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Abstract
Research in this paper is focused on the historical review and comparison of the price movement of
electricity for households in selected countries of the European Union and the Republic of Croatia. In
this respect, especially are considered influential factors on the price movement of electricity of
selected countries, such as the impact of liberalization of electricity market, the impact of specific
characteristics of individual countries, the impact of electricity consumption, and other influential
factors.
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1. INTRODUCTION
The energy sector is the foundation of almost all economic activities, which gives it an exceptional
strategic importance, and electricity is one of its most important forms. By technical-technological
progress is imposed a daily requirement of using electricity as an irreplaceable energy source in a wide
spectrum of human activity and life. Electricity is used in households, industry, services, transport,
agriculture, and other. Security of electricity supply is the basic prerequisite of economic growth and
development and improvement of living standard of a modern human. Its utilization affects the growth
of national economy and conversely, the economy induces the level of demand for electricity.
One of the mechanisms of influence of the electric-power sector on economy and society as a whole
are prices of electricity. From the aspect of consumer, they represent an integral part of production
costs, for the industry sector, but also the living costs, for households. Price of electricity directly
affects the electricity demand for needs of households, and for production needs of goods and services
of numerous economic branches. Multiplicative activity of electricity price reflects on all activities of
human work, causing major changes within the entire society.
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2. SIGNIFICANCE AND CHARACTERISTICS OF THE ELECTRIC-POWER MARKET
AND PRICE AS ITS BASIC DETERMINANT
Necessary assumption of normal functioning of the modern society and economy as a whole makes,
among other things, but primarily, exactly the electricity. It appears as the main energy product in the
industrialized society and a large number of human activities depend on its use, both at the household
level and the economy (Li, Flynn, 2004).
Electric-power sector, as a subsystem of the entire energy sector, represents one of the most complex
technical-technological systems in which different processes of electricity management take place
(Udovi , 2005). This relates to the core activities which are performed in the electric-power sector,
which are generation, transmission, distribution and supply of electricity. The technological process in
the electric-power sector begins with the use of available quantities (mostly natural forms) of energy
such as coal, natural gas, biomass, water-power, wind energy or solar energy. Such forms of energy
are transferred into electrical energy, and it is then from the producer, via transmission and distribution
networks, lead to the end consumers. Finally, the electricity supply regulates relationships between
suppliers and end users, or consumers.
Efficient and well developed electric-power sector makes possible the growth and incentive to
economy, competitiveness of national economy, impacts on improving the living standard of
population and development of society. Therefore, the fundamental purpose and objective of the
electric-power sector is to ensure the quality delivery of electricity to end consumers, whether business
subjects or individual customers, with optimal and acceptable electricity price for each of these two
groups of consumers.
In determining the price of electricity and all other delivered forms of energy, it is deemed that should
be met the following criteria (Kale, 2007):
-

it is necessary to ensure the effectiveness and efficiency of business of (electric)power sector;

-

end consumers, where are particularly significant economic entities, due to higher level of prices
of individual forms of energy, should have a rational choice and the ability of more efficient
energy usage;

-

by variable relation of prices is necessary to avoid reorientation from one to another form of
energy;

-

it is necessary to enable an increase in own production and supply of energy;

