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1. Welcome to InventAir
Although the energy poverty theme is rapidly spreading over the EU, it has distinct
specificities in Eastern European Countries (EEC): low-income households cannot afford to
change the old inefficient heating equipment or replace the poor-quality heating fuels. Thus,
they become the primary cause of dramatic seasonal increases in air pollution in their
communities. The lack of precise data on the quantities and quality of the fuels used makes
estimation of environmental, climate and health impacts difficult.
The link between energy poverty and poor air quality has not gained EU-wide recognition in
the current policies and measures: in the EEC existing energy efficiency programmes and
schemes aimed at alleviating energy poverty allocate grants that allow vulnerable
households to directly purchase and utilize humid wood and low-quality coal and burn them
in highly inefficient stoves. A major obstacle to utilising these grants in an economically
viable and environmentally and climate-friendly way is the lack of comprehensive energy
poverty criteria and indicators that would facilitate the proper identification and precise
segmentation of energy-poor households.
The undesired and negative effect of the low deployment of new and efficient heating
technologies is the households’ continuing use of inefficient heating equipment that produces
excessive polluting emissions that threaten and deteriorate the population’s health. It is
necessary to carefully assess different woodstove changeout options towards cleaner
heating for energy poor households that will both reduce air pollution and supress the GHG
pollutants’ increase. Major obstacles are the lack of a coherent methodology to identify and
make an inventory of the energy-poor households, variety of facultative fuel-to-energy
conversion methodologies and country-specific emissions factors. These are the basis for
poor sustainable energy planning on local and national levels that hinders the rapid reduction
of polluting emissions and reaching the EU-wide targets for low-carbon development.
The current document “InventAir: Methodological framework for mapping energy poverty and
assessing its climate impacts” has been inspired by the specific demand to address the
cross-cutting issue of poor heating practices and increased air pollution in urban and rural
areas in the EEC. Its major aim is to support local policy makers in exploring the multiple
environmental and climate impacts of energy poverty by focusing on the development and
implementation of joint clean-air and energy-poverty policies. It has been primarily developed
for energy and environmental experts, social experts, decision- and policy-makers, local
authorities, national authorities and institutions.
Co-created by the EEC and German experts, the InventAir methodology supports the
process of developing joint local, national and EU policies and actions for tackling energy
poverty and air pollution by bringing forward and raising public awareness of the link between
inefficient heating practices among energy poor households and the rapid air pollution in their
communities. It facilitates long-term planning for woodstove changeout programmes to boost
the sustainable, resilient and low-carbon development within local communities.
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2. The Eastern European countries’ target region
The InventAir project targets the Eastern European countries as regions in energy and social
transition that undergo significant structural changes to align themselves with the overall
EU28 targets and objectives. Despite their constant efforts, statistics shows they are hot
spots of energy poverty and poor air quality, a theme that is less recognised on the EU level,
yet strongly affecting local communities.

Photo 1 Eastern European Countries region addressed by the InventAir Project

There are a number of major differences in the energy, environmental and social aspects in
those EECs that underlie the challenges they experience. These communities have a long
history of old building stock, old and inefficient heating systems, the traditional use of wood
and coal, and evolving social support systems. The joint design and enforcement of policies
to alleviate energy poverty and air quality may be highly beneficial to the sustainable,
resilient and low-carbon development of these communities.

Regional scope
The Eastern European countries addressed in this document also fall into EU macro regions
that have specific strategic planning that focuses on regional issues and provides an action
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plan for them1. In this respect, the discussed cross-cutting issue of poor heating options and
practices and increased air pollution may be integrated into these documents.
Table 1 Geographical distribution of the EECs addressed
EU Macro Region
Adriatic &
Ionian Region

Bulgaria

Danube
Region
X

Croatia

X

X

Czech Republic

X

Member states

Estonia

Baltic Sea
Region

Alpine
Region

X

Greece
Hungary

2

X
X

Latvia

X

Lithuania

X

Poland

X

Romania

X

Slovakia

X

Slovenia

X

X

Subtotal EEC

7

3

X
4

1

Non-member states
Albania
Bosnia and Herzegovina

X
X

Montenegro

X
X

Serbia

X

X

Subtotal EEC

2

4

-

-

Danube
Region

Adriatic &
Ionian Region

Baltic Sea
Region

Alpine
Region

9

7

4

1

Addressed Eastern
European countries by
macro region
Total EEC

The macro region most affected by the themes addressed is the Danube Region, where
seven observed MS are local along with two non-EU countries. The second region that is
most affected is the Baltic Sea region, where there are four MS located, followed by the
Adriatic and Ionian Region, where there are three MS addressed and four non-EU countries.
The macro region that is least affected is the Alpine Region, with only one MS present. Thus,
the Danube Region becomes the hotspot in Europe for addressing this issue.
Most MS fall into one macro region and only Slovenia falls into three (Danube, Adriatic and
Ionian, and Alpine regions), and Austria and Croatia fall into two – respectively, Danube and
Alpine regions and Danube and Adriatic and Ionian Regions.
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Energy demand
In 2015, the Eastern European Countries had higher shares of energy consumption in the
residential sector (28%), compared with the other European countries (22%) and most of
them are above the EU average (25%). Even though the statistics cover the energy demands
for all domestic activities, usually the share for heating and/or cooling is the greatest.

Share of the residential sector in the final energy consumption (%)
40%
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Croatia

Hungary

Romania

Estonia

Latvia

Poland

Lithuania

Greece

Czech Republic

Slovenia

Bulgaria

Slovakia

0%

Cyprus

5%

Western European Countries

Residential sector - EU average share

Figure 1 Share of the residential sector in the final energy consumption (Modified from: EU
Energy in figures 2017)

The Eastern European countries have a higher demand for residential space heating as
estimated by the Odyssee-Mure project (2012) – the EU average is 525,136 (MJ/m2),
whereas the EEC average is 586.232 (MJ/m2); the average of the other member states is
below the EU average – 506,666 (MJ/m2).
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Eastern European Countries
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Figure 2 Heat consumption for residential space heating (MJ/m2), Odyssee-Mure project (2012),
modified from EMEP/EEA air pollutant emission inventory guidebook 2016

