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What can a special issue on sustainable and
healthy housing contribute to the widespread ongo-
ing debate? Well, there is a need for good exam-
ples, for successful strategies and for "stepping
stones", meaning that better practices are based on
acquired experience. Also, the young generation
has to be prepared for state-of-the art sustainable
principles and products and not to treat them as
innovations. 

The topic of Sustainable and Healthy
Housing was boosted by pollution issues in the
1960's and the two energy crises in the 1970's. The
generation that became aware of environmental
effects has retired now. Since 1987 the Brundtland
report formed the guideline in global climate meet-
ings, for instance the summit in Rio de Janeiro in
1992 and in Kyoto in 1997. It took until 2005
before the Kyoto Protocol was ratified. The ambi-
tions for reduction of greenhouse gas emissions
have been set and policies at the national level are
being executed. The generation that received its
advanced education then is in power now.
Sustainability is on the agenda, but is not main-
stream. The second generation recognised the
early adopters as innovators and demonstrators,
they were confronted with the call to get involved,
but this involvement has had minor effect on glob-
al sustainable performance quality. This situation
creates pessimists and optimists. The pessimists
blame the economic crises for the drawback in sus-
tainable policies. The optimists see a worldwide
awareness and popular support and take the crises
as a challenge to change priorities. In the Special
Issue we follow the optimists, because the condi-
tions for change are available: the proper knowl-
edge, the technical solutions for better sustainable
performance, the money to do it, the wide support
and last but not least, the creative imagination to
follow a new path toward a sustainable world.
The third generation visits colleges and universities
now and they can become fully prepared to adopt
an integrated sustainable reality: CO2 neutral, sus-
taining in the social and economic meaning, with
high quality urban developments. However, we are
not there yet.

We face many challenges.
The course designer in higher education is facing
the challenge to create the expert specialists on sus-
tainable issues. Should sustainability be part of all
courses, or be treated as a field for specialists? Two
teachers discuss this challenge and opposing views
illustrate that preparing the next generation of
experts in all kinds of fields poses important dilem-
mas (Itard and Van den Bogaard)

Climate change indicates an increase in
extreme weather conditions, with regions where
draught and other regions where extreme rainfall

will cause problems: deserts and deltas. Large cities
generate a micro climate with overheating and
negative side-effects on health and comfort and.
An example is provided of what an extreme warm
period brings about in houses in the London city
area (Mavrogianni et al.).

Energy is still the keystone in sustainable per-
formance. In buildings, the environmental load is
often not determined by construction activities, but
by the energy use and maintenance activities over
the exploitation period of 20 years for installations,
35-50 years for façade elements or even 100 to
200 years for the main building structure. Heating
and cooling and the periodic maintenance activities
are the major parameters of the environmental
load over the life cycle of the building. Energy effi-
ciency of the built environment is a major policy
goal. Three articles focus on promotion of the sus-
tainable performance and in particular of the ener-
gy performance. Strassl, who is a key figure in pro-
moting sustainable building in the city of Salzburg
in Austria, brings a first hand account of the impor-
tant role that local authorities have and the type of
instruments that support the high ambitions.
Mlecnik is deeply involved in promoting passive
houses and renovation according to the passive
house standard. He evaluates 11 projects of ener-
gy efficient renovation in Belgium and discovers
that demonstration projects contribute to the diffu-
sion of innovations in the housing sector. 

The energy consumption or the ecological
footprint is very much influenced by user behaviour.
Little is known of the effects of different occupancy
patterns and user behaviour typologies. This is a
topic for future research. However, occupants that
were involved in the design and execution of refur-
bishment projects have a better understanding of
complex technologies that control indoor climate
and save on energy consumption than unprepared
users. Participation in planning creates a learning
environment in which users learn how to be in con-
trol of the environment and how to adapt to cir-
cumstances that are in conflict with comfort or
health. Participative design promotes user oriented
solutions, for instance robust control features and
environments, designed to support positive social
interaction and a sense of identity. Suschek-Berger
and Ornetzeder focus on the role of occupants in
collective sustainable refurbishment projects and
argue that participation promotes better plans. The
role of occupants is also crucial in urban renewal
projects. Participation is one way to empower peo-
ple to take better control over the neighbourhood.
A social stable neighbourhood that can adapt to
changes, for instance influx of immigrants, is a sus-
tainable neighbourhood. Physical and social sus-
tainability are connected. Wassenberg looks at the
policies and processes of 50 years of urban renew-

Editorial

4

o
p
e
n
 h

o
u
se

 i
n
te

rn
a
ti
o
n
a
l 
V
o
l.
3
5
 N

o
. 

2
  

 J
u
n
e
 2

0
1

0
E

v
e

rt
 H

a
s
s
e

la
a

r



5

E
v
e

rt
 H

a
s
s
e

la
a

r
o
p
e
n
 h

o
u
se

 i
n
te

rn
a
ti
o
n
a
l 
V
o
l.
3
5
 N

o
. 

2
  

 J
u
n
e
 2

0
1

0

al in different European countries. He recognises
transition periods, with changes based on shifting
urban problems and on paradigm shifts. The latest
shift is the withdrawal of the central government,
while he comes to the conclusion that a stronger role
of authorities in solving urban problems is needed.
The focus is now on the social quality of neighbour-
hoods. The urban renewal strategy has become
more interactive and integrative and more depen-
dant on private investments. Blueprints for future
ideal environments have been replaced by pro-
grams and processes. Focus on the poor part of the
population shifted to community building: social
sustainability is very much a social process. Low car-
bon cities can only be achieved in vital communities
that support climate related strategies.

Health is the quality of life here and now and
as such the human aspect of sustainability. The rela-
tionships between the environment and health are
apparent, but not specific: many indicators of health
hazards, health perception and of physical and
behavioural influences interact.  The paradigm shift
is from focus on hazards to the effect of hazards.
Evidence based priorities are set, making slips, trips
and fall accidents relatively more impartant and the
traditional focus on the triggers of asthma and other
respiratory problems less important. Ormandy, who
is deeply involved in the development and use of the
Housing Health and Safety Rating System in
England, explains the shift from defects to the effect
of defects. Health promotion through better -evi-
dence based- performance of housing is the result of
this new approach. 

The social performance quality is emerging as
a robust indicator of integrated sustainable perfor-
mance. Where occupants play an important role, for
instance in cooperative housing, semi-public spaces
emerge as a buffer between private and public
areas, while the quality of semi public spaces has a
low priority in mass-produced commercial develop-
ments. Outdoor spaces are an indicator of the sus-
tainable quality of housing areas. Hussein et al.
compare traditional with contemporary housing in
Palestine and discover that the poor quality of out-
door spaces in modern housing conflicts with social
sustainability, but also with ecological sustainability,
because of higher cooling demand and related
CO2 emissions. 

The special issue opens with an overview of
topics in building energy and environmental health
that are important. The impact of climate change on
housing and health was explored. This article is illus-
trative of the emerging focus on the effects of climate
change adaptation and mitigation. 
Housing managers face the dilemma of constantly
picking low hanging fruit or of improving the perfor-
mance level of retrofitting projects to the highest
possible standards of energy saving or sutainable

performance. The passive house strategy represents
the high-end option and claims positive results in the
long run. 

The local community has a key role in bring-
ing together different stakeholders to reach high per-
formance quality in urban restructuring and renova-
tion projects. Effective instruments range from design
contests to subsidies that increase in accordance
with the proportion of the sustainable and health
performance level. In England, instruments for
assessing and improving housing health and safety
are in operation, with attention to the effect of
defects in housing. 

Different strategies are followed to include the
occupant in housing maintenance and renovation
and to optimize the mutual benefits of social
processes and technical measures. 

The contributions show that the scale of sus-
tainable and healthy housing is the neighbourhood
and city, which includes the social and cultural
dimension of individual buildings. The time frame is
the future starting today, and learning from the per-
formance now. The popular concepts of sustainable
neighbourhoods are renovation, community build-
ing, urban restructuring and climate change adap-
tation. All is interwoven and the professionals in the
field are learning to deal with open ends. The pro-
fessional world takes an interest in example projects,
while the involved stakeholders consider each indi-
vidual project as a demonstration. Well, sustainable
and healhty housing follows patterns, a stepping
stone strategy and a learning by doing approach.
The perspectives are education, sustainable com-
munities and climate change.

Evert HHasselaar, 
OTB rresearch IInstitute ffor tthe BBuilt EEnvironment, 
Delft uuniversity oof ttechnology, DDelft, tthe NNetherlands 
E-mmail: ee.hasselaar@tudelft.nl

ERRATUM 1.The editor apologizes to Dr. Mukaddes Fasli
for ommitting the name of her university on the  last page
of her article Vol.35 No.1, page 82, ASSESSING LAGUNA
DISTRICT'S SPATIAL QUALITIES IN GAZIMAGUSA,
NORTHERN CYPRUS,pages 74 to 82. The address should
read, Eastern Mediterranean University, Faculty of
Architecture, Department of Architecture, Gazimagusa,
Mersin 10, Turkey. (mukaddes.fasli@emu.edu.tr) 

ERRATUM 2. The editor apologizes to Dr. Christopher
Wilson for printing the name of his  University incorrectly.
The article, in Open  House International, USERS' EVALU-
ATIONS OF HOUSE FACADES: Preference, Complexity &
Impressiveness on pages 57-65, should have had his
University's name listed as IZMIR UNIVERSITY OF ECO-
NOMICS and not Izmir University as shown on page 65.
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IINNTTRROODDUUCCTTIIOONN

The challenges of sustainable engineering and
design are complex and so are the challenges of
teaching sustainability to higher education students. 

TThhrreeee ssttuummbblliinngg bblloocckkss ffoorr eedduuccaattiioonn 
iinn ssuussttaaiinnaabbiilliittyy 
First, when it comes to defining the concept of sus-
tainable engineering, it appears that there is no
description that is easy to use. It is well known
(Filho, 2000) that sustainability may be interpreted
in very different ways, e.g. social sustainability, eco-
nomic sustainability or environmental sustainability,
all of these being legitimate. Inside these different
partitions, there is no general agreement on precise
definitions. For instance environmental sustainabili-
ty may be interpreted from the view points of pre-
serving ecosystems, reducing CO2 emissions or
reducing the use of non-renewable natural
resources.

Second, engineers, architects or industrial
designers have the task to develop new technolo-
gies and consumption goods continuously in order
to solve (technical) problems that arise in the pur-
suit of fulfilling basic needs like shelter and food,
health, comfort or economic gains for a still grow-
ing world population. Engineers also have to solve
new environmental problems created by these tech-

nologies. It is not always possible to predict what
sort of problems may arise, especially because
environmental sciences are developing rapidly as
well. These major progresses also mean that knowl-
edge gets outdated rapidly. How can we cope with
this constant discussion about new information?

Third, it is often believed that sustainability is
by essence practice rather than a theoretical sci-
ence. It brings together many different disciplines
and therefore collaborative strategies are needed
(Robinson, 2004, Holden et al, 2008). Therefore
educators need to implement collaborative strate-
gies and interdisciplinary approaches in engineer-
ing curricula that are often largely mono-discipli-
nary.

A literature study on the design of education
and how this relates to courses in sustainable engi-
neering is presented in paragraph 2 and the paper
then expands on the three stumbling blocks
described above. Paragraph 3 deals with the ill-
defined concept of sustainability and how that
relates to curricula. Paragraph 4 treats the implica-
tions of teaching a science that is still under rapid
development. Paragraph 5 is about possible con-
flicts between multidisciplinary and mono-discipli-
nary approaches of education in sustainability.
Finally, we reflect on the questions that need to be
answered to fulfil the challenges of education in
sustainable engineering and draw conclusions in
paragraph 6.

Laure Itard & Maartje van den Bogaard

AAbss t rac t
This paper deals with teaching environmental sustainability to students in higher education, focusing on the sustain-
ability of buildings and the built environment and more specifically on energy. Integrating sustainability issues into the
curricula of engineering education proves to be a big challenge. The main issues are: the fuzzy definition of sustain-
ability; continuously advancing insights in environmental sciences and mono disciplinary versus multidisciplinary
approaches. These issues are put into relation with theories and practice regarding curriculum development and
change. 

Keywordss : Environmental Sustainability, Education, Learning.

TEACHING EENVIRONMENTAL SSUSTAINABILITY TTO
HIGHER EEDUCATION SSTUDENTS: SSome RReflections
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TTEEAACCHHIINNGG SSUUSSTTAAIINNAABBII LL IITTYY -  
AA LL IITTEERRAATTUURREE SSTTUUDDYY

Over the past 50 years emerging topics have been
added to curricula in engineering, reflecting a
changing world with new paradigms. Although
most stakeholders in education appreciate the
added value of these new topics, adding something
new to an existing field or curriculum is not easy:
often the new part to be added is not fully matured
as a discipline and therefore a bit fuzzy, lecturers
have not been trained in this new topic themselves
and adding something new to a curriculum also
means something else has to go in order to avoid
curriculum overload. In engineering however, lec-
turers tend to find everything of great importance
and they often feel they should cover everything to
make sure their graduates will be the best possible
engineers (Sheppard et al., 2009). In that sense,
the new part that will be added will probably be
competing for time in the curriculum, leaving even
less time for other courses. Implementing concepts
of sustainability, no matter how important, faces
similar problems. 

In recent years engineering curriculums have
been turned up side down as accreditation boards
require engineers not only to have a firm ground-
ing in the technical disciplines, but also to be effi-
cient communicators who are able to deal with eth-
ical questions and to apply principles of sustain-
ability in their designs. As a result Delft University of
Technology requires that sustainable technology is
embedded in all engineering courses (Holmberg,
2008). Many engineering schools have adopted
the ABET (Abet, 2008) or similar requirements, but
in practice the graduates do not always seem to be
able to apply principles of sustainable develop-
ment. In this paragraph we take a look at some
principles for designing education, the status quo in
sustainability courses and on the difficulties of
implementing new topics in education. 

DDeessiiggnniinngg eedduuccaattiioonn 
The concept "Constructive Alignment" (Biggs, 1993)
is a useful framework for understanding how edu-
cation can be designed. Within this framework, the
design of a unit of learning starts out with drawing
up the learning goals for that unit. The learning
goals are leading for designing the assessment pro-
tocol and the learning and teaching activities. 

The increasing complexity of cognitive learn-

ing objectives is recognized and described by
Benjamin Bloom in his taxonomy of educational
objectives (quoted in Segalàs et al., 2009-1). This
taxonomy is shown in figure 1. The most basic edu-
cational objective in the cognitive domain is for stu-
dents to learn factual knowledge. Once students
have mastered some knowledge and comprehend
it, they can learn how to apply it. Once students can
apply knowledge, the fourth step in complexity is to
analyse materials and the fifth step is to synthesize
all the prior knowledge and skills and to combine it
in the design of something new. As Sheppard et al.
(2009) point out, learning these ever more complex
skills is not a one way movement from down to up.
She states that students who are on their way to
become engineers, have to move from highly struc-
tured problems involving formal concepts toward
building the ability to recognize and solve less struc-
tured and more uncertain kinds of problems.
However, learning how to do this is not a linear
process, starting with simple tasks and moving to
more complex tasks progress in time. Learning
goals should be formulated in such a way that they
reflect the complexity of the desired learning out-
comes.

Segalàs et al. (2009-1) analysed the bache-
lor level courses on sustainability in three universi-
ties in Europe. They looked at the complexity of the
learning goals that were formulated for these cours-
es using the Bloom's taxonomy. They found learn-
ing goals formulated on all levels of the taxonomy
in all three universities. The question is to what
extent the content of the courses in the three uni-
versities can truly be compared. The authors fail to
report on the kinds of assessment that are in place
and this makes it hard to understand if the courses
have similar outcomes. Nor do the authors mention
the long term effects in the learning and attitude of
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Figure 1. Bloom's taxonomy of the complexity of
educational objectives (Adapted from Segalàs et
al., 2009-1). 
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students who have taken the courses. 
In other research Segalàs et al. (2009-2)

study the link between learning outcomes and
didactical model in place in courses on sustainabil-
ity. They did this at the end of bachelor level cours-
es and they used concept maps to assess the learn-
ing outcomes. They found that that students
achieved better cognitive learning results as more
community oriented and constructive learning ped-
agogies were applied. This is consistent with other
research in (engineering) education, that shows that
active teaching and learning formats yield better
results (Heywood, 2005). 