energy prices, or energy costs must not reduce the competitive ability of national economy in
the world market.
As a dynamic category, like other products in the market such as oil, coffee or gold, the price of
electricity is subject to daily changes. These changes relate, primarily, to the perception of market
participants (producers, traders, suppliers of electricity) in relation to the supply and demand of this
specific good. Since electricity cannot be stored, but the demanded quantity of electricity must be
currently adjusted with the appropriate amount of the offered quantity, many factors influence the
formation of equilibrium price and quantity. They may be different, such as current or future economic
situation, change in prices of related products such as oil or coal, short-term and long-term weather
conditions or tempests, natural disasters, the impact of policy on the pricing of electricity, and other
(EDF Energy, 2009).
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In general, volatility relates to the unpredictable fluctuations of various phenomena and processes
observed during period in everyday life (Zareipour et al., 2007). Observing the volatility of electricity
price, researches have shown that it usually decreases when the electricity markets get wider and
develop, and when is increasing the market competition (Bask, Widerberg, 2009). The mentioned is
often a result of deregulation and other comprehensive reforms of the electricity sector, and as
confirmation of the same is emphasized the example of Nordic countries. Today, Finland, Denmark,
Norway and Sweden are forming common electricity market where the electricity price is significantly
more stable than it was the case before the integration processes, which means that today the Nordic
electricity market is less price-sensitive to strong changes of the global economy.
3.
INFLUENTIAL FACTORS OF THE ELECTRICITY PRICE MOVEMENT FOR
HOUSEHOLDS IN SELECTED COUNTRIES OF THE EUROPEAN UNION AND THE
REPUBLIC OF CROATIA
In the Member States of the European Union, there is very clear and pronounced inequality in some
basic categories and aspects of human life. The above is also reflected in electricity prices for
households, such as the difference between the electricity price in France and Belgium or Spain, but
also in those countries which are potential candidates for EU membership. This imposes the question,
what is the major cause of inequalities of electricity prices: is it the cause the liberalization process,
whether are certain specific features of each Member State, whether is the price movement of other
energy sources from which the electricity is produced directly, or something else? Surely there is a
specific causal connection between these factors and unequal electricity prices in the Member States of
the European Union and in the Republic of Croatia as its future member, which interdependence is
further analyzed in the continuation of paper.
First electricity markets in the EU have been established in the 1990s, but since there were significant
differences in terms of ownership and functioning of the electricity sector, occurred a need for
restructuring and harmonizing the electric-power industry. The result was the introduction of Directive
96/92 EC, by which were established common rules for generation, transmission, distribution and
supply of electricity. Thus began the process of liberalization of electricity market of the then
European Community. Basics of liberalization of the electricity market are based on the establishment
of competition in generation and supply, and the free access to transmission and distribution network,
with the aim of creating an internal market of electrical energy (Tominov, 2008). However, the
liberalization of electric-power sector had not been developed by the expected pace. Due to the
excessive number of modifications and amendments of existing Directive, 2003 was adopted the new
Directive 03/54 EC which supposed to contribute to the dynamics of market opening, network access,
the obligation of separation of operators of electric-power system, and other. Mentioned did not result
in significant changes, as assumed, in general, nor in prices of electricity, among other things due to
opposition of some Member States which did not want to relinquish control over their electricity
prices. Countries which had been most resisted to the full opening of electricity market were France
and Spain. France because it had a much favorable price of electricity, thanks to the large number of
nuclear power plants and hydro power plants, than other EU countries, so French consumers did not
want that free market, which would be achieved by full opening of electricity market, displace the
cheap electricity. On the other side, the Spanish government brought a decision for a period of 14
years in which are prescribed favorable prices of electricity for their own (Spanish) consumers, due to
which the Directorate General for Competition of the European Commission opened an investigation
about the validity of that decision and discrimination that it causes, because it is considered that the
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same violates free market competition (Tominov, 2008). In any case, it can be concluded that the
process of liberalization of the electricity market is a long-term process which still in most countries is
not completed. Different approaches of liberalization show great diversity in the implementation of
electric-power reforms, and which differences arise from the intention to protect the economic and
other interests of each Member State. Therefore, results of conducted reforms by no means cannot be
satisfactory, as evidenced the fact that consumers have not yet received (promised) lower prices, but
the opposite, creating of energy monopolies, prices rise from year to year, and is forming an increasing
diversity of electricity prices among the EU Member States.
The price of electricity is greatly dependent on the location and living conditions of population of each
country, on the degree of economic development, on the availability of other energy sources from
which is possible to produce electricity, on ecologic awareness of electricity consumers, their level of
education, but also on income level and many other influential factors.
In order to closer show and clarify the differences between prices of electricity, in the continuation of
paper is showed the trend of electricity prices for households in selected Member States of the
European Union and the Republic of Croatia since 1985 to 2011.
In Table 1 are shown the electricity prices for households (excluding taxes and other fees) for
Belgium, Denmark, Luxembourg, France, United Kingdom, Spain, as members representing the EU,
and the Republic of Croatia, as a future member of that integration. It should be noted that for France,
Spain and the UK, electricity prices are available since 1991, while for the Republic of Croatia are
available since 2005. Electricity prices are shown in euros per kilowatt hours, while the trend of
electricity prices is shown in chain indexes (C.I.). Furthermore, for 2011, and since 1985 to 1990, the
prices are shown only for the first half year, while since 1991 onward is calculated an average price of
electricity based on two semesters of a year. Also, until 2007 was used the old methodology which
was related to the ranking of the electricity consumption of households in the following way
(http://appsso.eurostat.ec.europa.eu/nui/setupModifyTableLayout.do):
-

