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Abstract

This paper describes the position of the electripitices in ensuring individuals™ energy securfirst chapter
deals with analysis of electricity prices for holskels and the calculation of the short-term progsax their
development. Subsequently, the position of thealSl®epublic within the framework of EU-27 and V4 is
determined on the basis of the electricity pricemparison for the year 2011. The share of experafiton
electricity in gross cash expenditures is alsoithportant indicator influencing the individuals™ engy security.
Therefore, the second section of this paper de#lstihie analysis and forecasting of this indicator.

Keywords:individuals™ energy security, electricity pricesettmod of least squares, method of terminal sliding
increments of the first order, the Slovak Repulthie, European Union

1. Introduction

The electricity market unlike the natural gas maHeas a regional character. The price of elecyrisitquoted on
the European commodity exchanges, among the mgsiriemt of which are the European Energy Exchange
(EEX) in Germany and the Power Exchange Centrabfgi(PXE) in Prague. The Slovak electricity market
belongs to the region of CENTREL, which in additionthe Slovak Republic includes also Poland, Hungad

the Czech RepublicEfergy in the Slovak Repuhlie.d.) The advantage of the Slovak electricity kaafies in

the adequate connection of the electricity systenthe surrounding marketsR¢port on complian¢e2012)
Mutual globalization of European electricity markategatively influences the safety of the Slovalpudic
transmission system operation. Since the August #0% reflected by the increased transit of eleity through

the transmission systems of the Czech and Slovakilitie related with the raise of electricity protioa from

the renewable energy sources located in the nbttredGermany.Report on the resultduly 2012).

"This paper was prepared within the grant schem&Kmo. 007PU-4/2011 - Enhancement of quality of ¢deicational
process by the application of practical knowledgd by the cooperation with specialized and proéessiinstitutions and
organizations."
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In the year 2011 the electricity production in Blevak Republic accounted for 28,135 GWh of theteigty.
Compared to 2010, it means an increase of 1.5(R#pdrt on the resultsluly 2012) The nuclear power plants
(54.8 %) and the thermal power plants (20.4 %)igpgted in the greatest extent on the electrigityduction in
2011.

In the same year the hydro-electric power plantsipced 14.2 % and other power plants (industrialgsglants
and the renewable energy sources power plantsyatedel0.6 % of electricity (see Fig. 1).

B Hydro-electric power
plants
@ Nuclear power plants

@ Thermal power plants

OOther power plants

Fig. 1 The share of electricity production in the Sloyakver plants in the year 2011 (in %), Data soufReport
on the resultsJuly 2012), Own processing

The overall installed capacity of the Slovak powants in the year 2011 achieved 8,152 MR¢ort on the
results July 2012). Out of this volume, the thermal powkmts came first with a 33.2% share, followedtHhxy
hydro-electric power plants with 30.4%, nuclear powlants with 23.8% and finally other power plawith a
12.6% share (sekig. 2. The significant increase in the production afotticity in the year 2011 noticed the
photovoltaic power plants ranked between other pghants Report on the resultgduly 2012).

B Nuclear power plants
@ Thermal power plants
@ Hydro-electric power

plants

OOther power plants

Fig. 2 The installed capacity of the Slovak power plantshe year 2011 (in %), Data sourcReport on the
results July 2012), Own processing

In the year 2011 the electricity consumption in 8levak Republic accounted for 28,862 GWh. Compaoed
2010, it means an increase of 0.35®%egort on compliange2012) It can be stated that the Slovak Repubdis w
in the year 2011 self-sufficient in the field okelricity generation, because the statistical difiee between
consumption and generation have been also coveredebtricity sources in the Slovak Republic, hoamrthe
import of electricity was more market efficient this production based on the Slovak sourcBepfrt on the
results July 2012)
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Nuclear power plant Mochovce, since 2008 under tcocison, is a key source from the perspective of
achievement the surplus electricity balance inSlwak Republic. After putting this source into ogg@n during
the year 2014Report on compliange012), the share of carbon-free technologiehénptroduction of electricity

in the Slovak Republic will be more than 80®eport on the result2011). This source is going to become
another stabilizing factor of the Slovak power sgstand will ensure stable and secure electricippkes.

