
1 The study presented in this article is an extended version of a paper presented at the ENHR 2007 Conference on Sustainable
Urban Areas in Rotterdam  25-28 June 2007. (Ref: Oktay, B., Hoskara, E. and Hoskara, S., 2007, "Assessing the Level of
Sustainability in Housing Environments: A Theoretical Approach", ENHR 2007 Conference on Sustainable Urban Areas, 25-28
June 2007, Rotterdam.)
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IINNTTRROODDUUCCTTIIOONN

There are two broad concepts to be discussed in
this paper as a part of its main aim and objective.
These are: sustainability and housing. It is believed
that these broad concepts relate to each other in
everyday life. These concepts will be briefly dis-
cussed in the following text by researching the
appropriate literature,   which will serve as the main
aim of the paper.

The broad concept of sustainable develop-
ment was discussed in the early 1980's, World
Conservation Strategy (IUCN, 1980), but was
placed firmly on the international agenda with the
World Commission on Environment and
Developments (WCED) publication of Our
Common Future (Brundtland Report) in 1987, as
well as with the landmark World Bank paper
Environment, Growth and Development in the
same year.

There are many definitions of sustainability
and sustainable development. The most common
and well- known definition is that put forward by the
Brundtland Report. According to the Brundtland
report: "sustainable development is development
that meets the needs of the present without com-

promising the ability of future generations to meet
their own needs" (WCED, 1987). This definition
coins the essential components of the concept in
simple terms: that of equity within and between
generations, and that our ability to meet needs is
bounded by the limitations of the earth's resources.
The concept of sustainable development was ini-
tially debated and interpreted in terms of the limita-
tions of the earth to accommodate all human activ-
ities. For example, it is equated with a commitment
to living within the earth's limits in respect of the
'carrying capacity' of the biosphere, defined as the
optimal animal population that a given ecosystem
or environment can sustain, and collapse will occur
if that capacity is exceeded (Healey and Shaw,
1993; Jacobs, 1999). Another definition reflects
the managing of resources in such a way that
enables the meeting of aspirations of society over a
considerable period of time. Thus, sustainability
refers to the ability of the natural environment, or
the ecosystem, to accommodate human activities,
especially those constituting economic develop-
ment, in the long term. 

Sustainability has three main dimensions:
being ecological/environmental, economic and
socio-cultural sustainability. The linkages between
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This study1 seeks to identify and propose a model for measuring and assessing the level of sustainability in housing
environments based on a range of indicators. With this intention, the article is composed of four main parts. In the first
part, the relationship between sustainability and housing is presented based on previous research; in the second part,
a theoretical framework is put forward for sustainable housing. Then in the third part, sustainability indicators are dis-
cussed thoroughly within the context of indicator frameworks. In this section, the development, selection and measur-
ing processes of indicators are also introduced. Finally in the fourth part, the model for measuring and assessing the
level of sustainability in housing environments is presented. It is believed that this model will be used as a tool in the
decision-making processes for the future development of existing housing settlements and their environments.
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these different dimensions of sustainability should
be fully taken into account, and they should not be
isolated from one another (Khan, 1995; Goodland
and Daly, 1996; Mitlin and Satterthwaite, 1996,
Hart, 1999; Williams, et al, 2000; Chiu, 2003).

The second concept of this paper - housing,
represents the physical manifestation of investment
in a community, and directly relates to a primary
concern of municipalities, that of land use and
development, and provides a link between physical
development and social and economic outcomes.
Housing, therefore, appears to be a reasonable
and potentially powerful medium for monitoring the
social, physical, environmental and economic
characteristics of community.

Moser (1987) describes housing as the con-
structed physical fabric of the house and the land
on which it is built. Yet, housing is only part of the
larger residential environment. Specific compo-
nents of the residential environment are seen as
those parts of the individual and community identi-
ty that impact on health and well-being. These
components include: the living unit and the division
of space within the unit, hidden space within the
building, indoor and outdoor recreational areas,
sanitary facilities, water supply, protection from
weather, heat and noise insulation, neighborhood
circulation patterns, and proximity to sources of
noise and fumes (Kasl, 1979; Burden, 1979).

