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INTRODUCTION

The main aim of sustainable development — to ensure a quality of life for current and future genera-
tion and the quality of life depends on economic, social and environmental dimensions of sustainability
(Albouy, Godefroy, Lollivier, 2010), (Boarini et.al., 2010). Quality of life should not be mixed with the
concept of standard of living, which is based primarily on income (Dolan, Peasgood, White, 2008). The
quality of life is a broader concept and the standard indicators of the quality of life include not only wealth
and employment but also the natural and built environment, physical and mental health, education, rec-
reation and leisure time, social belonging, etc. (Helliwell, Barrington-Leigh, 2010).

There is a direct relationship between quality of life and environment (Diener, Eunkook, 1997). Peo-
ple’s lives are strongly affected by the healthiness of their physical environment. The impact of pollutants,
hazardous substances on people’s health is considerable. Environmental quality also matters intrinsically, as
most people value the beauty and healthiness of the place where they live, and care about the depletion of its
natural resources (Braj§a—Zganec, Merkas, Sverkok, 2010). Preserving environmental and natural resources is
also one of the most important challenges for ensuring the sustainability of well-being over time (Van Liere,
Dunlap, 1980). Environmental policies have a critical role to play in dealing with global health priorities
and in improving people’s environmentally responsible behavior and also lives (Reto, Garcia-Vega, 2012).

Environmental quality is a key dimension of people’s well-being, as quality of life is strongly affected by
a healthy physical environment (Kahn, 2002), (Holman, Coan, 2008).
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The term natural environment encompasses all living and non-living things occurring naturally on
Earth or some region thereof (Ahmad, Yamano, 2011). Besides affecting people’s health, the natural en-
vironment also matters intrinsically as many people attach importance to the beauty and the healthiness
of the place where they live, and because they care about the degradation of the planet and the depletion
of natural resources (Balestra, Dottori, 2012), (Kahn, Matsusaka, 1997). People also directly benefit from
natural environmental assets and services, such as water, clear air, lands, forests, and access to green spaces,
as they allow them to satisfy basic needs and to enjoy free time and the company of others (Pretty et. al.,
2005), (Balestra, Sultan, 2013).

The term built environment refers to the human-made surroundings that provide the setting for human
activity, ranging in scale from buildings and parks or green space to neighborhoods and cities that can often
include their supporting infrastructure, such as water supply, or energy networks. The built environment is
a material, spatial and cultural product of human labor that combines physical elements and energy in forms
for living, working and playing. It has been defined as “the human-made space in which people live, work,
and recreate on a day-to-day basis (Mohit, 2013).

It is important to develop the set of indicators to measure built environment conditions in housing
sector providing information about both the physical characteristics of the dwelling (e.g. availability of elec-
tricity, water supply, indoor flushing toilets, bathroom requirements etc.) and the broader environmental
characteristics of the areas where the dwellings are located (e.g. exposure to noise, indoor pollution, etc.).
'The housing costs also very important as high housing costs can hamper households’ material well-being
and economic security.

The quality of natural and built environment is one of the most important challenges for ensuring the
sustainability of well-being over time. However, measuring of environmental indicators is difficult; first,
because the size of the impacts of current environmental trends and housing quality on future well-being is
uncertain; second, because there are few comparable indicators that meet agreed standards.

The aim of this paper is to develop a framework for assessment of natural and built environmental
indicators relevant to quality of life and to apply this framework for comparative assessment of environment
indicators of quality of life in EU member states.

The main tasks to achieve this aim are as follows:

— To select indicators for assessment of natural and built environment relevant to quality of life based on

EUROSTAT database;

— To analyse and compare the trends of environmental indicators in EU member states;
— To develop policy recommendations based on the analysis carried out by the authors.