IImmpplleemmeennttiinngg iinnnnoovvaattiioonnss iinn eedduuccaattiioonn
The three universities mentioned in the preceding
paragraph have policies that require education for
sustainable development (ESD) to be embedded in
all mono disciplinary technical courses (Holmberg,
2008). This is much harder to implement than just
adding a 'sustainable development' (SD) subject
specific course to an existing programme.
Holmberg et al. (2008) studied how the universities
had gone about with implementing their policies
and they identified five success factors for embed-
ding sustainable development. These factors are:

1. Legitimacy: is it seen as legitimate for lectur-
ers to focus on environmental issues and sus-
tainable development in research and educa-
tion?
2. Commitment in university management: Is
the university management determined to inte-
grate ESD in the educational programmes?
3. Responsibility spread throughout organisa-
tion: Is the responsibility spread between
departments and individuals?
4. Skilled teachers: Are there many lecturers in
the organisation that have a long experience of
working with ESD?
5. Effective structure of organisation: Is the edu-
cation organisation structured in such a way
that it enables or facilitates ESD integration
efforts?

The authors state that the stronger the basis in each
of these areas the higher the likelihood of success
of an ESD effort. The authors remark that in one of
the universities "SD capacities of the students that
are trained today do not differ much compared to
those graduating in the 90s." (Holmberg et al.,
2008, page 278). Despite efforts to implement

concepts of SD in education and its relative suc-
cess, one could wonder how much of it is percolat-
ing through to the students. 

All three universities used the individual
interaction method to implement SD concepts in
mono disciplinary courses (Peet et al., 2004). These
authors found that top down attempts to influence
the content of the courses triggered resistance
among lecturers. Interaction with lecturers about
integration of SD concepts in mono disciplinary
courses proved to be difficult, because of a lack of
mutual understanding. Peet et al. experimented with
several strategies to implement SD in engineering
education and found that a semi-consultant
approach directed at individual lecturers who were
interested in practical ideas on integrating sustain-
ability in their courses, yielded the best results. In
this approach the lecturers were asked how they
believed concepts of SD could be tied into their
courses. The 'consultant' who was an expert in the
field of SD would assist the lecturer in implementing
the concepts in the course. Peet et al. observed that
sometimes lecturers would be sceptical about SD,
but a discussion on the different definitions of sus-
tainability would often be a turning point where
scepticism could become enthusiasm. Many lectur-
ers named the lack of time and material to adjust
their mono disciplinary courses as the main obsta-
cle for implementing concepts of SD. Peet et al.
observe that using this method is time consuming
and that it is a slow way of initiating change. They
also mention that add on courses on sustainability
remain necessary, as not all the ins and outs of SD
can be covered in an integrated curriculum. 

TTHHEE II LLLL -DDEEFF IINNEEDD CCOONNCCEEPPTT 
OOFF SSUUSSTTAAIINNAABBII LL IITTYY 

DDeeffiinniinngg ssuussttaaiinnaabbiilliittyy
As stated in the introduction, the diversity of defini-
tions of sustainable engineering poses a problem:
which one(s) to use in specific educational situa-
tions? Generally the triple bottom line, also called
3-P approach is used (Elkington, 1997): People,
Planet, Prosperity. It is impossible to treat all relevant
economical, social and ecological view points. It
may be possible to help engineering students devel-
op a basic understanding of social and economical
sciences - although the question remains whether
this should be done in a course on sustainability.
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take and what to leave. In a short introduction
course for bachelor students from the faculty of
architecture the choice was made to focus on tech-
nical and ecological sustainability. Looking at the
relationship between physical dwelling qualities and
social neighbourhood quality, neighbourhood
development, life styles or social cohesion is rele-
vant, but in the time available it proved to be
impossible to deal with all relevant themes at a suf-
ficient level. 

When it comes to defining ecological sus-
tainability itself, the definition by Brundtland
"Sustainable development is development that
meets the needs of the present without compromis-
ing the ability of future generations to meet their
own needs" (Brundtland, 1987) is not very practical
because it lacks specificity. Without a clear defini-
tion of sustainability we can only give students lists
of possible solutions to apply, like "use south orien-
tation", "apply insulation" or "use heat pumps". This
may be enough for some lower level courses, but
checklists with solutions for now do not give stu-
dents enough understanding of sustainability to find
solutions for tomorrow's problems valid in different
contexts. A simple example of this is the orientation
of buildings. It is often recommended (e.g.
Santamouris, 2001; US Department of Energy,
2001) to use a south orientation to maximize the
solar gains to limit the heating energy. This applies
only if sustainability is defined as reducing the heat-
ing energy. However, a more relevant viewpoint
would be to reduce the total energy consumption.
In the context of Dutch office buildings, which have
high internal heat gains, placing a large glass area
on the south will mostly produce an increase in
cooling energy that will counteract the reduction of
heating energy. Furthermore, placing large win-
dows on the south side implies using sun shades to
avoid glare, which produces an increase of elec-
tricity use for artificial lighting. On the contrary plac-
ing large windows -with a good thermal quality- on
the north side will have a beneficial effect on visual
comfort and electricity use because of the maximal
use of natural diffuse light. To give the students the
means to weight such considerations, we should at
least teach the basics of energy and thermal per-
formances of buildings.

MMeeaassuurriinngg ssuussttaaiinnaabbiilliittyy
The problem of measuring sustainability is closely

related to the problem of defining it. There is a ten-
dency to apply reasoning like "it is better to use
recycled materials than raw materials" or "waste is
food" (McDonough & Braungart, 2002). Although
these are in general inspiring ideas, it may be
tempting to ignore their limitations (e.g. it may be
that the process of recycling certain substances
requires so much energy that it is better not to recy-
cle). In bachelor and master courses, we usually
present four ways of measuring sustainability and
explain their advantages and drawbacks. 

Using quantities of materials and energy
used: the fewer kilograms of materials and the
fewer megajoules of energy are used, the more
sustainable the design. This is also known as
Material Flow Analysis or Input/Output analysis
(e.g. Daniels, 2002, Treolar et al., 2000,
Yokoyama, 2005). The main advantage is the
relative simplicity of the method and the fact
that it leads to thinking about dematerialisation:
how to achieve a same function with less mate-
rials? This led to developments like the use of
steel bearing constructions in combination with
cavity floors and walls instead of traditional
bearing walls. The major drawback of this
method is that the use a few grams of a harm-
ful or energy intensive material (like steel) may
be more detrimental to the environment than
the use a few kilograms of a less harmful or
energy intensive material.

Using simple indicators, based on the three
step strategy (Hendriks, 2001; Duijvestein,
1997; Rovers, 2005; Brouwers & Entrop,
2005), like low environmental impact materi-
als, high environmental impact materials,
renewability, recoverability, recyclability, down-
cyclability, and dismantleability of materials and
components used. This goes beyond the use of
quantities, but the question remains on what
criteria materials are classified as low or high
impact and to what extend materials may be
recovered, reused or recycled (Guerra Santin,
2008)

Using the environmental footprint of materials
and processes (Wackernagel & Rees, 1996).
The environmental footprint gives the biologi-
cally productive land and water area needed to
produce or extract the natural resources need-
ed (plants, mineral resources, animals) to pro-
duce materials (including food) and energy.
One of the greatest advantages of the environ-

9



1 0

La
u
re

 I
ta

rd
 &

 M
a
a
rt

je
 v

a
n
 d

e
n
 B

o
g
a
a
rd

o
p
e
n
 h

o
u
se

 i
n
te

rn
a
ti
o
n
a
l 
V
o
l 
3

5
, 

N
o
.2

, 
Ju

n
e
 2

0
1

0
  

  
 T

e
a
ch

in
g
 E

n
vi

ro
n
m

e
n
ta

l 
S
u
st

a
in

a
b
il
it
y 

to
 H

ig
h
e
r 

E
d
u
ca

ti
o
n
 S

tu
d
e
n
ts

..
.

mental footprint is that it is a very strong com-
munication instrument and a good proxi for the
use of natural resources. A major drawback is
that it doesn't catch environmental impacts, like
depletion of resources, toxicity or CO2 emis-
sions. The collection of data necessary to cal-
culate the environmental footprint necessitates
however, like in a material flow analysis, an
inventory of materials, energy and production
processes used.

Finally the use of environmental impacts from
life cycle assessment (LCA) (ISO, 1996 &
2006). The impacts of the production, use and
disposal of building components on the envi-
ronment are calculated by first making an
inventory of the flow of all substances to and
from the environment over the component's
complete life cycle. Each substance's potential
contribution to environmental impacts is calcu-
lated. The complete set of environmental effects
is known as the 'environmental profile'. The indi-
cators used may be endpoint indicators, mostly
three: damage to human health, damage to
ecosystems and damage to resource availabili-
ty. The quantification of these endpoints is sub-
ject to high uncertainties, because they result
from the effects and interaction of multiple
impacts. That is why the preferred method in a
LCA is to work with so-called midpoint indica-
tors that are a measure for reasonably under-
stood environmental mechanisms (impact cate-
gories). There are different methods to quantify
these impact categories, e.g.m CML, Eco-indi-
cator, ReCiPe. In the CML 2000 method, 10
impact categories are used: abiotic depletion
[kg SB eq.], global warming [kg CO2 eq.],
ozone layer depletion [kg CFC 11 eq.], photo-
chemical oxidation [kg C2H4 eq.], human tox-
icity [kg 1,4-DB eq.], terrestrial ecotoxicity [kg
1,4-DB eq.], fresh water aquatic toxicity [kg
1,4-DB eq.], marine aquatic toxicity [kg 1,4-DB
eq.], acidification [kg SO2 eq.] and eutrophi-
cation [kg PO4 3- 3q]. In the new ReCiPe 18
categories are used.

We insist on Life Cycle Assessment because it is the
only method that quantifies the impact on the envi-
ronment. Detractors of the method argue that it is
too complex and too time consuming to gather
data which results in large uncertainties, that the list
of environmental effects is not complete and that

there are differences between the impact assess-
ment methods. For instance a drawback of the CML
method is that it does not include depletion of biot-
ic resources. In addition, some believe it is too dif-
ficult to deal with multiple indicators and to com-
municate complex results: Indicators should be
weighted and summed up to one environmental
indicator. In the authors' view it makes more sense
to use multicriteria analysis and multi objective
models than to try to compare apples with oranges.
LCA methods are still under development and one
can expect a greater degree of completeness and
harmonization in the future. Furthermore one
should be aware that the determination of low or
high environmental impact materials (like in
method 2) or the determination of the ecological
footprint (like in method 3) can only be achieved by
using LCA-like methods.

DDeeaalliinngg wwiitthh ddeeffiinniittiioonnss iinn eedduuccaattiioonn
In most of the courses we teach, there is barely time
to allow students to develop basic competences in
making LCA. There are almost no LCA courses at
the Delft University of Technology, which is quite an
embarrassing situation: we ask students to think
'sustainably' without giving them the means to do
this properly: supplying students with simple soft-
ware and methods to design solutions is not
aligned with the complexity of the learning goals.. 

To avoid the complexities related to the mea-
surement of sustainability, the idea of 'measuring' is
often replaced by a description of strategies intend-
ed to achieve sustainability, like the three step strat-
egy (Hendriks, 2001; Duijvestein, 1997; Rovers,
2005; Brouwers & Entrop, 2005), the ecodevice
model (Leeuwen, 1985, Tjallingii 1996) or Cradle
to Cradle (McDonough & Braungart, 2002). This
strategies can help to understand basic principles
and to give a design or research horizon, but the
results of differing realization of a strategy need to
be assessed and without a LCA this is not possible.
We give an example of an education practice. 

Example: Assessment of energy conservation
measures. A complete analysis of the case can be
found in Itard (2009). 

In this case different options for the renova-
tion of a Dutch terraced house built in the seventies
are studied and compared. The non-renovated
dwelling is heated by a gas combination boiler with
a standard efficiency. Six renovation variants are
studied. 
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Variant 1: the façades (including roofs and
ground floor, but excluding windows) are insu-
lated with mineral wool. 

Variant 2: the single and double glass win-
dows are replaced by highly efficient insulating
glazing. 

Variant 3: the gas combination boiler with a
standard efficiency is replaced by a high effi-
ciency gas combination boiler. 

Variant 4: the standard gas combination boil-
er is replaced by a highly efficient gas boiler
combined with a heat pump boiler for hot tap
water, with a coefficient of performance (COP)
of 2.5. The heat source of the heat pump boil-
er is indoor air and electricity is used to run the
heat pump.

Variant 5: the standard gas combination boil-
er is replaced by highly efficient gas boiler and
by 2.7m2 solar collector and a stainless steel
buffer tank for hot tap water. 

Variant 6: the natural ventilation is replaced
by a mechanical ventilation system with heat
recovery. This system uses electricity to power
the ventilators.

The energy savings achieved by each of these vari-
ants are shown in Figure 2. They include opera-
tional energy for space and hot tap water heating
and the energy embodied in the components used
for the renovation. Energy is saved in all variants,
façade insulation being the most efficient (savings
of more then 30%) and the heat pump boiler and
mechanical ventilation systems the less efficient
(savings of 8%).

Figure 3 shows the effects of the six variants
on each of the environmental impact categories
defined in the CML 2000 method. For each envi-
ronmental impact, the results of the six variants are
compared. It can be observed that the impact cat-
egory 'abiotic depletion' is the only one that pro-
duces results similar to those obtained for energy
savings (Figure 2). For all other impact categories,
the results are quite different, especially for variants
4 and 6 that cause a particularly large worsening
(up to more than 3 times the environmental effect
of the reference) for six of the ten impact categories.
This worsening is directly related to the fact that in
these variants more electricity is used than in the
other variants because of the use of the heat pump
boiler (variant 4) and the ventilators (variant 6). The
performances of variant 5 (solar boilers) are also

disappointing. This is due to the presence of the
stainless steel vessel for hot tap water. Does this
mean we should not use solar boilers or heat
pumps? No, but it does mean that more environ-
mentally friendly materials should be used for the
solar  boiler vessel and that we should be careful
when switching from gas powered appliances to
electricity powered appliances. Due to the actual
Dutch average fuel mix for electricity production
(30% oil, 5% coal, 50% gas, 10% nuclear and 5%
renewables), a limited change-over from gas
demand to electricity demand causes a substantial
increase of the environmental effects like ozone
layer depletion, photochemical oxidation, acidifica-
tion, humane toxicity and ecotoxicity. The conclu-
sion is that heat pumps should not be used if they
are powered by a conventional electricity plant and
have a relatively low COP. The use of electricity pro-
duced by a more sustainable fuel mix, or by renew-
able sources and a high COP, are a requisite when
applying heat pump technology.

TTHHEE BBUURRDDEENN OOFF PPRROOGGRREESSSS IIVVEE
IINNSSIIGGHHTTSS

One of the drawbacks of LCA is that the methods
and environmental profiles have changed over time
and depend on the database used (Peuportier et
al., 2005), which leads to large uncertainties in the
results. This is a comment that cannot easily be out-
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Figure 2. Energy savings for the six variants

Figure 3. Environmental impacts of the six renova-
tion variants
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voted. Changes in the evaluation method and new
insights can cause changes of the absolute envi-
ronmental quality of variants as well as of their rel-
ative values, resulting in possible mistrust and neg-
ative attitudes by consumers/ users. However, this is
the story of a science under development. When
results are used by non professionals of profession-
als from other disciplines, the subtleties and limita-
tions of the research may be lost and the results
presented with the same absoluteness we present
results from classical mechanics. However, environ-
mental sciences are sciences in progress, with a not
completely well established framework, in need for
complex validation processes and therefore still
subject to major revisions and shifts due to advanc-
ing insights. How to teach them to students that are
not educated in environmental sciences? Not by
denying the problem, but by making it explicit by
telling briefly the history and evolution of models
(e.g. models for the relation between anthro-
pogenic CO2 concentration and global warming),
in such a way that it is clear that these models are
still in progress. Because of these uncertainties on
environmental impacts we argue that it is important
to insist on the importance of finding solutions that
concurrently address as much as possible environ-
mental problems (multi objective optimization pro-
cedures) rather than focusing on one specific envi-
ronmental impact, which may lead to suboptimal
solutions (e.g. carbon storage in the ground, which
addresses one environmental impact against
decreasing the energy demand, which addresses all
of them). 