It is with great caution that the concept of
'sustainability' is applied to housing. V. Cammalleri
& J. Nicell state that: "the notion of sustainable
housing is often associated with such technical con-
siderations as environmentally-safe materials and
energy-efficient envelope design" (Cammalleri and
Nicell, 1997: 31-35), and accordingly, we would
still like to propose that a sound housing policy and
its implementation could achieve significant socio-
economic, environmental and physical sustainabil-
ity.

In his essay: "Towards a Sustainable Housing
Development" Dilip da Cunha - states that:
"Housing, because of its ability, as a total entity, to
satisfy all the levels of need - spiritual, cultural, eco-
nomic and physical is in a unique position to be the
leading sector, showing the way towards more
holistic policies and sustainable development" (Da
Cunha, 1988). Furthermore, the Brundtland Report
recommends that: "the principle of sustainable
development must be built into all activities"
(WCED, 1987).

According to Agenda 21, "access to safe and
healthy shelter is essential to a person's physical,
psychological, social and economic well-being and
should be a fundamental part of national and inter-
national action (UNSD, 1992)".  This statement also
describes the importance of housing - as shelter, in
sustainable development. 

Also the Global Report on Human
Settlements, one of the publications of The Habitat
Conference points out that:  "the central importance
of housing to everyone's quality of life and health is
often forgotten". Decent housing contributes much
to personal health and well-being, confidence and
security; the ways in which housing is produced and
exchanged have an impact over developmental
goals such as equity and poverty eradication;
house construction and location can influence envi-
ronmental sustainability and the mitigation of nat-
ural disasters, and the design of dwellings both
reflects and protects something important about
culture and religious beliefs." 

From these brief discussions above, it can be
argued that housing is on the cutting edge of sus-
tainability. Thus, housing environments have a cru-
cial role to play in the sustainable development of
cities, and, accordingly, they are an important com-
ponent of the built environment, there is a need to
have socially and environmentally sustainable
housing environments in order to achieve attractive,
sustainable and healthy living areas.

The multi-faceted scope of both the sustain-
able development concept and of housing by its
nature, and the fact that housing is integral to
urban sustainability, have underpinned the validity
and the need to evaluate housing development and
chart its future development from the perspective of
sustainable development.  The next section, there-
fore, presents a sustainable development frame-
work for housing. 

AA SSUUSSTTAAIINNAABBLLEE DDEEVVEELLOOPPMMEENNTT
FFRRAAMMEEWWOORRKK FFOORR HHOOUUSSIINNGG

The relationship between sustainability and housing
is in two-ways. Incorporating principles of sustain-
ability into housing development, maintenance and
refurbishment will not only make a significant con-
tribution to the achievement of general sustainabil-
ity objectives, but it will also provide important
advances in the quality, durability and cost effec-
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tiveness of our housing developments.
There is a need for a change in culture with

regard to housing development, which places sus-
tainability in the centre stage. This should include
the developers (be they housing associations or pri-
vate companies), builders and land use planners
and also the tenants and owners. Sustainability
objectives in housing will be achieved only if they
are taken into account at all stages of the design
process - from the initial construction - to long term
use and the eventual disposal and recycling. The
raising of awareness at all stages is important for all
those involved.

The sustainability of housing environments
has three inter-related dimensions - environmental,
socio - cultural and economic, as with sustainable
development. The primary concern of sustainable
housing, therefore, should be to meet the accom-
modation needs of the citizens; the housing envi-
ronment concerned has to be safeguarded from
deteriorating to the extent that it diminishes the abil-
ity of future generations to meet their housing
needs. Furthermore, sustainable housing should
not be merely about meeting basic needs, but it
should also improve livability and quality of life in
terms of the economic, social and cultural aspects.
Accordingly, there are many important factors that
make housing important for achieving sustainable
development  
(http://www.housingcorp.gov.uk/server/show/nav.
1408):

Housing is a basic human need - its quality,
cost and availability are crucial to the quality of
life of individuals. 

Well-designed and well- maintained housing
helps to support a sense of community, just as
run-down neglected housing will tend to erode
it. 

The location, planning, layout and design of
housing make an important contribution to
community spirit and identity, which are signifi-
cant components of the social dimension of
sustainable development. 

