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Abstract

The electricity market in the Czech Republic has been changing every year since the
liberalization of the market in the year 2002 for companies and since the year 2006 for
households. Although we may think that the electricity consumption must be rising due to the
development of electrical equipment, in reality the consumption had been rising till the year
2008. Afterwards it fell down in connection with the financial crises; and the next rise was not
as big as before in the Czech Republic. Thus, the prices of the electricity consumption should
be decreasing. The situation of the electricity market and the products offered to households
in the tariff rate D25d in the period 2011-2016 are analyzed in this article, in order to find out
the main trends of each part of the total electricity consumption cost of households.
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Introduction

Electricity belongs to the essential commodities that have been necessary for our lives since
the beginning of the last century. The development of new electrical tools might have caused
the rising necessity of the electricity usage. On the other hand, the electrical equipment is
more and more ecological in the sense of lower electricity consumption. Due to these facts,
the trends in the electricity generation and consumption are different in different countries.
When we compare the situation in Europe [1] we can see the falling electricity generation in
the European Union countries in the last years. The fall is evident in majority of the EU
member states but in some of them (Slovenia, Bulgaria, Romania) the net electricity
generation is still rising. The trends in electricity consumption by households in the EU
countries are different (Figure 1) — in the period 2004-2014 in Belgium, UK or Sweden (and
also in the Czech Republic) the consumption was falling; but in Romania, Lithuania or Spain
it was rising. Outside the EU the highest rise can be seen in Turkey.

The first period of the liberalization process of the electricity markets in Europe started
around the year 1990 in the United Kingdom and it initiated the possibility to choose the
electricity supplier by companies [2]. The second period — from 2003 to 2009 — of the
liberalization process gave the same possibility to small customers and households. Also in
the Czech Republic the process of deregulation started in 2002 for companies; and since 2006
Czech households have had the possibility of choosing an electricity supplier on the retail
market as well. In 2007 the liberalization of the retail market in EU was finished, and now
households can freely choose an electricity supplier or switch from one to another. However,
consumers’ option to choose the best supplier is limited even in a transparent markets and the
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switching can be also lower in the countries where the market is more stabilized and
consumers are satisfied with their suppliers (like in Austria, France or Germany).
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Fig. 1: Electricity consumption by households 2014 (2004=100)
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Fig. 2: Number of executed changes of electricity supplier in the Czech Republic

The average switching rate during the years 2008-2012 in the Czech Republic was about 4%
[3] but the top was reached in 2012 and since that time the number of executed changes of
electricity supplier has been falling down (Figure 2). Each change of a supplier requires a new
registration of the point of delivery/transfer (OPM) in the Market Operator’s system which
ensures recording of the electricity supplied and consumed [6]. As well as in other countries,
the liberalization of the market led to an increasing number of suppliers and their products [7]



(it will be described in the next chapters). ERO has provided the licence to the distributors, to
OTE (for 25 years) and also to the suppliers (for 5 years) on the basis of Act No 458/2000 on
the Conditions for Business and State Administration in the Energy Industries and Amending
Certain Laws (“the Energy Act”) and on the Act No 165/2012 on Promoted Energy Sources
and Amending Certain Laws, as amended, the Energy Regulatory Office issues its Price
Decision on prices for related services [8]. Except for ERO, the Ministry of Industry and
Trade controls the electricity production and distribution. Due to the limited number of
significant producers, traders or distributors, the market is usually viewed as an oligopoly one.
Hence, the whole market can be studied via game theory and oligopoly models such as
Cournot or Stackelberg ones described in [9], [10] or in so called EMELIE model to analyse
the market in Germany and the EU [11]. The three biggest distributors are connected with
their distribution areas; therefore, from the distributor’s point of view it is a monopoly market.
The liberalisation leads to more companies as suppliers entering the market and that is why it
changes from the oligopoly to more competitive one (but still there are barriers for entering
this market).