To help students to deal with these uncertain-
ties, it may be useful to use additional theories from
other fields. Ecosystem and chaos theories show
that small variations in a complex system may
greatly affect the state of a system in a -up to now-
quite unpredictable way (e.g. Folke et al., 2002,
Holling, 2001). For example, it sounds logical that
if we burn all fossil fuels present in the earth's crust,
this CO2 will come back into the atmosphere, cre-
ating an enormous increase in CO2 concentration.
Simple models are necessary as basis to define new
strategies or to make a rapid check on the validity
of results. This is a quite common engineering prac-
tice: use complex models to make detailed analysis
and comparison and use simple models based on
intuition, experience and common sense to check
the plausibility of the results - which do not replace
strict validation procedures. Considering the inter-

dependency of systems leads to differing insights
than considering separate systems. However, being
able to look at the interdependency of systems
means being able to look beyond one's own disci-
pline and therefore pertains to the subject of multi-
disciplinarity.

MMUULLTT IIDDIISSCCIIPPLL IINNAARRYY AAGGAAIINNSSTT
MMOONNOODDIISSCCIIPPLL IINNAARRYY AAPPPPRROOAACCHHEESS

Should education in sustainability be organized
cross-wise through all curricula, should it be one
additional curriculum, or should each curriculum
take care for its own courses on sustainability (see
Figure 4) Model a) works only in the specific case
of a curriculum on environmental sciences being
offered. It does not further guarantee that educa-
tion in sustainability will be implemented in other
curricula. In model b), a special group of teach-
ers/researchers has the task to formulate and give
education on sustainability in all curricula. An
advantage is that basic knowledge on sustainabili-
ty is made available to all curricula and that some
kind of cross-fertilization may be expected (we then
speak of inter- or transdisciplinarity). A major draw-
back is that in-depth knowledge of sustainable
engineering in the specific curricula will not be
given, as it is not the field of expertise of the teach-
ers. In model c) in-depth knowledge of sustainable
engineering and design in a specific field will be
proposed, but the relationship with progresses in
environmental sciences may be lost as it is beyond
the scope of expertise of the teacher. Furthermore,
as we saw in paragraph 2, this seems to be a
promising but slow method (Peet et al., 2004).
Based on the reflections made in paragraphs 2, 3
and 4 it seems logical that a combination of mod-
els b) and c) is used, where the basics of environ-
mental sciences will be taught in a common trunk
separately from the curriculum specific items. A pre-
condition for this system to be efficient is that teach-
ers in the curricula are aware of the contents of the
course in the common trunk and that the courses
are sufficiently tuned: an inspiring course on sus-
tainable chemical engineering can only be realized
by a teacher having in-depth knowledge of chemi-
cal processes, chemical industry and sustainability.
However, this combination of models b) and c) is
currently barely implemented at the Delft University
of Technology.
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A didactical method prevalent in engineering
education to help students to cope with multidisci-
plinarity is problem based learning. The assign-
ments that are the starting point for this method
need to be authentic, complex, real world problems
that have no one 'right' answer. The students are in
charge of the problem and they are engaged in
their own learning process while staff members act
as facilitators (Graaff and Kolmos, 2007). The pro-
jects fill the gap between theory and practice, but
also motivate students to study the necessary knowl-
edge and skills to solve the issues. There are exam-
ples of curricula in which problem based learning is
the leading method and mono disciplinary lectures
are set up to support it. Some lecturers and admin-
istrators fear that in such a curriculum students do
not learn the basics of the disciplines that feed into
the field of study. Heywood (2005) shows that this
is not the case. However, designing a problem
based curriculum is challenging because stake-
holders need to move away from the traditional, lin-
ear way of thinking about education and the
assignments need to be designed in such a way that
the students cannot avoid to study those skills that
are considered essential in the field. For a mean-
ingful and valuable project experience it is impera-
tive to create an equilibrium between the theoreti-
cal and practical components of a course. This is
not always easy to achieve. If students do not man-
age to build a strong theoretical basis, they will lack
the power to find the solutions of tomorrow.
Overtaking the theoretical basis during working life
is very difficult and possibly more difficult that gain-
ing practical experience. 

CCOONNCCLLUUSSIIOONNSS

Difficulties relating to the design of courses on sus-
tainable buildings arise from the lack of a clear def-
inition and a well accepted measuring method for
sustainability, which may lead to a poor definition of
the goals of courses and consequently to a poor
design of assessment and contents. Because of
continuously progressing insights in environmental
sciences, the current insights and methods are like-
ly not to be the ones of tomorrow and we must give
students enough elements to be able to fully under-
stand and even lead future developments. When it
comes to multidisciplinary aspects, we argued that
a good balance must be found between project
based learning in which different disciplines are
brought together and monodisciplinary teaching
that is necessary to be a good engineer/designer.
This favours an approach in which a common edu-
cation trunk between different disciplines, used to
give students a good basis on environmental sci-
ences and insights in what sustainability means in
other disciplines, would be combined with a strong
monodisciplinary approach of sustainability in the
own discipline. Although our literature study
showed interesting developments in the field of
education for sustainability, there seems to be still a
large gap to be filled between the goals and aims
set by higher education boards and their practical
realization. 
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IINNTTRROODDUUCCTTIIOONN   

Neighbourhoods are no static entities. They change
when being used by residents, visitors and local
entrepreneurs. They 'age', wear out and need main-
tenance and renewal. Some neighbourhoods are
continuously doing well, while others face decline.
In the latter case they get branded as 'problem', 'dis-
advantaged', 'deprived' or 'concentrated' area', low-
income neighbourhood and poverty district. This
refers to a downward process in which people who
can afford it are moving out and make place for
people at the lower social strata, where dwellings
and streets are deteriorating, crime and non-social
behaviour rise, facilities leave or go out of business
and the image is worsening. 

Governments develop policies to renew
existing neighbourhoods when these do not match
with future ideas for the area. Considering a range
of countries across Europe during a long time peri-
od, we can distinguish comparable goals and
strategies on urban renewal processes. We will
elaborate on these, but providing such a wide
overview, this raises the question why some areas
do need the help of an active urban renewal sup-
port, while other areas are more or less able to
adjust to the -often same - changing circumstances.
While urban renewal activities differ enormously
between areas, their results differ as much. Some

urban renewal efforts result in the intended vital
neighbourhoods, while in other areas urban renew-
al activities take place year after year, placing
doubts at the effectiveness of earlier efforts. In the
latter areas, urban renewal obviously is not very
sustainable, as results don't sustain for a long time.
Why are some approaches successful and others
not? Or why do results differ from apparent similar
approaches? It is intriguing which renewal
approaches are more effective than others.

These considerations result in the following
overall question: What characterizes a sustainable
urban renewal approach? 

SSUUSSTTAAIINNAABBLLEE UURRBBAANN RREENNEEWWAALL

The word 'sustainable' has been subject of numer-
ous debates. It can be used in a more ecological
sense, referring to the exhaustibility of our natural
resources and following the original meaning pro-
vided by the Brundtland Commission in 1987.
Sustainable urban renewal focuses on improving
the housing stock in an area to decrease energy
consumption (see Van der Waals, 2001; Sunikka,
2006; Beerepoot, 2007). Measures on ecological
sustainability aim to improve insulation, save ener-
gy consumption, generate local electricity, smart
grid technology, etc.

Frank Wassenberg

AAbss t rac t
Cities and the neighbourhoods within are dynamic and change continuously. Vital neighbourhoods can cope with
changing circumstances like outdated use, changing household compositions, consumer preferences and fashions,
political turnovers, global trends and economic cycles. Sustainable areas are vital and flexible to changes. Sustainable
urban renewal results in sustainable areas. However, what is sustainable urban renewal, and why is quite a lot of
renewal policy, as history shows, not very sustainable? European urban renewal policy can be divided into three sep-
arate periods, in which different ideas prevailed. This article shows these three periods on four points of view, the con-
tents, the process, the area and a time-focus, and elaborates these on one particular country, the Netherlands.

Keywordss : Urban Renewal, Sustainable Areas, Housing, Urban Policy, Sustainable Urban Renewal.

TOWARDS SSUSTAINABLE UURBAN RRENEWAL 
IN TTHE NNETHERLANDS
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Sustainability also can be used in a wider
sense including physical attractiveness, safe and
clean streets, involvement and collaboration and a
mix of functions. In the widest sense a sustainable
urban area is functioning according to needs and
expectations, and urban renewal is meant to make
such a good area. An important characteristic is
that a sustainable area doesn't need drastic renew-
al activities, but has an internal vitality and quality
to gradually adjust to changing circumstances over
time. A sustainable urban area functions well on
physical, social, economic and ecological terms
and has enough internal vitality and flexibility to
adjust to changing circumstances, use and prefer-
ences. Sustainable urban renewal refers to an
approach that leads to a sustainable area, an area
that functions well.

However, many urban areas do not follow
the track of gradually adjustments. These areas
have been subject to urban renewal processes,
defined as policies and strategies that are formulat-
ed to alter the area. Motives can be found in per-
ceived deterioration, or in plans for other uses or
functions. 

All European countries have policies to
renew cities and neighbourhoods. We will share all
policies to renew an area under the umbrella term
of 'urban renewal': this includes urban regenera-
tion, urban revival, area development and any sim-
ilar term. Moreover, in all different languages spe-
cific terms are used, often with their own political
connotations. Not seldom, when a new national
administration arrives, new policies are implement-
ed, using a different terminology, and only chang-
ing the final activities in a minor way. We don't
make difference between any of those related terms
and use all these terms equal, as referring to activ-
ities that change existing parts of the city.

TThhrreeee ppeerriiooddss ooff uurrbbaann rreenneewwaall ppoolliiccyy iinn EEuurrooppee
The renewal of urban areas has been a process
almost as long as cities do exist. Obviously, by far
not all urban areas are able to gradually adjust to
changing circumstances. Moreover, many earlier
renewal efforts don't result in sustainable areas.
What went wrong? What can we learn in current
debates and future policies from processes in the
past? Therefore we return to earlier urban renewal
policies. We focus on urban renewal processes in
Europe since World War II, which can be divided
into three major periods, distinguished by rather

clear changes of policy (Droste et al, 2008). 
The first period of urban renewal policy in

Europe starts some years after the Second World
War. After having overcome war damages, the cen-
tral parts of the existing cities were completely
rebuilt and remodelled for future use during the fol-
lowing decades. Old areas were cleared to provide
opportunities for future urban developments.
Dwellings were built in new neighbourhoods (the
then suburbs) in order to provide housing for dis-
placed inhabitants of the old derelict slums near the
city centres. National governments played a pre-
dominant role, providing the political framework
and major subsidies for implementation at the local
level. National governments took the lead in order-
ing the country and developing welfare states,
where housing was considered as a major element
of these new welfare states (Levy-Vroelant et al,
2008). This could be social housing for the work-
ing classes in countries in North and Western
Europe, state housing in Eastern Europe, or individ-
ual support to facilitate ownership in Southern
countries. 

The turning point was the worldwide reaction
against the establishment in the late 1960s, with
slogans like 'flower power' and 'power to the peo-
ple', student revolts and demonstrations against the
Vietnam War. Urban renewal of those days came
under pressure in the early 1970s. Prestigious
large-scale road development, ambitious city-cen-
tre plans and high-rise housing construction
stopped rather suddenly (Turkington et al. 2004).
Large-scale top-down plans were replaced by
small-scale neighbourhood renewal, based on bot-
tom-up processes. The wave of anti-establishment
thinking led to a new focus on popular demand
and social needs: urban renewal became more
demand-oriented and focused on provision of
social infrastructure, including affordable housing. 

This change in priorities and ideas marked
the transition to the second period of urban renew-
al, which started early 1970s and lasted until mid
1990s. Urban renewal before had been led by
urban planning, but now it was led by housing
issues. The strategy changed from area clearance
to housing renewal in favour of existing local resi-
dents and the strategy was to build for the neigh-
bourhood and its people. The participation of
inhabitants in planning and renovation was consid-
ered essential. 

During the 1980s, the theme of urban
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rgrenewal broadened from housing alone to the

overall residential environment, in order to address
problems of pollution, vandalism and safety. As the
environment proved to be worst in recently built
high-rise estates, the schemes also targeted these
areas. Both the dwelling and the environmental
strategies were mainly physically oriented, but
included also social and physical policies devel-
oped in association with residents.

Urban regeneration was mainly a top-down
issue in all countries during this second period, with
the national governments formulating the goals, the
policies and providing the money. Increasingly,
local responsibilities grew and larger municipalities
got responsible for planning and implementation of
urban renewal strategies, mainly physical oriented.
The focus of urban renewal policy evolved from the
improvement of housing in the 1970s to the
improvement of the residential environment in the
1980s. In the late 1980s and early 1990s, social
and socio-economic programmes were introduced.
These policies had a new aim: to integrate deprived
people and to increase social relations between dif-
ferent groups in society. These blazed the trail for
subsequent policies and can be seen as the turning
point to the third period. 

The third period of European urban renewal
starts in the 1990s and is characterised by integrat-
ed policy. It was recognised that urban problems
could not be solved by physical improvement
alone, nor was the addition of social measures
enough. All across Europe there was an increasing
mismatch between the labour market and the
urban structure: the working (middle) class com-
muted each day from the suburbs to the cities, while
the people who lived in the city had no jobs, as low-
wage jobs had moved towards the outskirts (and
abroad). Neither hostile housing design, nor bad
housing quality, nor management deficits were suf-
ficient to explain social problems in deprived areas.
The city as a whole would end up segregated:
lower-class people would live in social housing in
sober and inexpensive neighbourhoods, while the
middle classes, including families with children,
would have moved to suburbs with detached fami-
ly houses or to neighbouring towns. The least pop-
ular areas proved to be not the old pre-war neigh-
bourhoods (with their central location and
improved housing stock), but the post-war areas
dominated by standardised mass housing.
Residents consider both buildings and environment

as unattractive, making them areas of 'minimal
choice'. Unemployment, social exclusion, crime
and tensions between groups are common. Urban
sociologists labelled this process the doughnut city
(Schoon, 2001): an expensive core in the city cen-
tre surrounded by poor neighbourhoods, with
wealthy areas surrounding the city.

In most European countries urban regenera-
tion gradually became an integrated policy during
the 1990s: City Policy (Politique de la Ville) in
France, the national Strategy for Neighbourhood
Renewal in England, Big City Policy (Grote Steden
Beleid) in the Netherlands, the Metropolitan
Development Initiative in Sweden and the Socially
Integrative City (Soziale Stadt) in Germany. These
territorial and integrative programmes combined
physical, economic and social goals and strategies.
In these programmes increasingly the strategy was
to keep the residents in the urban regeneration
areas. Policies developed in a new way: towards a
social mix of the population, to be achieved by a
differentiated housing stock. There were two main
approaches: either to build social housing in areas
where it was scarce, or to replace social housing in
areas where it was dominant by middle class hous-
ing. Richard Florida's ideas (2002) were welcomed
everywhere, and cities tried to stimulate the 'creative
class' to live within their city limits. 

Moreover, years of urban centre upgrading
paid out: in most European cities there are more
shops, terraces and restaurants, car free zones, and
lots of festivals and attractions than twenty years
ago. City life has just grown nicer. The urban pop-
ularity coincides with major international trends like
a growing number of small households, divorced
people, retiring elderly, people having a job of their
own, groups that often prefer city life. 

The national governments gradually lost their
leading role during this third period of urban
renewal, although they still keep the responsibility
for urban renewal programmes (in terms of budget
and policy development). The municipalities grew
in importance, but even more the non-governmen-
tal actors. Policies are made and implemented in
collaboration with a range of actors, in what is gen-
erally referred to as a shift from government to gov-
ernance (Healey, 1997; Van Kempen et al, 2005).
These other actors include housing associations,
private developers, local service organisations, and
not in the last place inhabitants. 

