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Abstract
The paper shows that energy poverty has become a rising problem in Croatia, as in most new EU Member States. Considering theoretical energy poverty line of 10%, the average households from first six deciles are struggling with the problem of energy poverty. The problem is additionally emphasized by the condition of residential stock because most of them are family houses and are built before 1980, which means high energy consumption for heating. The assessment of energy poverty in Croatia by using the number of people and households that are beneficiaries of vulnerable consumer subsidies shows that approximately 3% of the total population are energy poor according to the existing legal framework in Croatia. However, according to EU-SILC, the share of population that cannot keep its home adequately warm amounts almost 10%. These results show the inconsistency of the policy for addressing the energy poverty problem, since the share of population covered by legally defined measure is not equal to the share of potential energy poor population. It also shows that tackling the problem of energy poverty still remains within social policy and there is a need for systematic and long-term approach in dealing with this issue. 
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1. Introduction
Due to economic recession in Croatia that started in 2008 and lasted for seven years, rising electricity and gas prices and low energy efficiency in residential buildings, the number of households in Croatia that are facing energy poverty is increasing. Generally, energy poverty is a rising problem in European Union. According to European Commission (2015), many EU Member States do have measures in place to protect vulnerable households, but nearly 11% of EU’s population, mostly in new Member States of Central Eastern and South Eastern Europe is in a situation where they are not able to adequately heat their homes at an affordable cost. EC has become aware of the rising problem and included the concept of vulnerable consumer in the Third Energy Package (Directives 2009/72/EC and 2009/73/EC). However, energy poverty refers not only to vulnerable consumers and requires different metrics to define and measure.
Since there is no official definition of energy poverty on EU level, no uniform methodology and policy measures for reducing energy poverty, it is obvious that much more needs to be done to develop an internationally consistent measurement framework and to put in place data collection systems that will enable regular reporting. This paper focuses Croatia as the newest EU Member State. The aim of our paper is to analyse main factors that influence energy poverty (energy prices, households’ income and energy efficiency of residential buildings) and assess the number of energy poor households as an important first step in dealing with the problem.

2. Energy poverty in Croatia: regulatory framework
After the years of lobbying by a number of international organizations, academics and political groups, the notion of „energy poverty“ finally entered in the legislation of the European Union. The institutional framework was presented within the Third Energy Package, in Directives on concerning common rules for the internal market in electricity and natural gas supply (Directives 2009/72/EC and Directive 2009/73/EC). Member States shall define the concept of vulnerable customers which may refer to energy poverty and to the prohibition of disconnection of electricity and gas to such customers in critical times.  Defining the concept became a legal obligation for all Member States by the end of 2015. Furthermore, Member States should ensure the necessary energy supply for vulnerable customers. In doing so, an integrated approach, such as in the framework of social policy, could be used and measures could include social policies or energy efficiency improvements for housing. 
For the first time, the concept and status of vulnerable customer in Croatia are defined in the Energy Act OG 120/12 following by the Law on Electricity Market OG 22/13 and the Law on Gas Market OG 28/13, 14/14. Vulnerable customer is an energy final customer from household category who because of its social status and / or health conditions is entitled to energy supply under special conditions. The Ministry of Economy is obliged, in cooperation with the Ministry of Social Policy and Youth, adopt a proposal for establishing criteria for acquiring the status of a vulnerable customer and submit it to the Government. 
In September 2015, the Government adopted the Decision according to which the vulnerable customer is a customer from household category who is a beneficiary of minimum guaranteed social allowance and/or disability allowance. Vulnerable consumer is entitled to the vulnerable consumer subsidy - monthly voucher dedicated for electricity costs, which amounts 26 EUR.
Aside from directives on the internal market for electricity and natural gas, Croatia transposed the provisions of the Directive on Energy Efficiency (2012/27/EC) which are incorporated in the Law on Energy Efficiency and the appropriate National Energy Efficiency Action Plan for the period from 2014 to 2020. According to the Law on Energy Efficiency OG 127/14 some measures to increase energy efficiency might be implemented as a priority for vulnerable customers.
In addition, potential financial sources for the implementation of energy poverty measures are listed in the Air Protection Act OG 130/11, 47/14, and in the Poverty Reduction Strategy.