There is an inter-relationship between hous-
ing, health and well-being, educational access
and attainment, and access to employment.

The position of houses, the materials of which
they are made,  the uses their occupants make
of  resources such as energy and water, and the
availability of public transport/alternative forms
of transport all have major environmental impli-

cations. 
Many residents of housing associations suffer

from social exclusion and can be benefit
dependent. They are a key target group for
many  government policies including social
inclusion, eliminating child poverty, decent
homes, job generation and employment
addressing fuel poverty, health and education
improvement. 

70 of the 147 national sustainable develop-
ment indicators, and many of the regional and
local indicators, can be linked to housing and
community issues.

With these discussions in mind, housing environ-
ments can be regarded as "sustainable" if they are
planned and designed in such a way that:

The location of housing should ideally be in
close proximity to the residents place of work,
services and public transport. 

The layout of the housing development is in
compact urban form - providing an open space
network, serving a number of inter-related pur-
poses concerning managing pollution, wildlife,
energy, water, sewage, and green space. 

Housing development is structured around
energy-efficient movement networks in which
the level of accessibility is maximized, and trav-
el and car dependency is minimized, and,
where necessary, can be achieved by walking,
cycling or using public transport, so that travel
choice for all groups in society is increased, and
all parts of a development are provided with
good access to public transport. 

The design of housing is energy efficient;
thus, where there is a strong energy strategy,
which relates to reducing heat loss, maximizing
solar gain and solar energy use, combined heat
and power potential, embodied energy.

The housing area develops a water strategy
by relying on end-of-pipe off-site solutions;
minimizing consumption; encouraging on-site
infiltration and waste treatment. 

The level of pollution and waste is minimized,
and where a degree of pollution is unavoid-
able, the place should as far as possible be self-
cleansing. 

The characteristics of vitality, variety and legi-
bility in the housing environment are  high in
quality in order to give the users / residents a
sense of place - with the objective of reducing
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The quality of local environment / life is
improved by creating an attractive, safe and
well-supervised urban environment with social
stability and a sense of community.

Thus, the above listed features can be regarded as
the general main features of sustainable housing. 

The above paragraphs described how hous-
ing can contribute to the achievement of sustain-
able development objectives. This is a two-way
process because the most cost-effective way to
develop and maintain a high quality housing stock
in the long term is to incorporate principles of sus-
tainability into all parts of the housing development
process. Since new buildings comprise only a small
fraction of the existing stock, it is also important that
refurbishment incorporates sustainability principles.

While planning and designing sustainable
housing environments, in order to provide the exist-
ing housing areas with a healthy and sustainable
future, there is also a need to measure and assess
the level of sustainability in those areas so that
future planning decisions - such as maintenance,
refurbishment, revitalization etc. can be taken
accordingly. Thus, considering the main aim of this
paper, that is to identify a model for assessing the
level of sustainability in housing environments, the
following lines will first present  detailed information
on sustainability indicators, which are essential, to
set up a measuring model. The paper will then seek
to identify a method to develop and select the sus-
tainable housing indicators, within an indicator
framework.

SSUUSSTTAAIINNAABBII LL IITTYY IINNDDIICCAATTOORRSS::
FFRRAAMMEEWWOORRKKSS,,  SSEELLEECCTTIIOONN AANNDD 
MMEEAASSUURREEMMEENNTT

Generally speaking, Adriaanse (1993) defines an
indicator as a quantitative model and a form of
information that makes a certain phenomenon per-
ceptible that is not immediately detectable.
Indicators, therefore, provide a simpler and more
readily understandable form of information than
complex statistics or complex phenomena. The
three main functions of indicators are: quantifica-
tion, simplification and communication. Indicators
also help to follow the change of phenomena in
time scale and the development of phenomena in

relation to the stated objects. One of the other
important functions of an indicator with reference to
decision-making is its potential to show the trend,
i.e. the course of development, at an early stage. In
order to work with indicators, one needs data,
which comes from a monitoring process. Therefore,
indicators should be objective and the results
should be repeatable. In many cases, indicators
should also be internationally comparable,
although those were mainly used nationally. The
main risk with regard to indicators is the concern
over simplification and the loss of important infor-
mation.