The historic overview shows that the areas
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where urban policy focuses on have been renewed,
dependent on changing interests, policies and his-
toric circumstances. The object of urban renewal
differs per country. When global forces changed the
worldwide industrial landscape, former heavily
industrialised countries such as Britain, Germany
and Belgium had to cope more with vacant indus-
trial plots, that obviously needed transformation
and restructuring. In France, Sweden and the
Netherlands relatively many inexpensive and sober
social housing was produced in the three decades
following World War II. When prosperity rose and
people could afford other types of housing, these
mass housing neighbourhoods increasingly proved
to be unpopular resulting in a renewal focus on
these post war areas. In southern European coun-
tries owner occupancy rules and urban renewal
activities focus on the upgrading of central districts.
In Eastern European countries, all changes started
only from the 1990 onwards after the political
turnover. Despite general trends across Europe,
local and national circumstances, histories and
interests influence outcomes of the process of urban
renewal (see Levy-Vroelant et al, 2008).

GGEENNEERRAALL  TTRREENNDDSS AANNDD DDEEBBAATTEESS IINN
UURRBBAANN RREENNEEWWAALL PPOOLL IICCIIEESS

Urban renewal has over time changed from a tech-
nical discipline to a complex process, integrating
more aspects and involving more actors. More
activities are carried out on different scales and on
different moments in time, and more strategies and
methods are used. Several authors identify different
features of the resulting changes in governance,
contents and organisation of urban policies (Couch
et al, 2003; Van Kempen et al. 2005; Czischke &
Pattini, 2007; Droste et al, 2008; Van Gent, 2009). 
Before analysing any urban policy, it is useful to
point at the limits of it. Urban policy is just one kind
of policy, dependent on both external developments
and policy processes in general. Worldwide mega-
trends such as globalization, economic industrial-
ization shifts, increasing competition between urban
regions, ageing of the population, climate
changes, developments in ict, and other trends all
have implications for any local or national urban
policy, implications we don't discuss here, but one
should be aware of. Another set of overall factors
are national or European policies. EU-climate reg-

ulations limit the construction of (new) housing
close to motorways and within dense conurbations,
EU-enlargements lead to higher immigration levels
and national policies on allowances, tax regula-
tions or incomes influence local urban renewal
schemes. Urban policy and urban renewal policy in
particular, has a limited influence.

Nevertheless, there are many commonalities
in the diagnosis of urban problems, in policy goals
and often in methodology. We distinguish four
dimensions that are particularly relevant: (1) the
area based approach, (2) the integrated approach,
(3) the ecological inevitability and (4) the shift from
government to governance. We elaborate on these
four dimensions, and mention some of the debates
that play around these dimensions across Europe.
Next to that, we focus on the Netherlands, and
describe how these four dimensions work out in this
particular country.

((11)) TThhee tteerrrriittoorriiaall ((aarreeaa-bbaasseedd)) aapppprrooaacchh:: pprroobb-
lleemmss ddoonn''tt ssttoopp aatt tthhee bboorrddeerr,, ssoo wwhhyy sshhoouulldd tthhee
aapppprrooaacchh ddoo ssoo??
The area approach is a way to focus activities and
to connect policy-making more directly with imple-
mentation. The neighbourhood often seems a nat-
ural, logical scale to assemble the actors in the
urban renewal process, both those within the area
(residents and other users) and those with wider
responsibilities (municipality, police, social care,
housing associations, etc.). Area-based approach-
es have gained prominence across Europe, largely
because they create a good framework for concert-
ed action to counteract multiple deprivation. Area-
based approaches can be successful: many prob-
lems are solved, the environment looks better,
property prices increase and residents are happier
in their improved houses and environment - at least
immediately after the interventions (see Wassenberg
et al, 2007). 

But there are critical accounts of area-based
approaches as well. It may produce negative side
effects: some problems are displaced to other, often
adjacent areas. Dealers and burglars just move.
These areas may originally have enjoyed somewhat
more favourable conditions than the target neigh-
bourhood but then get pushed into a downwards
spiral of socio-structural development. Any area-
based approach thus should take account of side
effects on nearby areas and incorporate plans for
adjacent areas. 
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problems indeed concentrate in an area, but hard-
ly can be solved on the neighbourhood level. Clean
streets, derelict housing and social cohesion can be
improved locally, but it is more efficient for issues
such as unemployment, inadequate schooling,
organised crime or energy use to work on a higher
scale level. It is counted that just a mere 1% of all
jobs is provided within the own neighbourhood
(Marlet, 2009). So, the chance that any jobless
finds a job is much larger somewhere else in the
city, or in the region.

((22)) TThhee iinntteeggrraatteedd aapppprrooaacchh:: tthhee ppaarraaddooxxaall bbaall-
aannccee bbeettwweeeenn ppllaaccee aanndd ppeeooppllee 
In most Western European countries there has been
a shift from sectoral to more integrative policies that
require cross-departmental work. The historic
overview shows that urban renewal has broadened
from physical to social and economical issues in
most countries. There has been one or more swings
in the focus of urban regeneration among three
objectives: socio-economic, socio-cultural or phys-
ical-economic. These occur at different times
depending on local political priorities.

The integrated approach understands that
problems are often 'wicked' problems with no easy
solution or one universal remedy. Completely erad-
icate unemployment, crime or marginality from
problematic areas is impossible as these are part of
urban life, but they can be made less persistent. It is
an open question what the aim of any renewal
approach should be: should it lead to an average
functioning urban neighbourhood, according to a
number of features (safety, jobless, pollution), or
could districts at the bottom of the housing market
play a vital role in the function of the whole city?
The first strategy aims at a social mixed neighbour-
hood and provides opportunities to keep successful
social climbers within the area. The latter strategy
aims at solid basic circumstances and to concen-
trate both control and help opportunities within the
area. These are two strategies with totally different
management consequences.

A related debate among scientists is whether
urban renewal policies should be area-based,
focussing on a better place to live, or people-
based, focusing on better lives for residents.
Physical renewal upgrades the area, but offers no
guarantee that residents' daily lives will improve, a
situation that was found during the 1980s in west-

ern European countries. Socio-economic measures
may improve residents' personal situations, but if
successful people continuously move out of the
area it will stay deprived. This we can call the para-
doxical relationship between territorial action and
residential mobility. The challenge is to find the right
balance between the two approaches, given the
particular context of each area. 

This balance is dependent on the geograph-
ical context and may change during the years.
German policies in the eastern part of the country
differ from those in the west. Due to the different
urban and social contexts and different tensions on
the housing market, the eastern Länder do face
more physical measures than the western Länder. In
France a more physical approach is becoming
increasingly popular, while in the Netherlands the
movement is away from the physical and towards
more social and economic measures (Droste et al,
2008). 

((33)) TThhee eeccoollooggiiccaall iinneevviittaabbiilliittyy:: ffrroomm sscceeppttiicciissmm ttoo
aaccttiioonn??
It is clear for most people that the climate is chang-
ing, despite some few sceptics. Natural resources
are limited, energy prices are rising due to scarcity,
the planet is warming and biodiversity is shrinking.
Al Gore's movie accelerated the global opinion on
the theme. The Intergovernmental Panel on Climate
Change (IPCC) of the UN presented its fourth
report in 2007, in which all leading scientists state
that global warming most probably is caused by
human activities.

Concerning urban renewal, the main issue is
not whether ecological measures are inevitable, but
how these should be implemented. Who should
take the lead, should invest and implement neces-
sary measures? Should these be national govern-
ments? But all across Europe governments are
stepping back, leaving more responsibilities, and
investments, to the market. Moreover, the financial
position of most governments is weak, making
them shortcutting on budgets instead of investing.
Should the market invest? These will only act when
they have to, to avoid competition disadvantages.
So, should it be people themselves? Despite some
enthusiastic forerunners, the large majority of the
population seems not interested to invest much in
ecological measures, only when measures will pay
back by decreasing energy bills. So, who will act? 



((44)) GGoovveerrnnaannccee:: wwhhoo aaccttss wwhheenn tthhee ggoovveerrnnmmeenntt
sstteeppss bbaacckk??
The last major shift in European urban renewal pol-
icy is the shift from government to governance. Top
down and blueprint plans from central govern-
ments are replaced by programmes and processes,
and the one actor approach is replaced by a game
with multiple players. There is an increasing trend
towards public-private and other partnerships,
cooperation of different actors, local contracts and
the inclusion of citizens in decision-making process-
es. Policies are not to be imposed on people but
developed together. This implicates another role for
governments, less expectations from laws and sub-
sidies, and more emphasis on individual (residents)
and private (market) involvement. For governments
this leads to delegation, mandating, service orien-
tation and process orientation. 

Countries differ in the compositions of part-
nerships, in the relations between central and local
governments, in the form of citizen participation
and in the aims of urban renewal. In Germany and
the UK the focus is on integration of the individual,
in France on improving social mix as a condition for
social cohesion, and in the Netherlands and
Sweden the goal falls somewhere between these
two. While it is clear that the almighty role of gov-
ernments had shrunk, it leaves open the debate
which other actors should do what. This can be res-
idents, and raises questions about participation,
representation and empowerment. It also could be
commercial actors, but in times of economic reces-
sion few activities are taken, while in economic
prosperous times the market is overstressed.
Countries that gained from economic prosperity
only a couple of years ago (Spain, Ireland, UK,
Greece), are hit most by the contemporary eco-
nomic crisis. Economic downfall has consequences
for incomes and jobs, property prices, market
demands, economic confidence and on urban
renewal in general. Urban renewal that involves
major refurbishment or demolitions is slowed down,
despite intensive social plans for, and with, inhabi-
tants. Rehousing schemes are delayed by the lack
of available housing. These delays bring urban
renewal itself into disrepute and raise questions
about whether it is better to continue with less inten-
sive upgrading schemes or leave the neighbour-
hoods as they are.
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Figure 1. Contemporary urban renewal in the
Netherlands often focuses on post war built flats
owned by housing associations, built in the 1950s
and 1960s.  

Figure 2. Typical urban renewal project from the
late 1970s, with 100% social sector rented housing
developed in consultation with inhabitants.

Figure 3. Demolition of outdated blocks to create
opportunities for other kinds of dwellings.



DDUUTTCCHH UURRBBAANN RREENNEEWWAALL  PPOOLL IICCIIEESS

HHooww ddoo tthhee ffoouurr sseelleecctteedd ddiimmeennssiioonnss wwoorrkk oouutt iinn
DDuuttcchh uurrbbaann rreenneewwaall ppoolliicciieess??
The distinction in three periods of European urban
renewal since World War II coincides with 60 years
of Dutch renewal experiences. Is this also true for
the four distinguished major shifts in European
urban renewal approaches? How do these shifts
work out in the Netherlands? 

The first dimension was the shift towards area
based approaches. During the first distinguished
period, the post war decades, any area based
approach hardly existed. Urban renewal was initiat-
ed by sectors like transport, traffic, city enlargement
and industrialisation. During the second period,
from the 1970s onwards, urban renewal can be
characterized as area based, with small scale
processes to regenerate neighbourhoods, in con-
sultation with inhabitants. During the 1990s the
vitality of the whole city came into the foreground.
However, in the beginning of the current millennium
the need for a spatial focus was stressed to
approach more efficiently concentrated urban
problems. In 2003 56 deprived areas in 30 cities
were pointed out for urban renewal approaches.
These 56 were chosen by the cities themselves, on
two arguments: backward areas where progress
was expected. Later, in 2007, a new selection of
deprived areas was made, based on objective cri-
teria to select the countries' most deprived areas,
similar to the way in England 88 problem areas
were selected. As a result, 40 deprived areas were
selected in 18 cities throughout the country, about
half of these the same as those 56, and the other
half new areas. Contemporary Dutch urban renew-
al policy ('wijkenbeleid') focuses on these 40 areas,
where almost 5% of all Dutch residents live. 

The second dimension is the integrative
urban renewal policy. On a national scale, several
departments have combined strategies in two relat-
ed policy programmes: the Big City Policy
(Grotestedenbeleid, GSB) and Urban Renewal
Fund (Investeringsbudget Stedelijke Vernieuwing,
ISV). The goals of contemporary Dutch urban
renewal policy are differentiation, social mix and
housing mix. Integrated policy is a key term, mean-
ing that physical, social and economic issues are
considered, as well as issues of integration and
safety (see Priemus, 2004).

The third dimension is the necessity of sus-

tainable urban renewal in an ecological way. Until
now, a range of smaller initiative is taken, mostly by
local governments (like: Rotterdam and The Hague
aiming to be a climate neutral city) or housing asso-
ciations. Initiatives from residents are limited, except
of some advance guards, and driven by financial
considerations of decreased expenses for energy
costs.
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Figure 4. In the Bijlmermeer high-rise district have
of the blocks are being demolished and replaced,
the reaming are being refurbished. 

Figure 5. Inhabitants are involved with/in the future
of their dwellings. 



The fourth dimension is the shift from gov-
ernment to governance in urban renewal. This
results in a decreased role for both national and
local governments, and more possibilities and
responsibilities for market actors, housing associa-
tions and residents. Of these, particular housing
associations are worth to mention, as they have a
strong position in the country and in the urban
renewal areas in particular. For now, we will elabo-
rate on these actors.

AAccttoorrss
Contemporary urban renewal policy in the
Netherlands involves many local players, from the
municipality to police officers, from inhabitants to
social workers and from shopkeepers to housing
associations. Urban renewal is no longer just a
government issue or even a municipality issue, but
a governance issue, with actors participating and
collaborating. 

Local governments make agreements with
the national government about their share of the
state budget for urban renewal, which at present is
1.2 billion for five years (2010-2014). The govern-
ment has formulated three objectives for urban
renewal (ISV): (1) more quality and differentiated
housing stock, (2) a better quality of life in the phys-
ical environment and (3) a more healthy and eco-
logical sustainable environment.  Local govern-
ments have to collaborate for both policy making
and implementation of urban renewal. The role of
local government is no longer the decision-maker,
it is now the mediator between local interests.

An important urban renewal policy maker
are the housing associations. These own 2.3 mil-
lion dwellings, a third of all Dutch housing, and
three quarters of all rented housing. There are
about 500 housing associations in the country,
varying from 200 to 80.000 dwellings each. The
larger ones are professional and powerful organi-
sations, often better equipped to deal with housing
issues than their local government counterparts,
especially outside the major cities. Housing associ-
ations position themselves as hybrid organisations,
social entrepreneurs with a social or non-profit aim.
Housing associations have major assets in all 40
appointed urban renewal areas. Although housing
association tenants are generally below the welfare
average (on many points on the scale), they are not
on the whole poor, deprived or stigmatised. 

Since 1995, housing associations have offi-

cially been independent of state subsidies. No gov-
ernment money goes to housing associations, and
since 1995 the government has not paid for any
new social housing. Since gaining financial inde-
pendence their economic position has improved,
due to the general rise in house prices, which
increase the value of their stock (Ouwehand & Van
Daalen, 2002). Overall, the financial position of
the housing association sector is strong, although
recently weakened by the economic crisis and the
decreased possibilities to sell some of their housing
stock and generate financing for expensive invest-
ments for renovation or social amenities in the
neighbourhood.

There is a debate going on about the role of
housing associations. This role goes beyond the
provision of only (better) housing, but also an
improved environment and a better social milieu for
the residents. But how far should a housing associ-
ation go? Should they take the lead in urban
renewal, as they own most of the property in the
area? Should they invest, take financial risks, and
make financially unprofitable investments? What
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Figure 6. Refurbishment of low rise flats. 

Figure 7. Housing mix as a base for social mix,
which implicates creating more diverse housing
types in monotonous areas. 
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should their role in society be? New suggested roles
include caring for the local environment, ecological
investments, providing houses for groups other than
their traditional clients, which might include the
homeless, handicapped, elderly, students or key
workers. Housing associations are probably the
most important player in urban renewal for policy
making and implementation (Boelhouwer, 2007;
Wassenberg, 2008). However, the current debate
on extended roles for housing associations in times
of reduction of financial possibilities makes housing
associations reserved to implement several pro-
posed measures, including energy reduction pro-
grammes, insulation and energy production.