INDICATORS OF BUILT AND NATURAL ENVIRONMENT RELEVANT
TO QUALITY OF LIFE

Quality of life is a complex, multi-faceted construct that requires multiple approaches from different
theoretical perspectives. The objective approach supposes to use objective indicators that reflect different
aspects of quality of life measurable by using secondary data, available mainly from official governmental
data collections. This approach is widely used in different studies as it has major advantages. Quality of life
research in Lithuania is not well developed yet. Recently the interest on this topic has been growing (Ryba-
kovas, 2011), (Rybakovas, 2012), (Rakauskiene, Servetkiene, 2011), (Tvaronaviciene, 2011). Most empiri-
cal studies in Lithuania paid most attention just to the objective component of quality of life. The quality
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of life according (Rakauskiene, Servetkiene, 2011) can be measured by indicators covering the following 3
main dimensions:

— Health, environment and demographics;

— 'The material conditions of life;

— Education, culture, moral, ethical and spiritual values.

The environmental indicators of quality of life are included in the first dimension of quality of life
covering health, environment and demographic conditions.

As it was mentioned before there are natural and built environment indicators important for assessing
quality of life. The term natural environment encompasses all living and non-living things occurring natu-
rally around us on Earth or on some territory under investigation.

The most important natural environment indicators relevant to quality of life would inform about qual-
ity of a number of environmental media (soil, water, air), on people access to environmental services and
amenities and environmentally responsible behavior as well (Mace, Bell, Loomis, 1999). Consumption of
environmental services and amenities has also direct impact on quality of life. On the other hand the quality
of environment and environmental services and amenities are affected by human behavior. The environmen-
tally responsible behavior is the main driver of environmental quality of environmental services provided
(Osbaldiston, Sheldon, 2003), (Thogersen, 2006). The objective natural environment indicators of quality
of life presented in this paper are limited to only a subset of indicators reported by EUROSTAT databases.

Table 1
The quality of life and environment
Housing Overcrowding rate, Housing deprivation rate by | Share of population considering
quality %> number of item, % their dwelling too dark, %
. Hoqsmg Crlme,' Vlol_ence or Noise from neighbours or Pollution, grime or other environ-
Built environ- vandalism in the o o
. o from the street, % mental problems, %
environ- ment area,%
ment Housing
expen- The housing cost Inability to keep home ad- The share of housing costs in dis-
ditures overburden rate,% equately warm, % posable household income, cost, %
burden
Urban population ex-
Environ- posure Fo air pollution Urban populatlon exposure to Municipal waste generated per
mental by particulate matter, | air pollution by ozone, micro- .
. . . ’ capita, kg
quality micrograms per cubic | grams per cubic meter day
meter
Environ- . . .
Natpral mentally Resource productivity, The dyqamlc§ of energy Recycl})ng rates for packaging
environ- d productivity in EUR per kg | waste, %
responsible | EUR/kg . .
ment . of oil equivalent
behaviour
Consump- | Sufficiency of sites
tion of demgnat@ d under the . o Total area of forests and other
environ- EU Habitats direc- Protected terrestrial areas, % X .
S wooded land per capita, ha/capita
mental tive, %
services

Source: own compilation based on EUROSTAT databases.
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The term of built environment is narrower and refers to the human-made surroundings that has direct
impact on life of humans. The housing conditions are the most important issue of built environment having
a direct impact on human health and well-being as a source of satisfaction, improves mental well-being, al-
lows people to recover from the stress of everyday life and to perform physical activity (Zheng, 2010), (Liao,
2009). The main housing indicators relevant to quality of life are: housing quality, housing environment
and housing expenditures burden indicators. The housing quality is important for human health and other
social and physical needs. Housing environment encompass such important issues as safe, convenient and
clean living surrounding having direct impact on quality of life. Housing expenditures are also crucial for
quality of life as represents the housing affordability. The objective built environment indicators of quality
of life presented in this paper are limited to only a subset of indicators reported by EUROSTAT databases.

In Table 1 the natural and built environment indicators relevant to quality of life are presented.

As it can be seen in Table I the main indicators of natural and built environment consists of 6 main
groups of indicators addressing the most important issues of built environment and housing and natural
environment having impact on quality of life.

QUALITY OF BUILT ENVIRONMENT

Built environment indicators of quality of life should provide information on quality of housing, qual-
ity of housing environment and housing affordability. The justification for inclusion of specific indicators is
provided as well.

The quality of housing can be measured by applying two important indicators: the availability of suf-
ficient space in the dwelling and housing comfort.