Agenda 21, chapter 40 states that: "indica-
tors of sustainable development need to be devel-
oped to provide solid bases for decision making at
all levels, and to contribute to a self-regulating sus-
tainability of integrated environmental and devel-
opment systems (CRISP, 2001)."

There are numerous studies on indicators, in
the literature, in general, and sustainability indica-
tors in particular. For example, two scholars, Gilbert
and Feenstra (1992) have, on the basis of the liter-
ature, identified four desirable features of indica-
tors:

The indicator must be representative of the
system chosen and must have a scientific basis. 

Indicators must be quantifiable.
Part of the cause-effect chain should be clear-

ly represented by the indicator.
The indicator should offer implications for

policy.

According to some other scholars (Atkisson, et
al.1997; Maclaren, 1996; Hart, 1999), good sus-
tainability indicators should be relevant, valid, con-
sistent, reliable, comparable, measurable and
comprehensive.

A more detailed study is offered by MacLaren
(1996) who distinguished urban sustainability indi-
cators from simple environmental, economic, and
social indicators by the fact that they do  not only
integrate , but are also forward looking, distribu-
tional, and have the benefit of  input from multiple
stakeholders. According to him, evidence of
progress on urban sustainability is important for jus-
tifying past expenditures on sustainability initiatives
and for building support in respect of new initia-
tives. As Macleren (1996) stated, "sustainability
indicators are usually site specific, and indicators
designed to measure progress towards sustainabil-
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ity in one urban area may not be appropriate for
another city". Thus, in order to be useful, indicators
must verify   (a) whether sustainability in settlements
is improving or deteriorating in relation to certain
sustainability criteria or desirable targets, and (b)
how these trends are linked to trends in spatial
structure, urban organization and lifestyles.

Sustainability indicators in respect of a com-
munity are used to give an overall indication of that
community's economic, environmental and social
conditions in terms of its sustainability - taken as a
whole they describe whether these systems are like-
ly to be maintained over the longer term or if they
will over time gradually degrade.  Since we cannot,
at this time, actually assess when a community has
become truly "sustainable", sustainability indicators
cannot inform us about how far we still have to go,
but they can let us know if we are moving in the
right direction.

In order to develop effective indicators, which
address the issue of sustainability and which
improve upon those used in the past, it is important
to recognize factors that contribute to successful
indicator packages. There are four major compo-
nents to sustainability indicators that distinguish
them from other types of indicators. Sustainability
indicators should:  highlight linkages; be forward-
looking; examine distributional equity; and, be
developed with diverse community input (Macleren,
1996; Hart, 1999; Oktay, 2005).

Building upon the definition of an indicator,
a sustainability indicator considers measurements
and trends that link or combine all three dimensions
of a sustainable or healthy community: economic,
environmental, and social factors. When develop-
ing sustainable development indicators, it is impor-
tant to address the challenge of fully integrating the
social, economic, environmental and institutional
aspects of development. In this respect, sustainable
development indicators are different from sectoral
indicators such as geo-indicators, bio-indicators,
social and economic indicators. Sustainable devel-
opment indicators must be capable of capturing the
interrelationships between the social, economic
and environmental dimensions of development.
This is not an easy task as the interrelationships
between the environment and economics, or social
change and the environment, have not been fully
explored and understood. Social, economic and
environmental indicators have mostly been used
independently from each other since their concep-

tion.   The scientific community requires carrying out
much more research and work in order to develop
indicators that describe the interlinkages between
the different dimensions of development.

According to the Planning Authority (1997),
sustainability indicators have three central func-
tions: to simplify the main concepts related to sus-
tainable development; to quantify and measure
aspects of sustainable development; and, to com-
municate them to the public and policy makers.
Similarly, as Oktay (2005 stated, relevant and mea-
surable indicators can be used to measure the cur-
rent level of sustainability and at the same time they
can give information about how the level of sus-
tainability can be increased in an urban area. 