CCOONNCCLLUUSSIIOONN::  TTOOWWAARRDDSS 
AA SSUUSSTTAAIINNAABBLLEE UURRBBAANN RREENNEEWWAALL
AAPPPPRROOAACCHH

A sustainable urban area gradually adjusts to
changing needs, uses and preferences of inhabi-
tants and other users. Urban policies can be limit-
ed in areas where problems are not present, or at
least not dominant, where changes happen without
notice. Urban renewal policy is necessary where
problems dominate, or, sometimes, where changes
of uses ore prominent, like in old brownfield areas.
What are success factors for sustainable urban
renewal? Four points that contribute to success can
be distinguished.

The first factor is the integration of different
policy sectors (such as physical, social, ecological
and economic policies). The historic overview clear-
ly shows that sectoral solutions for multiple prob-
lems generate no final improvements. Then, inte-
gration of different policy sectors is necessary.
The second factor is the involvement and collabo-
ration of many local players, from the municipality
to police officers, from inhabitants to social workers
and from shopkeepers to housing associations.
Urban renewal is an issue of 'governance' and
requires the active participation of all relevant
stakeholders when necessary. This makes urban
renewal a complicated process.

The third point is that different problems are
attached to different scales, resulting in the need to
operate at different levels simultaneously, varying
from the direct neighbourhood, the district or the
city to the region (a recent advice supports this,
VROM-raad, 2009).

The fourth and last factor is a long-term
approach accompanied by short-term measures,
physical as well as non-physical. Complaining res-
idents can regain their confidence through short-
term improvements. Short-term and quick mea-
sures can be taken while long-term strategies are
being prepared. Drastic measures, such as demoli-
tion and new construction, have more local support
when daily inconveniences, like the dirt on the
streets, the drugs dealer on the corner, the burglar-
ies in the park, or the many unemployed, are dealt
with properly and at once. It is important to keep
the positive people involved and to keep them with-
in the area, instead of seeing them moving out. 

Urban renewal has over time, and most
recently around the turn of the century, changed
from a technical discipline to a complex process,
integrating more aspects and involving more
actors. More activities are carried out on different
scales, and more strategies and methods are used.
Some factors can be recognised as making urban
policies improve deprived areas more successfully
into sustainable areas, that are vital and able to
adjust to the ever changing circumstances. The
most important seems to be finding the right bal-
ance: the involvement and collaboration between
all required actors, a combination of various mea-
sures and sectors, working simultaneously at sever-
al scale levels, and combining future-oriented poli-
cies with today's urban reality. For some this may be
a platitude, for others it may just seem impossible.
The trick is to look critically, but with open eyes, at
successful projects elsewhere and to find out which
successful elements can be used in the situation
'back home'. 
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IINNTTRROODDUUCCTTIIOONN   

In the mountains of Austria the reality of climate
change is obvious,as these pictures show how nec-
essary it is to act (Figure 1a and 1b)

Austria has nine federal countries and a
structure with a lot of small communities and
municipalities. Issues concerning social housing are
in the first place the responsibility of individual fed-
eral states. The funding system in social housing
has a long tradition and reaches not only the low-
est income groups, but also the social middle class.
The funding system is different in each federal
country, but most have some kind of instruments for
stimulating higher energy efficiency of buildings.
This kind of subsidised housing has created a high
level of quality and has brought a good satisfaction
of the people about their homes and also a rather

good social mixture. (Oberhuber et al, 2005)
Spatial planning and building regulation are

the responsibility of the federal countries and the
mayor is the building authority of each community.
This structure has the advantage that local authori-
ties can act in very close proximity to the people
and that problems can often be solved in short
time. But it has the disadvantage that small com-
munities (with sometimes only a few hundred
inhabitants) do not have expertise to handle all spe-

Inge Strassl

AAbss t rac t
The responsible politician for environment in Vorarlberg spoke at the Energy Gala in November 2002 in Bregenz and
said: "It is necessary not only to discuss central regulations but to invest more in decentralised actions". The commu-
nities are central players in this field because they can act in various ways: as authority, owner of buildings and as
motivator for the people. 

Two examples of strategies in Austria are introduced:
e5 - program for energy efficient communities (congruent to the European Energy Award)
This program supports communities with high ambitions on energy and sustainability. The program helps to give

structure, tools and a quality insurance system, so that even smaller communities can act in a professional and effi-
cient way. Additionally it is a labelling and awarding system, which is quite important because a lot of work in the com-
munities happens voluntarily and it is important to give approval to these actors.

Energy point system in housing subsidies
In the federal state of Salzburg the energy point system is a subsidy system for energy-saving measures and the use

of renewable energy in housing. 
Quality points are given, depending on the energetic and ecological quality of a building. Every point increases

the subvention that is granted by the government of the federal state Salzburg. Additional points exist, for example, for
the use of biomass, solar energy and controlled living space ventilation. Using this simple system, the quality of spon-
sored housing was increased significantly and the use of renewable energies was successfully introduced into social
housing. Today more than 80% of the residential buildings in Salzburg are heated by biomass and more than 60% of
the buildings are using solar energy for hot water and heating. 

Keywordss : Community Strategies, European Energy Award, Motivation Program, Energy Efficiency, Thermal Solar,
Biomass.

COMMUNITY SSTRATEGIES FFOR EENERGY EEFFICIENCY
Successful EExamples ffrom AAustria

Figure 1a-b. Grossglockner in 1900 and in 2000
pictures (courtesy of the federal government)
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cific questions.
Municipalities can have a key role in active

energy and climate politic, because they have the
unique position to be able to plan, are owner of
buildings, act as an authority, but are close enough
to the people to inform and motivate directly.

So communities are able to work on the base
of participation, to start initiatives, to run and imple-
ment projects and to give feedback to the govern-
ments and legislator. But the tasks of a community
and the issues that arise in daily work are so mani-
fold, that the actors in the communities need a clear
strategy and support. To enable communities to
profit from their position, structured programs and
organised support from experts are important. 
The mayor of a municipality has an important role
and can be a trendsetter for the development
towards a sustainable future. For example: The
mayor Rainer Siegel in Mäder (Vorarlberg) pro-
posed in his first meeting of the municipality coun-
cil to take the decision "that the community must not
cause an economic damage". Of cause all mem-
bers of the council agreed. The next step was, that
he started to analyse that all non-sustainable and
non-ecological decisions will cause an economic
damage in long term sight. So the community
Mäder was the first community building an eco-
school - with a total ecological and energetic build-
ing concept, but also with educational material and
special training for teachers and student. Some
mayors visiting this school asked if this was not
much more expensive than a normal school. Mayor
Siegel said: "Yes. But if only one student does not
take drugs because of this program for awareness
it is much cheaper for the total economy."

Two successful strategies for increasing the
awareness and reducing energy consumption have
been evaluated:
1) e5 - program for energy efficient communities
2) energy point funding system for housing

TTHHEE ee-55 PPRROOGGRRAAMM

"e5" is a program, which supports municipalities
who want to make energy a main theme. e5 helps
to define steps towards the overall energy target. If
a community reaches 25% of their possible imple-
mentation of measurements, it can get the first "e".
With 37,5% it is "ee", 50% means "eee", 62,5% is
the "eeee" and with 75% of targeted performance a

community receives the highest award level of
"eeeee".

The program is stimulating a continuous
process and is functioning as a quality manage-
ment system within the community. It supports the
municipalities to set up and improve local structures
and frameworks for effective energy policies. In
each community, that joins the program a kick-off
workshop is organised, an energy team is installed
and a work program is being developed.The pro-
gram management has created a certification,
benchmark and labelling system, which helps the
communities that follow the stepping-stone-strategy
towards their defined aims. Each community is
labelled depending on their possibilities and work
area: a small community in the mountains has dif-
ferent emphases than a central town.

Within the e5 program the communities are
part of an active network, with meetings, excursions
and expert talks on specific topics (Buhunovsky,
2007).

The heart of the e5 program is a catalogue
of possible actions for communities, which shows
84 measures in 6 different fields of action: 

1. spatial planning 
2. communal buildings, facilities
3. supply, disposal
4. mobility 
5. internal organisation 
6. communication, co-operation

The communities use this catalogue to establish
their own work plan with the aim to do as much as
possible in all these fields. For example: in the field
of spatial planning there are actions possible in sev-
eral fields:

· Select sustainability performance criteria in the
communal development planning

Figure 2. Step-by-step towards the targets in the e5-
program
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· Apply innovative urban planning concepts
· Make energy efficiency and energy supply part
of the building authority task
· Connect building approval and quality con-
trol. 

QQuuaalliittyy aassssuurraannccee aanndd aawwaarrddiinngg
Annual examination of the implementation in all six
action-fields of the "Catalogue of Measures" takes
place through an "internal audit" (balance of all
activities, programme of activities) and at least
every three years through an "external audit".
Depending of the level of realisation in "e" - "eeeee"
awards are given. The points reached in relation to
the maximum possible points for this community
gives the percentage of reaching the goal (Hofer et
al. 2005).

In each participating country an award gala
is being held, to show the activities and the suc-
cessful actors. This event is very important because
it motivates other communities. A lot of work in the
community is done by volunteers, for these people
this event is a platform to exchange experience with
their activities.

The network of communities ensures an
exchange of experience between the energy teams
and between the politicians. Themes of common
interests are being discussed in workshops, after
introduction by external experts or during excur-
sions. Example of these themes are energy efficient
street lightning, energy monitoring and planning of
traffic areas for mixed uses.

The e5 program is based on the
"Energiestadt" in Switzerland (Brandes, 2001). The
program started in 1998 in the federal countries
Vorarlberg, Tirol and Salzburg and spread to other
countries. At the end of 2009 a total of 78 com-
munities in six of the nine federal countries of

Austria were participating in the e5-program and at
that time they had reached 186 "e" together. At the
end of 2009 about 700 energy team members
were  active in working on the implementation of
energy relevant measurements. These communities
show many good examples which motivate other
communities to work in the same direction (Strasser
et al. 2001; Stenitzer and Strasser 2005; Strassl,
2008). 

The communities with the highest level
"eeeee" are: Langenegg (with 86 % percentage
degree of performance), Zwischenwasser (86
%),Mäder (85 %), Virgen (80 %), Wolfurt (79 %)
and St. Johann im Pongau (78 %). 

In 2002 it became a European program
"European Energy Award". See: www.european-
energy-award.org and www.europeaneneer-
gyaward. Because e5 was already well known in
Austria the name "e5" was kept, but the program is
based on the same system and tools. The award of
"eee" is the "EEA" the "European Energy Award"
(Graggaber and Sperka, 2001; Geissler et al.
2008) and "eeeee" is the "European Energy Award
in Gold". Now the communities in Germany, Italy,

Figure 3. Representation of audit results

Figure 5. Participants in a network event

Figure 4. Energie Gala in Salzburg: 50% of poten-
tial points have been reached
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France, Czech Republic, Lithuania, Lichtenstein,
Ireland, Switzerland and Austria are joining the
European Energy Award.

EENNEERRGGYY PPOOIINNTT FFUUNNDDIINNGG SSYYSSTTEEMM
FFOORR HHOOUUSSIINNGG

Since 1993 the government of the Federal State of
Salzburg applies an incentive scheme for energy-
saving measures and the use of renewable energy
in housing. Energy bonuses are part of the housing
subsidy system for the construction of social apart-
ments and provide sponsorship for the buyer of a
newly constructed apartment that was built by a
property developer. By this means, the reward sys-
tem reaches a very high percentage of newly con-
structed houses and flats. 

The number of points gained depends on the
energy and ecological quality of a building. Every
point increases the subvention level granted by the
federal state Salzburg. The buildings are divided
into 10 classes, ranging from standard to passive
buildings. The ten classes (see Table1) are present-
ed on a simple and transparent chart, which is also
a positive marketing instrument, giving buyers easy
access to the energy quality of a building ("class
nine must be better than class five"). This point sys-
tem was the forerunner of the "Energy Certificate",
even before it was part of building regulations in
Salzburg. Additional points exist, for example, for
the use of biomass, solar energy and controlled
ventilation in dwellings. Using this simple system,
the quality of sponsored housing increased signifi-
cantly and renewable energies were successfully
introduced into the housing sector. 

HHooww tthhee ssyysstteemm wwoorrkkss
The point system supports an energy-saving con-
struction method, and the performance level is
expressed by specific heating load and the "LEK"-
value ("Line of European Criteria"). This "LEK"-value
designates the thermal insulation of the building
envelope in relation to the geometry of the building
(Österreichisches Normungsinstitut, 1998). 

The specific heating load and the energy
quality of the building envelope determine the class
of the building (class 1 - 10), resulting in 1 -10
points. The following aspects entail additional
points: use of biomass, the use of industrial- or
commercial waste heat, the connection to a district

heat or a central heat plant, the installation of a
solar plant, the use of a heat pump, a heater pos-
sessing a return temperature below 40 degree
centigrade, the installation of a controlled living
space ventilation with heat recovery, and the instal-
lation of innovative technologies (photovoltaic, nat-
ural insulation, recycling material…). Every point
increases the sponsorship credit with 15% per m²
living space (see Table 1). 

In 2002 a second chart was introduced and
additional points for ecological measures were
given. The ecology of the building materials is eval-
uated according to the OI3-factor. In this value the
primary energy input, the CO²-potential and the
acidification of the soil is measured for each build-
ing material (database from the IBO - österreichis-
ches Institut für Baubiologie). Furthermore less seal-
ing and more open surface, water saving appli-
ances, the use of rainwater or energy accounting
are awarded with points. 

HHaannddlliinngg aanndd aaccccoommppaannyyiinngg mmeeaassuurreess
Using a special software tool called "GEQ", which
stands for "Gebäude Energie Qualität" (energy per-
formance of buildings-software), it is possible to

Table 1. Energy point system based on LEK value
and specific measures

Table 2. Energy point system based on LEK value
and specific measures
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lcalculate energy- and ecological points by the input
of the building geometry as well as windows, wall-
and ceiling superstructure. Additional to this the
planner can create the Energy Certificate. The soft-
ware tool contributes greatly to the overall success
of the point system, because of its user friendliness
for every planner. It is easy possible for the planner
or construction firm to perform energy optimiza-
tions. The GEQ requires little bureaucratic effort.
The checking of the "energy points" for the whole
Federal State of Salzburg is carried out by one sin-
gle official of the State government. To ensure the
effectiveness of the selected measures, precise
quality specifications were generated for the partic-
ular points. Performance checks are required from
the executing companies as guarantee, for example
concerning the output of a solar plant.

Since 2006, the input of the Energy
Certificate and the checking of the sponsorship go
through the internet platform ZEUS (www.geq.at),
without any paperwork: the Energy Certificate
including point calculation are being posted on the
Internet. Planners, house builders and authorities
can have access at any time and query the state of
progress. After the checking and possibly optimisa-
tion, the documents are cleared for sponsorship via
a digital signature. Also, ZEUS has a statistical eval-
uation function for the accounted building projects
(https://www.energieausweise.net/homepage).

In the past years the system was also adapt-
ed for the general sanitations and the municipal
buildings. 

To ensure the effectiveness of the used mea-
sures, precise quality presets were generated for the
particular points and declarations are required by
the executing companies as guaranty. In the ener-
gy-monitoring database of the federal country of
Salzburg 186 thermal solar plants in Salzburg are
online, so that everybody can look at the produc-
tion and the performance of the plants. A green line
shows the calculated (prognosis) production and it
is possible to see if the solar plant is working effi-
ciently. This transparent system helps to increase the
solar gains, because problems or defects are
detectable and errors can be corrected very quick-
ly. 