annual consumption of electricity of household - 600 kWh

-

annual consumption of electricity of household – 1.200 kWh

-

annual consumption of electricity of household – 3.500 kWh

-

annual consumption of electricity of household – 7.500 kWh

-

annual consumption of electricity of household – 20.000 kWh.

Since 2008 onward is using the new methodology (except for Luxembourg and Croatia, where the new
methodology was also used in 2007), which contains the following classes of electricity consumption
for households (http://appsso.eurostat.ec.europa.eu/nui/setup ModifyTableLayout.do):
-

household consumption less than 1000 kWh

-

household consumption that is greater than 1000 kWh, but less than 2500 kWh

-

household consumption that is greater than 2.500 kWh, but less than 5.000 kWh

-

household consumption that is greater than 5.000 kWh, but less than 15.000 kWh

-

household consumption greater than 15000 kWh.

In Table 1, when showing electricity prices for households, were selected prices for consumption
greater than 2500 kWh, but less than 5000 kWh by new methodology, and prices for annual electricity
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consumption of household of 3500 kWh by old methodology. Through the both chosen classes are
observed the "medium size" prices, i.e. the mean consumption of electricity, which also represents the
most representative group of consumers. In this way, from the analysis are eliminated the extremes in
electricity consumption, and just the average household is a consumer which describes the most
common category of consumption. And, although in all selected countries are selected households of
average electricity consumption, it is still possible to see differences in their electricity prices, both
longitudinally, and in the same timing. In the continuation of paper is trying to perceive the causes of
such disparities, or the various trends of electricity prices for selected EU Member States, and the
Republic of Croatia.
Table 1: Electricity prices for households in selected countries of the European Union and the
Republic of Croatia (€/kWh)