Sustainability indicators are becoming
increasingly important as tools for examining sus-
tainable development in urban settlements. Many
initiatives have been taken to develop sustainability
indicators, and several international organisations
have created specific programmes to develop and
harmonise urban sustainability indicators. These
include the UN Centre for Human Settlements
(UNCHS, 1996), Agenda 21 of the United Nations
Conference on Environment and Development
(UNCD), European Union, the UN Commission on
Sustainable Development, the World Bank (1999),
the Organisation for Economic Co-operation and
Development (OECD, 1993), The European
Environment Agency (EEA,1996) and the World
Health Organisation). In the following text, indica-
tors have been grouped in their different categories
or frameworks and an attempt has been made to
provide a summarised description of each catego-
ry or framework based on the ISO 14031 termi-
nology.  

IINNDDIICCAATTOORR FFRRAAMMEEWWOORRKKSS AANNDD TTYYPPEESS
OOFF IINNDDIICCAATTOORRSS

An indicator framework outlines the typology of
indicators. There are three different indicator frame-
works described by different organisations. 

The first one is, as introduced by
Organization for Economic Co-operation and
Development (OECD), Pressure - State - Response
(PSR) model, which provides a classification of indi-
cators of environmental pressures, environmental
conditions and societal responses. According to the
PSR model, indicators of environmental pressures
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describe pressures resulting from human activities,
which are exerted on the environment, including
natural resources; indicators of environmental con-
ditions relate to the quality of the environment and
the quality of the natural resources; indicators of
societal responses show the extent to which society
responds to environmental concerns (OECD,
1993).

The second indicator framework has been
drawn up by UN Commission on Sustainable
Development (UNCSD)'s which is named as a
Driving Force - State- Response (DSR) framework.
The replacement of the term "pressure" in the PSR
framework by the term "driving force" was motivat-
ed by the desire to include economic, social and
institutional aspects of sustainable development.
This adjustment was deemed necessary when one
shifts from a consideration of environmental indica-
tors to these indicators plus the state of the human
subsystem (Gallopín, 1997: 22). The extension of
the focus to all aspects of sustainable development
(social, economic, environmental and institutional)
is argued to be "particularly important for develop-
ing countries…for whom an equal balance
between the developmental and environmental
aspects of sustainable development is important in
order to ensure future sustainable growth patterns"
(Gallopín ,1997: 49).

Another aspect of the DSR framework, which
separates it from its predecessor, is that there is no
assumption of causality between indicators in each
of the categories. "The term 'driving force' indi-
cates…an impact on sustainable development. This
impact can be both positive and negative, which is
not the case for the pressure category used by the
OECD. Driving force indicators represent human
activities, processes and patterns that have an
impact on sustainable development" (Mortensen,
1997: 48).

The third framework is the European
Environment Agency (EEA)'s Driving Force -
Pressure - State - Impact - Response (DPSIR) typol-
ogy in which the driving force indicators describes
social, demographic and economic development
in societies and the corresponding changes in life
styles, levels of consumption and production pat-
terns. The DPSIR model "….has been adopted as
the most appropriate way to structure environmen-
tal information by most member states of the
European Union…"(European Community, 2000).
In this framework:

Driving forces represent basic sectoral trends
in energy generation, transport, industry, agri-
culture, tourism, etc.

The word pressure refers to human activities
directly affecting the environment such as the
production of carbon dioxide.

The word state refers to observable changes
in the environment, such as global warming.

The word impact represents the effects, which
a changed environment has as in the case of
e.g.  floods or other naturally occurring disas-
ters.

The word response refers to the response of
society in respect of resolving environmental
problems by introducing, for example, the con-
cept of energy taxes.

In the context of the DPSIR model, Eurostat focuses
on response, driving forces and pressure indicators,
whilst state and impact indicators are mainly the
domain of the EEA (Hoskara, 2007).

Following the main aim of this paper, the
DSR indicator framework will be taken as a basis for
grouping the housing indicators in the selection
process, since this framework covers all three
dimensions of sustainability simultaneously and  in
a more practical way than the other frameworks.
However, it should be kept in mind that, the most
comprehensive framework - DPSIR or the other one
- PSR may also be preferable if the time allows and
if they are found to be more useful for the purpose. 