RREESSUULLTTSS

About 70% of the whole construction sector in

Salzburg is covered by the energy point model.
Almost 95% OF large-volume residential building
and 80% of the single-family houses are realised
according to the point system. The incentive system
in Salzburg has led to a real success story and
improvement of building standards towards better
sustainable performance. The energy points have
led to a new way of thinking and awareness in the
building business. Technologies for the use of
renewable energies became standard solutions in
sponsored residential developments (Mair, 2002;
Mild, 2009; Oberhuber et al. 2005): 

· The specific heating load (W/m²) for residen-
tial buildings reduced from 63 W/m² in the year
1992 to 25 W/m², which signifies a reduction
of 60%. 
· The average LEK-Value of buildings was 59%
in 1993 and reduced to 20% (minus 65%). 
· The averagel U-Value could be reduced from
0,43 to 0,23 W/m². 
· The use of the solar energy for hot water gen-
eration and heating backup in the sponsored
residential building increased from 9% to 64%.
(667%). 

Figure 6. Development of the average U-value

Figure 7. Development of the specific heat load
HWB and the LEK-value.



· The usable living space, which is heated via
biomass, even increased from 10% to 83%. 

SSoommee eexxaammpplleess ooff pprroojjeeccttss wwiitthh hhiigghh eenneerrggyy ppeerrffoorr-
mmaannccee lleevveell

The whole roof of this house is covered with about
400m² thermal solar collectors. Solar energy cov-
ers here about 1/3 of necessary energy for heating
and domestic hot water for 60 dwellings. The
builder is GSWB. The architect is Georg Reinberg.

In this buffer tank the heat of the solar system is
stored and heated via a pellet heater for 128 social
dwellings. The builder is "Die Salzburg", the archi-
tect is Wolfgang Schwarzenbacher

3 wooden passive houses in Salzburg with 60
social dwellings. The additional necessary heat
comes from thermal solar and wood pellets. The
builder is Heimat Österreich, the architect is Simon
Speigner. 

DDIISSCCUUSSSSIIOONN

In several countries discussion is going on about
the need to merge smaller communities into bigger
communities. Of course small communities cost
money because they aal need their own adminis-
tration and community buildings, but the experi-
ence of countries that have done a community
reform shows that in the new bigger communities
more social facts have to be administrated (that
have been solved in the smaller structures without
bureaucracy) and the rural areas have become
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Figure 8. Development of solar collector systems (in
% of total m² living area)

Figure 10. Gneis Moos in Salzburg Figure 12. Samer Mösl

Figure 11. Stieglgründe in Salzburg

Figure 9. Development of apartments using bio-
mass-heating systems in % (of total m²)
(status until January 2010-disregard last column)



more deprived and neglected. Especially for moti-
vation purposes in issues of sustainability, the small-
er structures have a better position because they are
in closer contact with the public. The energy and
work done by volunteers in the communities repre-
sents important social capital that can help to reach
ambitious aims. 

The "e5" program or European Energy
Award is a program that is flexible enough so that
each community can follow their specific necessities
and it supports a longer period of a sustainable
working program. Especially in the work in com-
munities it is important to give clear long term goals
to plan for longer than one period of political sta-
bility, but to be flexible enough in details to enable
a mayor to promote major projects. 

The work in the community depends a lot on
active stakeholders and their interests. An advan-
tage of the e5 is its contribution to motivating the
community to work first on their main topics (traffic,
tourism, school,….) and to integrate this into a
process towards improvements on the path of sus-
tainability. The benchmark and competition aspect
motivates the communities to go a step further each
year to reach the next level. Important is the support
by the regional government up to the big yearly
event "Energie Gala".  

The "energy point model" is an example of an
incentive system that has turned out to be a very
suitable strategy for the implementation of energy-
and environmental objectives and helped to market
sustainable technologies into the housing sector.
The success of the Salzburg point model is due to
concurring factors:

There was already a financial instrument for
social residential building that could be ade-
quately adapted.

Concerning the pragmatic development, one
has first of all concentrated on few easy ascer-
tainable factors for the evaluation and calcula-
tion and has expanded the system in the course
of time. 

A clear and simple system was chosen, which
facilitates the handling process and avoids
complex bureaucracy. This also supports a
broad acceptation. 

The point model is a simple quality labeling
tool for apartments, and a marketing instru-
ment for the private consumer and building-
owner as well ("12 points are better than 7"). 

Good market knowledge and the coopera-

tion with private commercial stakeholders make
the broad introduction of new technology (solar
plants, ventilation) at all possible for the social
residential building sector. 

Accompanying measures, such as the soft-
ware-development and the initial educational
support were important to make the system suc-
cessful at a broader level.   

Strategies like the e5 and point system help to
increase the quality and the energy efficiency with
relative low costs for the public and are steps on the
way to a sustainable housing sector.  

CCOONNCCLLUUSSIIOONN

A long term increase of energy efficiency and real
implementation of renewable energies in the mar-
ket are not possible only with a number of demon-
stration projects but need a step by step implemen-
tation in existing socio-economic structures. The
municipalities are very important players in this field
because they are able to act on a strategic impor-
tant level as authority, owner of buildings and direct
information point to the wide public. They are a
hotspot between the common people, the economy
and the government as legislator. In this position a
good structured program can help to start a con-
tinuousprocess, to set up work plans and to moti-
vate within a network of equal communities.

The e5 program in Austria (European Energy
Award in other European countries) is a successful
example, which has supported a good develop-
ment in about 80 communities in Austria since to
last 12 years.

The energy point system is a motivation pro-
gram to increase the energy efficiency of buildings
and implement renewable energies in the social
housing sector. The system causes a step by step
increase of building quality and helped thermal
solar plants and biomass heating to become stan-
dard solutions in Austria. 
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IINNTTRROODDUUCCTTIIOONN   

At the beginning of the 21st century, housing com-
panies are confronted with a kind of paradigm shift.
After five decades dominated by house building,
refurbishment of the existing stock will become
more and more important. Throughout Europe,
nearly 170 million people live in multi-floor build-
ings on some 80,000 housing estates built in the
post-war decades of rapid urban expansion
(Eriksson & Dekker, 2000). Given the widely
accepted claim for sustainable development, there
is huge potential for ecological improvement within
the housing sector. At present, about 40% of ener-
gy consumption and emission of greenhouse gases
originates from the heating and lighting of buildings
(Österreichische Bundesregierung, 1995). There is
not only huge potential to cut back energy con-
sumption, but water consumption, household waste
management and recycling materials also. Recent
research on life cycles of buildings shows that refur-
bishment in many cases is the more sustainable
option compared to replacement by new construc-
tion (Klunder, 2005).

However, sustainable refurbishment projects
should not only consider ecological and energy
related aspects, but also take occupants and other

stakeholders into account and try to negotiate
mutual interests (ISOE, 2001). This is possible only
if stakeholders participate in the planning and
process of refurbishment.

This article is based on a finished project
(Suschek-Berger & Ornetzeder, 2006), which was
carried out within the national research pro-
gramme, 'Building of Tomorrow,' initiated and
sponsored by the Austrian Federal Ministry of
Transport, Innovation and Technology. The aim of
the project was to investigate practical experiences
of housing companies with occupant participation
on the one hand and to learn more about needs of
occupants with refurbishment processes in multi-
floor buildings on the other hand. Selected results
have been published in an advisory brochure
(Suschek-Berger & Ornetzeder, 2007).

Empirically, the article is based on three
explored refurbishment projects, fifteen interviews
with architects, representatives from housing com-
panies and public administrations, three focus
groups with occupants in buildings with recently fin-
ished refurbishment activities and a concluding
workshop with refurbishment practitioners.
Theoretically, it builds on the relevant literature on
user participation.

Jürgen Suschek-Berger & 
Michael Ornetzeder

AAbss t rac t
This article deals with the increasing demand for participation in sustainable refurbishment projects. Based on a recent-
ly finished study and some conceptual considerations we present a flexible model for involving occupants and other
stakeholders in large-volume residential refurbishment projects. The study draws on fifteen interviews with refurbish-
ment experts and three focus group discussions with occupants of recently finished projects. The article shows that in
practice it is important to offer approriate opportunities for participation at each phase of the process. Although refur-
bishment projects in general run through a series of typical phases there is no such thing as a standardized 'ideal' par-
ticipation process. Rather participation designs for large projects have to be 'tailor-made', taking into account occu-
pants' expectations and abilities, legal requirements, the complexity of projected measures, and finally the often well
established 'style of communication' already used by the housing company.

Keywordss : Participation, Sustainable Refurbishment, Multi-Floor Buildings, Occupants.

COOPERATIVE RREFURBISHMENT
Inclusion oof OOccupants aand oother SStakeholders iin SSustainable
Refurbishment PProcesses iin MMulti-FFloor RResidential BBuildings
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SSUUSSTTAAIINNAABBLLEE RREEFFUURRBBIISSHHMMEENNTT AANNDD
PPAARRTT IICCIIPPAATTIIOONN

Normative concepts for sustainable refurbishments
usually claim to consider a wide range of social,
cultural, environmental and economic criteria
(ISOE, 2001; for an overview see Mickaityte et al.,
2008). According to those concepts, refurbishment
projects should be seen as opportunity not only to
make necessary repairs, increase comfort or
improve the energy standard of the building, but
also to consider issues like health, education and
public awareness, social safety, land use, noise
problems, cost-efficiency, cultural heritage or the
wider surroundings of the building. As social
aspects play an important role in sustainability con-
cepts in general, participation of occupants and
other stakeholders could be seen as an integrated
part of sustainable refurbishments projects. 

'Participation' is a broad-spectrum term cov-
ering a diversity of engagements from information
to full mutual equality (Mitcham, 1999). In the field
of refurbishment of large volume residential build-
ings, participation means that occupants have the
opportunity to be involved in the whole process -
irregardless of the extent to which this involvement
is put into practice, and whether or not occupants
make use of this opportunity. In any case, we could
assume that there is one central social actor (e.g.
housing association) who is responsible for the
refurbishment project. This central actor has also to
decide in which phase of the process occupants
have to be involved, and to which extent (we will
discuss this point in more detail in section 4).

From a more general perspective, Bischoff
and colleagues (1995) have emphasised three
main arguments for participation in planning
processes: legitimation, efficiency and identifica-
tion. Through a broad process of opinion forming,
it is argued, the interests of citizens are taken into
consideration and important decisions are democ-
ratically authorised (legitimation). The integration of
laypeople could also lead to well-informed plan-
ning. People are experts of their everyday lives and
such knowledge is of high value. It helps to avoid
changes afterwards, objections or new planning
(efficiency). If citizens are informed and integrated
early on, it is more likely that the people concerned
will accept and identify with the results (identifica-
tion).

While democratic arguments stress the rights

of those who are effected to have a say the local
knowledge of users is at the centre of interest when
efficiency is to be achieved. In order to gain as
much information as needed, a broad spectrum of
viewpoints should be represented in participation
processes (Sclove, 1995). Lay knowledge and
experience of occupants are indeed of very high
value to the management of housing companies.
Residents are familiar with problems in their settle-
ment and their own flat so they know the most
important areas for the refurbishment process. By
using this local knowledge, housing companies are
able to spare expensive investigations and planning
to a certain degree.

As sustainable refurbishment projects typical-
ly are large and broad - covering as much as pos-
sible aspects and interdependencies - participation
of occupants have to be seen as an integrated part
of them. However, involvement of occupants does
not lead automatically to the above-described out-
comes. To which extent participation will show pos-
itive results depends strongly on how the communi-
cation process is organised during the whole refur-
bishment process. Before we will discuss this ques-
tion in more detail, relevant social players in refur-
bishment projects and the most important phases of
a refurbishment process will be presented in the
next section.

TTHHEE CCUURRRREENNTT PPAARRTT IICCIIPPAATT IIOONN
PPRRAACCTTIICCEE IINN RREEFFUURRBBIISSHHMMEENNTT
PPRROOJJEECCTTSS IINN AAUUSSTTRRIIAA

In Austria, a large share of multi-floor buildings is
owned by not-for-profit housing associations. These
associations call on many years of experience
regarding refurbishment projects. In the last 15
years, the requirements for refurbishment projects
have increased significantly. While in the past it was
standard to re-establish more or less the original
condition of the building, current projects go far
beyond this practice. Currently significant improve-
ments, particularly with regard to energy saving
measures (thermal insulation, new windows, effi-
cient heating systems, solar heaters, etc.), are now
state-of-the-art. However, projects aiming at com-
prehensive sustainable refurbishments are still rare.

As we saw in our interviews on ambitious
projects, a large number of stakeholders are
involved in refurbishment projects in the field of
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holders are outlined in the following.

TThhee rreessiiddeennttiiaall hhoouussiinngg aassssoocciiaattiioonn
As the owner of the building, the housing associa-
tion is the central social player. The association is
responsible for the whole refurbishment project,
which includes the communication to all partners as
well as the organisation of the participation
process. Internally, the most closely involved depart-
ments are the 'building management' and the 'tech-
nical department'. In most cases, the building man-
agement is the main organiser of the refurbishment
process. The technical department is responsible
for planning, invitation of tenders and execution of
construction work (sometimes specific steps in the
procedure of technical processing are contracted
out to external partners, e.g. architects).

OOccccuuppaannttss
Owners of flats or tenants are effected by refurbish-
ments in any case. To initiate and perform a process
of participation, occupants must be willing to take
part. At least a certain number of residents are usu-
ally interested in selected questions. The offers of
the building management to participate have to be
mutually agreed upon according to the residents'
needs and information. It is often difficult to create
space and time for all who are potentially interest-
ed in order for each to have a chance to partici-
pate. On the contrary, occupants should also have
the 'right' to exclude oneself from participating in
the process.

CCoonnssttrruuccttiioonn ccoommppaanniieess
The building construction companies play an
important role in the process because the begin-
ning of a construction phase is certainly not the end
of participation. They have to handle complaints,
noise and dirt and safety issues. The companies
have to ensure the quality of living during the long
lasting construction phase. Professional contact
with residents during the construction works,
responding flexibly to evolving wishes and needs
and conducting professional construction work in
cooperation with occupants is an important part of
the refurbishment process and must be considered
as part of the participation process. 

NNeeiigghhbboouurrhhoooodd
The community's surrounding is also important in

the case of a refurbishment process. It is helpful to
minimize inconveniences to the neighbourhood
and inform neighbours about the planned process.
This can be very important in terms of the neigh-
bourhood's satisfaction with the refurbishment
process.

FFuunnddiinngg aaggeenncciieess oorr aarrbbiittrraattiioonn-bbooaarrddss
These institutions are also directly involved in the
process because, for example, they are charged
with forms of inspection in calls for tenders. They
are also indirectly involved because they can influ-
ence the arrangement of the refurbishment process-
es by general guidelines. In some regions of
Austria, if someone applies for a specific form of
ecological support, the degree to which residents
should be included is estimated.

Typically, refurbishment projects run through
a series of sequential phases. Some of the above
mention stakeholders are involved during the whole
process, some others only partly or at a particular
stage. In the following we will give a short overview
of these typical phases.

In the beginning, the housing association
comes to a decision as to which object in the
owned stock should be retrofitted. When the deci-
sion has been made, the next step is a stock-check
for clarifying technical details, followed by a rough
planning of the refurbishment process. In this
phase, a meeting with occupants is usually held,
where the concept and costs of refurbishment are
presented. If the residents agree to the concept,
detailed planning is made as well as a call for ten-
ders in finding building enterprises who can do the
construction work. The best bidder is selected from
the tenders. If the residents do not agree with the
refurbishment costs the project has to be handled at
the circuit court, which decides on a reasonable
price for the residents. When this has been com-
pleted, the construction phase can begin. When the
planned and concerted refurbishment work is fin-
ished, the project ends with a revisal of costs.

Concerning the question of ecological and
energy refurbishment, we learned that the residen-
tial housing companies try to use approved strate-
gies for information for and communication with
occupants. On the one hand, they want to avoid
the residents' discussions or objections, which could
compromise the whole process of refurbishment,
and on the other hand they often deny the residents'
specialised knowledge, which may be very useful
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and helpful for the planning.
Based in these findings and a literature

review we have developed a model that offers pos-
sibilities for participation in all phases of the refur-
bishment.

FFLLEEXX IIBBLLEE MMOODDEELL  OOFF PPAARRTT IICCIIPPAATT IIOONN

Participation can take place on different levels and
with varying degrees of involvement. Based on
Beckmann and Keck (1999) and Wilcox (1994), we
can distinguish four levels: information, communi-
cation, co-design and co-decision. Depending on
the intensity of the occupants' involvement, it can
start on any of these levels. These four levels can-
not be distinguished selectively and do overlap, but
with regard to the discussion on advantages and
disadvantages of particular participation methods
this classification is of central importance.