The main indicator that has been developed to describe space problems is the overcrowding rate, which
assesses the proportion of people living in an overcrowded dwelling, as defined by the number of rooms
available in the household, the household size, as well as the family members age and situation. This indi-
cator provides information on housing overcrowding, which has long been identified as a major housing
problem. Having sufficient space is essential to meet people’s basic need for privacy and for making home
a pleasant place to be. Too many tenants in a dwelling may also have a negative impact on childrens health or
school performance.

Housing quality can also be assessed by looking at other housing deficiencies, such as lack of certain
basic sanitary facilities in the dwelling (such as a bath or shower or indoor flushing toilet) and problems in
the general condition of the dwelling (leaking roof or dwelling being too dark).

The housing deprivation rate is the indicator providing assessment of selected housing deficiencies. The
notion of “decent housing” includes other basic aspects of housing conditions, such as the quality of the
roofs, floors, doors and window frames, which may also have adverse effects on people’s health conditions
and comfort. This indicator was selected as the main indicator for assessment of housing comfort.

The other indicator describing housing quality is the share of population considering their dwelling
as too dark which is calculated by EUROSTAT and provides important information on living conditions.

The built environment has impact on quality of life not only because of the quality of the dwelling itself,
but depending also on the wider residential area. Therefore the other group of built environment indicators
refers to the quality of housing environment or housing surroundings.

Recent studies on quality of life indicators revealed that access to green spaces is essential for quality
of life, as an unspoiled environment is a source of satisfaction (Balestra, Sultan, 2013), improves mental
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well-being (Brown, Grant, 2007), allows people to recover from the stress of everyday life (Brajsa-Zganec,
Merkas, Sverkok, 2010), and to perform physical activity. Cross-sectional studies find that levels of physical
activity are higher and obesity is lower in areas with higher levels of greenery (Reto, Garcia-Vega, 2012).
However in EUROSTAT data base there are no harmonized indicators to assess the access to green areas in
EU member states therefore this issue was not included in the analysis.

The proximity of public services such as schools and hospitals is another important indicator of quality
of life related with housing.

The other relevant built environment indicators referring to quality of living environment developed
by EUROSTAT are indicators measuring the share of population exposed to the crime, violence or vandal-
ism and to noise and pollution in the area. Living in unsecure area reduces the housing comfort and the
price of living area tremendously, therefore this is a significant indicator of quality of life related to housing
environment.

The indicator measuring the share of total population exposed to the noise from neighbours or from the
street represents an important issue of quality of housing environment as living in a noisy area has negative
impact on comfort and human health. Noise pollution is one of the most difficult problems in urban areas
and multi-flat houses.

Pollution, grime or exposure to the other environmental problems also have direct impact on human
health and living conditions. Large and comfortable dwellings in polluted environment do not provide
satisfactory living conditions and this is also reflected in the prices of living area in polluted regions and
locations.

The housing expenditures burden indicators represent housing affordability. The main indicator in
this group is the housing cost overburden rate. It is measured as the percentage of the population living
in households where the total housing costs (net of housing allowances) represent 40% or more of their
equalized disposable income. This indicator is an imperfect proxy of the pressure of housing costs on
the household budget: indeed, some middle- and high-income households can decide to spend a large
amount (40% or more) of their disposable equalized income on housing, without incurring any form of
material deprivation.

Another meaningful indicator developed by EUROSTAT is the share of households able to keep home
adequately warm, which represents economic strain linked to dwelling. This indicator is especially important
in cold climate countries such as Eastern Europe, including Lithuania as well.

The third indicator in this group - inability to pay utility bills represents the economic strain of house-
holds and takes into account high prices for electricity, heat and water supply etc. compared to low income
which is especially relevant to new EU member states.

The increase of all built environment indicators shows negative trends and decline in quality of life.

Table 2 displays the dynamics of built environment indicators relevant to quality of life in EU-27.