This paper does not analyse the market as an oligopoly with the game theory models. It tries
to describe the changes in prices from the households’ point of view (as the electricity
consumption cost forms a significant part of the household expenses). It continues with the
analyses of the electricity market from the households’ perspective and with respect to the
D25d tariff rate usage. Inspired by the [12] the previous studies were aimed at the simulation
model [13], [14], also multi-criteria decision making approach was published in [13] inspired
by [15] and afterwards the optimization models for the supplier selection for the years 2015
and 2016 were solved in [16] and [17] and finally the disadvantages of the new conditions
suggested by Energy Regulatory Office (ERO) for the year 2017 were confirmed in [18]. The
optimization consisted in the search for the electricity consumption ranges for each product
just to minimize the annual electricity consumption cost. The electricity consumption of one
household was analyzed to compare the final prices for all suppliers and their products in all
three distribution regions (CEZ, PRE, E.ON) in 2015 and 2016 when the tariff rate D25d and
D02d could be used. In this paper the situation on the market with respect to the tariff rate
D25d and the products offered by the suppliers is analyzed. The main aim is to find out the
differences between distribution regions and to compare the changes in the components of the
final costs.

1 Description of the Czech Electricity Market

The Czech electricity market can be described from various points of view. According to OTE
[6], the active part in the electricity market take these subjects: balance responsible parties,
suppliers, participants with an access to the balancing market, providers of ancillary services,
distribution system operators, transmission system operators and producers. From the
household (as a consumer) perspective, the most important subjects are suppliers, distributors,
ERO and OTE. The Czech Republic is divided into three regions operated by three
distributors (PRE, CEZ, E.ON.), see Figure 3.

According to the supplier’s conditions, each household has its own tariff rate. The number of
suppliers and their offer of the products in each tariff rate change every year. The complete
list of the products with the prices can be found on the ERO web pages [7]. As the final costs
of the electricity consumption are influenced not only by the electricity take-off amount and
the customers region but also by the suppliers prices connected with the tariffs and circuit
breaker type, it is hard to choose the appropriate product for an individual consumer.
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Fig. 3: Distribution regions in the Czech republic

Generally, the price of the electricity consumption (for all tariff rates) can be divided into two
components. The first one is the controlled charge for services related to electricity transport
from the generator to the final customer. This charge is annually given by ERO. It covers [7]:

monthly lease for the circuit breaker,

price per megawatt hour (MWh) in high tariff (HT),
price per megawatt hour in low tariff (LT),

price per system services,

price for the support of the renewable energy purchase,
charges for the electricity market operator,

electricity ecological tax (28.30 CZK per 1 MWh).

The second part of the total price is given by the electricity supplier. It covers:

o fixed monthly fee for the selected product,
e price per megawatt hour (MWAh) in high tariff (HT),
e price per megawatt hour in low tariff (LT),

The final price is increased by VAT. Till 2012 it was 20%; and since 2013 it has been 21%.

2 Data

The comparison of the products offered to households is determined by the consumption level
and the types of electrical equipment in a household which is connected with the circuit
breaker amperage. A typical tariff rate for households with very low consumption level (under
1.5 MWh per year) is D01d, for higher consumption (about 2.5 MWh per year) D02d tariff
rate is used [19]. These two tariff rates are so-called single tariff rates as all the consumption
during the day is paid using the same price per MWh (high tariff price). Other tariff rates are
connected with the electrical equipment — for example D25d is given to households where the
electricity is also used for the accumulative heating and hot water heating for lower and
middle yearly offtake with operative management of the validity period of the low tariff for
8 hours. It is a so-called dual tariff rate as it has 2 periods (high tariff, low tariff) during the
day. Similar tariff rate with higher consumption level is D26d (when electricity can also be
used for heating). Basically, regardless the tariff rate the prices for the electricity consumption
differ because of the circuit breaker used (the level amperage of the circuit breaker is
dependent on the electrical equipment). Due to these facts, for a general household it is not
easy to understand the calculation of the final cost connected with the electricity consumption,
not speaking about finding a better supplier.



As the previous analysis was aimed at the tariff rate D25d usage, this paper continues with the
same type. Till the year 2016 the prices have been slightly influenced by the circuit breaker —
the offer of the ERO to change that policy since 2017 was criticized and in the analysis [18] it
was proved that it would increase the costs in most households. In our previous analysis [16]
and [17] we compared the products for the tariff rate D25d with the electricity consumption
about 10 MWh annually, 45% energy in high tariff and 55% in low tariff and with the circuit
breaker 3x25A. According to the comparability of results, the same parameters were used in
this article when necessary.

The formula for the annual cost calculation for each supplier’s product till the year 2015 was
(1) ([18] according to [7]).

