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A B S T R A C T   

In Hungary, regulated energy prices fell by a quarter in 2013–2014 due to a state intervention. The objective of 
this article is to measure the effects of this change on the Hungarian residential energy consumption and assess 
the rationale, the policy context and other consequences of such an intervention. We decompose residential 
energy-use change in 2010–2018. We calculate 13.2 PJ of excess consumption relating to the programme, and 
find that the higher income deciles benefited the most from the lower prices compared to low-income households 
using market-priced lower-quality fuels and living in inefficient homes. The intervention lacked a strong policy 
background. The energy policy documents were later adjusted to the situation and finally the programme was 
linked to energy poverty. We point to price-setting failures and discrepancies between energy-efficiency goals 
and measures as well as negative effects of these and the programme itself. In the future, the policy emphasis 
should be on energy efficiency and supporting those really in need.   

1. Introduction 

The current energy transition cannot take place without the active 
involvement of the household sector, which accounts for a significant 
share of final energy consumption. In addition to the growth of renew-
ables, energy efficiency is a key tool in reducing carbon dioxide emissions 
and thus mitigating climate change. In the mid-2010s, the European 
Union shifted its focus to environmental sustainability from other di-
mensions of security of supply, such as availability and affordability. 
Although favourable international energy prices between 2015 and 2020 
may have diverted attention from the latter two dimensions, the sharp 
surge in energy prices in 2021 – on top of the Covid-19 pandemic – has 
again refocused decision makers on the issue of residential energy prices. 

High energy costs, inadequate household income and obsolete 
housing stock often pave the way for energy poverty, generally referring 
to both the too-high share of energy costs relative to total household 
expenditure1 and the inability to heat the home adequately. The concept 
of energy poverty first appeared in EU documents in 2009 due to the 
Third Energy Package, and is currently affecting tens of millions of 

people in the EU, with a wide variation of situations across the member 
states. In 2018, 6.1% of EU population (more than 31 million people) 
were unable to keep their homes adequately warm [2,3], 13.9% lived in 
a dwelling with a leaking roof, damp walls, floors or foundation, or rot in 
window frames or the floor, and 6.6% of households had arrears on 
utility bills [4,5]. Around 100,000 deaths each year are believed to be 
caused by living in cold homes [6]. On the other extreme, 19.1% of EU 
population could not properly cool their homes in the summer [7]. Also 
in 2018, 20.0% of household consumption expenditure was devoted to 
housing and water and 3.9% to electricity, gas and other fuels [8]. 

Different indicators point to the prevalence and complexity of energy 
poverty. There is a need for simultaneous management of social prob-
lems, energy efficiency and other issues. Energy poverty also has 
country-specific characteristics that require differentiated interventions 
[9]. Nonetheless, there are three key points of intervention to reduce the 
ratio of energy expenditure to overall household income: to reduce high 
energy prices, to increase the relatively low disposable income and to 
enhance the energy efficiency of residential buildings. At these three 
points, available government tools and the timeline of expected impacts 
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1 ‘Household expenditure’ corresponds to ‘household final consumption expenditure’ that consists of the total outlay on individual goods and services by resident 
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Water supply and miscellaneous services relating to the dwelling’ and ‘04.5 Electricity, gas and other fuels’ (the latter hereinafter referred to as energy expenditure). 
These are expenditure subcategories of the expenditure division ‘04 Housing, water, electricity, gas and other fuels’ (hereinafter, housing expenditure) [1]. 

Contents lists available at ScienceDirect 

Energy Strategy Reviews 

journal homepage: www.elsevier.com/locate/esr 

https://doi.org/10.1016/j.esr.2022.100817 
Received 25 June 2021; Received in revised form 19 January 2022; Accepted 26 January 2022   

mailto:weiner.csaba@krtk.hu
mailto:szep.tekla@uni-miskolc.hu
www.sciencedirect.com/science/journal/2211467X
https://www.elsevier.com/locate/esr
https://doi.org/10.1016/j.esr.2022.100817
https://doi.org/10.1016/j.esr.2022.100817
https://doi.org/10.1016/j.esr.2022.100817
http://creativecommons.org/licenses/by-nc-nd/4.0/


Energy Strategy Reviews 40 (2022) 100817

2

are, naturally, very different. Decreasing energy prices is a very quick 
and dramatic way to change the situation. 

Since the adoption of the Third Energy Package, significant steps 
have been taken to liberalise electricity and gas prices in the EU in order 
to achieve well-functioning retail energy markets. However, several EU 
nations have maintained some sort of price intervention in the house-
hold segment [10]. In 2016, the European Commission proposed that 
regulated (fixed) electricity prices should be phased out within five 
years, with certain derogations, but a number of member states – with 
Hungary having perhaps the loudest voice among them – insisted on 
preserving such price intervention. Finally, a compromise was reached 
in the Council at the end of 2017, allowing regulated prices to be kept in 
place for a limited time under certain circumstances, but this is to be 
followed up by the Commission in 2022 and 2025. 

With fewer than 10 million people, Hungary is a relatively small 
Central and East European EU member state which came to international 
attention in the 2010s through its illiberal/authoritarian turn, Eastern 
opening towards Russia and China and quarrels with EU institutions. 
Prime Minister Viktor Orbán, who served first from 1998 to 2002, 
returned to power in 2010 after eight years of leftist/liberal governments. 
Since 2010, Viktor Orbán and his party Fidesz have dominated the 
Hungarian political landscape, winning three parliamentary elections in 
a row with a constitutional majority. An insistence on sovereignty is a 
particular attribute of the current Hungarian government. 

In the 2010s, Hungary achieved positive social and economic results 
backed by EU funding and a favourable international financial market 
environment. After experiencing a contraction in 2009, Hungary’s GDP 
per capita, expressed in purchasing power standard (PPS), stood at 
around only 67–68% of the EU average in the early 2010s [11]. Between 
2010 and 2018, the economy delivered an average GDP growth rate of 
2.6%, including both a 1.4% decrease in 2012 and a 5.4% increase in 
2018 [12], which has helped reach a GDP per capita figure equivalent to 
71% of the EU average, though only 11% points higher than in 2007. 
While improvements have been reflected in wage increases, poverty 
reduction and the growth in actual individual consumption per capita (a 

measure of material welfare of households), such indicators place 
Hungary in a poor position in an EU or even a Visegrád comparison, with 
the latter comprised of Czechia, Hungary, Poland and Slovakia.2 

In terms of gas and electricity prices for households measured in 
current prices, Hungary belonged to the middle range of EU countries and 
also of the OECD in 2010. But the picture changes dramatically if figures 
are expressed in PPS. In this case, in 2010, the highest gas and electricity 
prices were reported in Hungary but the other three Visegrád countries 
also ranked in the first half of the list (Figs. 2 and 3) [13,14]. In 2010, the 
share of utility payments in the total annual household expenditure in 
Hungary amounted to 23.7% and that of energy expenditure 7.4%. 
However, a high share of energy expenditure is not unique in the Euro-
pean Union. In 2010, it was much higher in the Visegrád countries than in 
Western Europe or compared to the EU average (Fig. 1) [8]. In the early 
2010s, the unemployment rate was high in Hungary and many house-
holds were burdened by foreign-currency mortgage loans, which had 
been very popular before the global economic crisis of 2007–2009, but 
whose payments had become difficult to meet after the exchange rates 
depreciated markedly. For large segments of society, the payment of 
utility bills had become an everyday challenge. In the worst year, 2013, 
25.0% of households had arrears on utility bills. The share of population 
at risk of poverty (below 60% of national median equivalised disposable 
income) having arrears on utility bills reached 60.7% that year [5]. 

In Hungary, the residential sector has the largest final energy demand 
[15] and the greatest potential for energy savings lies here, with a need to 
make both energy efficiency and energy conservation a very high prior-
ity. Both despite and due to its poor socio-economic indicators in an EU or 
even a Visegrád comparison, Hungary has one of the highest levels of 
household energy consumption per dwelling after climate correction in 
the EU, and it reported some of the worst progress in energy efficiency in 
the periods of 2000–2014 and 2014–2019. Energy efficiency barely 
improved in the latter period [16]. With a hydrocarbon-dominated en-
ergy mix [17], Hungary has a high energy import dependency rate [18]. 
Therefore, domestic energy prices are to a large extent reliant on factors 
determined outside the Hungarian borders. 

Fig. 1. Share of utility expenditure in total household expenditure in the Visegrád countries, 2010, 2015 and 2018 (%). 
Source: Own compilation based on Eurostat [8]. 

2 These sources are cited where they occur in the text. 
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Nevertheless, the fragile economic situation of Hungarian house-
holds and the large share of utility costs in household budgets in 
conjunction with agenda-setting purposes prompted the Hungarian 
government to launch a comprehensive and significant utility cost 
reduction campaign in 2013, also involving non-energy utility costs,3 

which fall outside of the focus of this article. Natural gas, electricity and 
district heating prices were reduced permanently in the household 
sector in three consecutive steps between 2013 and 2014:  

– In the first phase, between January and October 2013, the price 
decline was 10% for the three energy sources;  

– In the second phase, starting from November 2013, a further 11.1% 
price cut was made for the three energy sources; 

Fig. 2. Electricity prices (including all taxes and levies) for medium-sized household consumers (with an annual consumption of between 2500 and 5000 kWh) in the 
EU member states, 2010, 2015 and 2018 (EU-28 = 100; EUR, PPS per kWh). 
Source: Own compilation based on Eurostat [13]. 

Fig. 3. Gas prices (including all taxes and levies) for medium-sized household consumers (with an annual consumption of between 20 GJ and 200 GJ) in the EU 
member states, 2010, 2015 and 2018 (EU-28 = 100; EUR, PPS per GJ). 
Source: Own compilation based on Eurostat [14]. 

3 The programme has affected water supply and sanitation as well as waste 
collection and chimney sweep costs. 
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– As part of the third phase, residential consumer prices for natural gas 
were decreased by 6.5% from April 2014, for electricity by 5.7% 
from September 2014 and for district heating by 3.3% from October 
2014. 

Consequently, prices paid by households fell by a total of 25.2% for 
natural gas, 24.6% for electricity and 22.6% for district heating, while 
liquefied petroleum gas (LPG) prices were also reduced by 10% in this 
period. Residential prices for natural gas, electricity and district heating 
have been fixed and remained unchanged for everyone since then. The 
price reduction is unified; it is not differentiated according to the income 
levels of households. On top of these points, one can argue that a ‘hidden 
utility cost reduction’ has also taken place because since the start of the 
utility cost reduction programme, these energy prices have not been 
adjusted for inflation, which means that they have been decreasing in 
real terms.4 

The programme started less than a year and a half before the April 
2014 parliamentary elections, and utility prices ended up being one of the 
major campaign points for the ruling party. Prior to the parliamentary 
elections in April 2018, the government decided on a further but small 
one-off subsidy of HUF 12,000 (some EUR 40), called the winter utility 
cost reduction. This focused on heating, and ultimately households using 
piped gas, district heating, firewood, coal and LPG became part of the 
campaign. The subsidy was provided as a price compensation payment 
credited into the customers’ accounts, an in-kind transfer or cash support 
depending on the availability of piped gas and district heating services 
and on the household fuel usage profile. Those who were eligible to 
receive an in-kind subsidy had to apply for the fuel. In this case, the 
deadline was longer; thus, these consumers gained access to the fuel later. 

The programme has been occupying a high-profile place on Hun-
gary’s political agenda for almost a decade. It has received great attention 
abroad not only because of the programme itself, but also because of its 
impacts on both the national and European Parliament elections in 2014 
as well as Hungary’s relations with the European Union. In contrast to the 
2014 elections, the programme was no longer the main campaign point in 
2018, as the issue of migration took its place as the exclusive agenda 
setter. However, in 2020, the government made the programme the main 
official tool in the fight against energy poverty, and high energy prices of 
2021 have led to the resurgence of the issue of utility cost reduction. The 
government even capped motor fuel prices for three months from 
November 2021, and in December 2021 it allowed small and medium- 
sized enterprises to opt for regulated electricity and gas tariffs for half a 
year. The residential energy cost reduction programme has, therefore, 
not lost its relevance and has remained one of the defining regulatory 
features of the domestic energy market, buffeted by political emotions. 