It will also contribute to lower fluctuation of elicity prices for households and industry in 8levak Republic.
(Nuclear energy2012) The construction of renewable energy sauuteler the National action plan for energy
from renewable energy sources will also contritiatéhe surplus balance achievement. Electricityketain the
Slovak Republic is fully liberalized and openedtb@ new participants. Every end customer can chdose
electricity supplier. In this context the number hafusehold consumers switching the electricity Sapgsee
Table ) is gradually increasing.

Table 1 Number of household consumers switchingl#&m Data source: Report on compliange2012), Own
processing

Year Number of household consumer;
200¢ 7,697
201C 17,171
2011 40,574

2. State of the problems

The concept of individuals™ energy security wasirdef by Felix Ciuta in the article published in Bety
Dialogue. According to himfér many individuals, energy security may simplyambeing able to afford heating
in the depths of a cold winter or having accesa tneans of cooking — a “logic of subsisténf@iuta, 2010, p.
123). Based on this definition an individuals' eyesecurity is closely related to the prices ofceleity and
natural gas for households in each individual cgunBince the annual costs of electricity in theerage
household occupying the residential house in tbee8 Republic are approximately 4 times higher ttiencosts
of gas, this contribution analysis the impact efcélicity prices on the energy security of housdbol

3. Methods

In this paper are used the standard methods ditétistical analysis. To eliminate the random congmd of the
analyzed time series the machinery of moving awesag used. Short-term prognosis of the developroént
electricity prices for households, respectivelydiegelopment of share of expenditures on elegtricigross cash
expenditures of household consumers is made obasis of method of least squares, respectivelyrbthod of
terminal sliding increments of the first order. Tdegta required for the analysis were obtained ftioenEurostat
and the Statistical Office of the Slovak Repubtatistics.

4. Electricity prices for households

In the Slovak Republic the electricity market igukated by Act No. 276/2001 Colbn Regulation in Network
Industries and on amendment and supplement of sacte as amended. Abovementioned Act introduced
establishment of two Energy Regulators: Board fegiRation — an authority which forms the regulatpojicy —

and the Regulatory Office for Network Industriea body which issues appropriate decrees supplengetite
regulatory policy, covers the price proceedingsrégulated industries and conducts other implemientat
activities Regulatory policy 2011). Current regulatory period (2012-2016) watermined by the Board for
regulation for 5 years.

Final electricity price for households is in priple made up from a commodity price, respectivelyriae of
active power and grid charges. The price of agiimeer, which constitutes about 43% of final eledtyiprice, is
qguoted on the stock exchanges. The remaining 57faaifelectricity price consists of grid chargésr example
transmission and distribution charges, losses atiibre) which are regulated in the Slovak Republic.
(“Opportunities and regulation”, 2012)
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Through Decree No. 1/2010 on the scope of pricelatign in network industries and the method okitecution
the Regulatory Office for Network Industries emfed the 2011 price regulation in the electricity indysbn
the production of electricity from renewable enesgyrces, combined heat and power production tdokyies
and from domestic coal, grid connection, accesh¢otransmission network and electricity transntesiaccess
to the distribution network and electricity distuition, electricity supply to households and smabibesses and
provision of balancing and ancillary services irthlectricity industry(Annual report 2012, p. 70).

According to Regulatory Office for Network Industsi the final electricity price for the compoundcéieity
supply to domestic consumers increased by an awexrfay 7% in 20114nnual report 2012).

4.1. Development of the electricity prices for househslid the Slovak Republic
Electricity prices for households in the Slovak Rlglic are influenced by these factors:

» electricity consumption of the whole customers folid,

estimated consumption of the electricity in thev@loRepublic,

electricity generation capacity,

development of the electricity prices on the EusspEnergy Exchange in Germany,
government decisions (price regulation),

historical data of the development of electricitices for households and others.

YV V VYV

For the purposes of this paper the future developmiethe electricity prices for households wasdpted on the
basis of historical data. We supposed that the ethemtioned factors affecting the electricity prides
households are reflected in the analyzed histodatd.

Fig. 3 shows initial statistical data on electsicfirices for households in the Slovak Republic he period
2004S1-2012S1. The data express a semi-annualefieguand reflect different amount of VAT (Value add
tax) in the abovementioned period. The aim wasadyae the development of the trend component etithe

series on the basis of the abovementioned histatata from the period 2004S1-2012S2 and to matecést of
the development of electricity prices for housekoid the Slovak Republic until 2014S1. To elimindte

random component of the analyzed time series thahimary of moving averages was used (see Fig. 3rabte

2 in Appendix 1).

