dr Pawet Fczek

Rzeszoéw University
Department of Investment Economics and Strategiodgament

Energy Sector Modernization vs a Change
in the Role of Renewable Energy Sources

INTRODUCTION

Realization of the aims assumed by the EU climatk energy package is
one of the most significant factors affecting th@ge and direction of energy
sector modernization in the EU countries. Meetimgse aims would contribute
to the protection of climate against adverse effeftthe implemented energy
policy as well as to the increased competitiveredsthe EU economies. The
aims of the package include:

— to reduce emissions of GOy 20% as compared with the level in 1990;

- to increase the percentage of renewable energye®un the structure of
primary energy sources to 20

- to improve energy efficiency to save%0of EU energy consumption by
2020.

Reaching these targets entails that the EU cousntrieet some detailed
aims related to their energy secto/hen specifying these aims for individual
EU countries, their local conditions were takeroictreful consideration in
order to minimize the negative impact of the paekagims on the development
of their economies as well as on the standardwviidiof their residents. The
necessity to minimize these adverse effects isacdimpount importance now, in
the face of the ever-expanding global economig<ris

Meeting the targets assumed by the EU climate ardgg package consti-
tutes a considerable challenge for the energy s@ttBoland. The Polish en-
ergy sector did not undergo any significant modifiens during the past years
and, therefore, neither the way it functions, e structure of primary energy

! The aims of the EU climate and energy packageedisaw its influence on the Polish econ-
omy are discussed in detail by §Erek, 2010].

2 The European Commission is willing to take stepsrier to reduce emissions of C&ven by
30%, provided that other countries commit themseleesetiucing emissions to a similar extent.
Without the lack of such commitment on part of etbeuntries, the costly modernization activi-
ties initiated by the EU states would only undernrtine competitive position of these states.
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sources still based on hard coal, conform to thdeno standards. The experi-
ence of other countries which, by means of a couscenergy policy, have

successfully modified their energy sectors, mayeses an important facilita-

tion contributing to the modernization of the enesgctor in Poland. The en-
ergy sector in Sweden, being a part of Nordic energrket, is a good example
of such a successful transformation completed thémkonsistent and effective
actions initiated by the state as well as thanka social support. The changes
adopted enabled the state to create conditionsucdrelto leading a balanced
energy policy. The solutions adopted in Sweden s&ye as an example for
other countries to follow.

The purpose of this paper is to describe how Sweédersformed its struc-
ture of primary energy sources, with particular bags on increasing the role
of renewable energy sources (RES), as well asdgest some ways of using
this Swedish experience in order to modernize tlergy sector in Poland and
to meet the aims of the UE climate and energy pgeka

MODERNIZATION OF THE ENERGY SECTOR IISWEDEN

Sweden does not have its own resources of hard nagdral gas or oil.
Therefore, in the past its energy sector was basethe import of energy
sources. However, this country has got favorabledidmns for the devel-
opment of hydropower and for using biomass as aifstgint source of pri-
mary energy.

Nowadays, the Swedish energy policy is aimed dbviohg the principles
of balanced and sustainable development as wedit as long-term vision of
increasing the role of renewable energy sourcdkarstructure of primary en-
ergy sources. Also, due to the experiences relatade oil crisis, a great em-
phasis is placed on ensuring the energy security.

As a result of modernization of the energy seatdsweden, the proportions
of conventional fuels have been reduced in favoreokwable energy sources
(RES) (mainly biomass and hydropower) as well adeawn power (fig. 1.).

Particularly rapid changes in the energy sectoeweggered by the oil cri-
sis in the 1970s and the related sudden increasiépnices. This has made both
the decision makers and the entire society awatheofreat importance of en-
ergy and its influence on the standard of livingva#l as on the country’s econ-
omy. This crisis necessitated certain actions aiatethcreasing the country’s
energy security and the introduction of modificaido the structure of primary
energy sources. There were also initiatives aimelivarsifying the suppliers of
energy sources.
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Figure 1. The structure of primary energy consumptbn in selected countries
in 1965 and 2010

Source: BP, 2011.

Modernization of the Swedish energy sector was emginted in the fol-
lowing stages:

— increasing the potential of hydroelectric plantstiie northern part of the
country as early as in the 1930s,

- reducing the consumption of hard coal after theo8édVorld War, when oil
and hydropower became basic sources of energy,

— starting to build nuclear power plants in the 1960s

- rapidly developing the nuclear power industry agdewable energy sources,
biomass in particular, in the 1970s.