3. [bookmark: _Toc427584508]Energy poverty in Croatia: empirical framework
There are three key factors that influence the occurrence of the energy poverty (Thomson, 2013):
· The price of energy - most authors agreed that the household is energy poor when it is not able to cover its energy costs, which are the product of energy consumption and associated energy prices. With the increase in energy prices, the energy poverty is rising.  
· Household income - income is the most significant factor affecting the occurrence of the energy poverty. Namely, regardless of the increase in fuel prices, excessive energy consumption or insufficient energy efficiency of housing, household which has a sufficiently high income will be able to meet its energy costs. Factor of household income becomes especially important if it is put in the ratio with the expenditure on household energy.
· Energy efficiency - the thermal efficiency of housing has the greatest impact on energy costs of a household. Inefficient housing requires considerably more consumed final energy to maintain the internal temperature than the energy-efficient housing. Due to higher consumption of final energy consumption in the household, the energy costs are also higher. Energy efficiency as a cause of energy poverty becomes significant when is observed in the context of lower-income households.
The data on structure of total energy consumption of households in Croatia (Eurostat, 2015) shows that they use electricity the most (30%) and slightly less gas (28%). District heating participates in 8% of total consumption due to the fact that only a small number of cities is connected to heating systems. However, data shows that the share of gas and district heating fell during last decade and the decrease in income affects the return of traditional biomass use and growing share of firewood in final energy consumption (23%). Since energy prices significantly affect energy poverty, the following figure shows the development of electricity and natural gas prices for households in Croatia that consume 2500 to 5000 kWh per year, which represents an average household consumption in the period from 2007 to 2015[footnoteRef:2]. [2:  All taxes and levies included in the price] 

[bookmark: _Toc427583732]Figure 1 Electricity and natural gas prices in Croatia 
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Source: Eurostat, 2015
According to data, electricity prices have grown on average by 5% per year, as it was the case in most EU countries. Although Croatia experienced a growth in electricity prices for households, nominal prices are still lower compared to EU average. However, prices in purchasing power parity rates are higher and indicate that Croatian households pay relatively very expensive electricity. Regarding natural gas prices for Croatian households, they were lower than the EU average in the first semester of 2013, but the increase in prices during 2013 considerably changed the situation. However, the biggest problem in Croatia in the gas sector is related to high gas prices for industry that lower the industrial competitiveness. 
Another important factor that influences energy poverty is related to income level. According to Boardman (1991), the household is energy poor if it spends more than 10% of its disposable income on energy. In order to calculate the share of household expenditures on energy in the total income, the National Statistical Institute data is taken into account. First, households are divided with regard to income into the decile classes. The decile classes are formed by dividing the basic set on ten equal parts by calculating the average net income per household, classifying households by income from the lowest to the highest and by classifying the households from the basic set into the corresponding decile.
Thus, the households that have the lowest annual net income are in the first decile. Households that are in the tenth decile have the highest annual net income. Subsequently, the total expenditure on energy by decile is set into the ratio with total household income.
The following Figure presents the share of household expenditure on energy in relation to total disposable income by decile classes in Croatia in 2011. The line presents the theoretical limit of energy poverty expressed by 10%. The share of households above the red line is considered to be energy poor.
Figure 2 Share of household expenditure on energy in Croatia
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Source: Authors according to Croatian Bureau of Statistics, 2015
Considering theoretical energy poverty line, the average households from first six deciles are struggling with the problem of energy poverty. 
Finally, the energy efficiency of the housing stock is a very important factor of energy consumption in households. Therefore the following analysis investigates the state of the housing stock by year of construction and the associated energy consumption in residential buildings in Croatia.
[bookmark: _Toc427583740]Figure 3   Housing stock by year of construction in Croatia
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Source: Decision on the adoption of energy renovation of family houses for the period from 2014 to 2020 with a detailed plan for the period from 2014 – 2016 (OG 43/2014); Decision on the adoption of energy renovation of residential buildings for the period from 2014 to 2020 with a detailed plan for the period from 2014 to 2016 (OG 78/2014) 
According to presented data, more than 60% of the total residential building and family houses stock is built before 1980. As it could be expected, energy consumption in those buildings is much higher. The following Figure shows the estimated total annual energy consumption for heating of family houses and residential buildings per square meter, according to the Croatian region and the year of construction.
Figure 4  Average energy consumption for heating by year of construction, building type and climate region in Croatia (PC-Coastal Croatia, KC- Continental Croatia)
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Source: Decision on the adoption of energy renovation of family houses for the period from 2014 to 2020 with a detailed plan for the period from 2014 – 2016 (OG 43/2014); Decision on the adoption of energy renovation of residential buildings for the period from 2014 to 2020 with a detailed plan for the period from 2014 to 2016 (OG 78/2014) 
Family houses and residential buildings built in 2010 spend almost three times less energy per square meter of living space for heating than the house and buildings built in 1980. Also, the energy needs for heating are higher in family houses in comparison to residential buildings.
4. [bookmark: _Toc427584523]Methodology
The estimated population covered by vulnerable consumer subsidy is placed in the ratio with the total population of Croatia. The estimated population is calculated according to the number of beneficiaries (families and single people) of vulnerable consumer subsidy based on statistical data of the Ministry of Social Policy and Youth. Since the precondition for acquiring the status of vulnerable consumer are social/health based, the beneficiaries of vulnerable consumer subsidy represents the poorest part of the Croatian population and thus the minimum number of potential energy poor residents. 
Since, the energy poverty is becoming more topical in the European Union, especially during a recession which has reduced the disposable income of the average European household. One of the indicators analyzed in the framework of the EU-SILC (EU Statistic on Income and Living Conditions) is the proportion of the population who cannot keep their homes warm. This indicator refers to the ability to pay for adequate heating of living space. It should be noted that the indicator is calculated on the basis of the survey in accordance with the perception by the residents, not the objective calculation of the thermal comfort in the household. 
Further, the share of energy poor residents in Croatia resulted from the above described methodology is placed in the ratio with the share of energy poor residents according to EU-SILC, in order to demonstrate the consistency of the policy to address the energy poverty problem.