Looking at Table 1, it can be concluded that France is achieving one of the lowest electricity prices
compared to other shown states. In fact, France is the second country in the world behind the United
States by the installed nuclear capacities, i.e. nuclear power plants. In the seventies of the 20th
century, the French government has promoted the use of nuclear power plants for electricity
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production in order to replace the electricity from import. In 2003 in France from nuclear power plants
was produced 78% of the total electricity produced (http://www.nuclearcounterfeit.com/?p=11607). It
should be emphasized that the French nuclear industry is characterized by low costs and high
efficiency and low fees and taxes, which makes it competitive compared to other EU Member States,
and thus enables it the low price of electricity. It should be noted that France is also the world's largest
exporter of electricity with 18% of its total electricity produced, which is mostly exported to Germany,
Holland, Italy and Great Britain. It is interesting to point out, that the price of electricity in France
since 1991 to 2011 grew by only 4.9%, which further confirms the competitiveness of electricity price
in France.
On the other side, the price of electricity in Denmark is heavily influenced by very high fees and taxes,
which make up 56% price of electricity (which cannot be seen from Table 1, since electricity prices
are shown excluding taxes and other fees), and that is the main cause of very high electricity prices in
Denmark (http://www.lovemoney.com/news/household-bills/gas-and-electricity/12993/the-cheapestenergy-in-europe). Using renewable-energy sources, Denmark produces 20% electricity of the total
electricity generation through wind power plants, and when weather conditions are ideal proportion
rises to 40% (http://www.eecroatia.com/obnovljivi-izvori/energija-iz-vjetra/u-danskoj-nikadadovoljno-vjetroelektrana/). Costs of electricity production through wind power plants are predictable
as opposed to variable prices of fossil fuels, which significantly affect the reduction of electricity
price, and increased competitiveness of the Danish electric-power system.
If we considered the United Kingdom, it may be seen a large increase in electricity price in the period
since 2006 to 2008, somewhat surprising because it is known that the United Kingdom is one of those
EU countries which is the furthest progressed in the process of liberalization of electricity market.
However, it seems that the restructuring and reforming of electricity sector, which is based on the
market liberalization and privatization of electric-power companies, and the existence of greater
competition and market openness, to their consumers has not brought the prosperity in the form of
lowering prices of electricity. What is considered a major cause of increasing of electricity prices are
high margins of six leading energy suppliers in the United Kingdom and inefficient tariff system for
consumers, due to which was launched an investigation in 2011 (http://www.energetikanet.com/vijesti/energetsko-gospodarstvo/ogroman-rast-cijena-energije-u-britaniji-12697).
The cause of increase of electricity prices in Spain is primarily in the so-called tariff deficit.
Specifically, in the 1990s was carried out the regulation of electricity tariffs in Spain, by introduction
of abnormally low tariffs, which led to a large decline in the price of electricity, while on the other
side, the costs of electricity production were ignored. This situation has created a huge imbalance,
because electric-power companies had to sell the electricity at a price that was considerably lower than
the cost of production, creating a cumulative deficit of 14 billion euros. Recognizing this problem, for
stop the further increasing of deficit, it was decided to increase electricity prices by 20%. However, in
order to repay the accumulated tariff deficit, the price of electricity should be much higher in the next
15 years, i.e. should increase by approximately 35% (http://www.economist.com/node/11632852).
By examining the reasons which influence the imbalance between electricity prices of individual EU
Member States, it can be concluded that electricity prices are primarily influenced by the specific
characteristics of the electric-power sector of each Member State.
Finally, if we considered the electricity price trend of in the Republic of Croatia, although Table 1
provides significantly shorter time range of observation, it can be noticed that the price of electricity,
with the significant increase in 2008, by decision to liberalize electricity sector (on July 1, 2008), is
still significantly lower compared to prices of selected EU Member States. It is in rank with those in
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France, which is unacceptable and unrealistic by all aspects of the competitiveness of this sector of
economy. The reasons for such a low price of electricity should be sought in the underdeveloped and
unstable Croatian electric-power market, lack of incentive for substantial investments, the unreadiness
of consumers on demands of competitive market, and other.
4. TREND OF THE TOTAL ELECTRICITY CONSUMPTION IN SELECTED COUNTRIES
OF THE EUROPEAN UNION AND THE REPUBLIC OF CROATIA
Although usually the electricity price affects its consumption, it should be emphasized that also the
electricity consumption can reversibly affect the electricity price trend. While electricity consumption
represents the demand for electricity, the supply of electricity is determined by production costs
resulting, primarily, from the price of production factors, i.e. energy resources. If we take into account
that electric energy is largely produced from non-renewable sources of energy such as oil, natural gas
or coal, whose prices are increasing due to less and less availability of energy resources, but also due
to political conflicts, it is clear that electricity price is also rising. Increased consumption (demand) of
electricity further implies an increase in electricity price. To meet the increased demand, it is
necessary to build new power plants to produce additional quantities of electricity, which requires
large capital investments and additional costs which are shifted on consumers, thus causing a further
increase in electricity price. Considering above, the electricity consumption can indirectly affect the
growth of electricity price.
Table 2: Movement of the total energy consumption in selected countries of the European Union and
the Republic of Croatia (GWh)
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In the continuation of paper, Table 2 shows the trend of the total electricity consumption, both at the
household level, and those for industrial consumers, in selected countries of the European Union and
the Republic of Croatia (in gigawatt hours) since 1990 to 2010 year, and using chain indexes (C.I.)
shows the relative changes in consumption trend in the current period compared to previous period.
According to data reported in Table 2, it can be seen that electricity consumption was growing in all
countries in the observed period, except individual deviations and deviations in 2008 and 2009 due to
the global economic crisis. Since it was increasing the electricity consumption, thereby was increasing
its production and that indirectly affected on increasing the price of electricity for households.
How much the increase in electricity price in the observed period and for observed countries was
affecting the change in consumption, or how much was the increased consumption (demand) of
electricity contributed to the increase in electricity price, it cannot be accurately determined, but in the
continuation of paper, from Table 3, it is possible to perceive a particular interdependence between
these appearances.
Table 3: Comparative illustration of the increase in electricity price for households and total electricity
consumption in selected countries of the European Union and the Republic of Croatia