This article is a continuation of our previous work [19], which pro-
vided a first attempt to analyse the effects of the utility cost reduction. 
Despite the importance and consequences of the programme, no other 
study has yet been conducted that thoroughly examines this Hungarian 
issue, although when the measures were introduced, calculations were 
made as to who would ultimately fund the programme [20,21]. 

This article is more than a kind of a monitoring or follow-up. It has two 
main goals. The first is the same as before: using the logarithmic mean 
Divisia index (LMDI) to determine the effects of suddenly falling resi-
dential energy prices in Hungary on household energy consumption and 
to quantify what factors (intensive structural effect, extensive structural 
effect, expenditure effect and population effect) offset or reinforced this 
price effect. However, we are now relying on an adjusted methodology 
for evaluating a longer period, 2010–2018, also including the low-impact 
2018 one-time subsidy, instead of 2010–2015. There are five methodo-
logical changes which prompt us to reconsider previous results and 
conclusions. The first is a significant change in official statistics for 
measuring Hungarian renewable energy consumption. In Hungary, 

50–60% of the firewood consumed is of unknown origin and potentially 
sourced from illegal logging. This is highlighted by the sum of domestic 
firewood, energy crops production and firewood imports, which does not 
match the total for firewood used. Therefore, in order to capture the real 
size of biomass consumption, statistical data were significantly modified 
in 2017. The national energy regulator moved from using supply-side 
statistics to statistics referring to household energy consumption, 
resulting in drastically increased residential biomass (firewood) con-
sumption and thus total final energy consumption, consequently re-
flected in the share of energy from renewables. For example, the final 
consumption of renewables for energy use in 2013 – the year when the 
utility cost reduction programme was introduced – increased from 49 PJ 
to 102 PJ, and the total final consumption for energy use from 641 PJ to 
681 PJ. This suggests that the results of the 2017 article can only be 
accepted with reservations (Fig. A1 in the Appendix) [22–26]. 

The other four methodological changes include those we introduce 
to improve the methodology. The first three of the four are related to 
climate corrections. First, we calculate individual heating shares for 
each energy source.5 Earlier a reference value was applied to the heating 
share for normal year in the decomposition analysis. However, Hungary 
is in a special situation regarding heating. Compared to the EU average, 
gas is overrepresented, electricity is underrated, and the dispersion of 
the heating share by energy sources is relatively high. Thus, the calcu-
lation of individual heating shares for each energy source helps capture 
these Hungarian peculiarities. Second, we involve the so-called ‘share of 
heating dependant on degree days’ for more accurate climate correc-
tions. We take into account the technical characteristic that energy use 
for heating depends not only on the weather. Most devices, such as 
boilers, also consume energy when operating in summer mode. To 
handle this, the above new factor is introduced, and applied in the 
climate correction. Third, this time, we use climate-corrected data not 
only for residential energy consumption but also for energy expenditure 
in order to ensure the balance between the two sides of the decompo-
sition formula.6 Fourth, we set up an adjusted price effect component for 
those energy sources included in the utility cost reduction so as to 
separate the price effect of the energy sources falling outside the scope of 
the programme. We call this effect the intervention price effect. Previ-
ously, we used the total price effect to determine the effect of the utility 
cost reduction, but due to methodological changes in renewable data 
collection, firewood constitutes a notable part of residential energy 
consumption, the separation of which significantly improves the reli-
ability of the results. For example, in 2013–2014, prices for electricity, 
gas and district heating fell, but those for firewood went up. Price effects 
with opposite signs partly cancel each other out, i.e. offset each other, 
but the new methodology makes these processes visible (Table 4). Fifth, 
in addition to these, on this occasion, a more sophisticated interpreta-
tion is provided due to analysing the price, intensive structure, extensive 
structure and expenditure effects in Hungary also by income deciles and 
energy sources for the first time.7 While the first four points make our 
calculations more accurate, the fifth point, and in part also the fourth 
point, makes them more detailed. As for the fifth point, the original 
methodology was adequate to perform an impact analysis on the society 
as a whole, while the new methodology allows us to measure changing 
energy consumption of the lower, middle and upper classes, and to put a 
focus on energy poverty, a topic that became a key government argu-
ment in favour of the utility cost reduction programme years after the 
original paper. Table A1 in the Appendix shows the differences between 
calculations based on (1) the old methodology, (2) the old methodology 

4 Olivér Hortay brought this point to our attention (26 October 2020). 

5 This is based on a suggestion by one of our anonymous reviewers.  
6 This was proposed by László Szabó from Hungary’s Regional Centre for 

Energy Policy Research (2 December 2020).  
7 The price and intensive structure effects can be examined both at the levels 

of income deciles and energy sources, but, by implication, the extensive 
structure and expenditure effects only by income deciles. 
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with adjusted renewable energy consumption statistics and the inclusion 
of the 2018 winter utility cost reduction programme and (3) the new 
methodology with adjusted renewable energy consumption statistics 
and the inclusion of the 2018 winter utility cost reduction programme. 

The second goal of this article, which was not addressed in the 
original paper, is to provide a complex understanding of Hungarian 
residential energy consumption patterns and price regulation and the 
policy perspective in which the research results and thus the antecedents 
and the consequences of the programme can be interpreted. Without 
this, real conclusions and policy implications cannot be ascertained. The 
overview of the residential energy consumption is given through the lens 
of the intervention points available to reduce the ratio of energy 
expenditure to overall household income. The discussion of the policy 
perspective is divided into three parts. First, we assess Hungarian energy 
policy documents released since the formation of the new government in 
2010 in order to understand the Fidesz-led government approach to-
wards regulated prices and, in relation to these, the issues of energy 
efficiency, energy poverty and security of supply. The key documents 
reflecting current trends in government thinking are Hungary’s National 
Energy and Climate Plan (NECP), the National Energy Strategy (NES) 
2030 with an Outlook to 2040 and Hungary’s Long-Term Renovation 
Strategy (LTRS). The NECP and the NES were released in January 2020 
and the LTRS in July 2021. Second, we assess how regulated prices 
relate to market fundamentals and the consequences of the prevailing 
situation. Third, goals, measures and achievements are evaluated in 
residential energy consumption and energy efficiency. Therefore, in this 
article, a quantitative method is combined with qualitative analytical 
tools to obtain a broad analysis. 

We can find examples for applying the LMDI method to EU countries 
in examining energy efficiency, but the literature lacks analyses similar 
to our work. However, we can identify such LMDI studies for emerging 
markets and developing economies, such as China, Kazakhstan, Hong 
Kong or Iran. These papers tend to reveal the effects of the elimination of 
regulated prices, but examples also exist for the effects of cuts in regu-
lated prices. They find that price changes affect income groups differ-
ently, and many households respond by switching to other forms of 
energy. A common and obvious conclusion is that energy prices have an 
impact on household energy consumption [27–32]. Our paper also 
makes an empirical contribution by documenting a textbook example of 
how the theory applies to practice in an EU member state. Considering 
both the positive and negative consequences, Hungary can set an 
example for other countries in the future. 

The rest of the article is organised as follows. Section 2 explains the 
residential energy consumption patterns and price regulation in 
Hungary. Section 3 describes the methodology and data. It introduces 
the LMDI method and considers international experiences related to the 
topic. Section 4 presents the index decomposition results and the pro-
cesses which lie behind these figures. Section 5 discusses the policy 
perspective. Finally, conclusions and policy implications are offered at 
the end of the article (Section 6). 

2. The Hungarian residential energy consumption patterns and 
price regulation 

In 2018, Hungary’s gross inland and final energy consumption 
reached 1118 PJ and 747 PJ, respectively, whereas residential final 
energy consumption was 244 PJ, or 271 PJ if corrected by climate 
(Table 1) [23]. The climate-corrected final energy consumption of the 
Hungarian household sector declined between 2012 and 2014, but 
growth was seen in the period of 2015–2017. 

Most household energy consumption (71.7% in 2018) goes on 
heating homes. The remaining share of energy is almost exclusively for 
water heating (12.8%) and the use of lighting and electrical appliances 
(excluding the use of electricity for powering the main heating, cooling 
or cooking systems) (10.4%). Space cooling accounts for a negligible 
proportion of residential final energy consumption (0.2% in 2018), but 

the share for cooling continues to increase [33,34]. 
The largest part of the residential final energy consumption is covered 

by natural gas (48.6% in 2018), followed by renewables (23.5%), elec-
tricity (16.8%), district heating (8%), solid fossil fuels (1.6%) and oil and 
petroleum products (1.3%) (Table 2). Gas (56.3% in 2018) and renew-
ables (32.0%) cover the bulk of the energy needs for space heating. Dis-
trict heating accounted for 8.3% of space heating in 2018, but gas 
provides close to 70% of total derived heat production (such as district 
heating), which put additional emphasis on the importance of gas [33]. 
The residential sector takes the largest share of Hungary’s gas con-
sumption [35]. Piped gas is available almost all over the country and is 
frequently used. More than 90% of the Hungarian settlements are sup-
plied with piped gas, and around three-quarters of the households use it 
[36]. Subsidised domestic gas prices significantly contributed to the 
massive penetration of gas in households. In contrast, solid fossil fuels, 
electricity and oil and petroleum products (including LPG) represented 
only 2.3%, 0.8% and 0.2% in space heating, respectively [33]. 

As mentioned, the ratio of energy expenditure to overall household 
income is mainly determined by the energy prices, the amount of 
disposable income and the level of energy efficiency of residential 
buildings, but other factors, such as energy conservation, also come into 
play.8 In 2000, Hungarian households spent only 17.7% of their total 
expenditure on housing, compared to over 25% in 2010, as reported by 
the Hungarian Central Statistical Office (KSH) [37].9 The shift between 
the two items can be explained by decreasing food-related expenses of 
households. Generally, stagnating or declining incomes force consumers 
to change their buying habits in favour of cheaper products. However, 
since housing expenditure is inelastic in the short term (and only rela-
tively elastic in the long term), households face a great burden to adapt 
to such challenges [38]. Since 2013, the two ratios seem to have been 
moving in opposite directions. Consequently, between 2014 and 2018, 
the expenditure on food and non-alcoholic beverages accounted for the 
biggest item, with 24.6% share of the total in 2018, while the share of 
housing expenditure declined to 19.3% (the share of utility costs was 
15.8% in 2018 and that of energy expenditure 11.4%) [37]. The share of 
energy expenditure in the total annual expenditure had decreased in the 
Visegrád region by 2018 (Fig. 1), but while such expenditure in current 
prices increased by more than 17% in Slovakia and Poland and remained 
almost unchanged in Czechia, it decreased by 26.4% in Hungary be-
tween 2010 and 2018 [8]. 

Due to the high share of gas in residential energy consumption, the 
rise and fall of gas prices is the most critical for the Hungarian popula-
tion, but prices of firewood, electricity and district heating are also 
important issues. In contrast to firewood, regulated prices provide an 
opportunity to reduce utility costs in the cases of natural gas, electricity 
and district heating. Currently, only households and other selected 
consumers, such as small businesses, have the right to purchase gas and 
electricity at regulated prices in the so-called ‘universal service’, intro-
duced for electricity in January 2008 and for gas in July 2009. Resi-
dential gas and electricity customers served with market-priced supply 
are a rare phenomenon in Hungary, but they have the option to buy gas 
and electricity in the unregulated segment. The change in the universal 
service pricing came after Fidesz won the parliamentary elections in 
spring 2010, ending a system in place between January 2008/July 2009 
and June 2010, when prices were calculated by service providers, and 
their proposals were submitted to the energy regulator, who then 

8 However, residential energy consumption is affected by many other factors, 
such as energy structure (mix); urbanisation; type, size and conditions of 
buildings; type, number and energy efficiency of household devices; household 
size and type; employment status and medical conditions of household mem-
bers; other consumer habits. In this article, we cannot address all these points.  