In 2015, the shares of solid fuels and biomass and renewable wastes of the Eastern
European Countries was higher than those of the other European member states – the
average share for solid fuels was 5% compared to 3% and the EU average of 4% and the
average share for the biomass and renewable wastes was 13% compared to 7% and the EU
average of 10%. Even though statistics are general for all types of solid fuels and biomass
and renewable wastes, it is clear that there are significant differences between the member
states.
According to the statistics provided by the EMEP/EEA air pollutant emission inventory
guidebook 2016 (based on Denier van der Gon et al., 2015), the average consumption of
wood per capita for the Eastern European member states was around 6,61 GJ and that for
the non-member states is 5,14 GJ, whereas wood consumption in the Western European
member states was 4,09 GJ.
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Share of the solid fuels and biomass and renewable wastes from the
final energy consumption (%)
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Figure 3 Share of the solid fuels and biomass and renewable wastes from the final energy
consumption (Modified from EU Energy in figures 2017)

The deployment of old and inefficient stoves in the Eastern European countries is rather high
(Figure 4). The use of heating stoves and boilers is typical for the areas that are not supplied
with another infrastructure (central heating, gas infrastructure), have easy access to wood
and coal, and are socially segregated. There is a long-standing tradition in these
communities to use wood and coal for heating, and households have been using the same
heating device for many years. Thus, even though regulations on the quality of the stoves
are enforced, they will be applied to the newly produced equipment and the old stoves will
not be affected; also, the penetration of the eco-labelled stoves would be slow due to the
persistent use of the old stoves and the inability of energy-poor households to invest in
woodstove change.
Based on estimations by the IIASA GAINS model for EMEP/EEA air pollutant emission
inventory guidebook 2016, the share of stoves across the EU is the most significant one –
59% in the Eastern European and 49% in the Western European member states; the rate of
stoves in the Eastern European countries that are not member states is much higher - 92%.
The difference, though, is related to the types and certification of stoves – most of the stoves
in Eastern Europe are old and not certified and thus no technical or emission specifications
may be applicable.
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Appliance type split according to IIASA GAINS model (2010)
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Figure 4 Average use of heating appliances (Modified from EMEP/EEA air pollutant emission
inventory guidebook 2016)

Energy poverty
Energy poverty is a widespread problem across Europe, as between 50 and 125 million
people are unable to afford proper indoor thermal comfort. A common European definition
does not exist, but many Member States (MS) acknowledge the scale of this socio-economic
situation and its negative impact translated into severe health issues and social isolation.
Different terms are used to describe affected persons: fuel-poor, energy-poor, vulnerable
energy consumers or, in a larger sense, at-risk-of-poverty or low-income people.
Key findings:






Only four European countries (France, Ireland, Slovakia and the UK) have an official
definition for energy poverty.
Energy poverty can be correlated with low household income, high energy costs and
energy-inefficient homes and can be tackled by income increase, fuel-price regulation
and energy-efficiency improvements in buildings.
The majority of national schemes to reduce energy poverty focus on income support
schemes such as fuel, heating and electricity subsidies.
Vigorous energy renovation measures of energy-poor homes address the essence of
the problem through reduced energy costs, improved thermal comfort and better
indoor air quality.

Even though there are no energy poverty definitions across the EU and only segregated
indicators and criteria may be applied, the most relevant aspect for the Eastern European
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countries is the ability to keep homes adequately warm. The statistics provided by the EU
Energy poverty observatory suggest that Eastern European households struggle with that.

Figure 5 Inability to keep home warm (Source: Thomson and Bouzarovski, 2018)

Air Quality
The constant monitoring of the air quality stations across the EU has been indicating heavy
PM10 and PM2.5 pollution in the Eastern European countries, along with Northern Italy. The
major source of particulate matter pollution is the heating in public, residential and
commercial buildings.
The annual concentration for the PM10 (2016) values across the border between Poland and
the Czech Republic is around 31-40 µg/m3 and across the Western Balkans is above 50
µg/m3; for Bulgaria, data show concentrations around 40-50 µg/m3. Thus, annual
concentrations for PM10 in the targeted region proves to be higher than suggested by the EU
and WHO regulations, and immediate actions to alleviate it are needed. The annual PM10
threshold under the Air Quality Directive is 40 µg/m3.
The annual concentration for the PM2.5 (2016) is observed to be above the 30 µg/m3 for the
border region between Poland and the Czech Republic and the Western Balkans. The
annual PM2.5 threshold under the Air Quality Directive is 25 µg/m3, and thus these regions
have significantly higher concentrations than allowed by the legislation.
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Figure 6 Annual concentrations of PM2.5 and PM10 in 2016

The particulate matter pollution in the Eastern European countries and especially the PolandCzech border and Western Balkans is an obvious challenge that needs to be addressed.
There are a number of indications that additional efforts need to be invested to improve the
status – i.e., strengthening the policy and regulation over heating practices and fuels,
introduction of standards and protocols to ensure high-quality heating devices and fuels,
long-term energy and environmental planning, systematic social support for vulnerable
households aligned with the sustainability targets, etc. Such joint actions may bring
significant reductions in air pollution from residential burning. It is important to note that join
energy and social measures applied to energy-poor households will not only improve the
outdoor air quality, but also the indoor air, and support improved housing conditions and
quality of life.

2.1. Interconnections between poor heating and air pollution in the EEC
Keeping a home warm or cool, lighting and the energy to power appliances are crucial
foundations of a decent standard of living and human health. As 65% of the total energy
used by European households is required for heating, heat supply is the main field of action
when tackling the issue of energy poverty. The problem is particularly relevant in Eastern
European countries: due to the liberalization of the energy markets, many households moved
from a situation with subsidized energy to a situation with (higher) market-based energy
prices.
Policies and measures in the field of energy poverty need to consider the multidimensional
nature of the problem: solving energy poverty issue contributes to decrease in general
poverty, improvement of health, energy security and contributes to fighting climate change by
decreasing climate-damaging pollutants.
Climate and energy aspects



The housing stock is often in a bad state (due to construction materials, inadequate
insulation and poor maintenance) with poor building efficiency.
The use of old, inefficient and poorly maintained heating systems.
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The use of low-quality fuel (wood, coal and briquettes; e.g. with high humidity or
sulfur content) or even waste burning. State support is often granted for the direct
purchase of these low-quality fuels.
Residential burning leads to substantial emissions of short-lived climate pollutants
(SLCPs). Black carbon – as part of particulate matter – especially contributes to
global warming.