Increase in electricity price for
households (1990-2010)*

Increase in total electricity
consumption (1990-2010)

Belgium

34,6%

43,7%

Denmark

72,1%

13,1%

Luxembourg

50,4%

59,1%

France

2,2%

46,9%

United Kingdom

32,5%

19,6%

Spain

24,9%

107,1%

Croatia

30,5%

10,0%

Countries

Source: processing of author according to data in Table 1 and Table 2
Note: For France, United Kingdom and Spain is shown the increase in electricity price since 1991 to
2010, while for Croatia is shown the increase of electricity price since 2005 to 2010.
Clearly there is some correlation between the electricity price for households and total electricity
consumption in selected countries of the European Union and the Republic of Croatia, and although it
appears that the increase in electricity consumption has affected the electricity prices, and not vice
versa and as expected, that the electricity price contributed to the change in its consumption, it is clear
that increase in electricity price, besides increased consumption, is influenced by a number of
variables, among which are dominant costs of producing electricity and others, and also that on the
change in electricity consumption does not affect only the electricity prices, but also a number of
additional variables such as consumer income, prices of related goods, such as substitutes like
renewable-energy sources, and other.
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The correlation between variables in Table 3 certainly exists, since both the price and consumption of
electricity has a tendency to rise, but the above should be taken with caution given the previously
emphasized limitations. With these limitations, approximately the same tendency of increase in
electricity price conditioned by an increase of consumption are indicating Belgium and Luxembourg,
while more pronounced differences between consumption and price of electricity show France or
Spain, but of the same direction, i.e. the sensitivity of less than one. Finally, the United Kingdom, the
Republic of Croatia and Denmark, are showing trends of opposite tendency of sensitivity, so the
increase in electricity consumption in these countries has caused, respectively, 2 times, 3 times, and
even 6 times greater increase in electricity price in relation to growth of consumption. Without
intention of further analysis of described phenomena, by this thesis and this work is opening up a huge
area worthy of research and further study.
5. CONCLUSION
By comparison of electricity prices for households between particular states of the European Union
and the Republic of Croatia, it can be concluded that electricity prices are not identical, nor uniform,
but vary depending the degree of development of electric-power sector of particular country, and
depend on a number of specific characteristics of an individual country as well as other factors such as
the openness of electricity market, liberalization of the electricity sector, usage of renewable-energy
sources, level of electricity consumption, and other. Price movement, as well as consumption, of
electricity show large variations between countries and time periods.
In the Republic of Croatia price, as well as consumption, of electricity are also achieving a growth in
the observed period, although prices are still below the level of electricity price of selected countries
of the European Union. Of course, with a further convergence of Croatia to the European Union, we
should expect a further increase in electricity price, which is not surprising given the demands of
competitiveness and the necessity of compliance with the trends of large economies.
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