Time series adjusted by moving averages was substg@analyzed from the perspective of the trentipanent
development. To express the trend the rationaltiomof the second degree was used. Also an aalifiariable
S1 was utilized to emphasize half-yearly seasgndlistimation of the parameters of a polynomialatigun was
carried out on the basis of the values of the thmges using the method of least squares. For @&stimof the
parameters the sequence of orders Data / DatasimaRegression / OK in Microsoft Excel was ugé&hajdiak,
2009)
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Fig. 3 Electricity prices for households in the \&lk Republic with VAT in the period 2004S1-201281kWh
and moving averages, Data source: Eurostat, Oweepsing
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In the next step quadratic equation in the form3;8002% — 0.6318x + 629.4259 — 0.0029S1 was obtained. Also
the value of R-squared at the level of 0.983 wagliaed. It is thus possible to assess this modblgisquality in
terms of use it for making forecasts, because 9&8%s total variability can be explained by thegression
model.

Subsequently based on data obtained using theef&gn tool, forecast of the development of eleityriprices
for households in the Slovak Republic until thestfihalf of 2014 was carried out. (sB&. 4 and Table 2 in
Appendix 1). From the conducted analysis arosettigaprice of electricity for households for theipd from the
second half of 2012 to the end of the forecastegeshould demonstrate half-yearly average graath on the
level of 2.19%.

0.1900
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Fig. 4 Forecast of the development of electricity pricashiouseholds in the Slovak Republic until thet firalf
of 2014, Own processing

4.2. Comparison of electricity prices for householdstime EU-27
a. In absolute terms

For the purposes of the analysis were the pricedeaftricity in the different countries of the EU-2anked in
ascending order. Performed analysis showed thatribe of electricity in the Slovak Republic in ahge terms
is 14" highest in the EU-27 and is located just overakerage price in this cluster (sB&. 5. In terms of
comparison of electricity prices in the V4 it camdiated that the Slovak Republic is in the fopi#tte, it follows
that Slovak citizens pay the highest price for eleity among the V4 member countries.

0.300 ~+
0.250 ~+
0.200
0.150
0.100

Fig. 5 Comparison of electricity prices for householdshie absolute terms in EU-27 in the second semester
2011 (in EUR/KWh) Data sourceElectricity and natural gas price2011), Own processing
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Comparison of electricity prices for householdgurchasing power parities in the EU-27 member trges) Norway, Croatia

machinery of central moving averages of size 4 moding averages of size 5 were used. Subsequérgly t
Development of the gross cash expenditures ofdimid consumers in the period 2004Q1-2012Q3

method of terminal sliding increments of the fistler was used and the forecast for the analyree sieries

The Slovak Republic is located at™2position. It follows that in comparison with othanalyzed countries the
until the end of 2013 (see Fig. 7) was calculated.

Slovak inhabitants pay in relation to their incothe third highest sum of money for electricity.
terminal sliding increments of the first order. €iminate random component of the analyzed timésdhe

In addition to the development of the electriciticps the households are also interested in themuand future
development of the share of expenditures on etégtin their gross cash expenditures.

5.1. Development of the gross cash expenditures of htwdeg consumers in the Slovak Republic

In the first step the development of the aggregatditator gross cash expenditures of householdwoers in
the period 2004Q1-2012Q3 (quarterly data) (B 7)was reviewed. Since the values of the considened t
series exhibit high variability, to make short-teprognosis of their development was utilized thehoé of
(in % - quarterly data) and forecast of the develept until the end of 2013, Data sourdgagh expenditure2012), Own processing

and Turkey in the second semester of 2011 (in RRBYkData sourceH]ectricity and natural gas price2011), Own processing
5. Share of expenditures on electricity in gross castpenditures of household consumers

Fig. 6
Fig. 7
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On the basis of analysis conducted, it is antieigpdhat gross cash expenditures of household carsushould
report during the forecasted period quarterly ayemgrowth rate on the level of 0.17%.

5.2. Development of the share of expenditures ogcéicity in gross cash expenditures of household
consumers in the Slovak Republic

In the second step development of the share ofnekipges on electricity in gross cash expenditafdsousehold
consumers in the period 2004Q1-2012Q3 was analyzéhd same way (quarterly data) (see Fig. 8). liroiate
random component of analyzed time series the maghiaf central moving averages of size 4 and moving
averages of size 5 were used. Subsequently theothethterminal sliding increments of the first ordeas
applied and forecast for the analyzed time senigs the end of 2013 was calculated (see Fig. 8Teadule 3 in
Appendix 1).