Social and economic aspects






Affects low-income households (retired people, unemployed or poorly paid,
dependent on social benefits and single-parent households), which are often socially
isolated.
Energy-poor people cannot afford to change heating systems and suffer from high
energy prices. The latter leads to the use of cheaper, low-quality fuels.
Households often do not know how to use energy in a sensible way. They are often
not informed about pollution levels and related health impacts.
Social welfare systems often do not provide enough support and social workers do
not have sufficient capacities to address the problem of energy poverty.
Lack of trust towards energy suppliers (district heating).

Health aspects




Persons affected by EP often live in poor conditions, including mold, moisture, and
dust due to poor heating options and practices.
They tend to be subject to physical (e.g., respiratory and cardiac illnesses) as well as
mental health risks (i.e. due to low temperatures and stress associated with
unaffordable energy bills).
Increased (premature) mortality and morbidity due to exposure to high indoor and
outdoor concentrations of particulate matter (PM2.5) and other health-damaging
pollutants such as beno(a)pyrene. These effects are even more dramatic in
vulnerable groups such as elderly or disabled persons.

Energy poverty and poor air quality are both long-standing issues in the EEC, but have not
yet gained sufficient EU-wide recognition. Unfortunately, the multidimensional nature is often
neglected in the political perception of energy poverty – especially the link between EP and
air quality is not considered by the current policies and measures. As a result, policies for
energy, environment and climate issues are not integrated in most cases. In addition, there is
a lack of ambitious targets for energy efficiency and reduction of climate and air pollutants.
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2.2. Cross-cutting challenges in the EEC
As shown in the mind-map, there are numerous synergies between energy poverty and air
quality. Thus, it is crucial to look at the central issues in the EEC and identify the gaps to
policies and regulations in forerunners such as Germany (and other European countries). In
the following section, the main problems in many EEC and good examples in the relevant
area are depicted:

Local
policies

Enforcement on site/role of chimney
sweeps

Fuel
standards/restrictions

Emission and efficiency
standards

Table 2 Challenges in the EEC and positive German experience
Challenges in the EEC
Lack or weak emission and
efficiency standards for stoves
and boilers.

Positive German experience
In Germany, there are already emission limits (PM,
CO) for new stoves and boilers that are at least on a
par with the upcoming eco-design standards for these
appliances. Old stoves and boilers that do not meet
the limit values for old appliances (installed before
2010) have to be shut down or retrofitted with a filter.
In addition, the national legislation also includes
provisions for minimum efficiency of appliances.
While stoves only have to meet the requirements in
the type approval, boilers are subject to recurring
measurements on site, which are done by the
chimney sweeps.

There are no or weak
standards for solid fuels used
in residential burning.

In Germany, only specific fuels are allowed to be
used in appliances. Both in Germany and Slovenia, it
is only allowed to use firewood with a maximum
humidity of 25% (fuel storage is regularly checked in
the course of the fireplace inspection by the chimney
sweeps). While coal use is still possible in Germany
(with specific fuel requirements such as sulfur
content), coal burning is completely forbidden in
households in Slovenia. Pellets and woodchips in
Germany are subject to certification schemes
(ENplus, Blue Angel).

Lack of registration, monitoring
and maintenance of residential
burning appliances. Weak
enforcement of legislation and
insufficient
competences/measures
to
address illegal burning.

Before putting into operation, all appliances have to
be checked and registered by a chimney sweep in
Germany. They also investigate the appliance at least
two times in seven years (in addition to regular visits
for maintenance/usually once a year). The duties and
the role of chimney sweeps are defined by law
(SchfHwG). Enforcement is done by local
authorities/public order offices and chimney sweeps
together. Fines for illegal burning are high (up to
50.000€) but rarely executed in Germany (because
proof of illegal burning is often difficult in reality). In
Switzerland, chimney sweeps conduct a large
number of ash tests based on x-ray fluorescence to
prove illegal burning (about 3000 tests annually). In
Poland, authorities monitor illegal burning with
measuring devices mounted on drones.

There is a lack of concrete,
obligatory
measures
with
regard to energy and air
quality
planning
(and
residential
burning
in

Temporary ban on specific appliances in Stuttgart
(Germany)/Graz (Austria); permanent bans on solid
fuels in Krakow (Poland)/Berlin (Germany; only solid
fuel boilers in new construction plans in the city
centre); minimum requirements for wood-burning
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appliances based on labelling (France/Flamme verte
and Lombardy region in Italy). Quicker replacement
or shutdown of old appliances (as foreseen on
national level) and/or stricter emission limits for old
stoves in several German cities like Munich/Aachen.
Information and alerts about high exceedances of PM
concentrations in several European cities (e.g. Paris,
Stuttgart).

Weak
requirements
for
building
efficiency;
not
sufficient funding for heating
systems
with
very
few
emissions.

Comparatively strict efficiency standards for new
homes in Germany. The market incentive program
(MAP) provides funding for solar/geo-thermal heat as
well as biomass appliances (pellet, wood chip or
logwood boilers as well as specific pellet stoves).
Besides, the program includes extra financial support
for particle separators.

Funding for
renewables/buil
ding efficiency

particular); no strict deadlines
and sanctions if target values
are not reached within the
period set.
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3. Current status of the energy poverty in the EEC
3.1. EU framework for energy poverty
Defining energy poverty has been and still is subject to numerous debates, and this is why
there is no universal definition of energy poverty that would cover all the EU member states
(Liddell and Morris, 2010; Thompson and Snell, 2013). However, in general terms, it can be
said that energy poverty is a situation where a household is unable to access a materially
and socially necessitated level of energy services in the home (Bouzarovski, 2007).
It is estimated that in the European Union, almost 50 million people are affected by energy
poverty, which makes energy poverty a key societal challenge that should be urgently
addressed by Member States (Thomson and Bouzarovski, 2018). Further estimates show
that 57 million people in the EU cannot keep their homes warm, 104 million people cannot
keep their homes comfortable in the summer, and 52 million people in Europe face delays in
paying their energy bills (EU Energy Poverty Observatory).
Energy poverty has been officially present in the legal vocabulary of the EU for over a
decade, but only the Third Energy Package, adopted in 2009, brought energy poverty into
mainstream EU energy policy (Thomson and Bouzarovski, 2018) with the following legal
requirement to protect vulnerable consumers:
“Member States shall take appropriate measures to protect final customers, and shall, in
particular, ensure that there are adequate safeguards to protect vulnerable customers. In this
context, each Member State shall define the concept of vulnerable customers which may
refer to energy poverty and, inter alia, to the prohibition of disconnection of electricity (gas) to
such customers in critical times”.

