allow balancing the total final eggrconsumption. As of today, the housing
sector offers the greatest potential for energyingsv The efforts on the introduction
of new instruments aimed at improving the enerdiciehcy should be directed in this
direction.
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MECHANIZMY POPRAWY EFEKTYWNO SCI ENERGETYCZNEJ W POLSCE
W KONTEK SCIE CELOW PAKIETU KLIMATYCZNEGO

Pakiet klimatyczno-energetyczny obejmuje cele,dhrosigniecie zostato wyznaczone na
2020 rok. Wréd nich znajduyj si¢ cele dotycgce redukcji emisji ditlenku ygla, poprawy
efektywndci energetycznej oraz wykorzystania odnawialngadet energii. Cele zawarte
w przedmiotowym dokumencie dotycinii Europejskiej jako cakei. Jednak dokument,
stanowjcy zahcznik do omawianego dokumentu, zawiera cele daggeposzczegoinych
krajow czlonkowskich. Niniejszy artykut przedstavkigrunek dziata przyjety przez Ung
Europejsly w zakresie poprawy efektywgd energetycznej na podstawie analizy europe-
jskich dokumentéw. Wartai oszczdzonej energii finalnej oraz pierwotnej wskagujzy
obrane mechanizmy spetnjaggwop role. Szczego6towej analizie poditem zuycia energii
zostaly poddane nagiujace sektory: przemyst, gospodarstwa domowe orasp@ah Ana-
lizie zostata réwnig poddana poprawa efektywsod energetycznej w Polsce od 2000 do 2013
roku. Nas¢pujaca poprawa w zakresie oszdzania energii rowniewskazujeze stosowane
mechanizmy maj pozytywny wplyw na gzenie do celéw wyznaczonych w pakiecie
klimatycznym. Ponadto artykut wskazuje na bariernystapujace zaréwno w Polsce, jak

i w Unii Europejskiej w zakresie wdrania istniejgcych srodkéw. Poznanie ich jest
nieodhcznym elementem dosteznia obszaru, w ktérym istnieje napkbzy potencijat



168 A. Komorowska, T. Mirowski

oszczdndici energii. Takie informacje pozwplna stworzenie kolejnych instrumentow
poprawy efektywnéri energetycznej i midiwos¢ osikgniecia zarowno obecnych celow
klimatyczno-energetycznych do 2020 r., jak i nowywliznaczonych do roku 2030.

Stowa kluczowe: efektywna¢ energetyczna, poprawa efektywnioenergetycznej, pakiet
klimatyczno-energetyczny.
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