The development of hydropower was possible duén¢ofavorable natural
conditions as well as thanks to substantial investsiin this field. As a result,
Sweden has got one of the largest ratios of hydvepdn the country’s energy
balance.

The processes of increasing the role of nuclearepaand reducing the
meaning of oil had their peaks in the years 1979%Xhd were triggered by the
oil crisis. During this time, the percentage of dibpped form 7% to 30%,
whereas nuclear power increased frdvt tb 3@% [IAEA, 2000]. Reducing the
role of oil in favor of nuclear power was relatedthe necessity to quickly meet
the growing demand for energy in Sweden, as welloawitiatives aimed at
reducing the country’s dependence on the impoenefgy sources.

As was already mentioned, modernization of the gghsector in Sweden
was also aimed at increasing the role of RES. tteloto make them widely
used, certain initiatives were undertaken, intentbledombine waste manage-
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ment with the energy policy by means of certainvdets aimed at [Batog,

2011; Ambasada..., 2011, Johansson, 2000]:

— developing a system of heating networks servingdistsibutors of heat pro-
duced from various sources,

— implementing certain solutions to the problem oftgasorting,

— popularize the practice of burning waste which thesomes a source of elec-
tric energy and network heat.

In order to make it possible for waste to be buraed large scale, Sweden
placed considerable emphasis on building largeneretion plants which are
environmentally-friendly, as well as on expandihg theating networks pow-
ered by these plants. It is important that largenieration plants are equipped
with high-performance filter systems which earnseht social suppctt

Systemic approach to waste management adoptechbydividual Swedish
municipalities entailed they were obliged to devésal implement waste man-
agement plans. Apart from specifying aims relatedhe issue of waste man-
agement, such plans were also supposed to propage o achieving these
aims. Thanks to such an approach, the amount deveasl its destructive ef-
fects could be minimized and the environmental eqnences related to waste
management could be reduced. Also significant faste management was the
supervision of state institutions and introductian2002 of legal regulations
prohibiting the storage of waste that can be rexicl

Due to combining the energy policy with waste mamagnt in Sweden, the
country succeeded in reducing the scale of wast@ag (only 3o of waste is
stored, the rest is recycled). Some waste is algoegsed and, thanks to bio-
logical processes, can be used as a source ofdhioga

An extremely significant aspect affecting the sgescef modernization of
the energy sector in Sweden was also a considesablal support for nuclear
energy and renewable energy sources as the ontesath&nsure the country’s
energy security. The surveys conducted show tleaSthedish society strongly
approves of new technologies used in the energysingl which, in future, can
contribute to solving energy problentsergy.., 2007].

The energy policy in Sweden contributes to the cédn of import of en-
ergy sources which now plays a less significarg rolthe structure of primary
energy sources (in 2007 it was only 36, whereas the average rate for the UE
states was 53%) [EU, 2010]. It is also important that oil and Hacoal im-
ported to Sweden are now delivered from varioustries which considerably
reduces the risk of stoppage of supplies [IEA, 2008

% Incineration plants in Sweden are often locateat terge residential areas. However, due to
the modern technological solutions used, they atalisturbing for the residents.
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It needs to be emphasized that thanks to modeimizaf the energy sector
in Sweden, conventional fuels play only a minoerl the structure of primary
energy sources, which is a unique feature of thigtry as compared with other
industrialized countriés At the same time, Sweden is the only countryhia t
world which simultaneously developed renewable gneources and nuclear
power. As a result of modernization, Sweden hasagbalanced structure of
primary energy sources which considerably enhati@esountry’s energy secu-
rity. It also needs to be stressed that Swedergbtshe largest in the world
proportion of RES in the structure of primary eryesgurcesAccording to the
plans of the Swedish government encompassing thedpentil 2020, fossil
fuels will not be used for heating. This will hdtpfurther reduce the emissions
of greenhouse gases into the atmosphere.

Social support for modernization activities, partily those aimed at in-
creasing the role of RES and nuclear energy, waeraely important for the
process of modernization of the energy sector ied®m. The Swedish citizens
expect their country to be perceived as environalgrfriendly and maintain-
ing high technological and economic standardssoélitergy sector. Energy man-
agement is considered in Sweden to be one of the awpects affecting the
country’s development. Thanks to modernizatiorhefénergy sector and a con-
sistent energy policy, the role of oil was redugedavor of renewable energy
sources and nuclear power and, thus, the counémé&rgy security was en-
hanced.