9 In total terms, there is only a slight difference between housing expenditure 
data from Eurostat [8] and KSH [37]. However, on the level of subcategories, 
significant differences can be found due to varying data collection methods. 
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approved them. In 2010, more intense governmental control started in 
Hungary. With effect from July 2010, the energy regulator was demoted 
to carry out only preparatory tasks for ministerial decrees on regulated 
electricity and gas prices, and Hungary’s National Development Minis-
try became the price-setting authority. Presently, the Ministry for 
Innovation and Technology performs this task. 

In the 2010s, the government introduced certain taxes burdening the 
energy sector, while the energy regulator started to undertake a special 
role, characterised by strong government control and in some cases 
unquestionable decisions.10 The latter is related to the centralised 
decision-making that can be observed at policy level. 

Under the new government, regulated gas prices remained un-
changed in the second half of 2010, while electricity prices decreased in 
July 2010, with the latter still being approved by the energy regulator. 
However, in 2011 and 2012, the two years before the utility rate cuts, 

regulated gas and electricity prices both increased, though in 2011 there 
was no price increase for consumers using under a certain amount of gas, 
and discounts on gas prices for large families (those with at least three 
children) were introduced that year. Regulated gas and electricity prices 
in the universal service are not uniform across the country, but differ 
across distribution companies. 

In contrast to electricity and gas, there had not previously been 
central price regulation for district heating; this was a municipal 
competence, though between 2009 and 2011, district heating prices 
were subject to price control by the energy regulator. Accordingly, 
district heating providers submitted their requests for price changes to 
the energy regulator before municipalities made their decisions on pri-
ces capped by the energy regulator. In the new situation, as a first step, 
prices were frozen in March 2011, and with effect from April 2011 
district heating also brought under central price regulation. However, in 
the end, in 2012, district heating prices rose. Therefore, the utility cost 
reduction programme was preceded by price increases for gas, elec-
tricity and district heating, made by the same government. 

The LPG market is a special case because steps have been taken in a 

Table 1 
Energy consumption in Hungary, 2010–2018 (PJ).   

2010 2011 2012 2013 2014 2015 2016 2017 2018 

Gross available energy 1113.4 1091.2 1037.1 1001.5 997.4 1055.2 1068.5 1116.0 1118.0 
Gross inland consumption 1113.4 1091.2 1037.1 1001.5 997.4 1055.2 1068.5 1116.0 1118.0 
Gross inland consumption (Europe 2020–2030) 1113.4 1091.2 1037.1 1001.5 997.4 1055.2 1068.5 1115.7 1117.6 
Primary energy consumption (Europe 2020–2030) 1030.7 1021.2 968.6 938.1 920.9 975.4 990.4 1024.2 1024.9 
Final energy consumption (Europe 2020–2030) 730.6 732.4 689.7 694.4 679.1 728.5 744.3 773.8 775.1 
Available for final consumption 789.7 778.8 744.6 734.9 723.4 776.1 791.0 829.9 832.3 
Final consumption for energy use 706.7 708.3 670.0 680.6 660.5 704.6 724.6 747.7 746.7 
Households 278.4 275.1 266.9 260.0 229.7 249.9 258.4 263.5 243.6 
Households (climate corrected) 277.2 281.6 276.1 274.3 268.0 269.5 271.4 274.5 270.9 

Note: In the article, we use the term ‘final consumption for energy use’ and not ‘final energy consumption (Europe 2020–2030)’ when referring to final consumption. 
‘Gross available energy’ is equal to ‘gross inland consumption’ because of the lack of international maritime bunkers in Hungary. 
Source: Eurostat [23] and own calculations. 

Table 2 
The structure of residential energy consumption and expenditure by energy sources in Hungary, 2010–2018 (PJ, %).  

Year Unit Energy source 

Gas Total petroleum products District heating Solid fossil fuels Primary solid biofuels Other renewables Electricity Total 

2010 PJ 136.5 5.6 23.9 6.2 65.6 0.2 40.3 278.4 
% (PJ) 49.0 2.0 8.6 2.2 23.6 0.1 14.5 100.0 
% (HUF) 37.0 2.8 10.7 12.2a –b 37.3 100.0 

2011 PJ 124.2 4.4 22.1 7.2 76.2 0.3 40.7 275.1 
% (PJ) 45.2 1.6 8.0 2.6 27.7 0.1 14.8 100.0 
% (HUF) 36.6 3.2 11.2 13.3a –b 35.8 100.0 

2012 PJ 113.2 3.3 22.5 6.4 83.0 0.3 38.2 266.9 
% (PJ) 42.4 1.2 8.4 2.4 31.1 0.1 14.3 100.0 
% (HUF) 35.1 3.2 11.3 15.4a –b 35.0 100.0 

2013 PJ 105.2 3.6 21.9 5.6 85.3 0.4 38.1 260.0 
% (PJ) 40.5 1.4 8.4 2.1 32.8 0.1 14.6 100.0 
% (HUF) 34.0 3.1 11.4 16.1a –b 35.4 100.0 

2014 PJ 97.2 3.1 18.1 4.3 69.1 0.4 37.5 229.8 
% (PJ) 42.3 1.3 7.9 1.9 30.1 0.2 16.3 100.0 
% (HUF) 33.6 3.1 10.7 18.4a –b 34.1 100.0 

2015 PJ 109.9 3.1 19.6 4.0 73.9 0.4 39.0 249.9 
% (PJ) 44.0 1.2 7.8 1.6 29.6 0.2 15.6 100.0 
% (HUF) 33.6 3.2 10.0 19.2a –b 34.0 100.0 

2016 PJ 117.8 2.5 20.6 5.0 72.0 0.5 39.4 257.8 
% (PJ) 45.7 1.0 8.0 2.0 27.9 0.2 15.3 100.0 
% (HUF) 35.1 3.0 9.5 19.0a –b 33.5 100.0 

2017 PJ 124.4 3.1 20.9 5.9 68.0 0.9 40.5 263.7 
% (PJ) 47.2 1.2 7.9 2.2 25.8 0.3 15.4 100.0 
% (HUF) 36.5 2.8 9.2 18.4a –b 33.2 100.0 

2018 PJ 118.5 3.2 19.6 4.0 56.6 0.8 40.9 243.6 
% (PJ) 48.6 1.3 8.0 1.6 23.2 0.3 16.8 100.0 
% (HUF) 35.5 2.6 9.0 19.7a –b 33.2 100.0  

a The Eurostat [8] and KSH [16] databases are compatible with each other, and only a small difference can be seen. KSH [16] merges expenditure data of solid fossil 
fuels and primary solid biofuels into one category called solid fuels. Therefore, these data show the share of residential energy expenditure on solid fuels. 

b The ratio of residential energy expenditure on other renewables is 0% because these renewables, such as solar, have zero or negligible marginal costs of production. 
Source: Own calculations based on Eurostat [8] (for data in PJ) and KSH [16] (for data in HUF). 

10 András Deák provided some background information on these issues (16 
December 2019). 
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free market to achieve price reductions via the utility cost reduction 
programme. In the case of the concerned products, price regulation as 
part of the utility cost reduction programme refers to price decreases as 
of July 2013 compared to market prices on 1 December 2012. Prices 
charged by suppliers entering the market after 1 December 2012 are set 
by the energy regulator. 

In parallel to the utility cost reduction programme, the Hungarian 
energy landscape went through a major renationalisation campaign, 
expanding both state assets and ‘special domestic private property’, the 
latter having close and intensive coordination with the government and 
typically referring to assets owned by Lőrinc Mészáros, a former gas-pipe 
fitter and later a mayor in Viktor Orbán’s quasi-home village, who is 
perceived by the public as having become a billionaire due to his 
friendship with Viktor Orbán and winning contracts from the 
government. 

In the mid-2010s, multinational companies dominated gas and 
electricity distribution and retail, while state-owned companies led the 
gas and electricity wholesale market after the government acquired the 
dominant gas wholesaler from one of the multinationals. Recent new 
dynamics refer to exiting multinationals and entering state-owned and 
domestic private companies in gas and electricity distribution and retail, 
with a single state-owned player in the regulated prices segment of the 
gas retail market because other players withdrew from the universal 
service in gas.11 Meanwhile, district heating systems are owned by the 
municipalities. 

In Hungary, between 1995 and 2012, prices of food and other 
commodities, including fuel for vehicles, have generally moved with the 
inflation index, but prices of services, especially those of residential 
energy, increased at a rate higher than the inflation rate. The utility cost 
reduction programme largely contributed to lower inflation that went 
negative in 2014 (− 0.2%) and 2015 (− 0.1%) from the high of 5.7% in 
2012 [39], though it has been rising again since 2016. By 2018, Hungary 
had drastically improved its position in the EU ranking of residential gas 
and electricity prices in PPS, moving into the middle third range of 
countries both in terms of electricity prices (18th highest) and gas prices 
(19th) (Figs. 2 and 3) [13,14]. Gas and electricity prices had become 
more favourable in Hungary than in the other three Visegrád countries. 
While there is no price regulation for gas and electricity in Czechia, in 
2019 almost all or all households in the other three Visegrád countries 
were supplied with gas and electricity under a price intervention 
mechanism [10]. 

Since in Hungary most household energy is used for heating, also the 
largest utility cost item, a particular issue for households is whether their 
heating is among the beneficiaries of the utility cost reduction. Just 
under two-thirds of the energy used has been subsidised under the 
permanent price cut, i.e. those customers who heat their homes with 
natural gas, district heating, LPG and electricity. However, the cost of 
the remaining roughly one-third of energy, i.e. firewood- and coal- 
heating households, has only been supported by the winter utility cost 
reduction programme. At the same time, firewood and coal prices 
increased 1.5 times between 2010 and 2018 [40]. Naturally, a house-
hold can combine multiple energy sources for heating, but in practice 
this is often unfeasible for the poorest households. These customers have 
only benefitted from the permanent programme by other types of end 
use, as subsidised electricity is used for lighting and other electrical 
appliances, or these households may consume subsidised energy sources 
for cooking and water heating. However, firewood and coal use is 
overrepresented among low-income households and is most prevalent in 
districts having a worse social situation [41]. As early as September 
2013, it was announced that there were plans to reduce the burden on 
families using wood and coal for heating, but the 2018 winter utility cost 
reduction was all that was achieved [42]. The 2018 winter utility cost 

reduction programme should not be confused with the issue of the ‘so-
cial fuel’ programme introduced in 2011 for receiving firewood or 
brown coal. The financial support is claimed by the municipalities from 
the Ministry of the Interior and then the purchased fuel is distributed by 
local governments on the basis of social criteria. Although increasing in 
the 2010s, the programme has a low budget, despite the fact that heating 
subsidies are important because of the effects of poverty on health and 
environment. Ambient (outdoor) and household (indoor) air pollution is 
a palpable problem during the heating season in Hungary due to the 
combustion of low-quality fuels and waste in old, inefficient and 
unmaintained heating appliances, ignoring guidelines for proper use 
[41]. However, special attention is paid to the ‘social fuel’ programme in 
the Hungarian Long-Term Renovation Strategy. Together with the 
regulated prices, it serves as a background to managing the problem of 
energy poverty and related health issues [43]. 

In the early 2010s, the low level of gas consumption, the declining 
share of gas and, conversely, the increase in the role of firewood were 
mainly explained by affordability reasons, while only a minor role was 
played by other aspects (including energy conservation and efficiency or 
foreign employment and emigration) [44]. Household gas consumption 
peaked at 164.5 PJ in 2005 and was at 118.5 PJ as of 2018 [23,45]. This is 
a much lower level, but since 2015 an upward trend has been observed, 
with 21.9% higher demand in 2018 than in 2014. These good years for 
gas have strongly been linked to the utility cost reduction programme, 
and are partly due to consumers switching back from firewood to gas. The 
consumption fluctuations of renewables signal that households consider 
biomass an alternative source for heating. Its share in residential energy 
consumption was still over 30% in each year between 2012 and 2014, 
compared to just above 23% in 2018. Between 2014 and 2018, the share 
of firewood decreased and that of gas increased [23]. It cannot be 
excluded that the importance of natural gas would have declined further 
without the utility cost reduction programme. The volume of electricity 
consumption decreased slightly during the period of 2012–2014, but it 
has been growing again since 2015 (Table 2). 