As it can be seen in Table 2, the trends of housing quality indicators were positive in EU-27 since the
economic crisis in 2008. The trends of housing environment indicators were also positive since 2008. As
regards indicators of housing environment in 2012 14.1% of the EU-27 population perceived the area
in which they live as being affected by pollution, grime or other environmental problems. Crime and/or
vandalism were perceived as a problem by 14.2% of the EU-27 population in 2011. At the EU-27 level,
the greatest difference of 2.8 percentage points between the total population and the population at-risk-
of-poverty concerned both noise and crime, violence and vandalism, while the lowest difference (of 1.2
percentage points) concerned pollution.
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Table 2
The dynamics of quality of built environment in EU-27

2005 2007 2008 2009 2010 2012
Housing overcrowding rate, % 19.5 18.8 18.4 17.9 17.7 16.9
Housing deprivation rate, % 8.2 72 6.6 6.0 5.7 5.1
Share of population considering their dwelling as 3.1 32 72 73 6.8 6.1
too dark, %
The sharq of populatlon exposed to crime, violence 16.0 15.9 147 16.0 14.4 13.7
or vandalism in the area, %
The sh(e)ire of population exposed to noise from the 24.0 31 219 200 206 18.9
street, %
The share of population exposed to pollution, grime 176 17.1 16.2 165 148 14.1
or other environmental problems
Housing cost overburden rate, % 11.5 10.6 10.5 10.0 10.9 11.3
The share of population enable to keep home 123 108 101 93 95 108
adequately warm, %
OTA]he share of population enable to pay utility bills, 33 73 79 8.9 3.9 97

Source: own compilation based on EUROSTAT databases.

Noise from neighbours or from the street was a problem for 18.9% of total population in EU in 2012.

The trends of housing environment indicators development since 2008 were positive in EU-27 and the
share of population exposed to pollution, noise and crime has decreased significantly since 2004 in EU-27.

At EU-27 level the percentage of people whose housing costs exceeded 40% of their equalized dispos-
able income was around 11.5% for all age groups (people below the age of 18, people in the age of 18-64,
over the age of 65). However, this is not the same in all EU Member States. In ten Member States the elderly
suffer more than the younger age groups on regards housing cost affordability. The housing costs overburden
rate has increased after economic crisis in 2008 however did not reached year 2004 level.

Indicator of inability to keep home adequately warm in EU-27 average reached just 10.8% in 2012 and
has increased since 2004

Inability to pay utility bills in 2012 in EU-27 average was just 9.7% and has also increased after eco-
nomic crisis. The highest indicators for inability to pay utility bills are in new EU member states. The best
indicators are in Denmark, Iceland, Switzerland and Netherlands. Therefore, though the share of housing
costs shoes a large share of households disposable income in old EU member states, they do not cause prob-
lems for population to pay such high utility bills because of the average high disposable income comparing
with new EU member states.

To conclude it is necessary to stress that the housing quality and housing environment indicators have
increased since 2008, indicating that quality of life in term of built environment was growing in EU-27;
however the housing expenditures burden indicators had negative trends indicating decrease of quality of
life in EU-27 because of economic crisis.
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QUALITY OF NATURAL ENVIRONMENT IN EU

The natural environment indicators relevant to quality of life consist of environmental quality indica-
tors, consumption of environmental services and environmentally responsible behavior indicators. These 3
groups of indicators represent the most important issues of quality of life in terms of natural environment.
The justification for inclusion of the specific indicators is presented further.

The environmental quality indicators encompass a number of environmental media (e.g. soil, water,
air). However, due to the lack of relevant data for some of these media and the evidence of sizeable effects
of air pollutants on human health, the main attention has been paid to air pollution indicators related to
environmental quality. The objective measure of air quality used in this paper takes into account PM10 and
ground ozone concentrations only because of harmonized indicators developed by EUROSTAT.