5.5

35
3 T ! r r I+ T T+ 17T T+ T D rrDTDrrrrrrrrrrTrrrrrrrr T T T T T T T T T T T T T T
N YA AN A0 AN )0 AN A0S A AN AL DA AN A3 A AN -0 A AN ) -0 AN )0 A AN D A
Q_ Q QO QQQOQ oqoq QS OQOQ QOO 0A QQ
A A A A P TS R P R R T R R R R R R A R R R A A R R e
S DA APADAPADAIADEIAPADHPADHIAPAIR

—&—Share of expenditures on electricity ——#—Moving averages

Fig. 8 Share of expenditures on electricity in gross cagbenditures of household consumers in the period
2004Q1-2012Q3 (in % - quarterly data) and forecdighe development until the end of 2013, Datarcau
(Cash expenditure2012), Own processing

From the conducted analysis arose that the shaexpdnditures on electricity in gross cash expenekt of
household consumers for the period 2012Q3-2013@4ldldemonstrate average quarterly growth ratehen t
level of 1.10%.

6. Conclusions and recommendations

In this contribution the electricity prices werealyzed from the various points of view and the fosiof
electricity prices in ensuring individuals™ enegpcurity was evaluated. From the analysis carngdmChapter
4.1 arose that electricity prices for householdth WIAT should in the period 2012S2 — 2014S1 achieak-
yearly average growth rate on the level of 2.199¢hE previous two-year period (2010S2 — 2012SEyearly
average growth rate achieved the level of 2.36%.fbhecast performed in this article assumes apmately the
same increase in energy prices than in the prewioois/ear period. From the comparison of electyipitices for
households in the purchasing power parities (seapteh 4.2) results that compared to the other aedly
countries the Slovak inhabitants pay in relatiothtgir income the third highest sum of money fecticity. This
has a negative impact on their personal energyrisgctihis situation negatively affects the Slowedonomy as a
whole, because it has a significant impact on trapetitiveness of the Slovak Republic and increéseosts
of the Slovak economy.

As regards the analysis of gross cash expenditfrbeuseholds conducted in Chapter 4.1, this indicshould
during the forecasted period show average quargedwth rate on the level of 0.17%. The share gleexitures
on electricity in gross cash expenditures of hoakklsonsumers analyzed in Chapter 5.2 should instrae
period report the average quarterly growth ratbelevel of 1.10%.
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If the total gross cash expenditures over the @Bl period increased by 0.17 EUR to 100 EUR shca
expenditures, then at a given share of the elé@gtpcices on gross cash expenditures the expesfdesuseholds
on electricity would increase by 0.045 EUR on tAms basis, which represents 27% of the increagmss cash
expenditures. This share should rise by the enthefforecasted period up to 28%. Therefore, theigbar
indicator, which participates in the aggregate onky about 4%, should participate in the growthhi$ indicator
27%-28%. The abovementioned also means that gas$sexpenditures except from expenditures on aligtr
should during the forecasted period increase b¥EUR to 100 EUR, representing 73% of the incréaggoss
cash expenditures. This proportion should untileéhd of forecasted period drop to 72%. Therefdre,artial
indicator that contributes to aggregate one to @pprately 96% would be involved in the growth ofisth
indicator only 72%. It can be stated that in therse of the forecasted period, the expenditureslectricity
should increase faster than other items of grosh eapenditures (for example expenditures on fbodsing,
clothing, etc.) which represents the negative irhpacthe individuals™ energy security. How is thgssible to
reduce household expenditures on electricity? Quessi cannot influence the price of electricity, dese it is
crucially influenced by the development in the nearlind regulation of the Regulatory Office for Netlw
Industries. Consumers may reduce spending on ieigctnly by energy savings.