According to the calculations of Hungary’s Ministry for Innovation 
and Technology, the utility cost reduction programme resulted in a total 
of HUF 1700 billion savings to Hungarian households during the period 
of 2013–2019 [46]. We estimate a much lower figure of HUF 632.5 
billion for that period. This represents an average of 0.3% of annual GDP 
between 2013 and 2018. Between 2010 and 2018, per capita adjusted 
gross disposable income of households and actual individual consump-
tion per capita, both measured in PPS, grew in real terms at average 
annual rates of 3.1% and 2.6%, respectively, though in absolute terms, 
the other three Visegrád countries are better off than Hungary [47,48]. 
Gross debt-to-income ratio of households fell from 67.9% in 2010 to 
33.4% in 2018 in Hungary [49]. In 2018, only 11.1% of households had 
arrears on utility bills, compared to 22.1% in 2010 [5]. In parallel, the 
share of the total population at risk of poverty or social exclusion 
dropped from 31.5% or 2.9 million in 2010 (34.8% or 3.3 million in 
2012) to 19.6% or 1.9 million in 2018. In 2018, this ranked Hungary in 
the middle range of poverty across EU member states, while Czechia 
(12.2%) and Slovakia (16.3%) had among the lowest poverty rates, and 
Poland was also better placed (18.9%) than Hungary. Nevertheless, this 
rate has improved the most in Hungary since 2010 [50]. In contrast, the 
drastic decline in extreme poverty in Hungary from 3.4% or 331,000 in 
2010 (and 4.9% or 481,000 in 2013) to 1.2% or 119,000 in 2018 is in 
significant part attributable to statistical measurement in relation to 
those employed in the Public Works Scheme [51,52]. 

Since households have the largest potential for final energy savings, 
they are critical in reaching final energy consumption and savings goals. 
Buildings are at the heart of energy savings. The largest potential lies in 
the renovation of existing residential homes. The 2015 National Build-
ing Energy Performance Strategy set the target for primary energy 
savings from renovation of residential buildings to be achieved at 38.4 
PJ per year by 2020: 17.6 PJ from single-family detached homes, 12.8 PJ 
from prefabricated apartment blocks and 8.0 PJ from traditional multi- 

11 Balázs Felsmann provided valuable comments on this part of the paper (2 
December 2020). 
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family residential buildings [53]. Nearly 80% of Hungarian homes fail to 
meet modern functional technical and thermal engineering re-
quirements. The energy efficiency of buildings built between 1946 and 
1980 is particularly poor, among which single-family detached houses 
are the least efficient [54]. 

According to Eurostat [2], the share of the Hungarian population 
having difficulty obtaining the necessary energy in their home to meet 
basic needs decreased from 10.7% in 2010 to 6.1% in 2018, compared to 
the EU average of 7.3% in 2018. The other three Visegrád countries 
registered better figures, with Czechia having 2.7%, Slovakia 4.8% and 
Poland 5.1% in 2018. However, a composite indicator has been formed 
by OpenExp [55], whose European Energy Poverty Index (EEPI) for 
scoring and ranking the member states’ progress in alleviating energy 
poverty shows that despite the positive tendency, the effectiveness of the 
utility cost reduction programme is only relative in Hungary. Irre-
spective of the Hungarian government’s efforts, Hungary ranked last 
among EU members in 2018, while Czechia came in at 11th place, 
Poland at 12th and Slovakia at 24th. 

Wasted energy is also a relevant factor that exists in parallel to en-
ergy poverty. In Hungary, there is a bad habit of overheating residential, 
public and commercial buildings in the winter. Therefore, in many 
cases, there is a possibility for energy conservation by reducing the in-
ternal temperature. One survey, involving France, Germany, Hungary, 
Spain and Ukraine, asked about the average temperature of a home 
during the winter when residents are at home. Although the answer to 
the question is likely to be largely a subjective estimation, the difference 
between Hungary and the other countries is quite striking. Nearly 65% 
of Hungarian households heat their homes to 22 ◦C or above and 24% to 
24 ◦C or more, and there is no clear relationship between the control-
lability of the temperature and the declared temperature levels [56]. 

3. Methodology and data 

The main goal of decomposition analysis is to quantify the effects of 
various factors on a dependent variable. A dependant variable can be a 
unit cost indicator or an aggregate indicator (e.g. a quantity or an in-
tensity indicator) and can be connected to an energy-related variable or 
an environmental impact (e.g. emission) [57–59]. In energy research, 
two broad categories of the decomposition techniques can be distin-
guished: structural decomposition analysis (SDA) and index decompo-
sition analysis (IDA). Both of these techniques have many types. 
Typically, the SDA approach is used when data are at a lower dis-
aggregated level (such as data based on input-output tables), while the 
IDA utilises data mainly at higher level of aggregation [60,61]. With 
IDA, both absolute (additive approach) and relative (multiplicative 
approach) change can be decomposed, and the effects can be quantified 
on different levels (e.g. income groups, geographical areas or sectors). 
Ang and Choi [62], Liu and Ang [63] and Ang [64,65] provide a 
comprehensive overview of IDA models. 

Since the pioneering work of Haas [66] in 1997, there have been a 
number of studies on the decomposition of residential energy con-
sumption [27–32,61,67–70]. Generally, the following factors are 
calculated: population, income, prices, energy intensity and energy mix 
(structural change). In most cases, energy consumption is climate cor-
rected, though sometimes weather is an independent factor in the index 
decomposition analysis [68]. In this article, four effects are identified 
and measured: price, (intensive and extensive) structure, expenditure 
and population effects. We use the same methodology, i.e. the additive 
approach of IDA and the LMDI12 method, as we did for earlier data [19]. 
Here, only the main steps of the analysis are presented. 

Let V be an energy-related aggregate. We assume that it is affected by 
n variables, so x1, x2, …, xn. The aggregate can be divided into i sub-
sectors (here income deciles) where the changes take place. The 

connection among the subsectors can be described by: 

V =
∑

i
Vi = x1,ix2,i…xn,i. (1) 

By the additive method, we decompose the absolute changes: 

ΔVtot = VT − V0 = ΔVx1 + ΔVx2 + … + ΔVxn, (2)  

where 

V0 =
∑

i
x0

1,ix
0
2,i…x0

n,i, (3)  

VT =
∑

i
xT

1,ix
T
2,i…xT

n,i, (4)  

and 0 is the base year, T is the actual year. 
The LMDI method [63] is employed: 

ΔVx1 =
∑

i
L
(
V0

i ,V
T
i

)
*ln

(
xT

1i

/
x0

1i

)
, (5)  

L(a, b) = (a − b)/(ln(a) − ln(b) ), for a ∕= b and = a, for a = b. (6) 

This method has several major advantages, such as the ability to 
handle zero values, path independency, consistency in aggregation and 
perfectness in decomposition (the calculation does not result in residual 
terms) [31,61,64,70]. In a similar way to Zhao et al. [29], the identity of 
the decomposition analysis in this article is as follows: 

E =
∑

i

∑

j

(
Eij

/
Yij
)
*
(
Yij
/

Yi
)
*(Yi/Li)*(Li/Pi)*Pi, (7)  

where 

E is the climate-corrected final energy consumption of the household 
sector (PJ), 
Y is annual per capita household expenditure on electricity, gas and 
other fuels (HUF), 
L is the annual total household expenditure (HUF), 
P is the population (capita), 
i is the income decile, and 
j is the type of energy consumed by residents, such as solid fuels, total 
petroleum products, gas, electricity and district heating.13 

Zhao et al. [29] examine the urban residential energy consumption 
and apply data with regard to energy-using activities and energy-using 
products as subcategories. However, in our case, income deciles and 
the type of energy sources are the levels of aggregation. These choices 
are justified by both the available data and our preliminary assumption 
that changes in the residential energy consumption between 2010 and 
2018 were influenced mainly by the prices and disposable income. Here, 
regional differences between Hungarian counties or urban and rural 
areas are not taken into consideration, which is primarily justified by the 
objective of the research. This level of aggregation would go beyond the 
scope of this study. 

For a clearer presentation, we introduce five new intermediate terms 
to present the five previous terms in Eq. (8), respectively, so: 

E =
∑

i

∑

j
PR*S1*S2*EP*PO. (8) 

Applying the additive form of LMDI, changes in residential energy 
consumption between any two years (t and t-1) are: 

ΔEtot = Et − Et− 1 = ΔEPR + ΔES1 + ΔES2 + ΔEEP + ΔEPO, (9) 

12 It is called the LMDI-I method in Kaltenegger [59]. 

13 To be precise, derived heat is listed here, but this refers to district heating in 
this case. 
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where 

ΔEPR is the price effect, 
ΔES1 is the intensive structure effect, 
ΔES2 is the extensive structure effect, 
ΔEEP is the expenditure effect, and 
ΔEPO is the population effect. 

Each of these five effects shows the impact of a specific factor on the 
residential energy consumption by income deciles. They quantify how 
much the specific component would have contributed to changes in the 
dependent variable (assuming other factors were fixed). However, it is 
important to highlight that the methodology is suitable only for 
measuring these impacts on the final energy consumption of the selected 
sector, and does not provide detailed information on the energy use by 
different energy sources. The price effect represents the impact of energy 
price change; the intensive structure effect refers to the change in the 
composition of energy expenditure; the extensive structure effect is the 
change in the share of energy expenditure in total household expendi-
ture; the expenditure effect means the change in per capita total house-
hold expenditure; and, finally, the population effect is the change in 
population size. 

To determine the direct effect of the utility cost reduction programme, 
the price effect is divided into two main parts: price effect for energy 
sources that are covered by the programme (natural gas, electricity and 
district heating) and for those that are not (solid fuels and petroleum 
products14). We call the former effect the intervention price effect. 

The sample period is from 2010 to 2018, which is justified by the 
limitation in data availability. Annual data collected from Eurostat and 
KSH as listed below are applied in the calculations:  

– final energy consumption of the households by energy sources, such 
as solid fossil fuels, total petroleum products, gas, electricity, district 
heating, primary solid biofuels and other renewables15 (unit: PJ; 
source [23]),  

– heating degree days by NUTS 2 region, which include actual heating 
degree days and mean heating degree days over the period of 
1980–2004 (unit: day; source [71,72]),  

– annual per capita expenditure by COICOP and income deciles (unit: 
HUF; source [37]), and16  

– number of persons by income deciles (unit: capita; source [73]). 

Nevertheless, the annual per capita expenditure data by COICOP 
classification do not contain separate information on renewables. The 
available subcategories are electricity, gas, liquid fuels, solid fuels and 
district heating, but the category of solid fuels also includes household 
expenditure on solid fossil fuels and primary solid biofuels (the latter 
referring essentially to firewood) [37]. In contrast, in energy statistics 
provided by Eurostat, solid fossil fuels are not merged with ‘solid 
biomass’ (primary solid biofuels) [74]. Because of this limitation, energy 
use data should be harmonised with household expenditure data cate-
gories. In doing so, energy sources are grouped as follows: electricity, 
gas, total petroleum products, solid fuels (including both solid fossil 
fuels and primary solid biofuels) and district heating. Consumption data 
on primary solid biofuels contains illegally collected and/or traded 
firewood, but in this article, only legally harvested and traded firewood 
is considered, because expenditure data could cover only that. 

The final energy consumption of the household sector is climate 
corrected, so the heating degree days are used to normalise the energy 
consumption. In making these calculations, the following formula was 
applied (similarly to Enerdata and Eurostat): 

E=Ewc*1 / (1 − K * (1 − DD /DDn)) (10)  

and 

K = k*a, (11)  

where 

E is the climate-corrected energy consumption, 
Ewc is the energy consumption, 
K is the corrected heating share for normal year, 
k is the heating share for normal year, 
a is the share of heating dependant on degree days (i.e. 90%), 
DD is the heating degree days, and 
DDn is the average number of heating degree days for the 25-year 
period of 1980–2004. 

DDn is calculated as a long-term average of the number of heating 
degree days over a period of time in the past. The number of years taken 
into account depends on the data source; Eurostat takes into consider-
ation 25 years (i.e. 1980–2004) [75]. 