FFOORRMMUULLAATT IIOONN,,  SSEELLEECCTTIIOONN AANNDD
MMEEAASSUURREEMMEENNTT OOFF SSUUSSTTAAIINNAABBII LL IITTYY
IINNDDIICCAATTOORRSS

Before selecting the indicators, as community sus-
tainability needs to be defined by the community
itself, it is essential that the same community also
determines what measures are useful in measuring
the progress toward its definition of sustainability.
Therefore, broad community participation with rep-
resentation from diverse groups is necessary to
develop good community sustainability indicators. 

Because they are multi-sectoral and inter-dis-
ciplinary, indicators of sustainability are always pro-
duced by relatively large teams of people, whose
work is facilitated by a smaller coordinating group.
Most often, public involvements is also used to help
define a sustainability vision, set goals, and identify
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potential measures. To put it more simply, the com-
munity should choose its list of sustainability indica-
tors as it moves towards smart growth. Its list should
reflect where the community wishes to go. It should
be a participatory process, as detailed in other parts
of this paper.  The final selection of indicators will
depend upon the goals of the community, data
accessibility, and resource availability. However,
one process that a community might consider in
developing its list of sustainability indicators is set
out in Figure 1.

For this paper, two approaches by  two dif-
ferent authors - Vemuri (1978),  which was then
later  adopted by Rasmussen and Dalsgaard
(1994), and Gordon Mitchell et. al (1995)- are
adapted together and proposed as a new method
for the formulation  or selection of sustainability
indicators. The first method that was formulated by
Vemuri in 1978 and later adopted by Rasmussen
and Dalsgaard (1994) helps to provide a context
for the indicators with which to gauge success in
achieving community sustainability goals. However,
only indicators that are directly related to the goal
are used. Again, complex issues that combine envi-
ronmental, economic, and social factors may be
missed.

This method starts with the goal of the deci-
sion-maker, but for measuring how well this goal is
achieved, it is needed to break down the goal into
a number of objectives, central to fulfilling the goal.
These objectives (B1, B2, .... in Figure 1) can fur-
ther be divided into causing  factors (C1, C2, ...)
and finally into indicators (D1, D2,...), which can be
measured and are quantifiable, as shown schemat-
ically in Figure 2.

The second and similar method is largely
based upon Gordon Mitchell's (1996) work in the
United Kingdom. In a broad sense, the community
begins with the concept "sustainability", identifies its
component parts (issues), selects indicators to accu-
rately reflect the presence or absence of that dimen-
sion, and then evaluates the final indicator set. 

After completing the evaluation process of
the relevant and good indicators for the communi-
ty and/or housing area, a testing or it is necessary
to determine the measuring method of the selected
sustainability indicators.  

During this research, many methods of mea-
suring sustainability have been considered.
Specialists in the area of sustainable development
have developed many different ways in which to test
sustainability (Randall, 2004; Cunningham et al.
2004). However, to date, no single method has
been accepted, so the only way forward is to keep
developing ideas, refining them. Literature review
shows that (Randall, 2004; Cunningham et al.
2004; Breheny, 1993), the measuring or testing
sustainability is carried out focusing on the com-
parisons between urban areas or on the same area
over different periods of time. 

Five categories of methods have been devel-
oped to be used in the assessment and analysis of
environmental effects and sustainability. These
methods are: checklists, scaling and weighting
techniques, overlays, matrices, networks. For this
paper, the scaling technique was selected for use in
measuring sustainability. The scaling of effects
addresses issues of magnitude and is based on a
numerical system in which the highest number rep-
resents a very good effect and the lowest number

Figure 1. Sustainability Indicators Figure 2. 
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would be an average effect, or a neutral one. For
example, using a scale of 1 to 5 in a sustainability
study, the following definitions could be applied to
qualitative assessments of some activity or process:  

1 - unsustainable in all respects 
2 - approaching unsustainable conditions 
3 - partially sustainable 
4 - sustainable in most aspects 
5 - highly sustainable 

This scaling method can be used alone to deter-
mine some composite score for magnitude or it can
be combined with a weighting scheme to incorpo-
rate considerations of importance or significance.
After describing and explaining the necessities of
formulating sustainability indicators, their selection
and measuring methods for assessing the level of
sustainability in general, this paper will now contin-
ue to set out a proposal of a model for assessing
the level of sustainability in housing areas.