Electricity and Gas Directives (Directive 2009/72/EC; Directive 2009/73/EC)
The recent ‘Clean Energy for all Europeans’ package brought further integration of energy
poverty into EU policy and regulation. The amended Energy Performance in Buildings
Directive puts emphasis on the ‘need to alleviate energy poverty … in accordance with
criteria defined by the Member States’. It further highlights that Member States can outline
‘national actions that contribute to the alleviation of energy poverty in their renovation
strategies’, while having the right to ‘establish what they consider to be relevant actions’
(Thomson and Bouzarovski, 2018). The Energy Efficiency Directive and Governance
Regulation also contain several aspects, relevant to energy-poverty, ‘including the setting of
ambitious and comprehensive energy efficiency targets, the formulation of transparent,
publicly available national rules on the allocation of the cost of heating, cooling and hot water
consumption in multi-apartment and multi-purpose buildings, as well as the strengthening of
rules on individual metering and the billing of thermal energy’ (Thomson and Bouzarovski,
2018). Further energy-poverty related provisions are ‘the integration of ‘Energy efficiency
first’ principles when making decisions on new infrastructure investment, obligations on
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energy poverty reporting, as well as the setting of energy poverty reduction objectives in
National Energy and Climate Plans’ (Thomson and Bouzarovski, 2018).

3.2. The energy poverty status in the EEC region
Energy poverty is estimated to affect 57 million Europeans who suffer from cold homes in
winter and 104 million who can’t keep their homes comfortable in summer (Covenant of
Mayors). The concentration of energy poverty, poor health, and poor well-being is uneven
across Europe, with Central and Eastern Central Europe worst affected (Thomson et al.,
2017). It is estimated that in EEC countries, 30% or more households are struggling with
energy poverty (EU Fuel Poverty Network).
Based on a report by Thomson and Bouzarovski (2018), the EEC area is looked at from the
perspective of four energy poverty indicators, to construct an overview of the situation in the
region. In general terms, all the indicators show high prevalence of energy poverty in the
EEC region:


Inability to keep home adequately warm: The highest prevalence of inability to keep
home adequately warm in Europe occurs within Central and Eastern Europe, as well as
parts of Southern Europe. In spite of a reduction of almost 30 percentage points in 20102016, Bulgaria still has the highest rate of energy poverty in the EU at 39.2% of
households. Greece witnessed a doubling of energy poverty rates in 2010-2016.



Arrears on utility bills: As for the previous indicator, the rates of arrears on utility bill are
notably higher within Eastern, Central and Southern Europe than elsewhere. Greece has
the highest rates of utility bill arrears (42.2%), doubling from 2010 – 2016 and likely
related to the broader economic situation. Hungary and Romania have both seen
significant improvements in recent years in this aspect. Bulgaria stands out again, as in
spite of some improvements; about one third of Bulgarian households is still reporting
arrears.



High share of energy expenditure in income: The rates of high energy expenditure
are slightly higher within parts of Eastern, Northern and Western Europe.
Summertime issues: Summertime energy poverty, mostly related to difficulties in
cooling of dwellings, is a rather under-explored aspect of energy poverty in Europe,
yet again particularly affecting Eastern, Central and Southern European countries.
Almost half of Bulgarian households reported that their homes were not comfortably
cool in summer in 2012. Countries in Southern Europe have the highest rates of air
conditioning units: 77.1% of homes in Cyprus have air conditioning, 55.7% in Malta,
and 52.8% in Greece. In Bulgaria, only 8.4% of households have an air conditioning
unit.
Table 3 Overview of the energy poverty situation in the EEC

Bulgaria

Inability to keep
home warm
41,3

Arrears on
utility bills
27,7

High share of energy
expenditure in income
14,7

3

Hidden energy
poverty
15,1
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Croatia