12(mf. +mf. )+ clph. + ph, )+
COSTij = (L+VAT) (mf, )+ Prre(phy -+ ph;)
+ pLTc(pIij + plj)+c(os +1)

(1)

where

i — product, i =1, ..., m,

j — distributor, j=1, ..., 3,

VAT - value added tax,

mf  — fix monthly fee,

c — annual consumption in MWh,

ph  —price in high tariff per 1 MWh,

pl  —price in low tariff per 1 MWh,

pur — percentage of the consumption in high tariff,
pir  — percentage of the consumption in low tariff,
0os  — price for other services per 1 MWh,

t — electricity tax per 1 MWh (t = 28.3 CZK).

For the year 2016 there is a small change in the formula (1) when the price for other services
is not paid per 1 MWh but a part of it is paid monthly.

The number of products offered to households changes every year and also the number of
suppliers is changing. Table 1 describes the number of products in the tariff rate D25d.
Although the changes in last few years seem to be minimal, the fact is that during recent years
some companies have left the market and some have come into existence or fused. On these
bases, the analysis of the trends for the given period can be performed, using linear regression
functions.

Tab. 1: Number of products offered by suppliers in the tariff rate D25d
Year 2011 2012 2013 2014 2015 2016

Number of products | 29 44 62 57 60 57
Source: Own calculations according to [7]

According to all offered products in each selected years it is possible to calculate average fees
and prices for all distribution areas (Table 2). It is evident that the suppliers’ monthly fee
averages are nearly the same during all years. The average prices offered by suppliers in high
and low tariff are decreasing as well as the distributors’ prices in high tariff. The remaining
prices and fees (circuit breaker monthly fee, distributors’ prices in low tariff, distributors’
prices for other services) are increasing. In the next part they are analyzed separately.



Tab. 2: Suppliers’ average prices and fees and distributors’ prices and fees in 2011-2016

High Loy Distributor's
Suppliers | tariff tariff | Circuit- | Distributor’s | Distributor’s
. i . . other
v Distribution | monthly | average | average | breaker | high tariff low tariff .
ear . . . . . services
region fee price price [ monthly | price per price per rice per
average per per fee 1 MWh 1 MWh pl Mvsh
1 MWh | 1 MWh
E.ON 44,241 |1722.172 | 1022.966 105 1846.39 27.63
2011 PRE 48.069 | 1666.310 | 1046.759 98 1582.83 19.90 530.15
CEz 42.483 |1716.241 | 1008.897 120 1978.50 32.85
E.ON 40.295 |1794.136 | 1098.864 98 1667.65 27.63
2012 PRE 47.886 |1730.114|1139.091 98 1553.79 19.90 569.97
CEz 40.295 |1786.886 | 1087.886 120 1972.84 32.89
E.ON 43.468 |1674.666 | 1021.788 98 1697.42 30.08
2013 PRE 50.983 | 1598.650 | 1059.587 105 1650.04 25.49 722.75
CEz 42532 |1659.016 | 1017.321 120 1991.98 37.36
E.ON 43.616 |1508.339 | 893.272 90 1592.04 30.59
2014 PRE 50.500 | 1462.345| 896.622 98 1563.66 24.45 621.8
CEz 44,675 |1484.310| 886.743 105 1731.93 36.38
E.ON 43.092 | 1396.748 | 862.512 95 1518.43 29.99
2015 PRE 46.708 | 1376.031 | 859.079 102 1508.54 24.37 607.21
CEz 43.925 |1382.631 | 856.546 110 1727.62 36.94
E.ON 41.134 |1288.873 | 844.495 104 1479.08 68.78 78.96
2016 PRE 43.763 |1278.178| 840.399 | 113 1466.12 67.22 This price is per
1 month, not per
CEZ 42.096 |1279.310] 838.870 | 121 1647.54 60.96 1 MWh.

Source: Own calculations according to [7]

3 Results and Discussion

The comparison may start with the monthly fee given by each supplier. When we calculate
the average from all the suppliers’ offers we can see the differences among the regions in
Figure 4 — left. In this factor the PRE region is the most expensive but the trend is decreasing;
while in other two regions the average fees are nearly the same (for CEZ the trend is rising a
little, the linear regression model estimates it by 0.317 CZK per year).

Figure 4 — right shows similar situation but there are the fix monthly fees for the circuit
breaker given by the distributor. Therefore, it is clear that they are nearly two times higher
and that the most expensive region is CEZ distribution area.