TTHHEE MMOODDEELL  FFOORR AASSSSEESSSS IINNGG TTHHEE
LLEEVVEELL  OOFF SSUUSSTTAAIINNAABBII LL IITTYY IINN 
HHOOUUSSIINNGG EENNVVIIRROONNMMEENNTTSS

Based on the relationship between sustainability
and housing as discussed previously, in order to test
or asses the level of sustainability of housing envi-
ronments, indicators of sustainable housing need to
be determined. In some literature, there are some
studies, which introduce housing related indicators
in general terms. Some of these indicators taken
from the reviewed international and national policy
documents are:

floor area per person; population of urban,
formal and informal settlements;

distance traveled per capita by which mode
of transport and intensity of energy use (as
introduced by UNCDS, 1996) or; 

availability of dwellings, amenities, size of
dwelling, state of repair of dwelling, tenure sta-
tus, type of accommodation, affordability of
housing, amenities  in residential areas, 

environmental quality of residential area,
public safety, 

subjective evaluation of housing, subjective
evaluation of the residential area, subjective
safety in the residential area, regional dispari-
ties in housing conditions, 

income related inequality of housing condi-
tions, homelessness, poor housing conditions,
area used for settlement, energy consumption,
preferences related to dwelling, preferences
related to residential area (as have been intro-
duced by European System of Social Indicators-
ESSI) (Berger-Schmitt, 2001; Berger-Schmitt
and Noll, 2000); or 

some others - gathered from other sources -
such as satisfaction with housing availability,
affordability and standards; accessibility of
council housing; urbanized or artificially mod-
eled land (size of artificially modeled area as a
percentage of the total municipal area); 

derelict or contaminated land (total square
area) ); intensity of use (number of inhabitants
per km2 of the area classified as 'urbanized
land'; new development /new buildings on
Greenfield sites and new buildings on contam-
inated or derelict area (brownfield) compared
to total area (%);

restoration of urban areas (renovation and
conversion of derelict buildings - total number,
total square area  of each floor); redevelop-
ment of derelict areas for new uses, including
public open spaces (area in m2); cleansing of
contaminated land (area in m2); local mobility
and passenger transportation; noise pollution;
re-usability  and regeneration of  derelict or dis-
advantaged areas;

avoidance urban sprawl, achieving appropri-
ate urban densities and prioritizing brownfield
site over greenfield site development; ensure
mixed use of buildings and developments, with
a good balance of jobs,

housing and services giving priority to resi-
dential use in city centres;

ensuring appropriate conservation, renova-
tion and use/re-use of our urban cultural her-
itage; 

apply requirements for sustainable design
and construction and promote high quality
architecture and building technologies. 

These indicators have multi-dimensional, linking, in
other words each of them covers social, economic
and environmental dimensions. 

In 2005 the EU produced indicators based
on its sustainable development strategy.  The hous-
ing related indicators introduced by the EU are:
adequacy of housing conditions or access to
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decent housing conditions living in households
considering they suffer from noise and from pollu-
tion; energy consumption by sector (includes
households and services); land use change by cat-
egory; built up area as % of total land area; car
share of inland passenger transport; access to pub-
lic transport. Most of the indicators are related to
the environmental dimension so the multi-dimen-
sional characteristics of the indicators are missing
from this list. 

These housing related indicators lists, which
have been produced, developed and proposed at
international levels by some international organiza-
tions (such as Habitat Agenda, the UNCHS
Indicators Programme, 1996; CEROI initiative -
Cities Environmental Reporting on the Internet;
neighborhood sustainability guide book, 1999;
Sustainable Seattle, 1995; OECD Urban
Indicators, 1997; etc.) might or might not be rele-
vant for all areas - in all countries and/or cities. As
Macleren (1996) states, each community should
determine its own sustainability definition before
determining the most appropriate and relevant sus-
tainability indicators for their community. Thus, for
each study area in which the level of sustainability
needs to be assessed and measured, it is necessary
to develop and select a number of "site-specific
housing related indicators. 