9,3

25,3

10,9

9,6

Cyprus

24,3

15,4

11,9

13,2

Czech
Republic
Greece

3,8

3

10,7

8,4

29,1

42,2

14,2

10,3

Hungary

9,2

16,2

6,9

5

Poland

7,1

9,5

18,1

18,5

Romania

13,8

18

18,6

17,5

Slovakia

5,1

5,7

10

9,2

Slovenia

4,8

15,9

14,1

11,5

EU average

8,7

8,1

16,3

15,1

3.3. Specific energy poverty challenges in the EEC region
It is commonly falsely assumed that energy poverty has the same characteristic, regardless
of the cultural, climatic or political background. Through practice it was shown that regional
and historical differences play a significant role in prevalence and characteristics of energy
poverty. The EEC region has some specific characteristics as compared to other parts of the
EU, especially Western Europe.
Adverse effects of energy poverty are particularly evident in EEC, where energy market
liberalisation and other geographical and historical specificities of the region constitute the
context for making energy poverty situation especially severe. Most of the countries in the
region have 30% or more households that are affected by energy poverty.
Energy poverty is still an issue of low or no political interest in the region, and hence the
problem is less defined, monitored or tackled than in Western European countries. Definition
of energy poverty is the first crucial step that many countries of the region have not done yet,
and also the data collection and monitoring are similarly lagging behind.
It is estimated that in the EECs the prevalence of persons, who are not poor, yet cannot
afford adequate energy services, is likely to be higher than in other parts of Europe. This
leads to a higher occurrence of families being forced to take actions that severely impact
their well-being, such as self-disconnection from heating energy.
This is why for the region it is important to be careful with the wording of indicators of energy
poverty. It is important not to focus on measuring what share of income the households
spend on energy costs, but rather on calculating the share of income which household would
need to spend on energy costs if it would be using adequate energy services.
The housing stock in EECs is in a relatively poor state as compared with the rest of Europe.
Poor construction materials, poor insulation and poor maintenance contribute to the
inadequate state and high inefficiency of many dwellings. This, combined with the old,
inefficient and poorly maintained heating systems and domestic appliances, contributes to
the bigger depth of the energy poverty in EECs as compared with Western Europe.
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EAP has studied the link between energy poverty and air pollution in the city of Sofia.
Data show that households that heat with wood and coal live in worse housing
conditions than the rest of the populations. Their homes are usually brick-based,
single-family, with local heating boiler (58%) or without any heating infrastructure
(35%). In 57% of the cases, their homes do not have any insulation and in 28% - new
energy saving windows. Most of the households heat up additionally their homes
with electrical devices (55%) and use an electric boiler for domestic hot water (30%).
Around 60% report monthly income per household member around 250 EUR and
another 60% report monthly energy bill above 250 EUR.
Despite their tight budgets families from the study are much more motivated to
replace their old stove with a new heating device.
In EECs there is very limited social or other support for energy poor households, as
compared to the rest of EU. While some minor positive cases appear (e.g. 100% subsidy for
insulation of energy poor households in Slovenia), these cases are almost negligible in
comparison with the support programs that exist in Germany or the UK. Unlike in other parts
of EU, some of the currently existing funding programs for abating energy poverty in EECs
function in a way that majority of funds are granted for the direct purchase and utilization of
low-quality coal and briquettes with high humidity content burned in inefficient heaters. The
undesired and negative effect of existing assistance mechanisms is the excessive pollution
with PM10 produced from household heating which threatens and deteriorates the
population’s health.
In the EECs, no clear division between social housing and non-social housing buildings or
areas can be detected. This means that measures for eradicating energy poverty cannot be
targeted to specific areas or neighbourhoods, which complicates both the identification of the
most vulnerable areas and the actions that need to be taken.
Citizens of EECs had to make a switch from subsidised energy prices to market based
prices, which resulted in continuous and significant increase in energy bills. Behaviour and
habits of the people, arising from subsidized energy prices, represent a significant barrier to
abating energy poverty in EECs. Whereas in some Western European countries it makes
sense to shape measures for stimulating landlords to invest in increasing the energy
efficiency of their building stock, this makes poor or no sense in the EECs. Namely, the
EECs have a significantly higher share of home ownership than in rest of Europe. While
landlords might have funds to invest in improvement, this is not the case with the poorer
owners of their flats; hence different approaches must be taken, such as providing subsidies
for energy efficiency of the energy poor households.
Last, but not the least, in the EECs households can benefit from installation of ‘low-tech’
devices, such as draft proofing or efficient light bulbs, while this is often not the case in
Western European countries (e.g. in Germany double glazing is a standard, so installed
devices tended to be ‘high-tech’, for example wireless switchers).
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3.4. Impacts of the energy poverty
Energy poverty can lead to an array of adverse impacts, from damp and mould to
indebtedness. Living in too cold (or too hot) homes affects physical health, as well as mental
health and well-being. This can have wider economic and political impacts, which reach
beyond the private homes of affected people (Thompson and Bouzarovski, 2018).

Figure 8 Drivers of energy poverty (Thomson and Snell, 2016, p. 52)

Impacts of energy poverty are briefly lined up here, but it needs to be stressed that the
presented impacts can often reinforce each other, leading to continuous vicious circles
(Jones, 2016; Tod and Thomson, 2016).


Indebtedness (Jones, 2016): As people on low incomes are faced with high energy bills,
they often cannot keep up with the payments, resulting in accumulating debt. Payment
policies of many energy companies can aggravate these problems, by issuing bills based
on assessment of use, instead of based on real consumption. Households often get even
into greater difficulties when they try to obtain expensive loans to pay the utility
companies. In such situations, households prioritize energy use and tend to neglect other
important items, such as food.



Cutoffs and evictions (Jones, 2016): Debt for energy bills can lead to cut offs and
evictions. When energy companies cut off supply of energy, households face increasing
difficulties with their housing and risk eviction. In some Member States, people who have
faced problems with paying energy bills are blacklisted, so that they cannot get new
rental or utility contracts.
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Deteriorating physical health (Tod and Thomson, 2016): More and more studies show
that energy poverty can have an important adverse impact on the health of people. Many
adverse health and well-being impacts are either caused or worsened by cold weather
and living in cold and damp homes. Energy poverty contributes to cold-related mortality.
It is estimated that energy poverty leads to almost 40,000 excess winter deaths in 11
European countries each year. The key direct health impacts of cold weather and a cold
home are: heart attack, stroke, respiratory diseases, influenza, falls and injuries and
hypothermia. The risk of carbon monoxide poisoning if boilers, cooking, and heating
appliances are poorly maintained or ventilated is another important health hazard related
to energy poverty.



Deteriorating psychological health and mental wellbeing (Tod and Thomson, 2016): The
link between a cold home and mental health can work in two directions. Mental illness
can on one side make people more vulnerable to cold-related harm. On the other side,
living in a cold home can increase the risk of deteriorating mental health (e.g. anxiety,
depression) or decrease mental wellbeing (e.g. more stress and worry about debt and
finances).



Social health and isolation (Tod and Thomson, 2016): Social relations and networks are
key in improving negative health impacts of a cold home. People, who are well integrated
in society, but energy vulnerable, are more likely to get help by others (practically,
financially, advice and information). People can disconnect from the society because of
difficulties caused by living in a cold home, or because of being ashamed of the
consequences. The loneliness can have further adverse impacts on health, often also
leading to failure to notice if someone slips from struggling to crisis.



Other relevant impacts (Jones, 2016): Energy poverty negatively affects children’s
educational achievements and also their emotional well-being and resilience. Energy
poverty can also adversely impact employment, as energy poverty related health
problems can lead to more sick leaves. Also, if people are not able to have hot showers,
or wash their clothes, this can affect their ability to get or stay in a job. Finally, the energy
poverty impact can lead to further social and economic costs. UK studies show that
impacts of energy poverty have a further enormous economic impact, such as the cost of
treating winter-related diseases.
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4. Current status of the air quality in the EEC

4.1. EU framework on air quality
In Europe, the air pollution is the second biggest environmental concern after climate change
and before the growing amounts of waste4. Annually about 400 000 premature deaths in the
EU are linked to air pollution. The EU has established three pillars to address air pollution Ambient Air Quality Standards, National Emission Ceilings Directive and Emission
standards for key sources of pollution.
The legislative efforts of the European Union to fight air pollution have been focused on the
delivery and enforcement of a set of directives and standards related to the ambient air
quality that are aimed to provide effective mechanisms to control the ambient concentrations
of air pollution in the member states. By 2004, the EC legislative work has been consolidated
in a single Ambient Air Quality Directive 2008/50/EC and an accompanying Directive
2004/107/EC. These documents focus on the following5:







Directive 2008/50/EC6: ambient air quality and cleaner air for Europe and keeps the
limit value and exposure related objectives from the previous directives. It provides
the opportunity to discount natural sources of pollution when assessing compliance
against limit values and have time extensions of three years (PM10) or up to five
years (NO2, benzene) for complying with limit values.
Directive 2004/107/EC7: arsenic, cadmium, mercury, nickel and polycyclic aromatic
hydrocarbons levels in ambient air.
Directive 2015/1480/EC8 amends several annexes of the upper stated directives and
sets rules concerning reference methods, data validation and location of sampling
points for the assessment of ambient air quality
Commission Implementing Decision 2011/850/EU9 sets rules for Directive
2004/107/EC and Directive 2008/50/EC on the reciprocal exchange of information
and reporting on ambient air quality.