5. Discussion
Estimated results of the energy poor population in Croatia are presented in the following Figure:
Figure 5 Share of energy poor population
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Source: Authors according to www.mspm.hr; Eurostat database, 2015
Approximately 3% of the total population in Croatia are beneficiaries of vulnerable consumer subsidy, and thus represents the share of energy poor population according to the existing legal framework in Croatia. According to EU-SILC, the share of population that cannot keep its home adequately warm in Croatia amounts 9,7%. These results show the inconsistency of the policy for addressing the energy poverty problem, since the share of population covered by legally defined measure is not equal to the share of potential energy poor population. 
According to presented data, it could be concluded that cost-reflective tariffs have resulted in restrictions of comfort, inadequate heating in households and high share of income spent on energy bills in Croatia. These problems should be tackled by European Commission and national authorities since they have become serious economic and social issues.

6. [bookmark: _Toc420608733][bookmark: _Toc427584527]Conclusion
The analysis shows that energy poverty has become a rising issue in Croatia. Having in mind the fact that electricity and gas represent the highest share in total energy consumption of households (30% and 28%), the increase in electricity and gas prices inevitably impacted the occurrence of energy poverty in Croatia. Considering theoretical energy poverty line of 10%, the average households from first six deciles are struggling with the problem of energy poverty. The problem is additionally emphasized by the condition of residential building and family houses stock. According to presented data, more than 60% of the total residential stock is built before 1980 and its energy consumption for heating per square meter of living space is almost three times higher than houses and buildings built in 2010. Also, the energy needs for heating are higher in family houses that prevail in comparison to residential buildings.
The assessment of energy poverty in Croatia by using the number of people and households that are beneficiaries of vulnerable consumer subsidies shows that approximately 3% of the total population are energy poor according to the existing legal framework in Croatia. Additionally, according to EU-SILC, the share of population that cannot keep its home adequately warm amounts almost 10%. These results show the inconsistency of the policy for addressing the energy poverty problem, since the share of population covered by legally defined measure is not equal to the share of potential energy poor population. It seems that tackling the problem of energy poverty still remains within social policy since financial allowances are based only on households’ income. Obviously Croatia needs systematic and long-term approach in dealing with this problem that would include indirect measures like improving energy efficiency. 
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