This paper proposes a model for assessing
the level of sustainability in housing environments -
which also covers a methodology for selecting

these site-specific indicators. This model is
described in its various stages in the following text
and it is also summarized in Table 1. Thus, for the
selection of relevant housing indicators, the indica-
tor development process is proposed to make up
from the combination of two different methods as
stated earlier. . One of the methods belongs to
Gordon Mitchells (1996) and the second one is
Vemuri's method (1978), which was adopted by
Rasmussen and Dalsgaard (1994). Based on this
adaptation, the housing related indicators selection
process for the principal task of measurement and
establishing the level of sustainability in housing
environments, in this paper, consists of eleven steps
(see Table 1):

1. Identification of the community's goal for
a sustainable housing environment: As explained
before, the best indicators relate to a defined vision
or goal, and support us to determine how close we
come to meeting that goal.

2. Identification of objectives (components)
of the goal: Depending on the defined goal for a
specific case area, the objectives are needed to
achieve this goal.

3. Determining the causing factors of each
objective depending on the characteristics of a spe-
cific case study area.

4. Construction of indicators under the deter-
mined causing factors. In other words, grouping of
all indicators separately under three sub-systems
(economic, environmental, and social) according
to common issues, i.e. the causing factors.

5. Having the initial indicators list based on
goals and objectives. (This list generally consists of
indicators, which may still not be relevant for a case
study area. In order to understand their relevance
the next step should be completed.)

6. Evaluation of initial indicators list in order
to find the most relevant indicators for a case study
area, using evaluation cards and setting up the final
indicator list. 

7. Grouping the final indicator list based on
the Driving Force - State - Response (DSR) frame-
work / model, in order to classify them according to
their impact on the area.

8. Identification of meaning, required data
and objectives of the selected indicators.

9. Selecting a method for measuring the
indicators (Scaling from 1 to 5 is proposed).

10. Analyzing the natural, built and socio-
economic environment of housing areas by
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employing multi-dimensional analyses techniques.
11. Measuring the selected indicators

according to analysis results and statistical informa-
tion (census, etc.) and identifying the level of sus-
tainability in housing areas. 

CCOONNCCLLUUDDIINNGG RREEMMAARRKKSS

Housing as a basic human need and housing
and/or residential environments as one of the basic
elements of the urban pattern play a crucial role in
the sustainability of human settlements. Having
identified the key issues of sustainable housing -
being compact in urban form with an appropriate
energy-efficient open space network, having a
strong energy and water strategy through which
consumption is minimized, heat-loss, levels of pol-
lution and waste are reduced, solar energy is used
and any sense of 'placeless-ness' is reduced, - this
paper has set out a theoretical framework based on
the sustainable housing concept.  The paper has
used this framework to propose a model for assess-
ing the level of sustainability in housing environ-
ments. Depending on this aim and the model, a
method for developing and selecting   site-specific
housing related indicators according to different
indicator frameworks, are explained. 

In setting out to test the applicability of this
approach in assessing the sustainability of housing
environments in any urban area, it is stated that
each case study site needs to have a different set of
indicators according to the differences in their geo-
graphic, economic, social and environmental struc-
tures. In other words, indicators may vary in their
relevance according to the local environment and
the final purpose of their measurement and moni-
toring (and the practicality of this measurement). It
is also important to select indicators with the partic-
ipation of and the consultation with the community
in order to obtain valid and realistic indicators of
their success and sustainability. The indicators
selection process should be characterized by loops
and feedback between the various people involved
(most importantly, by the various project teams and
the inhabitants of the study areas).

During the application of the model to a
case study area, the community participation
process and the availability of data for measuring
some of the selected indicators are some of the
obstacles that can occur. In respect of the issue of

participation, and the fact that this will involve many
people from different disciplines and class, the list
of the indicators determined by those people can-
not all be relevant or acceptable to all.   Yet, at the
end of the participation process, it should not be
forgotten that the indicators should be beneficial
and in line with the defined (sustainability) goal. 

It is believed that the proposed model can be
applicable in any housing area and it can be used
as a tool in the decision-making process for the
future development of existing housing environ-
ments. While doing so, one of the indicator frame-
works can be used in the grouping of the housing
indicators in the selection process, although for
practical purposes, this paper proposes to use the
DSR framework.
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