Up to 50% of the population living in urban areas may have been exposed to levels of ozone that exceed
the EU target value. The fraction of the PM, which are thought to be the most poisonous are less than 2.5
micrometers across and are called PM, .. Epidemiological studies conducted over the past twenty years have
reported significant associations between short-term and long-term exposure to increased ambient PM con-
centrations and increased morbidity (e.g. cardiovascular and respiratory diseases) and (premature) mortality
(Goldberg et. al., 2001). PM,  are readily inhalable and because of their small size are not filtered and reach
the upper part of the airways and lungs (Arruti, Ferndndez-Olmo, Irabien, 2011). Those smaller than 2.5
pm penetrate deep into the bottom of the lung, where they can move to the blood stream, thus allowing
many chemicals harmful to human health to reach many internal organs. This can cause a wide range of total
illnesses including cancer, brain damage and damage to the fetus. Fine particulate martter (PM, ) in air has
been estimated to reduce life expectancy in the EU by more than eight months (Dockery, 2001), (Katsouy-
anni et. al., 2001). Although it is commonly assumed that there is no threshold below which health effects
of PM are unlikely to occur, the recent update of the WHO Air Quality Guidelines for PM proposed that
guidelines should be set to minimize the risk of adverse effects of both short-and long-term exposure to PM
(WHO, 2004). These values are set at 20 ug/m3 as an annual mean and 50 pg/m3 as a daily mean for PM, ,
with corresponding values of 10 pg/m3 and 25 pg/m3 for PM,

The urban population exposure to ozone indicator shows the population-weighted concentration of
ozone to which the urban population is potentially exposed. The principle metric for assessing the effects
of ozone on human health is, according to the WHO recommendations, the daily maximum 8-hour mean.
Ozone effects should be assessed over a full year. Current evidence is insufficient to derive a level below
which ozone has no effect on mortality. However, for practical reason it is recommended to consider an
exposure parameter which is the sum of excess of daily maximum 8-h means over the cut-off of 70 Y%g/m3
(35 ppb) calculated for all days in a year.

The EU’s Sixth Environment Action Programme identifies waste prevention and management as one of
four top priorities. Its primary objective is to decouple waste generation from economic activity, so that EU
growth will no longer lead to more and more rubbish, and there are signs that this is beginning to happen.
The EU is aiming for a significant cut in the amount of rubbish generated, through new waste prevention
initiatives, better use of resources, and encouraging a shift to more sustainable consumption patterns.

Therefore the main indicator of natural environment quality in this area is municipal waste generated
per capita, which indicates the waste accumulation rate and the problem in EU member states.

There are no indicators of natural environment quality in the area of water included in this paper be-
cause of limitations of data in EUROSTAT data base.

The increase of these indicators indicates the negative trends and decline in of quality of life.
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The other group of natural environment indicators refers to environmentally responsible behavior. They
are associated with resource and energy savings, use of renewable energy sources instead of fossil fuels, waste
recycling and proper wastewater management and disposal.

The main indicators of environmentally responsible behavior in EU, selected based on EUROSTAT
data, include resource and energy productivity, the share of renewables in final energy consumption, packag-
ing waste recycling rate and sewage sludge production and disposal per capita indicators. These indicators
have direct positive impact on quality of life as they are the main drivers of environmental quality indica-
tors. Therefore the increase of these indicators is the desired trend.

Resource productivity is GDP divided by domestic material consumption (DMC). DMC measures the
total amount of materials directly used by an economy. It is defined as the annual quantity of raw materi-
als extracted from the domestic territory of the focal economy, plus all physical imports minus all physical
exports. If comparisons of resource productivity between countries are made then the GDP in purchasing
power standards should be used. Energy productivity is an important indicator assessed by dividing GDP by
primary energy consumption. It indicates energy use efficiency in the country.

Between 1990 and 1995, the amount of waste generated in Europe increased by 10%. Most of what
we throw away is either burnt in incinerators, or dumped into landfill sites (67%). But both these methods
create environmental damage. The recycling of waste is the main policy measure to reduce negative impact of
waste accumulated, therefore this indicator was included in the systems of quality of life indicators relevant
to environmentally responsible behaviour.

The increase of these indicators shows the positive trends and increase in quality of life.

The third group of natural environment indicators consists of indicators referring to consumption of
environmental services and amenities selected based on the data provided by EUROSTAT and includes
index of sufficiency of sites designated under the EU Habitats directive, the share of protected terrestrial area
and the total area of forests and other wooded land per capita.

The increase of these indicators correlates with the increase of use of services provided by environment
having direct positive impact on quality of life.