Introduction of a is necessary. The climate correction is applied only 
to 90% of the space heating energy consumption due to the fact that 
‘some losses are not dependent on the number of degree days’ [76]. The 
k reference value is determined on the basis of the 2020 NECP and NES. 
They consider 2017 as the base year for the heating share in the final 
energy consumption of the household sector [34,77].17 Following this 
methodology, the k reference value is calculated by energy sources 
(Table 3). 

The annual per capita expenditure by COICOP and income deciles, 
especially the energy expenditure, is also affected by milder winters, so 
these data also require corrections. The climate-corrected household 
expenditure indicator is calculated in a similar way to energy con-
sumption. Thus, data bias is avoided. 

4. Results 

The climate-corrected final energy consumption of the Hungarian 
household sector, excluding illegal firewood operations, declined be-
tween 2011 and 2013, but growth was seen in the period of 2014–2017. 
Fig. 4 illustrates the main drivers of these changes, i.e. the impact of the 
five different types of effects. In the following, possible explanations of 
the effects are discussed in a broader context. 

The price effect shows that the higher price environment had a 
negative impact on the residential energy consumption between 2011 
and 2012, but the situation was significantly changed from 2013 on-
wards as a result of the utility cost reduction programme and thus 
decreasing energy expenditure. These changes are in line with the 

Table 3 
The k reference value by energy sources, 2017 (%).  

Energy source Reference value 

Electricity 3.7 
Gas 83.5 
Total petroleum products 12.7 
Solid fuels 98.8 
District heating 76.6 

Source: Own calculation based on Eurostat [33]. 

14 Although LPG prices have been affected by the utility rate cuts, we could 
not include this energy source into the calculation of the intervention price 
effect due to lack of detailed data.  
15 The category ‘other renewables’ is given if ‘primary solid biofuels’ are 

subtracted from ‘renewables and biofuels’ [23].  
16 Note that coherent time series for such data are available only for the period 

of 2010–2018. 17 This point was brought to our attention by an anonymous reviewer. 
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economic expectation that higher energy prices motivate households to 
reduce energy consumption to save money, while lower prices 
encourage greater demand. Without taking structural, expenditure or 
population effects into account, figures reveal that the price effect itself 
would have increased the dependent variable by 5.7 PJ in 2013, 19.1 PJ 
in 2015 and 0.4 PJ in 2016 (from the previous year, respectively). 
However, in 2014 and 2017–2018, the size of the price effect was 
negative at − 10.7 PJ in 2014, − 2.9 PJ in 2017 and − 21.5 PJ in 2018. 

The picture is considerably more nuanced if the price effect is split 
into two and the intervention price effect of the three energy sources 
covered by the state intervention is separated (Table 4). In 2013, the 
intervention price effect was 6.6 PJ (the sum of 2.1 PJ, 3.7 PJ and 0.9 
PJ), − 1.3 PJ in 2014, 18.9 PJ in 2015, 1.8 PJ in 2016, − 2.0 PJ in 2017 
and − 10.8 PJ in 2018. Overall, the utility cost reduction programme 
generated an extra energy use of 13.2 PJ in the residential sector during 
the period of 2013–2018. 

Except a slight rebound in 2014, the intervention price effect was on 
a declining trend over the examined period. The Hungarian households 
adapted to the lower price environment, leading to the results of the 
intervention price effect being diminished and thus the utility cost 
reduction programme being exhausted. During this adaptation, the 
residential energy mix was restructured, with many households 
switching from firewood to gas. In 2014, the third phase of the pro-
gramme started only in April; therefore, it could not affect energy con-
sumption in the winter of 2013/2014, reflected in the negative 
intervention price effect. Meanwhile, firewood prices, which are not 
affected by the state intervention, went up significantly during the 
period of 2010–2018 [40]. The importance of firewood in the Hungarian 
residential energy mix is also evidenced by the fact that the total price 
effect was mainly driven by changes in the price of solid fuels. This is 
particularly striking in 2014 when the price effect of solid fuels 
amounted to − 9.0 PJ, compared to the total price effect of − 10.7 PJ. 

When examining the intervention price effect by income decile 
(Table 5), the absolute values for each year are found to be much lower in 
deciles 1–5 than in 6–10. The different income deciles have not benefitted 
equally from the price fall, with the size of the intervention price effect 
varying by income decile. This may confirm our assumption that the state 

intervention had a smaller effect on the lower deciles, and it favoured 
mainly the upper-middle income class and the wealthiest. The largest 
difference occurred in 2015, with the intervention price effect being more 
than double in deciles 6–10 than in 1–5 and the difference being 7.4 PJ. 

The development of the total price effect and especially that of the 
intervention price effect uncovers three major findings. First, the utility 
cost reduction programme had a tangible impact on Hungarian resi-
dential energy use by significantly increasing it. Second, the role of solid 
fuels is still considerable and the price growth for firewood is clearly 
reflected in the price effect. Third, although the poor have also benefited 
from the programme, these benefits have been far less than the positive 
effects experienced in the upper income deciles. 

The structural effect can be divided into two main parts, intensive and 
extensive. The intensive part (the change in the composition of energy 
expenditure) is affected by two factors, the price change between various 
energy sources and the structural shift in the energy mix (the so-called 
basket effect). The extensive part shows the energy intensity develop-
ment, i.e. the energy expenditure per unit of annual total expenditure. 

Between 2011 and 2012, the intensive structural effect was positive 
(Tables 6 and 7). This suggests that during these years there was an 
increasing demand for cheaper energy sources, and many families 
switched to the less modern but more favourably priced firewood as fuel. 
In 2013, some restructuring took place as a result of the utility cost 
reduction programme. An increasing demand for higher quality energy 
sources can be observed, which is most evident in higher gas con-
sumption. What natural gas lost in popularity in 2012–2013, it actually 
gained back in 2016–2017. Solid fuels are slowly losing importance, but 
are still considered as fuels for the poor.18 

The extensive structural effect was positive in 2011, which could be 
attributed to the increasing share of energy expenditure in the total 
annual expenditure. At that time, approximately 36% of the households 
used solid fuels for heating, compared to only 14% in 2005 [78]. This 
phenomenon is called energy degradation, referring to replacing higher 

Fig. 4. Decomposition results of residential energy consumption in Hungary, 2010–2018 (PJ). 
Source: Own calculation. 

18 No pattern can be discerned in Table 7. Therefore, this table is not analysed 
in the text. 
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quality energy sources with lower ones. Many households were forced to 
adopt coping strategies to avoid or at least limit energy poverty. In our 
case, generally, electricity or natural gas was substituted by firewood. In 
2012, the extensive structural effect became negative (even if no price 
cuts occurred at that time). In this year, the opposite changes observed 
among the income deciles highlight serious social inequalities. Energy 
expenditure increased in deciles 2, 7 and 10, and decreased in deciles 1, 
3, 4, 5, 6, 8 and 9, which signals that these latter households restrained 
their consumption and used cheaper energy sources. Typically, expen-
diture increased on solid fuels, especially firewood. Probably, high en-
ergy prices hit these households the hardest. Due to the utility cost 
reduction programme, energy expenditure declined in each income 
decile, i.e. energy intensity fell, so the effect was negative during the 
period of 2013–2018, except 2014 (Fig. 5). However, as Table 8 illus-
trates, the magnitude of the extensive structural effect exhibits large 
variations across years, with highest values in 2013 and 2015. 

The year 2014 was an outlier, with a small rebound occurring again 
(0.6 PJ). This can be explained by the starting date of the third phase of 
the programme (as described in relation to the intervention price effect) 
and soaring firewood prices. The results reveal opposite effects for the 
upper (4.8 PJ) and lower income deciles (− 4.2 PJ). The climate- 
corrected annual per capita energy expenditure on solid fuels 
increased by 25.6% in 2014, but its magnitude varies widely across in-
come deciles, and this affected mostly those in the ninth income decile 

where the growth rate was as high as 61.1%. 
Table 8 also confirms the two main points of our arguments: the 

higher income deciles are the main beneficiaries of the programme and 
firewood is still an important fuel in the residential energy mix. Except 
2014, the absolute values of the extensive structural effect were highest 
in deciles 6–10 during the programme. However, the share of solid fuels 
(mostly including firewood) exceeded 20% of the energy expenditure in 
2018 not only of those households in the bottom deciles (i.e. the poorest 
families) but also even in income decile 6 (i.e. the upper-middle class). 
The expenditure effect had a positive impact on residential energy con-
sumption in each year investigated, which can be explained by the rising 
income and standard of living. In practice, this means that households 
buy more electronic devices, which they use more frequently, the 
average floor area per person increases (at the same time, larger areas 
need to be heated and cooled), they raise the heating temperature, and 
so on. Similar to the price effect, the expenditure effect is higher in the 
middle class and top income deciles than in the lower ones (Table 9). 
The largest difference in the expenditure effect between the income 
deciles can be observed in 2014 with 4.3 PJ, while the lowest in 2016 
with 1.9 PJ. 

Finally, Hungary’s constantly declining population (by an average of 
26,600 people per year during the period of 2010–2018) can be detected 
in the population effect. In all of the examined years, this had a negative 
impact on residential energy consumption. The values are similar to 

Table 4 
The price effect by energy sources, 2010–2018 (PJ).   

2011 2012 2013 2014 2015 2016 2017 2018 

Electricity − 0.5 − 2.1 2.1 2.7 1.6 0.0 0.0 − 1.2 
Gas − 19.3 − 8.1 3.7 − 2.3 14.3 0.2 − 2.4 − 7.9 
Total petroleum products − 2.2 − 1.1 0.6 − 0.4 0.0 − 0.5 0.7 0.1 
Solid fuels − 2.1 − 7.7 − 1.4 − 9.0 0.2 − 0.8 − 1.6 − 10.9 
District heating − 4.1 − 0.3 0.9 − 1.8 3.0 1.6 0.4 − 1.7 
Total − 28.1 − 19.2 5.7 − 10.7 19.1 0.4 − 2.9 − 21.5 
Intervention price effect 6.6 − 1.3 18.9 1.8 − 2.0 − 10.8 

Source: Own calculations. 

Table 5 
The price effect by income deciles, 2010–2018 (PJ).   

1 2 3 4 5 6 7 8 9 10 1–5 6–10 Total 

2011 − 1.3 − 1.8 − 2.0 − 2.3 − 2.7 − 3.1 − 3.3 − 3.4 − 3.8 − 4.3 − 10.2 − 17.9 − 28.1 
2012 − 1.3 − 1.5 − 1.6 − 1.8 − 2.0 − 2.1 − 2.2 − 2.2 − 2.1 − 2.3 − 8.2 − 11.0 − 19.2 
2013 0.2 0.3 0.4 0.4 0.6 0.5 0.7 0.7 0.8 1.1 1.9 3.9 5.7 
2014 − 0.9 − 0.9 − 1.0 − 1.0 − 1.2 − 1.1 − 1.3 − 1.1 − 1.1 − 1.1 − 5.0 − 5.7 − 10.7 
2015 0.7 0.9 1.1 1.5 1.7 2.0 2.2 2.7 2.9 3.3 5.9 13.2 19.1 
2016 − 0.1 − 0.1 0.0 − 0.1 0.1 0.0 0.0 0.0 0.3 0.3 − 0.2 0.6 0.4 
2017 − 0.1 − 0.2 − 0.2 − 0.3 − 0.3 − 0.4 − 0.3 − 0.3 − 0.6 − 0.3 − 1.1 − 1.9 − 2.9 
2018 − 1.3 − 1.4 − 1.7 − 1.9 − 2.2 − 2.4 − 2.6 − 2.5 − 2.7 − 2.7 − 8.6 − 12.9 − 21.5 
Intervention price effect 
2013 0.3 0.4 0.5 0.5 0.6 0.6 0.8 0.9 0.9 1.1 2.2 4.4 6.6 
2014 0.0 0.0 0.0 − 0.1 − 0.2 0.0 − 0.2 − 0.2 − 0.3 − 0.4 − 0.2 − 1.2 − 1.3 
2015 0.7 0.8 1.1 1.5 1.7 2.0 2.2 2.7 2.9 3.3 5.8 13.1 18.9 
2016 0.0 0.1 0.1 0.1 0.2 0.1 0.2 0.2 0.4 0.4 0.5 1.3 1.8 
2017 − 0.1 − 0.1 − 0.1 − 0.2 − 0.2 − 0.2 − 0.2 − 0.2 − 0.5 − 0.2 − 0.7 − 1.3 − 2.0 
2018 − 0.5 − 0.5 − 0.7 − 0.9 − 1.0 − 1.2 − 1.4 − 1.4 − 1.5 − 1.8 − 3.4 − 7.3 − 10.8 

Source: Own calculations. 