According to plans until 2020 (and compared witd flear 1990), Sweden
will reduce emissions of C{by 40% and increase the proportion of renewable
energy sources to %0 Energy efficiency will grow by 28 and renewable
energy sources will be used at a larger scaleamsport, which is related to the
requirements stated by the EU climate and energkgoe. Achieving these
aims will necessitate the Swedish government tcettale further moderniza-
tion initiatives.

The government’s plan assumes the followiMgnijstry..., 2009]:

1. As regards the promotion of renewable energy ssurce

— improving the electricity certificate system andrgasing the proportion of
energy from RES,

- establishing and implementing a national planniregmework for wind
farms located on land of offshore,

— improving the conditions for connecting renewabecticity production
to the electricity grid,

— promoting the use of biogas in transport.

4 Among the conventional fuels, the largest rolelsyed by oil which is mainly used in
transport. In order to further reduce its rolehie structure of primary energy in Sweden, there are
initiatives aimed at increasing the use of renewdlls in transport.
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2. As regards the energy efficiency:
- strengthening regional and local energy and clinrat&tives,
- increasing investment in information and adviseywies as regards the
energy efficiency,
— popularizing good practices in public sector, mfato the energy effi-
ciency,
- introducing support for enterprises that use carsille amounts of en-
ergy; this support will take the form of energy #sid
- increasing the role of energy efficient technolsgie
promoting the use of individual electricity meters.
3. As regards renewable fuels in transport:
- exempting new “green cars” from vehicle tax andtiéging the regula-
tions specifing which vehicles could be consideggden”,
— coopering of various institutions in developing hglrars,
— introducing subsidies to develop fuels based on,RES
— specifying the criteria to be met by eco fuels,
- regularly analyzing the consequences of using REBd transport sector.
The current experiences drawn from modernizatiatiatives, the consis-
tency of institutions engaged in this process, ghpport for modifications in-
troduced as well as preparation of a detailed agblan demonstrate that the
modernization activities mentioned above have ewdignce of successful im-
plementation. This means that Sweden is likelytrtengthen its leading position
in implementing ecological solutions in the enesggtor.

TAX POLICY VS INCREASING THE ROLE OIRES

Tax changes, tightening the regulations relateghtoronment protection in
Sweden as well as introducing the system of ingestifor using RES, were
some basic initiatives aimed at increasing the obleenewable energy sources.
In the 1980s the tax policy in the energy sectosweden was focused on tax-
ing oil in order to reduce its consumption. In artte precipitate the process of
sector modernization, the tax reform related toghergy use was implemented
in 1991. Its main effects were [Johansson, (httpdhansson, (http2)]:

— discontinuing oil tax, which used to be the maim aif tax policy in the en-
ergy sector in the 1980s, and, instead, introdutargs aimed at reducing the
consumption of fuels which produce carbon dioxide,

— apart from a general tax on energy carriers, inicoty also a tax on GO
emissions,

— introducing tax reliefs for industrial recipientscaenergy producers in order
to support their competitiveness; this contribusedbstantially to enhancing
the position of the Swedish papermaking industryhenglobal markets,
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- reducing the average rate of energy tax while emireg taxes on fossil fuels
used for powering heating networks (the increaseden 30-16%, depend-
ing on the type of fuel),

— deciding not to tax biofuels which considerably &iea their competitive-
ness,

— setting the prices for the individual energy cagim such a way so that bio-
mass becomes a competitive fuel for large heagstems.

The introduction of carbon taxes in Sweden redubedprice competi-
tiveness of conventional fuels as it made it diificto transfer external
costs of using coal to other recipient groups [lbjein et al., 2009; Ptak,
2010]. Implementing such solutions resulted in @dg the role of hard
coal in the country’s energy balance and contridutebstantially to the
increased role of bioenergy in the energy balafite tax solutions intro-
duced in Sweden are also significantly reducing éneissions of green-
house gases into the atmosphere.