In 2013, the European Commission adopted the Clean Air Policy Package, including a Clean
Air Programme for Europe setting objectives for 2020 and 2030, and accompanying
legislative measures10. The EU aspirations are to achieve pollution reductions that allow the
revision of the concentration standards towards the WHO guidelines.
Though the communication on the Clean Air package is optimistic on achieving the 2030
targets, many European cities suffer air pollution levels above the defined standards in the
Air Quality Directive and the recommended thresholds by the WHO. Currently, 23 out of 28
Member States air quality standards are being exceeded. From the Eastern European
countries for PM10 there are cases against nine Member States – Bulgaria, the Czech
Republic, Greece, Hungary, Latvia, Poland, Romania, Slovakia, and Slovenia, and for NOx
there are cases against four Member States – Austria, the Czech Republic, Hungary, and
Poland.
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According to the Clean Air for All factsheet11 of the EC, the contribution of the different
sectors to the particulate matter and nitrogen dioxide levels are as follows:
Table 4 Distribution of the share of pollutants

PM2.5
NOx

Electricity
and heat
production

Commercial
/ household
heating

5%
18%

53%
7%

Industrial
and
construction
activities
17%
15%

Road
transport

Non-road
mobile
machinery

Agriculture

Other

12%
39%

6%
10%

6%
3%

1%
6%

The residential sector as being 25% of the final energy consumption for the EU is the most
significant contributor of particulate matter pollution:
Table 5 Share of air pollutants in the commercial/household heating
Commercial
/
household heating

PM2.5

SO2

NOx

NH3

VOC

CH4

53%

14%

7%

1%

26%

3%

The fine particulate matter is of particular concern across all EU member states, and
especially in the Eastern European countries, due to its significant impacts on the climate
and health. It is traditionally exceeding both thresholds defined by the Air Quality Directive:



exceedances of 50 μg/m3 in more than 35 days a year
exceedances of the yearly average limit values, i.e. 40 μg/m3

The WHO guidelines are more ambitious:



exceedances of 50 μg/m3 in less than 3 days a year
exceedances of the yearly average limit values, i.e. 20 μg/m3

It is estimated that the about 16% of the EU28 population is exposed to PM10 above the EU
daily limit value (Belis et al., 2017). For PM2.5 (particles with a diameter of 2.5 micrometres
or less), the percentage of the EU-28 urban population exposed to PM2.5 stood at 6% in
2016, down from 7% the year before. But approximately 74% of the EU urban population
were exposed to concentrations exceeding the stricter WHO guidelines (EEA, 2018).

4.2. The air quality status in the EEC region
While particulate matter levels have fallen in western European countries, no significant
changes are observed in Eastern Europe (Belis et al., 2016). Exceedances of the PM10 and
PM2.5 values are detected in all EEC (Figure 14) where small combustions installation are
predominant and contribute to the pollution with 20-25%. Moreover, the seasonal use of he
old, inefficient stoves contributes to the overall air pollution, because during the winter the
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dispersion of the particles is supressed and they tend to stay above their origin source
locations.
Very high levels of particulate matter were observed in recent years in most of the Western
Balkans areas where this parameter is monitored. Bosnia and Herzegovina, Macedonia and
Montenegro are those with the highest exposure levels (Belis et al., 2017). From the EU
member states, Bulgaria has excessive PM2.5 values, together with Poland, Slovakia and
Hungary. Only Estonia, Latvia, and Lithuania have annual means of PM2.5 below the EU
average.

Photo 2 A-B Wood stored for the winter in the city of Smolyan, Bulgaria (Credits: EAP)

The air pollution with particulate matter in the urban and rural areas in the EEC is
predominantly caused by residential burning. Data on the use of wood and coal by the
households are scarce and not reliable.
Even though biomass and wood use are important renewable sources in the final energy mix
of the EU, their promotion should be careful. According to Eurostat reports12 that over 90%
of the total roundwood production in Slovakia is fuelwood, in Greece (2014) over half of the
roundwood is fuelwood, and for Hungary, Bulgaria, Croatia, Romania and Estonia the share
of fuelwood varied between 32% and 47% of the roundwood production. The utilisation of
this fuelwood in old and inefficient stoves contributes to the air pollution in the respective
communities which peak in the winter season.
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Figure 9 Fuelwood production in the EEC (Source: Eurostat)
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Figure 10 Gross inland consumption of solid fuels in the EEC (Source: Eurostat)

4.3. Specific challenges of the air quality in the EEC
While the EEC countries have shown have shown that particulate matter values are
consistently higher than in the Western EU countries, the major contributor to these
exceedances is the residential heating – around 10% to 35% of the particulate matter
pollution is due to the residential heating (Belis et al., 2016).
The EEC have a long-standing tradition of using wood and coal, especially in the regions
where no other infrastructure is available, in the distant rural areas, and in the urban areas
with extremely poor housing conditions. Even though wood and coal use may be seen as a
cheaper option by the households, if calculated in energy units, taking into consideration the
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poor efficiency of the stoves and the restricted heating space (heating only one room), it gets
clear that it is not that cheap. Moreover, when households heat only one or two rooms on
wood and coal, all the residents try to stick to these rooms thus being exposed to significant
indoor air pollution which threatens and deteriorates their health.