Table 6 
The intensive structure effect by energy sources, 2010–2018 (PJ).   

2011 2012 2013 2014 2015 2016 2017 2018 

Electricity − 2.7 − 1.3 − 0.2 − 5.0 2.7 0.4 0.0 − 2.6 
Gas − 0.9 − 5.2 − 3.4 0.3 − 1.7 4.8 4.5 − 1.6 
Total petroleum products 0.5 0.0 − 0.1 − 0.2 0.2 − 0.1 − 0.1 − 0.5 
Solid fuels 3.8 6.9 2.0 7.2 0.7 − 1.0 − 1.1 2.8 
District heating 1.0 0.2 0.2 − 1.3 − 1.6 − 1.1 − 0.9 − 0.2 
Total 1.6 0.6 − 1.6 1.0 0.4 3.0 2.4 − 2.0 

Source: Own calculations. 
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each other, scattering around − 0.6 PJ, except for 2018 when it declined 
to − 0.4 PJ. Perhaps this figure is already an early result of the govern-
ment’s family policy, providing incentives to increase the fertility rate 
and stop population decline. Among these measures, a new family tax 
regime has been in place since 2011, and a governmental subsidy for the 
construction or purchase of dwellings for families with children was also 
introduced in 2015. Although it would certainly change the results of 
our analyses to consider the international emigration of Hungarians – a 
palpable phenomenon in the analysed period, with one estimate of 
505,000 Hungarians living in other European countries in 2017, 
compared to the 215,000 of 2010 [79], the lack of data on emigration by 

income decile prevents us from making precise calculations. Further, 
different sources give varying data on even the number of Hungarians 
living abroad. 

5. Discussion of the policy perspective 

5.1. The utility cost reduction in the Hungarian policy documents 

An evolutionary development can be observed in the discussion of 
state intervention, utility cost reduction and, in relation to these, the 
issues of energy efficiency, energy poverty and security of supply in the 

Table 7 
The intensive structure effect by income deciles, 2010–2018 (PJ).   

1 2 3 4 5 6 7 8 9 10 1–5 6–10 Total 

2011 0.3 0.3 0.0 0.0 0.2 0.3 0.2 0.2 0.2 0.0 0.8 0.8 1.6 
2012 0.0 0.0 − 0.1 0.2 0.0 0.0 0.1 0.4 − 0.2 0.5 − 0.1 0.7 0.6 
2013 − 0.1 − 0.1 0.0 − 0.3 − 0.1 − 0.2 0.0 − 0.2 0.3 − 0.7 − 0.7 − 0.9 − 1.6 
2014 0.1 − 0.1 0.6 0.4 0.4 − 0.1 − 0.3 0.3 − 0.7 0.5 1.3 − 0.3 1.0 
2015 0.5 0.1 − 0.3 0.2 − 0.2 0.5 0.3 − 0.6 0.4 − 0.6 0.3 0.0 0.4 
2016 0.7 0.1 − 0.1 0.3 0.3 0.0 0.9 − 0.1 0.2 0.8 1.2 1.8 3.0 
2017 − 0.7 0.0 0.8 0.0 − 0.1 0.8 0.4 1.1 − 0.1 0.2 0.0 2.4 2.4 
2018 0.5 0.9 − 0.2 − 0.1 0.4 0.2 − 1.0 − 0.9 − 0.7 − 1.2 1.5 − 3.5 − 2.0 

Source: Own calculations. 

Fig. 5. Share of energy expenditure in the annual per capita expenditure in Hungary, by deciles, 2010–2018 (%). 
Source: Own compilation based on KSH [37]. 

Table 8 
The extensive structure effect by income deciles, 2010–2018 (PJ).   

1 2 3 4 5 6 7 8 9 10 1–5 6–10 Total 

2011 0.9 0.5 0.7 0.8 0.5 1.9 1.9 0.3 2.3 0.5 3.3 6.9 10.2 
2012 0.1 0.4 − 0.2 − 0.7 − 0.4 − 1.4 0.3 0.2 − 1.0 1.3 − 0.7 − 0.6 − 1.3 
2013 − 0.9 − 2.3 − 1.9 − 2.1 − 2.5 − 1.3 − 3.3 − 1.7 − 2.8 − 2.5 − 9.6 − 11.6 − 21.2 
2014 0.0 0.9 0.9 0.5 2.5 − 1.1 − 1.3 − 0.6 0.8 − 2.0 4.8 − 4.2 0.6 
2015 − 1.3 − 2.0 − 2.3 − 2.0 − 5.1 − 2.5 − 2.6 − 3.9 − 5.3 − 3.1 − 12.7 − 17.4 − 30.1 
2016 − 1.1 0.4 − 0.3 0.3 0.1 − 1.3 − 1.4 − 0.9 − 1.8 − 2.3 − 0.6 − 7.7 − 8.3 
2017 0.3 − 1.9 0.0 − 2.0 − 0.7 − 1.4 − 0.7 − 1.4 − 0.9 − 1.9 − 4.4 − 6.3 − 10.7 
2018 0.8 1.6 − 0.1 0.2 0.6 1.3 − 1.5 − 2.2 0.0 − 1.6 3.0 − 4.0 − 1.0 

Source: Own calculations. 
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Hungarian energy policy documents. In 2010–2012, one of the main 
objectives was clearly to improve social conditions of the poorest in-
come deciles, and the measure in question was not included in the policy 
documents, rather its potential negative effects were highlighted. This is 
especially true for the National Energy Strategy 2030 with an Outlook to 
2050 that was adopted in 2011, one and a half years after Fidesz’s 
parliamentary election victory and just over one year before the utility 
cost reduction programme started.19 Post-2012, utility price cuts have 
appeared more and more prominently in the energy policy documents. 
Seemingly, strategy makers have tried to catch up with the existing 
measures. They intend to provide an objective justification of the pro-
gramme and thus the issue of energy poverty has become more pro-
nounced. Energy poverty was not given major attention until 2013 and 
the 2014 parliamentary elections. In 2015, the Third National Energy 
Efficiency Action Plan until 2020 [54] and the National Building Energy 
Performance Strategy [53] were already emphasising the role of finan-
cial savings from the utility cost reduction in improving energy effi-
ciency and decreasing energy poverty, but five years later, in January 
2020, the government went as far as to regard the maintenance of the 
achievements of the utility cost reduction programme as one of the main 
objectives of the 2020 NES [77] and NECP [34]. This is repeated in 
Hungary’s LTRS [44], submitted to the European Commission in 2021. 

The 2011 NES dealt with the issue of energy poverty, claiming that 
‘social benefits targeting the elimination of energy poverty should be 
allocated on a needs basis’. Regulated prices appeared here in the 
differentiated (block) tariff system to be fine-tuned in the medium term. 
However, the separation of welfare considerations from energy objec-
tives was emphasised only for the long term. Strategy developers were 
fully aware of the negative consequences of regulated prices when 
referring to excess energy consumption and security-of-supply draw-
backs of underinvestment due to uncovered costs. The 2011 NES focused 
on consumer awareness to limit consumption and improve energy effi-
ciency. As a priority, it aimed to design coherent and targeted invest-
ment incentives for renewables [81]. 

The EU liberalisation model aims to shift to market pricing for con-
sumers, including households. In doing so, retail price regulation should 
be phased out, and protection can be provided only to vulnerable clients. 
According to this model, market pricing is the desirable solution in the 
long run and energy poverty can be mitigated by investing in energy 
efficiency. Although regulated prices run counter to the EU’s liberali-
sation efforts [82], the reception of price regulation highly depends on 
its type and time frame [83]. The Hungarian utility cost reduction 
programme employs general price regulation, a less favourable option as 
compared to targeted price regulation focusing on well-defined social 
groups. Both the duration and purpose of the Hungarian programme are 
unclear, but the EU law of state intervention requires to demonstrate 

that the state intervention is not permanent but temporary [82]. The 
price regulation has to target market failures originating from the 
imperfect state of liberalisation. In view of these facts, the European 
Commission has several times expressed its concern.20 

2018–2019 was the time for all EU member states to prepare their 
NECPs covering the period from 2021 to 2030. The NECP serves as a 
basis for EU-funded projects in the sector related to the multiannual 
financial framework for the period of 2021–2027. The draft NECP was 
submitted to the European Commission in January 2019 [84], followed 
by the Commission’s assessment and recommendations in June 2019. 
The latter required the Hungarian government to present existing and 
planned actions to phase out energy subsidies and thus to withdraw the 
utility cost reduction programme at some point in the future and instead 
apply other tools, as well as to create a complex strategy to reduce en-
ergy poverty [85].21 Although the final NECP released in January 2020 
contains the requested list of subsidies, some contradiction is noticeable. 
The NECP declares that fossil fuels are not subsidised directly in 
Hungary. Rather, subsidies are indirectly granted to products and ser-
vices on the market. At the same time, it is argued that the share of 
subsidies to fossil-fuel-use-related general services as a percentage of tax 
revenues is similar to the OECD average and even slightly under the 
European OECD average [34]. In the assessment of the final NECP, the 
European Commission [87] also points to this contradiction and refers to 
its own analyses identifying significant direct fossil-fuel subsidies in 
Hungary. The NECP says that conceptual transformation may be 
necessary in the price regulation of electricity, gas and district heating, 
but preserving the results of the utility cost reduction programme is 
paramount [34].22 Nonetheless, one of the main recommendations of 
the IEA [88] to Hungary is the elimination of administratively deter-
mined end-user prices. 

Evaluating the draft NECP, the Commission also asked the Hungarian 
government to define specific objectives related to energy poverty [85]. 
As feedback, the final version links energy poverty directly to the utility 
cost reduction programme, with which the government achieved two 
things in a single action: it identified a measure against energy poverty 
and demonstrated the targeted nature of the utility rate cuts. The final 
NECP determines the main vulnerable social groups: large families 
living in detached houses in small communities and retired people living 
alone in multi-family residential buildings (and sometimes in detached 
houses) [34]. However, the details of measures to protect these social 
groups are still missing [87], not to mention the fact that our calcula-
tions using the Lorenz curve and the Gini coefficient illustrate growing 
inequalities for energy expenditure, total expenditure and net household 
income during the period of 2010–2018 [37,73]. 

Table 9 
The expenditure effect by income deciles, 2010–2018 (PJ).   

1 2 3 4 5 6 7 8 9 10 1–5 6–10 Total 

2011 0.1 1.4 1.1 1.6 2.0 0.5 0.0 2.3 1.7 1.5 6.2 6.1 12.3 
2012 0.6 − 0.9 − 0.2 − 0.3 0.4 1.6 1.7 1.5 2.0 1.0 − 0.5 7.9 7.4 
2013 0.4 1.6 2.2 1.4 0.8 0.0 1.5 0.8 1.3 0.4 6.3 4.0 10.3 
2014 0.6 − 0.5 − 1.0 − 0.5 0.6 1.6 2.8 2.8 1.9 3.3 − 0.8 12.4 11.6 
2015 0.4 0.7 0.7 1.5 1.2 2.3 1.0 1.8 2.6 1.7 4.4 9.4 13.9 
2016 0.3 0.0 0.4 1.3 1.3 0.8 0.6 1.0 1.1 1.9 3.3 5.4 8.7 
2017 0.6 0.8 1.0 1.4 1.5 2.3 2.3 2.1 3.1 2.6 5.3 12.4 17.7 
2018 1.2 1.5 1.6 2.1 2.8 2.9 3.0 3.0 3.4 3.4 9.4 15.7 25.1 

Source: Own calculations. 

19 There was, however, some momentary halt in the continuity of the process 
because the so-called Széll Kálmán Plan, a debt-cutting and economic-growth- 
boosting plan released in March 2011, promised regulated prices and a price 
freeze, which was followed by the 2011 NES in October and price increases in 
2012 [80]. 