These prices seem not to be so high but they are important in a situation with very low (nearly
zero) consumption. For the hypothetical case of the zero consumption according to formula
(1) the annual cost ranged between 1500-2700 CZK in 2011, 1300-2500 CZK in 2013 and
1800-3000 CZK in 2016. Hence, it is evident that the choice of the worse product could
nearly double the cost.
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Fig. 4: Average monthly fee for the circuit breaker given by the suppliers and the trends in
each distribution regions (left) and monthly fee for the circuit breaker given by the
distributor and the trends for each distributor (right)

Different trends can be seen in the high tariff prices comparison in Figure 5 — left. The most
expensive distributor is again CEZ, but compared to the previous trends the prices have been
decreasing since 2013. According to the linear regression results, the decrease per one year is
equal to 75.7 CZK for CEZ, 68.2 CZK for E.ON and 23 CZK for PRE distributor.

The situation of the prices in high tariff offered by suppliers seem to be similar in all three
distribution areas — the average prices are nearly equal in Figure 5 — right and the trends are
decreasing. The change in average prices is about 100 CZK per each year (linear regression
functions). The histograms for each year (CEZ area as example in Figure 6) confirm the
change in averages (but the prices are not always normally distributed in each year).
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Fig. 5: Distributors’ prices in high tariff per 1 MWh (left) and average prices per 1 MWh in
the suppliers products in high tariff (right)

The last analyzed issue is connected with the low tariff prices. The situation is similar with
previous cases till 2015 (again CEZ area was the most expensive distributors’ region) but the
prices were slightly increasing. It differs in the year 2016 when the distributors’ prices
doubled (Figure 7 — left). With respect to this fact, the trends expressed by the linear
regression lines are increasing. The reason for the rise could be connected with the change in
other parts of the final electricity consumption costs. As it is mentioned in Table 2, the
distributors’ prices of other services were decreasing in the period 2013-2015 but they are
incomparable with the same ones in 2016 as in this year the price is not dependent on the
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consumption (price is per 1 month) so the final effect can be dissimilar in different
households.

The situation of the suppliers’ prices of the low tariff is similar to the high tariff — since 2012
the average prices has been decreasing. This part is the only one where the CEZ distribution
region is not the most expensive one (Figure 7 — right). On the basis of the linear regression
function it is possible to say that the average prices are cut at about 50 CZK each year.

Except of the change in low tariff on the distributors’ side, all the other prices are decreasing.
The reasons for this trends might be various — higher competition on the market from the
suppliers point of view, easier change of the supplier or the legislative changes connected
with electricity and the ERO policy [6]. The effect for the final customer is positive in the
sense of lower annual electricity consumption cost.
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Fig. 6: Histograms for the suppliers’ high tariff rate prices for the period 2011-2016
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Fig. 7: Distributors’ prices in low tariff per 1 MWh (left) and average prices per 1 MWh in
the suppliers products in low tariff (right)

The analysis described above can be seen from the microeconomic point of view as the
oligopoly models described and studied in [9], [10] and [11]. The distribution of the
electricity is provided solely by three companies. This condition fulfils the definition of the
oligopoly where only few subjects on the market can influence prices. As there is no
competition among the distributors, they might influence prices. In the described tariff rate the



decrease of the high level prices given by distributors is much slower than in case of the
suppliers’ high prices; the trends in low prices are different. Distributors have a local
monopoly in their distribution areas and so the role of ERO as the regulator of the market is
important. The situation with the suppliers is more competitive — there are more companies
offering similar products, nowadays consumers can change the supplier easier than before.
Because of the specific product, there are still barriers for the companies to enter the market.
As the electricity consumption in the last years was nearly constant as well as the number of
households, the higher number of suppliers leads to lower suppliers’ prices on the market. To
be able to explain other changes and trends on the market, deeper analysis of the electricity
consumption is needed. This will be a subject of another research.

Conclusion

The situation on the Czech electricity market from the households’ perspective has been
changing since 2006. With respect to the tariff rate D25d conditions it is possible to say that
the total costs had been increasing till 2012 and then they were decreasing (despite of the
higher VAT). The analysis of each part of the total electricity cost formula showed that the
trends were not similar not only in the components of the total costs but also between
distributors and suppliers. The fixed monthly fees were nearly stable on both sides (suppliers’
and distributors’), the prices of the electricity consumption in high tariff were falling down
also in the suppliers’ products and distributors’ conditions. The distributors’ prices of other
services (given by ERO) were more or less decreasing. The main difference in trends can be
seen in low tariff prices where the distributors doubled the price in the year 2016; while the
suppliers were still cutting it down as in previous years. The distribution region CEZ is the
most expensive one almost in all prices and fees. Due to these facts the arrangement of the
contract fixing the prices for more than one year can be disadvantageous for the Czech
households as it can increase the annual electricity consumption cost (when D25d tariff rate is
used). This is valid especially for higher consumption. The final effect of the changed prices
is dependent on the consumption level — for the consumption close to zero MWh per year the
total cost might be increasing.
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ANALYZA TRHU S ELEKTRINOU Z POHLEDU PRODUKTU NABIZENYCH
DOMACNOSTEM V TARIFU D25D v OBDOBI LET 2011-2016