Photo 3 Typical mountainous rural stove use for heating and cooking (Credits: EAP)

The estimation of the impact of wood and coal used for domestic heating is difficult due to
lack of comprehensive data. The emission inventories on national level poorly represent the
amounts of wood and coal used for domestic heating and such inventories on local level are
difficult to obtain, structure and keep up-to-date. The data collection and procession for wood
and coal are a challenge for a few reasons:






wood and coal data need to cover amounts as well as other specific features –
humidity for wood and calorific value for coal; these are tightly specific, and crucial for
calculation of emission factors;
data need to be collected bottom-up, i.e. from the households or the retailers; the
households may know the quantities they use, but cannot know the humidity or
calorific value, whereas the retailers may speculate on the specific features of the
wood and coal sold, but will have difficulty determining the quantities per household
used; also, energy poor households may use other materials to burn as well – oil,
cloth, paper, etc. that additionally contribute to the air pollution;
data on the stoves used in the households need to be collected bottom-up, i.e. from
the households in the area. Data from stove producers may not be complete or
reflecting the situation in the area observed. Also, old stoves do not have any
technical specifications, so their efficiency needs to be empirically inspected.
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4.4. Impacts of the air quality
Air pollution has significant impacts on the climate, environmental, social and economic
aspects. Most of the EEC have higher annual mean of PM2.5 than the EU average thus
putting their communities at significant risk related to their health and welfare (Figure 13).

Energy,
Climate &
Environment

Economy

Health

•Better alignment of 2030 targets
•Improved EE and RES deployment
•CO2 neutral policies coupled with
policies conscious about air
quality
•Improved status of ecosystems
and biovidersity

•Reduced air pollution penalties
•Reduction in the work absences
•Improved ecnomic performance
among energy providers

•Decrease in premature deaths
•Decresed risk of respiratory and
cardiovascular diseases
•Reduced disutility

Figure 11 Co-benefits of improving the urban and rural air quality

Residential burning as a major source of heating for energy poor households in the EEC put
strain on the climate and environment. Air pollution policy could focus on the abatement of air
pollutants that have both warming effect and cause risk to human health and ecosystems;
and climate policy focusing on reducing CO2 emission reduction from fossil fuel may also be
beneficial for the emissions of SO2, NOx, NMVOC and PM (Belis et al., 2016). Even though
wood burning may be considered CO2 neutral and thus not affecting the climate, the black
carbon produced during residential burning is detrimental to global warming and affects
ecosystems far beyond the communities emitting it. At the same time, promoting energy
sources such as electricity that do not have implications on the air quality do have significant
impact on the CO2 emissions and have relatively high emission factors for CO2 compared to
other fuels, incl. fossil ones (for review “The Covenant of Mayors for Climate and Energy
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Reporting Guidelines”, p. 53-56). Thus, climate, energy and air policies need to be coupled
and well-aligned so that low-carbon, sustainable and resilient future is ensured.
Residential burning on wood and coal affects the economic status of the respective
communities – it does not only implicate the energy poverty underlying the air pollution, but
also shows the supressed potential towards low-carbon development and substitution of
heating technologies. It has been estimated that an investment of 1 000 € in a new pellet
stove would save up to 300 € energy bills per household for one heating season (EAP,
Smolyan Roadmap, 2018), which means that the simple payback period for this action would
be around 3-4 years. Also, campaigns for alleviating energy poverty could have a long-term
impact on the final energy consumption with a reduction of up to 8% (REACH project).
Premature deaths across the EEC are a third of all deaths due to high PM2.5 values.
Residential burning is confirmed to emit carcinogenic compounds and black carbon (Belis et
al., 2016). The World Health Organisation (WHO, 2013a, 2013b) has confirmed significant
health impacts of the particulate matter (PM10, PM2,5) related to increased respiratory and
cardiovascular disease. It is expected that the number of life-years lost due to particulate
matter would fall by 40% between 2005 and 2030 (Belis et al., 2016). Unfortunately, there is
not a precise threshold above or below which adverse effects may be expected, so it cannot
be confirmed with certainty if the EU or WHO requirements for hourly, daily or annual
exposure of the population can protect the entire population.

Annual mean of PM2.5, Premature deaths and YlL due to PM2.5 in the
EEC
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Figure 12 Annual mean of PM2.5, Premature deaths and Years of life loss (YLL) due to PM2.5 in
the EEC (Modified from EEA)

Integrated measures and actions at local, national and European level to tackle air pollution
will bring about significant benefits for all sectors. By reducing air pollution, decreased health
expenditure, increased economic benefits and decreased climate impact may be expected.
So, it is crucial to bring forward policies that adequately address all aspects of air pollution
and ensure co-benefits for the energy, climate, environment, economy and health.
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5. Conclusions
The current document “Report on the energy poverty and air quality status in the Eastern
European Countries” makes a short overview of the status in terms of energy poverty and air
pollution in the Eastern European countries.
The available information and data on these issues suggests that the Eastern European
communities struggle with the implementation of join policies to tackle them. There is a
strong need to design and implement joint policies on local and national level that are
targeted to the introduction of measures and actions that address the cross-cutting issues.

Despite the overall demand for action, there are other significant demands:





Definition of energy poverty based on clear and concise indicators
Improved local and national emission inventories, esp. for fuelwood and coal
Reliable emission factors based on real-life measurements
In-depth understanding of the energy behaviour associated with wood and coal use
and the housing conditions

Resolving these challenges will trigger the policy development and will thus support the longterm energy planning to replace the old heating equipment. Thus, the adequate actions to be
taken would be to:






Enforcement of strict regulations and control over the heating devices and fuels used
(incl. Ecodesign Directive)
Start immediate replacement of old and inefficient heating equipment with new, highly
efficient stoves on modern biomass
Design adequate financial support schemes for energy poor households
Promotion of energy efficiency measures and RES deployment
Strong awareness campaigns on energy poverty and air quality impacts on
environment, economy, and health
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ANNEXES
Annex 1. Key Legislative Documents
Legislative
Document

Link

Directive 2008/50/EC on
ambient air quality and
cleaner air for Europe

https://eur-lex.europa.eu/legalcontent/EN/TXT/?qid=1486474738782&uri=CELEX:02008L0050-20150918

Directive 2004/107/EC
relating to arsenic,
cadmium, mercury, nickel
and polycyclic aromatic
hydrocarbons

https://eur-lex.europa.eu/legalcontent/EN/TXT/?qid=1486475021303&uri=CELEX:02004L0107-20150918