The flexible model of participation does not
represent an 'ideal' participation process. It is rather
a question of taking and using it as a 'tool-kit'.
Elements and methods towards a suitable process
for all phases of refurbishment and all levels of par-
ticipation can be taken out, combined and used in
order to inform or involve occupants. Based on the
flexible model it should be possible to compose a
'tailor-made' process for each project. It is important
that the selected elements and methods are in
accordance with the occupants, the aims of the
refurbishment and the 'style of communication'
already used by the company.

In the following we discuss a few examples
from the flexible model of participation. The model
includes suggestions to design the participation
process adapted to the different phases of a refur-
bishment project. Typical phases not only could rep-
resent widely spaced intervals but also request for
quite different forms of participation.

IInniittiiaall ddeecciissiioonn
In owner-occupied projects it is mandatory to
include all occupants in the initial decision-making
process (level of co-design). Whereas in projects
with rented accommodations participation in this
phase may focus to the levels of information and
communication. Written information, surveys and
excursions to previously retrofitted buildings or
developments can be offered in this phase.
Occupants should have the opportunity to see

examples of successfully refurbished projects and to
discuss whether they would like to have their own
building retrofitted in a similar way. Small work
groups and round tables can be installed to discuss
the first steps of the refurbishment process and the
potential costs.

SSttoocckk cchheecckk 
In this phase, occupants can be included in the
form of building or development inspections.
Because occupants know their own residential envi-
ronment best, they can be invited to evaluate and
assess it, as well as to make suggestions for
improvement. We did such an inspection in coop-
eration with a housing association in our project,
which brought a number of valuable suggestions
for the forthcoming refurbishment process. As there
is nothing to decide most methods appropriate for
involving occupants in this phase aim at communi-
cation or co-design.

RRoouugghh ppllaannnniinngg
In this phase, participation should be offered on all
levels using a mix of different methods. Here, the
whole range of possible aspects of sustainability -
from necessary repairs and ecological improve-
ments to issues like health, social safety or the wider
neighbourhood of the building - could and certain-
ly should be addressed for the first time. It is impor-
tant to provide sufficient information material and
to run a two-way communication process during
the whole planning. And at some certain points
there is also a need for methods to make some
important decisions including all or a majority of
occupants. Appropriate methods include meetings
for all residents and written questionnaires.
Important information should be given in advance
using oral presentations. Experts are needed to
inform occupants about possible ecological options
(e.g. selection of ecological construction materials,
new heating systems, etc.) in a balanced and com-
prehensive way. Working groups focusing on spe-
cific issues can be organised for a smaller number
of interested occupants. In this phase it may also be
adequate to invite a broader range of participants,
including not only technical experts and occupants
but also representatives of the neighbourhood.

DDeettaaiilleedd ppllaannnniinngg aanndd ccaallll ffoorr tteennddeerrss 
Detailed plans are worked out on the draft agreed
in the previous phase. Although detailed planning
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ogy experts, methods for communication and forms
of co-designs would be possible. A proven but still
rarely used method is the occupants' advisory
board. This board - made up of a smaller number
of named or elected occupants - supports the hous-
ing association with the views and meanings of and
serves as information agent for occupants.
Moreover, members of the board could be consult-
ed when the call for tenders is evaluated and con-
struction companies have to be selected.

DDeecciissiioonn 
The decision to commission construction compa-
nies is a crucial step in the whole process. In Austria
it is mandatory to legitimate this decision with a vot-
ing procedure (simple majority of occupants). It is
common practice that housing associations inform
occupants about the results of the call for tenders
including total construction costs in a meeting. The
voting is done directly thereafter using written ques-
tionnaires. In Austria occupants have the right to
submit a written objection if the estimated total cost
for the refurbishment works exceed a certain limit
(which could cause serious delays). Therefore a
comprehensive communication and information
policy is of crucial importance in this phase.

CCoonnssttrruuccttiioonn pphhaassee
With the beginning of the construction works the
context for organising a participation process
changes again. A new partner, the construction
company has to be integrated. Moreover it could
be necessary to intensify the communication with
the neighbourhood. Similar to the detailed plan-
ning phase an occupants' building committee could
be installed, which accompanies and controls the
construction work. A permanent on-site presence of
the housing company is another option. It can be
guaranteed by establishing a site-office, with regu-
lar consultation hours.

RReefflleeccttiioonn
After the construction works are finished occupants
should have the opportunity to check accounts.
Also, there should be room for reflection (What was
done well in the process? What could have been
done better?). As a method to get qualitative feed-
back a number of focus groups with selected occu-
pants can be applied. This was done with one of
our housing association partners to get a deeper

feedback regarding the finished refurbishment
process, and to get input and proposals for
improvements for further activities of the housing
association.

As we saw in our project, Austrian residential
building associations are interested in tools and
possibilities of participation as presented in the flex-
ible model. In rare cases some of the presented
methods are used already, such as excursions,
working in close connection with elected occu-
pants, small working groups and evaluation of the
existing stock together with occupants, the installa-
tion of an occupants' advisory board, consultation
hours and an office on-site during the construction
phase or reflection on the refurbishment process
with the involved occupants. However, in a typical
refurbishment project only a few methods are used
in a standardised way.

CCOONNCCLLUUSSIIOONN

In this article, we have argued that sustainable
refurbishment of buildings and participation of
occupants is becoming more and more important.
An early and systematic involvement of occupants
could help in avoiding problems concerning the
lack of support for extensive refurbishments current-
ly encountered by housing companies.

Main participants in the refurbishment
process are the residential building association,
occupants, the social environment, construction
companies and support institutions. They play an
important role in a refurbishment process which
includes a number of distinct phases. It is not nec-
essary to involve occupants in all phases of a refur-
bishment process to the same extent, but it is impor-
tant to offer appropriate methods of participation in
all of these phases. We have shown that it is impor-
tant to consider methods on four levels of partici-
pation (information, communication, co-design
and co-decision). Levels and methods should be
selected in accordance with the occupants, the
requirements of the building, the components of the
refurbishment and the 'style of communication' used
by the housing company.

In the second part of the article, we have pre-
sented a flexible model of participation covering all
phases of a refurbishment process and all levels of
participation. The basic assumption was that hous-
ing companies have a kind of well-established 'tra-



dition' of how to communicate with occupants. If
more participation is needed in the future - e.g.
because refurbishments will be larger and more
comprehensive due to their sustainable character -
it is important to build on these well-established
communication practices.
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IINNTTRROODDUUCCTTIIOONN   

HHiigghhllyy eenneerrggyy-eeffffiicciieenntt rreennoovvaattiioonn
Promoting energy efficiency in the existing building
stock is essential to achieve the goals of the United
Nations Framework Convention on Climate
Change and its Protocols, for example Kyoto.
Reducing energy use in buildings is considered to
be one of the most important and affordable
means to mitigate climate change (IPCC 2007).
Buildings represent the largest end-energy use,
since they account for approximately 40% of the
world's total energy use (Laustsen, 2008). Despite
signs of improvement, Europe's buildings are still a
large energy consumer comprising 40% of final
energy use and 36% of EU CO2 emissions (Ace et
al., 2009; Itard et al., 2008). There are consider-
able differences between different European coun-
tries, but on average the residential stock, consist-
ing of households, is responsible for 30% of the
total final energy consumption, where consumption
is proportional to the useful floor area. On aver-

age, domestic hot water and space heating are
responsible for over 60% of the final energy con-
sumption in both residential and non-residential
stocks (Itard and Meijer, 2008). Given the consid-
erations mentioned above, it is obvious that signifi-
cantly reducing residential primary energy con-
sumption and space heating in particular, can con-
tribute towards mitigating climate change and to
energy efficiency objectives.

European practice shows that it is technically
feasible to renovate houses to a limited energy
demand for heating of less than 15 to 30 kilowatt
hour per square meter net floor area and per year
(kWh/m2a), and a total primary energy demand of
less than 120 kWh/m2a (E-retrofit-kit, 2008; IEA
SHC Task 37, 2010). These projects make use of
integrated renovation concepts, such as the passive
house concept, and use innovative technologies,
such as triple glazing, thermally insulated window
frames and doors, thermal bridges, and air tight-
ness solutions, and mechanical ventilation with heat
recovery (see also: Guschlbauer-Hronek and

Erwin Mlecnik

AAbss t rac t
More significant reductions in residential primary energy consumption and in space heating in particular, can con-
tribute to achieving climate change and energy efficiency objectives. Project information from demonstration projects
is now becoming available for highly energy-efficient renovation concepts.

The goal of this research is to understand how owner-occupants can be persuaded to apply far-reaching energy-
saving renovations of single-family houses. To this end, the research examines drivers and barriers of owners to adopt
highly energy-efficient renovation concepts. Theory on decision processes in innovation diffusion is used, in order to
examine the adoption of integrated concepts to achieve high energy performance. Belgian case studies (different build-
ing typologies) were examined. Adoption drivers and barriers perceived by owner-occupants are analysed. This leads
to improved understanding of characteristics that can persuade future adopters. Possible measures are discussed to
overcome barriers in the introduction phase of innovation diffusion, and are illustrated more in detail with a case study.
The research shows that especially expectations of improved comfort provide an opportunity for the market entry of
integrated concepts. Owners, architects and contractors could benefit from increased attractiveness, competitiveness,
affordability and availability of highly energy-efficient renovations. Holistic approaches (stronger coordination and clus-
tered renovation concepts), higher skill competence (education) and improved communication (actor networks, sig-
nificant economic incentives) are recommended. 

Keywordss : Renovation, Energy Efficiency, Adoption, Innovation Diffusion, Demonstration Projects.

ADOPTION OOF HHIGHLY EENERGY-EEFFICIENT
RENOVATION CCONCEPTS
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Grabler-Bauer, 2004; SenterNovem, 2007).
Measurements confirm that these technologies,
particularly when clustered together in an integrat-
ed concept (IEA SHC Task 37, 2010; Mlecnik et al.,
2010), can lead to a significant reduction in ener-
gy demand for existing buildings after renovation.
If a reduction of energy use in the building stock is
to be achieved, owner-occupants need to consider
the adoption of energy efficient renovation con-
cepts. One can try to influence decision making
processes of housing owners in such a way that an
energy efficient renovation  concept presents an
attractive solution. Since highly energy-efficient ren-
ovations are still in a demonstration phase in many
countries, there is a lack of empirical data derived
from decision processes in demonstration projects.
Innovation adoption

IInnnnoovvaattiioonn aaddooppttiioonn
Already in the sixties, Rogers (1962) defined lead-
ing research about innovation diffusion. Rogers
(2003) defined 'innovation' as an idea, practice, or
object that is perceived as new by an individual or
other unit of adoption. For renovation of houses,
Buijs and Silvester (1996) also interpreted innova-
tion in this broader sense that includes not only
products, but also techniques, methods, services
and abstract ideas or notions in parallel and close-
ly related to product development. Rogers' diffusion
of innovations theory (Rogers, 1962; 2003) has
been applied to the diffusion of demonstration pro-
jects (Silvester, 1996; van Hal, 2000), or the diffu-
sion of energy saving or environmental technolo-
gies (amongst other: Dieperink et al., 2004;
Egmond et al., 2006; Alkemade and Hekkert,
2009).

The innovation-decision process was defined
by Rogers (2003) as the process through which an
individual (or other decision making unit) passes
from first knowledge of an innovation, to forming
an attitude towards the innovation, to a decision to
adopt or reject, to implementation of the new idea,
and to confirmation of this decision. According to
Rogers' model, communication channels, and prior
knowledge and conditions, can influence adoption.
In the persuasion phase, the decision making unit
can be influenced by the perceived characteristics
of the innovation. From the communication per-
spective, Rogers (2003) defines five perceived
attributes of an innovation, which can help explain
the better adoption of an innovation. 

Different studies have shown each of these attribut-
es to be relevant for residential energy use (Wilson,
2008).

Decision making in renovation has scarcely
received scientific attention, although similar deci-
sions as in new built constructions might play a role
(Thissen, 2008). With environmental innovations in
mind, Alkemade and Hekkert (2009) defined,
amongst other, the creation of legitimacy as one of
the basic functions of innovation systems develop-
ment. Thissen (2008) has formulated some deci-
sion selection criteria with a relative importance
suggested by industrial participants. Wilson (2008)
investigated why and how homeowners decide to
renovate their home, using different research mod-
els.

RREESSEEAARRCCHH DDEEFF IINNIITT IIOONN

RReesseeaarrcchh ggooaall
The goal of this research is to understand how
owner-occupants can be persuaded to apply high-
ly energy-efficient renovation concepts in renova-
tions of single-family houses. Therefore the paper
detects drivers and barriers in innovation-decision
processes. 

SSeelleeccttiioonn ooff ccaassee ssttuuddiieess
The research focuses on owner-occupant residen-
tial buildings. Belgian demonstration projects were
selected for the study: In Belgium the majority of the
housing stock is in private ownership. In Belgium, in
rural areas, 81,8 % of dwellings are owned by the
inhabitants; in city agglomerations, this percentage
drops to 66,7 % (Hilderson et al., 2010). In order
to obtain representative results for Belgium, refer-
ence buildings were chosen according to building
typologies, which were defined on the basis of a
statistical analysis of the Belgian residential sector
(Mlecnik et al., 2010). The Belgian building stock is
relatively old compared to other European coun-
tries: 15 % of the housing stock dates from before
1919 and 17 % from between 1919 and 1945,
compared to European average values of 11% and
12% respectively (de Meester, 2010). 

RReesseeaarrcchh qquueessttiioonnss
The main research question is:
What can we learn from the adoption process with-
in demonstration projects, in order to facilitate the
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further diffusion of highly energy-efficient renova-
tion? 

Three sub questions are derived from the main
question:
1. How does a motivated owner-occupant adopt a
highly energy-efficient renovation concept (case
study)?
2. What were detected owners' drivers and barriers
from all LEHR projects?
3. What can we learn from the adoption process in
order to eliminate critical barriers for further diffu-
sion?

MMeetthhoodd
The research presented is restricted to an analysis of
the owner-occupants' adoption in the Belgian
demonstration projects studied within the frame-
work of the Belgian Federal Science Policy Project:
'Low Energy Housing Retrofit' (LEHR). Realised
demonstration projects were chosen according to
the relevance of certain building typologies for the
Belgian building stock. In these examples owner-
occupants have chosen for integrated concepts,
and not for single measures like roof insulation,
window replacement, and so on. In many cases the
decision to apply an integrated concept led to the
involvement of an architect; we remark that this is
not usually the case when individual measures are
applied. Core information about the design, con-
struction and performance of these renovations was
systematically collected. The empirical data were
gathered by means of interviews with owners, occu-
pants and architects, both during renovation and
after renovation, using a questionnaire focussing
on perceived attributes of innovations, with both
open and closed questions. In some cases, hard
data were also gathered from measurements (see
the associated references in Table 1 for further
details). The questionnaire addressed amongst
other:

Characteristics of the decision-maker: social
and economical background variables of the
interviewees (4 items).

Felt needs and problems: general satisfac-
tion (12 items), quality of housing (12 items),
construction (11 items), installations (10 items).

Possible barriers to adoption of innovation:
Perception of heating/ temperature (35 items),
air humidity (18 items), ventilation/air quality
(71 items), health issues (11 items).

One can define many other factors influencing
social and individual attitudes and behaviour relat-
ed to the decision process, but this was not the
focus of the study.

To answer the first question, a case study in
an urban setting is discussed in detail. This illus-
trates how all projects were analysed. To answer the
second question, the results from all projects were
assembled, as well as the empirical data from inter-
views. Where applicable, the interviewees were
contacted to provide additional details about per-
suading factors, the use of communication chan-
nels (e.g. mass media or interpersonal), the position

Table 1. 'Examined Belgian projects in the LEHR
project according to Belgian building typology. 
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of the innovator in the social system (e.g. norms,
degree of network interconnectedness, etc.) and the
extent of innovation efforts.To answer the third
question, the paper discusses the detected drivers
and barriers in order to facilitate innovation diffu-
sion.