20 Eventually, two interrelated issues having connections to the utility cost 
reduction programme got to court.  
21 The latter is in line with the requirements of the EU’s 2018 Regulation on 

the governance of the Energy Union and Climate Action [86].  
22 One sentence, however, foresees the possibility of more serious changes. 

The question is whether this is just about compliance with the European 
Commission [34]. 

C. Weiner and T. Szép                                                                                                                                                                                                                         



Energy Strategy Reviews 40 (2022) 100817

14

The EU requires member states to locally identify and measure en-
ergy poverty [89,90]. The Hungarian government tends to avoid the use 
of the words ‘poverty’ and ‘energy poverty’. In the NECP, it is only said 
that Hungary will measure the effectiveness of policies aimed at 
reducing heating difficulties by monitoring the share of households that 
spend at least 25% of their income on energy costs (a share that 
amounted to 9.8% in 2016) [34]. When defining energy poverty in the 
2020 law dealing with energy efficiency, the term ‘households to be 
supported’ refers to households whose annual energy costs of heating 
the indoor space to 20 ◦C and of producing hot water exceeds 25% of the 
household’s annual income [91]. The NECP calculates an under-heating 
ratio that indicates how much less heating energy the population uses 
compared to what would be required to keep buildings’ temperature at a 
minimum of 20 ◦C throughout the whole year. This ratio varies from 
building to building and is between 35% and 42% [34]. 

Regulated energy prices remain in focus in the Hungarian LTRS, but 
the emphasis is shifted to long-term sustainability. The strategy con-
tinues to use the term ‘households to be supported’ instead of ‘energy 
poverty’, but points out the problem. It intends to halve the number of 
households to be supported by 2030, in comparison to the 2021 level 
[43]. 

As suggested in the Introduction, the utility cost reduction pro-
gramme not only appears in strategic documents, but it determines the 
government’s approach to strategic issues debated at the European 
Union level. For example, Hungary, along with Poland, Czechia and 
Estonia, blocked the EU’s 2050 carbon-neutrality target at the summit in 
Brussels in June 2019, on the grounds that this would cause a 30–40% 
rise in electricity bills of the Hungarian households, claiming that its 
decision would save the utility cost reduction programme [92]. In the 
end, the EU leaders agreed to the target in December 2019, though 
Poland was exempted from the commitment for the time being. A year 
and a half later, in summer 2021, using the utility cost reduction pro-
gramme as an argument, the Hungarian government expressed its op-
position to the European Commission’s proposal to extend the EU’s 
Emission Trading System (ETS) to the transport and building sector as 
part of the Fit for 55 package. 

5.2. The relationship between market factors and regulated residential 
electricity and gas prices 

The basic question is how regulated gas and electricity prices relate 
to market fundamentals, because while the Hungarian regulated prices 
are fixed, market prices are changing.23 Regulated prices for both gas 
and electricity rose for the population in the period between the for-
mation of the government in 2010 and the start of the utility cost 
reduction in 2013. However, on a market basis, price reductions for both 
gas and electricity should have taken place at the end of the 2000s. 

Again, the issue of gas prices is the most important. Import prices and 
the existence of domestic production are decisive. As for the latter, it is 
taken into account at artificially low price levels when setting residential 
gas prices [93]. Import gas prices were high between 2011 and 2014, but 
gas market-based (hub-based) prices were lower than oil-linked. Be-
tween 2015 and 2020, gas prices on the European market and Russian 
contract prices developed favourably, but in 2021, much higher import 
gas prices occurred. Due to high import gas prices, 2013–2014 was the 
wrong time to carry out a utility costs reduction programme of such 
magnitude [94]. Declining regulated gas prices were supported by 
concessions from Russian gas giant Gazprom on gas volumes and prices 
in 2013 and 2014 [95]. The decline in oil prices began in mid-2014 and 
hub-based gas prices also lowered in 2014. However, at the time of the 
decisions on the utility rate cuts, it was not possible to see with certainty 

that gas market would develop so favourably between 2015 and 2020; 
the government gambled and won.24 Market conditions called for even 
further price reductions, but the government refrained from doing so. In 
2020, the government argued that the advantage of unchanged gas 
prices was predictability, and anyway, free market participants did not 
essentially offer better prices [96]. However, in fact, gas providers did 
not dare to compete with regulated prices (anonymous personal infor-
mation, 26 November 2020). When Germany’s E. ON started selling gas 
at a lower price than the regulated level, it faced conflict with the 
government. From the point of view of the government’s coordinate 
system, it was a good decision not to reduce household gas prices 
further, but to create a reserve for hard times. High import gas prices 
experienced from 2021 onwards will definitely bring these difficulties 
into focus.25 

Between 2013 and 2018, favourable cyclical circumstances made 
regulated electricity prices sustainable. However, starting in the second 
half of 2018, soaring market electricity prices pushed the universal 
service system into increasing losses. While in the case of gas, domestic 
gas production is a great help in supporting the system, cheap electricity 
from Hungary’s Paks Nuclear Power Plant plays the helping role in 
electricity. Due to high carbon dioxide, natural gas and balancing prices 
and other costs in relation to the energy efficiency obligation scheme 
(see Section 5.3) and the green transition, the price pressure is high and 
non-residential consumers have to bear the burden [93]. However, so far 
there have been no consequences in the electricity sector similar to those 
in water supply and sanitation as well as household waste collection, 
where utility companies are constantly facing very serious problems 
because of the utility cost reduction programme. 

As Boute [83] highlights, the energy sector is highly capital intensive 
and characterised by long pay-back periods. Although utility rate cuts 
have a negative effect on gross capital formation in the Hungarian 
electricity, gas, steam and air conditioning supply sector, it had been 
depressed even before the introduction of the state intervention. In 
2010, gross capital formation per 1000 people in this sector reached a 
level of only EUR 104,000 in Hungary, representing slightly more than 
half of the Slovakian figure, just a third of the Czech data, but nearly the 
same as in Poland. Sectoral gross capital formation as a share of GDP 
stood at only a little bit over 1%, compared to the figures of 1.1% in 
Poland, 2.0% in Slovakia and 2.1% in Czechia. From this already low 
level, the Hungarian ratio fell further to 0.4% in 2016. However, in 2017 
and 2018, when renationalisation in Hungary was gaining ground, a 
significant rebound was observed in Hungary. In 2018, sectoral gross 
capital formation per 1000 people and the ratio of sectoral gross capital 
formation to GDP increased to EUR 92,000 and 0.7%, respectively. Be-
tween 2013 and 2016, an investment of slightly more than EUR 202 
million disappeared from the electricity, gas, steam and air conditioning 
supply sector, compared to the 2012 data [3,97,98]. Utility rate cuts 
have thus weakened security of supply, not only because declining 
household energy prices have increased energy use, but also due to the 
lack of investment. The consequences are very similar to those described 
by Boute [83,99]. 

5.3. Energy consumption and energy efficiency targets and achievements 

The unintended increase in household energy demand is well illus-
trated by the fact that in 2018 the government had to significantly in-
crease its 2015 forecast for 2020 from 247 PJ to 264 PJ in the business- 
as-usual scenario and from 207 PJ to 243 PJ in the ‘joint effort’ scenario, 

23 District heating is not discussed separately here due to its complex nature. 

24 Borbála Takácsné Tóth provided detailed information on this issue (17 
August 2021).  
25 The entire portfolio of residential gas customers was hedged with financial 

instruments in the gas year 2021/2022 (i.e. until September 2022). Therefore, 
problems are expected to arise afterwards (anonymous personal information, 14 
December 2021). 
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the latter involving new policy measures. Therefore, the energy savings 
target calculated as a difference of the two scenarios decreased from 40 
PJ to 21 PJ (Table 10) [100,101]. The final NECP expects final house-
hold energy consumption to decrease by either 0.8% or 31.7% between 
2015 and 2030 depending on existing or additional policy measures 
(WEM or WAM scenarios) (Table 11) [34]. 

The LTRS goes further and determines new but controversial energy 
efficiency and emission objectives. It aims to achieve energy savings of 
20% in residential buildings by 2030, but without determining the 
reference year.26 This target is linked to the indicative milestone of 
reducing carbon emissions of residential buildings by 20% compared to 
the average of 2018–2020, which suggests that a 20% reduction in en-
ergy consumption results in a 20% reduction in emissions [43]. 

In the NECP, the share of natural gas in the residential energy mix is 
set to decrease from 45% in 2016 to 32% by 2030, while that of elec-
tricity will increase from 15% to over 28%. The role of renewables will 
be virtually unchanged at around 28%, though some restructuring is 
foreseen. The government wants to replace traditional firewood use with 
heat pump installations and more efficient biomass-heating solutions 
[34]. 

Despite energy savings potential, very little has been done so far. 
Higher prices can give an incentive to invest in energy efficiency, but 
they alone will not do the job or trigger everyone to do so, and some 
cannot afford it. Therefore, state intervention has an important role to 
play in the area of energy efficiency. Among the government measures, 
since 2014, 130,000 households have been supported with non- 
repayable grants, with a total of HUF 29 billion,27 to invest in energy 

efficiency within the framework of the so-called ‘Warm Home Pro-
gramme’ [84]. Originally, much more money was expected to be spent 
on energy efficiency improvement of residential buildings, due to 
available EU funds for the period of 2014–2020. However, at the end of 
2015, the government decided to reallocate these EU funds for 
modernisation of public buildings, despite the fact that more than twice 
as much energy can be saved by residential buildings as by spending the 
same money on public buildings. The government claimed that it would 
have been too complicated for the Hungarian institutional system to 
implement the programme [103]. Instead, an interest-free ener-
gy-efficiency loan has been offered to households since 2017, a quite 
different tool, which has not so far proved popular. 

Particularly problematic is the unpredictable support system in 
Hungary. Many investments have been delayed because people have 
waited for the opportunity to apply for state-supported energy-efficiency 
investments. Meanwhile, investment costs have risen notably due to 
increasing construction material prices and sectoral wages, the latter 
being linked to labour shortages, and contractors deliver low-quality 
results in many cases. These factors and the utility cost reduction in-
crease the payback period, which works against investments [104]. 

Such system uncertainty also exists for new buildings. Their energy 
performance standards have been significantly strengthened. The 2010/ 
31/EU Directive on the energy performance of buildings determined 
nearly zero energy requirements for new residential buildings from 2021 
[105], but at the last minute, in late 2020, the government postponed its 
introduction for half a year, and then in March 2021 until mid-2022. 

A recent survey confirms the importance of direct non-repayable 
grants in residential energy-efficiency investments in Hungary [106]. 
However, the government does not intend to provide such support in the 

Table 10 
Hungary’’s energy consumption forecasts for 2020 and 2030 revised in 2015 and 2018 as part of the 2011 NES (PJ).   

2012 2015 2020 2030 

1160/2015 1274/2018 1160/2015 1274/2018 1160/2015 1274/2018 

Fact Fact BAU JE BAU JE BAU JE BAU JE 

Primary 992a 1055b 1101 1009 1187 1110 1217 1028 1411 1217 
Final 677c 725d 766 693 822 761 840 692 929 775 
Households 215e 249 247 207 264 243 284 187 278 210 

BAU: business-as-usual scenario. JE: joint-effort scenario. 
a This roughly corresponds to the term ‘primary energy consumption (Europe 2020–2030)’ in Table 1. 
b This corresponds to the first three categories in Table 1. 
c This roughly corresponds to the term ‘final consumption for energy use’ in Table 1. 
d This roughly corresponds to the term ‘final energy consumption (Europe 2020–2030)’ in Table 1. 
e For some reason, this strongly differs from the figure available in Table 1. 

Source: [100,101]. 

Table 11 
Forecasts of the NECP for Hungary’s energy consumption based on scenarios with existing measures (WEM) and with additional 
measures (WAM), 2005–2040 (ktoe).   