In the area of reducing energy consumption, howetvaran be stated that the energy intensity of Stmvak
economy in the long term significantly decreasemweler the total consumption of the electricitythie Slovak
Republic during the year 2011 increased by 0.3B%p6rt on the resultsluly 2012) and over the years 2012-
2014 it is expected a slight increase in its consion - according to thReport on the resultguly 2012), it is
expected that the total consumption of the elatyrin the Slovak Republic would increase during trear 2012
by 0.5%, in the course of 2013 by 1.4% and durhey year 2014 by 2.4%. This growth, however, shddd
primarily caused by the economic recovery aftergb@nomic crisis and the gradual return to theesasfoom the
pre-crisis period. Another possibility to enhanoergy security of every individual citizen is waigerease and
its movement towards the EU average. What may &ieemployers to increase wage levels of empl@ydétes
can be growth in the market in which they operatereasing the share in a given market, the graftxports
but also the levies and tax policy of the statdaipositive approach to the increase in wagesftinfately, just
in this area measures have been taken which natigates the increase in wages and represent aoteanly to
the energy security of the population.
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Appendix 1

Table 2 Electricity prices for households in thev@k Republic with VAT — development in the perig@04S1-
2012S2 and prognosis based on moving averages nit2014S1 (in EUR/kWh), Source: Eurostat, Owngassing

. Electricity prices for | Moving . . . Moving

Er?]remd of households averages E’r?]réod of E(I)eucstgﬁg)l/ ds (FIJ:_”S gikwfho)r averages
(EUR/KWh) (EUR/KWh) (EUR/KWh)

2004S: 0.121¢ 2009S: 0.156( 0.155(
2004S: 0.124- 2010S: 0.152( 0.157¢
2005S: 0.133¢ 0.131( 2010S: 0.163" 0.160¢
2005S:; 0.132¢ 0.136: 2011S: 0.164¢ 0.163¢
2006S: 0.144° 0.140¢ 2011S: 0.167- 0.167¢
2006S: 0.142( 0.143¢ 2012S: 0.168( 0.170¢
2007S: 0.153° 0.144: 2012S. 0.1730
2007S:. 0.137: 0.145: 2013S: 0.1765
2008S: 0.142: 0.146¢ 2013S: 0.1794
2008S: 0.152° 0.148¢ 2014sS: 0.1832
2009S: 0.154( 0.152¢

Table 3 Development of the share
consumers in the period 2004Q1-2012Q3 (in% - qugrdata and

of expenditureselagtricity

2013, Data sourceCfsh expenditure2012), Own processing

in gross cash expenditures of housghol
forecast of the development untiléhd of

. Share of expenditures on Moving . Share of expenditures on Moving
Period of L averages | Period of L averages
. electricity in gross cash| ~ . electricity in gross cash| ~
time expenditures (in %) M=5 time expenditures (in %) m=5

(in %) (in %)
2004Q: | 5.281: 2009Q: | 4.036: 3.802:
2004Q: | 5.182¢ 2009Q: | 4.039( 3.924¢
2004Q: | 4.628: 4.673¢ 2009Q: | 3.981" 4.051¢
2004Q: | 4.396¢ 4.366¢ 2009Q: | 3.879¢ 4.152¢
2005Q: | 3.692( 4.236 2010Q: | 4.577¢ 4.185:
2005Q: | 4.316¢ 4.184¢ 2010Q: | 4.306: 4.199¢
2005Q¢ | 4.455¢ 4.297¢ 2010Q¢ | 3.972¢ 4.174.
2005Q¢ | 4.153: 4.443¢ 2010Q¢ | 4.006( 4.084¢
2006Q: | 4.837: 4.390: 2011Q: | 4.246¢ 4.041:
2006Q: | 4.341¢ 4.304¢ 2011Q: | 3.920¢ 4.022"
2006Q: | 4.000¢ 4.235¢ 2011Q¢ [ 4.009¢ 3.984!
2006Q: | 3.923: 4.171¢ 2011Q¢ | 3.819: 4.000¢
2007Q: | 4.515: 4.120: 2012Q: | 4.129: 4.038
2007Q: | 4.152: 4.028¢ 2012Q: | 4.170( 4.133¢
2007Q¢ | 3.779¢ 3.964¢ 2012Q¢ | 4.063: 4.129¢
2007Q¢ | 3.410:" 3.923¢ 20120« 4.1088
2008Q: | 4.518¢ 3.843¢ 2013Q: 4.154¢
2008Q: | 3.816¢ 3.805: 2013Q: 4.200¢
2008Q¢ | 3.479( 3.744( 2013Q¢ 4.2462
2008Q: | 3.403: 3.711¢ 2013Q- 4.2920
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