CONCLUSIONS

Thanks to its energy policy, Sweden is one of daslérs as regards the ini-
tiatives aimed at reducing the scope of climatengbarelated to energy man-
agement. The Swedish society expects the activitteaded to lead a balanced
energy policy, to be continued. This might be prblg the fact that in order to
further reduce emissions of greenhouse gasesvibdish authorities postulate
to increase the required reduction percentage #@h (as specified in the EU
climate and energy package) t@a0

The Swedish experiences drawn from modifying thracstire of energy
sources, especially the ones related to promotBg,Rnay be used in Poland in
order to modernize its energy sector. It needsternphasized that in Sweden,
attracting and maintaining social support for thitiatives planned as well as
the necessity to increase the country’s energyridgcwhich reduced the role
of the imported hard coal and oil, were conditioreessary for introducing
changes in the energy sector.

Making the Swedish society aware of the importapicéhe energy sector
for the competitiveness of the country’s economy for the standard of living
also contributed to the increased role of thisaess well as to the implementa-
tion of certain modernization initiatives. Due tost social awareness and sup-
port for the implemented changes, Sweden can setample to be followed by
other countries intending to modernize their enesegptors.

Changes in the Swedish energy policy are also adedevith the introduc-
tion of incineration plants which contributed te thlevelopment of heating net-
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works. A large scale of the activities undertakextiuced the cost per unit of
producing electric energy. Emphasis placed on langeeration plants also
minimized the ecological consequences of the tiiga and guaranteed social
support for such solutions. A factor that consitbrdacilitated the populariza-
tion of biomass was the development of timber pssitey industry as well as
heating networks.

It should be stressed that the system of waste geament in Sweden may
serve as an example for Poland to introduce aairaite. This could become an
important facilitation for improving the waste mgeaent in our country as
well as contribute to meeting the requirementshis area as specified by the
EU climate and energy package. The necessity todate such a system in
Poland is indicated by the 2008/98/EC directive.
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Summary

Meeting the targets assumed by the EU climate aedgg package constitutes a consider-
able challenge for the energy sector in Poland. Atlesh energy sector did not undergo any sig-
nificant modifications during the past years arréfore, neither the way it functions, nor the
structure of primary energy sources still basedham coal, conform to the modern standards. The
experience of other countries which, by means obmscious energy policy, have successfully
modified their energy sectors, may serve as an iitapbfacilitation contributing to the moderni-
zation of the energy sector in Poland. The eneegjos in Sweden, being a part of Nordic energy
market, is a good example of such a successfutfsemation completed thanks to consistent and
effective actions initiated by the state as welttemnks to a social support. The changes adopted
enabled the state to create conditions conducileatting a balanced energy policy. The solutions
adopted in Sweden may serve as an example for cthetries to follow.

The purpose of this paper is to describe how Swé@esformed its structure of primary en-
ergy sources, with particular emphasis on incregtiie role of renewable energy sources (RES),
as well as to suggest some ways of using this Shvezliperience in order to modernize the energy
sector in Poland and to meet the aims of the UBatk and energy package.

Modernizacja sektora energii a zmiana znaczenia oéwialnych zrodet energii
Streszczenie

Realizacja celéw pakietu energetyczno-klimatyczriegbpogromnym wyzwaniem dla sektora
energii w Polsce, ktéry w minionych latach nie peggl istotnym zmianom i z tego powodu jego
funkcjonowanie oraz wygpujaca w kraju oparta na eglu kamiennym strukturarodet energii
pierwotnej nie odpowiada wspoiczesnym standardoiejwiziedzinie. Istotnym utatwieniem dla
realizacji dziaté stuzacych modernizacji sektora energii w Polsceenoy¢ skorzystanie z dwviadczeé
krajow, ktore prowadg swiadormy politykg energetyczg dokonaty zmiany sposobu funkcjono-
wania swego sektora energii. Przykladem takiej eff&mansformaciji podejmowanej @ki sku-
tecznym i konsekwentnym dziataniom instytucjinplava oraz poparciu spotecznemu dla tych
dziatah jest sektor energii w Szwecji funkcjoacy obecnie jako & nordyckiego rynku energii. W wy-
niku przeprowadzonych zmian udale stworzy warunki do prowadzenia zrownoieaej polityki
energetycznej. Rozazania zastosowane w Szwecji maganowt wzoér dla innych krajow.

Celem opracowania jest przedstawieniéwdadczér Szwecji zwizanych ze zmianstruktu-
ry zrodet energii pierwotnej, w tym w szczeg&nbzwigkszaniu znaczenia OZE, oraz pokazanie
jak te déwiadczenia mogzostg wykorzystane w Polsce dla modernizacji sektoraginav tym
w szczegOlnéci dla realizacji celow pakietu energetyczno-kligtainego.