2010* 2015* 2017* 2020 2025 2030 2035 2040 

WEM 
Primarya 24,618 23,298 24,481 27,349 27,904 31,774 30,638 30,583 
Finalb 17,450 17,400 18,506 19,068 20,043 20,661 21,221 21,463 
Households 6649 5970 6299 6202 6069 5923 5731 5351 
WAM 
Primarya 24,618 23,298 24,481 26,855 27,153 30,664 28,630 28,395 
Finalb 17,450 17,400 18,506 18,749 18,749 18,722 18,751 18,750 
Households 6649 5970 6299 5962 4950 4076 3783 3680 

*Actual (factual) data. 
a This corresponds to the term ‘primary energy consumption (Europe 2020–2030)’ in Table 1. 
b This corresponds to the term ‘final energy consumption (Europe 2020–2030)’ in Table 1. 

Source: ITM [102]. 

26 Our calculations show that this refers to the difference between figures 
under the WEM and WAM scenarios for 2030 [102].  
27 In contrast, the final NECP mentions only HUF 26 billion [34]. 
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future,28 while the new home renovation support programme that 
started in 2021 does not require energy-efficiency improvement, though 
it is considered as an alternative policy measure by the 2021 LTRS. In 
accordance with the 2018 EU Energy Efficiency Directive [89], Hungary 
must achieve an annual average new savings of 7 PJ between 2021 and 
2030, out of which, as suggested by the LTRS, 5 PJ is intended to be 
yielded by alternative policy measures and 2 PJ within the energy effi-
ciency obligation scheme through the obligated parties, including gas 
and electricity traders and universal service providers as well as dis-
tributors of transport fuel to end users [34,43]. However, since the 
obligation scheme allows these energy companies a degree of freedom to 
choose between the clientele of the investment, they are expected to first 
focus on large companies, because that is where these savings can be 
realised most cost-effectively. The appropriateness of this system for 
deep energy renovations of single-family detached homes, such as 
thermal insulation and window replacement, is questionable because of 
the slow return on investment with the low utility rates and because of 
the fragmentation of projects. There is also the question of how the 
operating cost of the system will be financed, because it cannot be 
included in the price in the residential sector due to the utility cost 
reduction [107,108]. But alternative policy measures, such as the 
interest-free energy-efficiency loan, will still apply, and energy-poor 
households will be financed by the obligation scheme as an alternative 
policy measure [43]. 

6. Conclusions and policy implications 

Although high domestic gas and electricity prices in purchasing 
power standard, high energy expenditure shares as a percentage of total 
household consumer expenditure and a market situation allowing en-
ergy price cuts during most of the period reaffirmed the rationale for the 
state intervention, this article argues against the programme itself 
because of its negative effects. Controversial changes are shown 
regarding the three key intervention points available for decreasing the 
energy expenditure share: reduced regulated prices but increased non- 
regulated solid fuel prices, increasing disposable incomes but growing 
inequalities, as well as increasing energy consumption and unsatisfac-
tory energy-efficiency performance. 

The key finding of the decomposition analysis is that decreasing 
household energy prices had a positive impact on energy use. The 
intervention price effect reveals an extra energy use of 13.2 PJ between 
2013 and 2018. This is a serious amount of energy, especially compared 
to the energy saving targets of 40 PJ (old) and 21 PJ (updated) planned 
to be achieved by 2020, but also when compared to the 2018 residential 
energy consumption of 244 PJ. The price elasticity of energy sources 
justifies an increase in demand amid falling prices but it cannot be 
argued that if prices had followed the market trend and thus had fallen 
on a market basis, a similar excess energy consumption would have 
resulted. We believe that a sudden, government-driven price reduction 
promising long-term protection and backed by a large campaign has a 
different effect on energy consumption than a market-based price cut, 
which carries with it the possibility of future price increases. 

Households have been affected to very different degrees. The inter-
vention price effect was stronger in the upper income deciles than in the 
lower ones. Despite reduced regulated prices and increased non- 
regulated solid fuel prices, firewood and coal have only slightly lost 
popularity, confirmed by the price effect and the structure effect. Apart 
from a minor shift, there was no mass switch from these fuels to higher- 
quality energy sources, except for a slight rebound in gas, which means 
that reduced regulated prices without other incentives are not enough 
for such restructuring. The poorest households, using firewood or coal as 
a main source for heating and cooking, cannot afford to replace their old 

and inefficient heating equipment or to improve their heating systems to 
move away from lower-quality fuels. These households would have been 
most in need of support all along, but they have only been given heating 
cost support by the 2018 winter utility cost reduction programme, and at 
most, they have the opportunity to apply for ‘social fuel’. The pro-
gramme did not decrease social inequalities, which can be seen not only 
in the use of various energy sources, but also in the expenditure effect. 
As a result of rising living standards, households of the highest income 
deciles increased their energy use to a much greater extent than the 
poorest. Growing disparities in energy expenditure can also be observed. 
In this case, again, the effect is lower in the poorest income deciles. 

A market situation allowing energy price cuts does not mean the 
utility cost reduction programme itself was appropriate. The main 
problem is the government’s approach to the concept of pricing and the 
role of the energy regulator in this. It should not be up to the government 
to set prices, and especially not to leave them fixed in the long run and 
for everyone. It is an acceptable approach not to let residential prices 
move with constantly changing market prices, but to smooth price 
fluctuations and to keep price increases under certain control. Never-
theless, the wealthy do not need to be protected, but the vulnerable do. 
This has its own international best practices, but price signals are needed 
to influence energy conservation, energy efficiency investments and fuel 
mix diversification, the latter including the transition to renewables, 
other than simple firewood, thus to renewables considered appropriate 
by the government in its energy strategy documents. However, the 
utility cost reduction also erodes the competitiveness of renewables. 
Current high wholesale electricity and gas prices challenge the previ-
ously consensual EU liberalisation model. In this price environment, it is 
hardly politically viable to pass these prices on to residential consumers. 
Meanwhile, service providers should not operate at a loss either, nor 
should investments in the sector disappear, which is a security-of-supply 
issue. In electricity, reduced regulated residential prices have been a 
problem since 2018, when utility companies became unable to cover 
their costs, and a similar negative turnaround is expected for gas. Such 
burden can only be partially passed on to non-household consumers, and 
will ultimately be fed into various retail prices. The lucky years have 
come to an end, and if wholesale gas and electricity prices remain high, 
system problems will arise, but price increases are very difficult to justify 
when the issue is politicised to such an extent. Fidesz governments have 
moved from emphasising the negative consequences of regulated prices 
to including the maintenance of the results of the residential utility cost 
reduction programme into the main objectives of the energy strategy 
documents. By now, the utility cost reduction programme has become 
directly and tightly linked to energy poverty but problems of solid-fuel- 
heating consumers have not been properly addressed. 

During the years of the utility cost reduction, only little progress has 
been made in utilising the large energy savings potential in the reno-
vation of existing residential homes. Households are not motivated to 
spend their savings from the utility cost reduction programme on this, 
reflected in the shifting market basket of consumer goods and services. 
Lower energy prices allow energy-related expenditure to make up a 
lower share of total household expenditure and consumers spend more 
on food and non-alcoholic beverages, enabling it to become the biggest 
item again. Emphasis should be placed on raising the awareness of in-
dividuals about both energy efficiency and simply energy conservation. 
It should be made clear to households that they should spend their 
savings on energy-efficiency investments, because this is the only way to 
reduce energy expenditure in the long term. As the 2015 Energy and 
Climate Awareness Raising Action Plan states, ‘for the Hungarian pop-
ulation the cost-oriented motivation is the most appropriate’ [109], so 
the awareness-raising campaigns should focus on that. However, the 
Hungarian government also needs to recognise that investment in en-
ergy efficiency has a wide variety of benefits, many of which are 
quantifiable [110]. 

Therefore, two key policy recommendations follow from this 
research: on the one hand, to eliminate the utility cost reduction 

28 Nevertheless, signs of change were apparent in this approach at the end of 
2021. 
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programme and instead provide support to those in need through pric-
ing and social programmes, and on the other, to give priority to energy 
efficiency. A predictable and sustainable system must be in place in the 
long term for energy-efficiency investments to materialise. Programmes 
without energy-efficiency requirements, such as the new home reno-
vation support programme, should not be initiated. This is a missed 
opportunity for energy-efficiency improvement that swallows up funds 
from energy-efficiency projects and may lock in the existing low energy- 
efficiency level of the buildings. Meanwhile, there are serious questions 
as to whether the government’s new energy efficiency measures, delving 
into uncharted territory, will be enough to meet the government’s 
ambitious target for reducing residential energy consumption. 

This study provides a comprehensive impact assessment of the utility 
cost reduction programme but there are at least two limitations and also 
another issue worth exploring further in future research. First, regional 
differences in the impact of regulated energy prices are not considered, 
though the role of geographic space is determinant. Residential energy 
consumption is concentrated in specific places, i.e. regions and cities, 
and there are significant differences between rural areas and cities. The 
inclusion of this dimension into the analysis would allow further con-
clusions to be drawn. However, regional energy consumption data by 
energy sources and income deciles are not available, and the current 
methodology is not appropriate for measuring neighbouring effects. 
Second, population data are not adjusted by mobility and migration in 
spite of the fact that more than half a million Hungarians live perma-
nently or temporarily in other EU member states and tens of thousands 
of people commute across borders regularly. Only rough estimations are 
available and the reported data are controversial in many cases. This 

issue should be further examined on the basis of new research results. 
Finally, a further new research direction could be to analyse long-term 
impacts of climate change on residential energy consumption in the 
context of the utility cost reduction programme. This could also bring us 
closer to determining specific mitigation policies and measures. 
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Appendix

Fig. A1. Final energy consumption in Hungary using the old and the new methodology, 2005–2018 (PJ) 
Source: Own compilation based on Eurostat [22,23].  
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Table A1 
Decomposition results of residential energy consumption in Hungary using different methodologies, 2010–2018 (PJ)   

2011 2012 2013 2014 2015 2016 2017 2018 

1. Old methodology with old renewable energy consumption statistics 
Total − 5.2 − 13.2 − 7.5 0.1 3.7    
Price effect − 21.2 − 10.1 17.0 14.5 5.2    
Intensive structure effect 1.2 − 6.4 − 8.8 − 4.3 − 2.2    
Extensive structure effect 4.6 − 3.1 − 24.6 − 17.7 − 15.1    
Expenditure effect 10.8 7.1 9.5 8.3 16.4    
Population effect − 0.7 − 0.6 − 0.6 − 0.7 − 0.6    
2. Old methodology with (1) adjusted renewable energy consumption statistics, (2) an extended assessment period and thus (3) the inclusion of the 2018 winter utility cost reduction programme 
Total − 5.0 − 13.2 − 7.4 0.2 3.9 3.4 5.8 − 0.6 
Price effect − 22.0 − 17.0 9.8 9.7 3.3 − 5.0 − 4.5 − 7.4 
Intensive structure effect 1.8 0.6 − 1.4 1.0 0.0 2.7 2.3 − 1.5 
Extensive structure effect 4.7 − 3.2 − 25.0 − 18.1 − 15.4 − 3.3 − 9.0 − 14.3 
Expenditure effect 11.1 7.0 9.8 8.3 16.6 9.8 17.6 22.9 
Population effect − 0.7 − 0.6 − 0.6 − 0.7 − 0.6 − 0.8 − 0.6 − 0.3 
3. New methodology with (1) adjusted renewable energy consumption statistics, (2) an extended assessment period and thus (3) the inclusion of the 2018 winter utility cost reduction programme 
Total − 4.7 − 13.1 − 7.3 1.7 2.7 3.1 5.7 0.0 
Price effect − 28.1 − 19.2 5.7 − 10.7 19.1 0.4 − 2.9 − 21.5 
Intensive structure effect 1.6 0.6 − 1.6 1.0 0.4 3.0 2.4 − 2.0 
Extensive structure effect 10.2 − 1.3 − 21.2 0.6 − 30.1 − 8.3 − 10.7 − 1.0 
Expenditure effect 12.3 7.4 10.3 11.6 13.9 8.7 17.7 25.1 
Population effect − 0.7 − 0.6 − 0.6 − 0.7 − 0.6 − 0.7 − 0.7 − 0.4 

Source: Own calculations. 
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[Energy poverty in the Hungarian context]. International conference and 
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