Trh selektiinou se v Ceské republice méni zejména od roku 2002 s pocéatkem jeho
liberalizace. Od této doby mohly firmy voln€ volit dodavatele elektiiny. Domécnosti maji tuto
moznost od roku 2006. Ackoli lze ptedpokladat, ze spotieba elektiiny by meéla stoupat
vzhledem K rozvoji novych elektrospotiebiéti, ve skuteénosti spotieba v Ceské republice
rostla pouze do roku 2008, nasledn€ ve spojitosti s ekonomickou krizi poklesla a dalsi nartst
jiz je velmi mirny. Vzhledem k této skutecnosti by i ceny spojené se spotiebou elektiiny mély
byt spise klesajici. Tento ¢lanek je zaméfen na situaci na trhu s elektfinou z pohledu nabidky
produkti domacnostem v tarifu D25d v obdobi let 2011-2016. Cilem je popsat trendy ve
vyvoji jednotlivych slozek celkovych nakladi domécnosti spojenych se spotiebou elekttiny.

ANALYSE DES STROMMARKTES AUS DER SICHT DER PRODUKTE, WELCHE DEN
HAUSHALTEN (TARIF D25D) IM ZEITRAUM VON 2011-2016 ANGEBOTEN WURDEN

Der Strommarkt befindet sich seit dem Jahre 2002, als dessen Liberalisierung einsetzte, in
einem Prozess der Verdnderung. Seit dieser Zeit konnen die Firmen den Stromanbieter frei
wihlen. Die Haushalte haben diese Moglichkeit erst seit dem Jahre 2006. Obschon man davon
ausgehen kann, dass der Stromverbrauch im Hinblick auf die Entwicklung neuer elektrischer
Geridte steigen wird, stieg er de facto lediglich bis zum Jahr 2008. Hernach sank er im
Zusammenhang mit der Wirtschaftskrise und der weitere Anstieg fiel sehr miBig aus. In
Anbetracht dieser Tatsache wire eigentlich ein sinkender Strompreis zu erwarten. Dieser
Artikel befasst sich mit der Situation auf dem Strommarkt aus der Sicht des den Haushalten
unterbreiteten Produktangebots (Tarif D25d) im Zeitraum zwischen 2011 und 2016. Er hat
sich zum Ziel gesetzt, die Trends in der Entwicklung einzelner Komponenten der
Gesamtkosten der Haushalte zu beschreiben, die sich aus dem Stromverbrauch ergeben.

ANALIZA RYNKU ENERGII ELEKTRYCZNEJ Z PUNKTU WIDZENIA PRODUKTOW
OFEROWANYCH GOSPODARSTWOM DOMOWYM W TARYFIE D25D
W OKRESIE 2011-2016

Rynek energii elektrycznej w Republice Czeskiej zmienia si¢ od 2002 roku wraz
z zapoczatkowaniem jego liberalizacji. Od tego czasu firmy mogty swobodnie wybiera¢ sobie
dostawcow energii. Gospodarstwa domowe majg takag mozliwos¢ dopiero od 2006 roku. Cho¢
mozna by si¢ spodziewac, ze zuzycie energii elektrycznej powinno stale rosngé, ze wzgledu
na rozwdj nowych urzadzen elektrycznych i sprzetu AGD, to w rzeczywistoSci zuzycie
w Republice Czeskiej rosto tylko do 2008 roku a nastgpnie w zwigzku z kryzysem
gospodarczym spadto, a kolejny wzrost jest juz minimalny. Ze wzgledu na to, ceny zwigzane
ze zuzyciem energii elektrycznej powinny rowniez racze] male¢. W niniejszym artykule
opisano sytuacje¢ wystepujaca na rynku energii elektrycznej z punktu widzenia oferty
produktow dla gospodarstw domowych w taryfie D25d w latach 2011-2016. Celem jest
przedstawienie trendow w rozwoju poszczegolnych skladowych caltkowitych kosztow
gospodarstw domowych zwigzanych ze zuzyciem energii elektryczne;.