Traditionally, the main function of forests in Europe has been wood production. However, the rec-
reation and tourism functions of forests and woodlands are becoming more important in many European
countries. In particular their benefits for economic development, health and well-being and quality of life.

Therefore the main indicators representing consumption of environmental services in EU member
states are related with biodiversity and sufficiency of sites designated under the EU Habits directive, pro-
tected terrestrial areas, and the area of forests.

Table 3 illustrates the dynamics of natural environment indicators in EU.

Table 3
The dynamics of quality of natural environment in EU-27
Indicators 2005 | 2006 | 2007 | 2008 | 2009 | 2010
] 2 3 4 5 6 7

Urban population exposure to PM, , micrograms per cubic meter 28 30 28 26 26 26

10°

Urban population exposure to air pollution by ozone, micrograms

per cubic meter 3677 | 4478 | 3611 | 3580 | 3648 | 3368

Municipal waste per capita, kg 515 521 522 519 509 505
Resource productivity in EU, EUR/kg 1.4 1.42 1.43 1.46 1.57 1.65
Energy productivity in EUR per kg of oil equivalent 6.1 6.3 6.5 6.6 6.7 6.6
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1 2 3 4 5 6 7
Recycling rates for packaging waste, % 54.6 56.9 59.2 60.5 62.5 63.3
Sufficiency of sites designated under the EU Habitats directive, % 80 83 84 84 - 89
Protected terrestrial area, % 14 14 14 14 14 14
Total area of forests and other wooded land per capita 0.36 - - - 0.35 0.35

Source: own compilation based on EUROSTAT databases

The information provided in Table 3 shows the dynamics of environmental quality indicators in EU-27
average with positive trends for all analyzed indicators. However, these positive trends can be noticed just
since 2008 economic crisis. Therefore, the economic crisis has impact on economic development decline,
atmospheric pollution and waste reduction. The dynamics of indicators representing environmentally re-
sponsible behavior also has positive trends since economic crisis of 2008. The resource productivity, energy
productivity and recycling rate of waste have increased since economic crisis, therefore environmentally
responsible behavior indicators had positive impact on environmental quality indicators during the same
period 2008-2011. The trends of consumption of environmental services during the same period were posi-
tive for Sufficiency of sites designated under the EU Habitats directive indicator in EU-27 however the share
of protected terrestrial area and the share of forests per capita was stable during the same period.

CONCLUSION

Measuring of built and natural environment indicators and their effects on people’s well-being is a com-
plex task, because there are very few comparable indicators.

The developed indicators framework can be easy applied for monitoring built and natural environment
dimensions in the assessment of quality of life in EU, as it includes the main environmental indicators de-
veloped and openly published by EUROSTAT.

The developed indicators framework allows comparing EU member states in their achievements of
increasing quality of life in terms of environmental indicators and is a good tool for monitoring success of
implemented environmental policies.

The proposed system of built environment indicators relevant to quality of life includes: housing qual-
ity, housing environment and housing cost burden indicators.

The proposed system of natural environment indicators relevant to quality of life includes: environmen-
tal quality indicators, environmentally responsible behaviour indicators and indicators of consumption of
environmental services.

The analysis of trends of built environment indicators in EU-27 indicated that though the housing
quality and housing environment indicators have increased since 2008, indicating that quality of life in
term of built environment was growing in EU-27, the housing expenditures burden indicators had negative
trends, which indicates a decrease of quality of life in EU-27 because of economic crisis.

Analysis of the dynamics of natural environmental quality indicators in EU-27 average indicated the
positive trends for all analysed indicators; however, these positive trends can be noticed just since 2008
economic crisis. Therefore economic crisis had impact on economic development decline and atmospheric
pollution and waste reduction.

The dynamics of indicators representing the environmentally responsible behaviour also had positive
trends during the same period and indicators of consumption of environmental services were stable in EU-27.
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The overall quality of life index was not assessed in this paper because the focus of the paper is natural
and built environment indicators of quality of life. The author of paper analized this important issue of as-
sessment of quality of life during the project funded by the European Social Fund under the Global Grant
measure.

The results of overall quality of life assessment in EU will be addressed in following publications of the
group of authors dealing with specific dimensions of quality of life index.
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