Directive
2015/1480/EC amending
Directives 2004/107/EC
and 2008/50/EC

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32015L1480

National Emission
Ceilings Directive

https://eur-lex.europa.eu/legalcontent/EN/TXT/?uri=uriserv:OJ.L_.2016.344.01.0001.01.ENG&toc=OJ:L:2016
:344:TOC

Ecodesign Directive

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32009L0125

Energy Labelling
Regulation

https://eur-lex.europa.eu/eli/reg/2017/1369/oj

United Nations
Framework Convention
on Climate Change

https://unfccc.int/resource/docs/convkp/conveng.pdf

Paris Agreement

http://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf

Energy Efficiency
Directive

https://eur-lex.europa.eu/legalcontent/EN/TXT/?qid=1399375464230&uri=CELEX:32012L0027

Renewable Energy
Directive

https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32009L0028
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Annex 2. Air Quality Standards in the EU

Pollutant

Concentration

Averaging
period

Fine particles
(PM2.5)

25 µg/m3***

1 year

Sulphur
dioxide (SO2)

350 µg/m3

1 hour

125 µg/m3

24 hours

200 µg/m3

1 hour

40 µg/m3

1 year

50 µg/m3

24 hours

40 µg/m3

1 year

Lead (Pb)

0.5 µg/m3

1 year

Carbon
monoxide (CO)

10 mg/m3

Benzene

5 µg/m3

Maximum
daily 8 hour
mean
1 year

Ozone

120 µg/m3

Arsenic (As)

6 ng/m3

Maximum
daily 8 hour
mean
1 year

Cadmium (Cd)

5 ng/m3

1 year

Nickel (Ni)

20 ng/m3

1 year

Polycyclic
Aromatic
Hydrocarbons

1 ng/m3
(expressed as
concentration of
Benzo(a)pyrene)

1 year

Nitrogen
dioxide (NO2)

PM10

Legal nature

Permitted
exceedances
each year

Target value to be met
as of 1.1.2010
Limit value to be met
as of 1.1.2015
Limit value to be met
as of 1.1.2005
Limit value to be met
as of 1.1.2005
Limit value to be met
as of 1.1.2010
Limit value to be met
as of 1.1.2010 *
Limit value to be met
as of 1.1.2005 **
Limit value to be met
as of 1.1.2005 **
Limit value to be met
as of 1.1.2005 (or
1.1.2010 in the
immediate vicinity of
specific, notified
industrial sources; and
a 1.0 µg/m3 limit value
applied from 1.1.2005
to 31.12.2009)
Limit value to be met
as of 1.1.2005

n/a

Limit value to be met
as of 1.1.2010**
Target value to be met
as of 1.1.2010

n/a

Target value to be met
as of 31.12.2012
Target value to be met
as of 31.12.2012
Target value to be met
as of 31.12.2012
Target value to be met
as of 31.12.2012

n/a

24
3
18
n/a
35
n/a
n/a

n/a

25 days averaged
over 3 years

n/a
n/a
n/a
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Annex 3. Useful resources
Project
Description
Sustainable energy and environmental planning
Mesharitility Project
http://www.meshartility.eu
Data4Action Project
http://data4action.eu

Publenef
http://publenef-project.eu

PANEL 2050
https://ceesen.org/panel2050
R4E Project
http://roadmapsforenergy.eu

ENLARGE Project
http://www.enlarge-project.eu
C-track 50 Project
https://www.fedarene.org/proj
ects/c-track-50
EPATEE Project
https://epatee.eu
Compete4Secap Project
http://compete4secap.eu
PentaHelix Project
https://pentahelix.eu/
Combi Project
https://combi-project.eu/

Solutions and tools facilitating exchange
of energy data between energy utilities
and local authorities, support for SEAP
development; study over the barriers to
access energy data
Data collection methodologies; data
exchange models with utilities, DSOs,
TSOs, etc; one-stop-shop for data
Assistance to local authorities in
implementing effective and efficient
sustainable energy policies; best practices
and policy processes; roadmaps for EE
and RES policy implementation for local
authorities
Support for low-carbon transition for local
communities; road map development for
reaching sustainability
Planning and rolling out realistic and
affordable actions towards creating
innovative energy policies; strong
stakeholder involvement and
engagement;
Participatory governance for sustainable
energy; dialogue and exchange involving
policy makers, civil society actors and
practitioners
Mobilise and guide public authorities in
defining long-term energy policy priorities;
capacity building for ambitious integrated
sustainable energy and climate policy
action plans
Tools and knowledge for a better
evaluation of energy efficiency policies
Efficient implementation of EnMS and
reaching the highest level of energy
savings
Empower local and regional authorities to
find innovative and cost effective
approaches to develop, finance,
implement and improve SECAPs
Aimed at quantifying the multiple nonenergy benefits of energy efficiency in the
EU-28 area

Energy poverty and citizens awareness
ACHIEVE project
https://ec.europa.eu/energy/i
ntelligent/projects/en/projects

ACHIEVE identified, assessed, provided
home visits and attempts to facilitate local
stakeholder responses and interventions
for those in energy poverty or on low-
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/achieve
REACH project
http://reach-energy.eu/

ENGAGER: European
Energy Poverty: Agenda CoCreation and Knowledge
Innovation (COST project)
http://www.engagerenergy.net/
EPOV: EU Energy Poverty
Observatory
https://www.energypoverty.eu
/

SAVES 2 Project
https://saves.unioncloud.org

ASSIST 2GETHER Project
https://www.assist2gether.eu

incomes.
REACH project contributed to energy
poverty abatement at practical and
structural level, and empowered energy
poor households to take actions to save
energy and change habits.
ENGAGER aims at developing and
strengthening an international community
of researchers and practitioners focused
on combating energy poverty.

The EU Energy Poverty Observatory is a
new initiative by the European
Commission to help Member States in
their efforts to combat energy poverty. It
exists to improve the measuring,
monitoring and sharing of knowledge and
best practice on energy poverty.
Supports students in minimising their
carbon footprint in their university and
private accommodation, raising
awareness about energy efficiency and
smart metering, and installing good
sustainability habits
Active engagement of consumers in the
energy market, and a positive change of
behaviour in relation to energy
consumption

Residential wood and coal use and Air Quality
Clean Heat Project
https://www.clean-heat.eu

Aims at significant reduction of particulate
matter caused by wood burning; support
technical and political solutions and
provides comprehensive consumer
information
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