DDEETTAAII LLEEDD CCAASSEE SSTTUUDDYY

This case study (number 8 in Table 1) is an exam-
ple of an integrated highly energy-efficient renova-
tion concept with a specified energy savings target.
This section illustrates how projects, in this case a
renovation of a 150 year old terraced house in the
village of Eupen, were studied in detail in line with
Rogers' perceived innovation characteristics
(Rogers, 2003).

Initially, the owner wanted to reduce energy
consumption by a factor of 10, since he had seen
what was possible from these kinds of renovations
in other countries. During the process, the owner
specified a goal to reduce heating demand below
15 kWh/ m2.a. We remark that during the course
of this project, grants and fiscal incentives for low
energy housing retrofit were gradually introduced,
particularly to support the passive house concept.
However, these incentives were not available at the
start of this project. Finally, a measured heating
demand of 12 kWh/ m2.a was achieved in the first
year, and the annual cost of energy consumption
was reduced from €2149/ year before renovation,
to €150/ year after renovation. It can be remarked
that the owner also behaves very consciously
regarding energy use. 

The renovation comprised a modified
arrangement of spaces and the demolition of exist-
ing annexes, while a new annex and roof structure
with a wooden frame construction were installed.
Innovative solutions were provided for thermal insu-
lation of the building shell (continuous inside insu-
lation of the façade), building air tightness, elimi-
nation of thermal bridges, outer joinery with triple
glazing, mechanical ventilation with air-air heat
recovery including a ground-air heat exchanger,
and the use of a pellet heater and external sun pro-
tection using solar collectors.

The innovator's desire to build a demonstra-
tion renovation project was inspired by the relative
advantage of this kind of project. Instead of only
replacing the worn-out roof and glazing, the owner

was driven by the desire to increase the habitable
area and to add an up-to-date extension. Another
major factor that played a role was an asthmatic
child. He reasoned that the old convectors and
damp walls would certainly give rise to dust, mois-
ture and lead to health problems. Therefore, the
owner decided in an early stage of the design
process to have mechanical ventilation with filtering
and heat recovery. Renovation was preferred to a
new built construction because of substantially
lower VAT.

The observability of the project further played
an important role. The owner, an architect involved
in the promotion of passive houses, was aware of
the opportunity to increase social prestige by opting
for a passive house standard, since extension, roof
and glazing had to be replaced to obtain the trans-
formation goal anyway, and the orientation of the
building was suitable. In conclusion, the owner was
driven by relative advantage, i.e. financial advan-
tage, comfort improvement, and social prestige
factors, and achieving the passive house standard
only required a few additional minor measures, as
the next logical step for the owner. The economic
and environmental impact was studied on comple-
tion of the project, and the intuitive decision of the
architect could be confirmed by a scientific study on
the economic and environmental impact (Vrijders
and Delem, 2010).

The project proved to be complex and not
particularly compatible with the contractors' prior
experience, but it did present the owner-architect
and the contractors with an opportunity to learn by

Figure 1. Case study: integrated approach towards
passive house standard resulted in 90% energy
reduction for heating. Section of the row house in
Eupen (before and after renovation, left) and detail
of interior insulation, air tightness and cutting
through carrier beam (right). Source: PHP, FHW
architectes (IEA SHC Task 37).
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ikdoing. Being the first demonstration project of a
renovation towards the passive house standard in
Belgium, the owner had to find all the technologi-
cal solutions at regional level. In the design stage,
extra care had to be taken with the evaluation and
solution of thermal bridges. The city did not grant a
permit to insulate the façade on the street side, so
a solution for interior insulation on the front façade
needed careful study and development. The archi-
tect had to find this know-how from demonstration
projects abroad. Making the building airtight was a
technological challenge (see Figure 1), as was
careful dimensioning and control of the ventilation
system. An additional ground-air heat exchanger
was installed for summer comfort.

AANNAALLYYSSIISS

DDeetteecctteedd ddrriivveerrss
Similar drivers and barriers were detected in many
projects. Table 2 provides an overview of the most
important detected drivers derived from the ques-
tionnaires. Clustering innovative technologies was
observed as something obvious by owner-occu-
pants in the demonstration projects. In several
cases interviewees were thinking in integrated
approaches. For example, one interviewee men-
tioned that the look of the building, air quality, and
noise levels can be changed through renovation,
for example by dealing with façades, ventilation
systems and taking acoustic measures. For physical
reasons, thermal insulation solutions were often
combined with air tightness, thermal bridge solu-
tions and the provision of adequate ventilation
(except one case). Façade insulation was combined
with window replacement (expect one case).
Connecting insulation components led to innova-
tive solutions (several cases). In most cases ventila-
tion systems with heat recovery were chosen to pro-
vide for air quality. If we take a closer look at Table
2, we observe a number of important adoption
parameters:

a) Increase of living area.
A prominent adoption parameter is to extend the
living area or to rearrange spaces and functions.
Transition to owner-occupancy usually involves
extension. In many cases, an integrated concept
was considered because of a wish to extend a small
house or a wish to relocate the domestic functions

of the property. For more recent houses and for
houses that had urban restrictions this criterion was
less important.

b) Structural improvement.
A second important adoption parameter is the wish
to improve the structure of the residence and the
basic amenities. The projects with the lowest per-
ceived basic 'quality' had higher ambitions for ener-
gy saving and upgrading. Those owner-occupants
were easier convinced to apply an integrated reno-
vation concept. There was still room-based coal,
fuel or electrical heating in some buildings before
renovation. In most projects, interviewees did not
wish to reuse these systems.

c) Comfort improvement.
A third important parameter was the wish to
improve the comfort of the residence. Important
comfort parameters include thermal comfort (winter
and summer), air quality, elimination of draught
because of air leakages, visual quality, and, in
some cases, elimination of outdoor noise.
Interviewees also relate the comfort of residences to
satisfaction with the living environment. The cases
show that a lack of comfort prior to renovation can
be related to the pre-World War heritage of old
industrial and rural areas. On average, houses built
more recently tend to have slightly higher comfort
levels before renovation. 

d) Energy saving.
During the decision process, the implementation of
energy saving technologies is usually only consid-
ered after the previous considerations. Most inter-
viewees linked comfort improvement directly with
energy saving by mentioning specific innovative
technological solutions. Very motivated owner-
occupants often link energy saving with increased
personal status or an increase in future property
value. The choice for renewable energy systems
was also popular, although not considered essen-
tial to achieve highly energy-efficient buildings.
The sheer will of the actors involved to save energy
appears to be an important driver to reach overall
good energy performance. In contrast, the exis-
tence of grants for energy saving measures did not
appear to be a very important driver for the owner-
occupants, except in the Brussels Capital Region,
where the grants are substantially higher than in
other regions.



e) Environmental concern.
Some owners were driven by general environmen-
tal concern and especially the will to provide or
demonstrate sustainable solutions for their children,
or for clients (in cases where the owners were also
architects). Some interviewees linked environmental
concern directly with the use of ecological and
healthy materials, and accepted energy saving
merely as a partial solution in a more general
future-oriented framework. Many interviewees were
concerned about health issues of concepts and
materials. The lower focus on energy saving some-
times resulted in lower final energy performance,
since owner-occupants preferred to primarily invest
in ecological or healthy materials.

DDeetteecctteedd bbaarrrriieerrss
In all cases technological problems had to be
solved, but the owner or the architect usually found
a suitable technology available on the (internation-
al) market. The cost barrier proved to be less sig-
nificant for the innovators, although significant
grants were a driver in the Brussels region. Most
owners thought they were not well informed at the
outset, and almost all of them engaged in some
form of self-education. In most cases, the integrat-
ed concept approaches required consulting an
architect since the renovation activity had to be
declared to the local community. In a few cases,

existing urban policy led to more complex solutions.
For example when local policy did not allow outside
façade thermal insulation, owners had to choose
for inside thermal insulation.

The difficult adoption by architects and con-
tractors was detected as a very important barrier. In
three cases architects were not involved or trusted
and the owner did the whole coordination of the
renovation. The owners of one other project had
difficulties finding an architect willing to think in an
integrated approach. In one case, the owner pre-
ferred to commission a specialized consulting agent
to determine the best available technologies
instead of an architect. Many owner-occupants
stated that they had to check that the contractors
were doing their job properly. Most interviewees
had to look for suitable contractors themselves.
Some interviewees suggested compiling a list of
contractors specialized in highly energy-efficient
renovations. Adoption problems by contractors
occurred in very ambitious passive house renova-
tions, but also 'more easy' low energy renovation
concepts were sometimes experienced as cumber-
some by contractors. For example, one roof con-
tractor was not familiar with the carpentry for
extending a roof border, and had to learn by trial-
and-error. Some interviewees complained about
diminished comfort for a long time, because many
rooms in the house could not be used for months.
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Table 2.
Detected 
drivers in Belgian
projects in the
LEHR project.



In one case the interviewees mentioned that this
was due to contractors not sticking to the agreed
time schedule. The resulting project was consistent
with the required comfort and financial needs of the
adopters, but the interviewees would not easily rec-
ommend others the same experience.

In general, a high ambition level of the own-
ers, architects and contractors involved resulted in
better performance achieved. Project with no spe-
cific energy savings target defined in advance, also
reached less energy saving. The owners who want-
ed to spread their financing and who opted for
phased retrofit, achieved lowest energy saving.

DDIISSCCUUSSSSIIOONN

The previous adoption research is discussed in the
process of innovation diffusion. Innovation diffusion
can be defined as the processes by which an inno-
vation is communicated through certain channels
over time among the members of a social system
(Rogers, 2003). In these terms, diffusion is mainly
explained in terms of communication (attractive-
ness). Obviously, adoption is also constrained by
situational factors such as lack of resources (project
number 3: this lead to partial retrofit and only lim-
ited energy saving), or access to technologies (e.g.
project number 2: passive house technologies were
wished for, but not yet available on the Belgian
market). A general overview is given of what all
cases teach us about the perceived attributes that
can lead to persuasion to implement highly energy-
efficient renovations.

RReellaattiivvee aaddvvaannttaaggee:: we can expect that the
greater the perceived advantage of the renovation
idea, the more rapid its rate of adoption will be.
What matters is not so much energy saving advan-
tage, but whether an individual (owner-occupant,
architect etc.) considers a highly energy-efficient
renovation to be better than other traditional
options. Increased space, structural improvement
and improved comfort are more important drivers
than pure energy saving. Also, provision of better
health and environmental conditions can be con-
sidered as an advantage. Mainly non-energy and
non-financial factors can drive the renovation:
social prestige satisfaction (see detailed case study),
convenience and comfort expectations. An impor-
tant barrier is that many architects prefer to focus on
new built construction, which is perceived as easier. 

CCoommppaattiibbiilliittyy:: energy saving can be compat-
ible with other main adoption criteria, such as struc-
tural and comfort improvements, general environ-
mental concern, and even investment cost. The
more energy motivated owner-occupants opted for
high energy standards, leading to high involvement
and finally also to better energy quality. People who
had already renovated in the past can be con-
vinced to take additional building-related measures
to improve comfort (e.g. project number 3). In the-
ory, this provides an opportunity for the market
increase of innovative technologies for highly ener-
gy-efficient renovations, and for addressing new
target groups. However, there is a risk that only par-
tial renovations are performed, leading to lower
energy saving.

CCoommpplleexxiittyy:: we can expect that when more
convenient innovations are on offer e.g. with less
intervention in the interior space, they will be adopt-
ed more rapidly. In most cases, the interviewees
perceived renovation projects as difficult to under-
stand and implement, requiring personal educa-
tion. Internal thermal insulation in particular proved
to be complex to implement. But also for low ener-
gy renovation, the architect and contractor some-
times do not have standard solutions for common
problems. Continuous educational effort appears
to be necessary to overcome this barrier, particular-
ly for architects and contractors, and even for
owner-occupants to self-educate. Also, standard
solutions for renovation can be provided through
public information sources (e.g. Zelger and
Waltjen, 2009). Currently, the architects involved
generally tried to make the best choices from a
budget imposed by the client, while their know-how
needed to be upgraded. The contractor often
remained the executor of a task that the design
team had specified in plans and often during infor-
mal discussions.

TTrriiaallaabbiilliittyy:: the actors involved in all the
demonstration projects had to learn by doing.
When traditional actors were involved, this some-
times happened by trial and error. Almost all inter-
viewees stated clustered approaches as a trial. Peer
experience or social feedback for integrated con-
cepts was often found in new built constructions, for
example passive houses, or from architects' recom-
mendations. The implementation of thermal insula-
tion or mechanical ventilation with heat recovery in
highly ornamented façades or interiors proved to
be a challenge, but not unachievable.
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OObbsseerrvvaabbiilliittyy:: interviewees reported that the
proposed ease for individuals to see the demon-
stration project (in the LEHR project files) facilitated
the process to obtain motivated architects and con-
tractors. Indeed, market actors perceiving good rel-
ative advantage from their involvement in demon-
stration projects, documented as high quality pro-
jects, can be expected to be proud of their project
and be willing to demonstrate it to other actors. In
some cases, the actors involved increased visibility
by referring to project leaflets, and easily accessible
internet information. Therefore, a way forward for
diffusion might be media campaigns, the recogni-
tion of quality buildings, and the explicit mentioning
of the associated actors and change agents in list-
ings and documentation.

CCOONNCCLLUUSSIIOONN

In pursuit of the stated goal, a decision model
based on Rogers' innovation diffusion theory has
been tested on a limited number of single-family
owner-occupant case studies.

Demonstration projects in Belgium show that
owner-occupants and architects alike can take a
leading role in realising demonstration projects and
achieving highly energy-efficient renovation. For all
kinds of building typologies high energy-efficiency
was achieved through clustering of energy-efficient
solutions in integrated concepts. Renovation pro-
jects using clustered innovative passive house tech-
nologies led to the highest energy saving. In
Belgium, the passive house concept in particular
provides an opportunity for owner-occupants to
negotiate a well-defined target with executing par-
ties. The LEHR project now provides structured
information according to building typology, so that
potential adopters can try out similar concepts and
learn from these demonstration projects.

The demonstration projects indicate that
owner-occupants are motivated to adopt highly
energy-efficient renovation concepts by the promise
of structural improvement, increased surface area,
and improved comfort. Especially a concern for
comfort improvement can lead to energy-saving
solutions that cluster comfort oriented technologies
in innovative concepts, like the passive house reno-
vation concept. But also, owner-occupants can be
driven by a more general concern for the environ-
ment and for improved health conditions. These

issues should also be addressed in the further
development of energy-saving innovations, since
for some owner-occupants this criterion is more
important than energy saving.

To date, only a few planners, consultants,
building companies and suppliers of building mate-
rials, have adopted highly energy-efficient renova-
tion concepts. In theory, the adoption problems by,
amongst others, architects and contractors can be
overcome by increasing the attractiveness, compet-
itiveness, affordability and availability of highly
energy-efficient renovation concepts for these target
groups. Since eliminating barriers requires consid-
erable effort both for low energy renovation con-
cepts and more advanced concepts like passive
house renovation, it is recommended to focus on
providing competences and resources for the reali-
sation of highest energy saving targets for existing
building typologies.

It is not expected that demonstration projects
alone will guarantee the associated market devel-
opment required. Holistic approaches, higher skill
competence and tighter coordination in the plan-
ning and construction phases are particularly
important for highly energy-efficient renovation
concepts. When it comes to the lack of knowledge
among the actors involved in demonstration pro-
jects, social strategies can be recommended, for
example setting up peer-to-peer knowledge
exchange networks for owner-occupants, architects
and contractors. To go beyond the demonstration
project, dissemination and education are necessary
to improve skills and competences. Consequently,
communication plans, and possibly also quality
assurance systems, have to be put in place to max-
imize the impact of the knowledge gained. The
attractiveness of highly energy-efficient renovations
could also be increased by providing reference net-
works, suitable tools and significant economic
incentives for both customers and executing parties,
in order to improve the relative advantage and
observability of the actors involved.

AACCKKNNOOWWLLEEDDGGEEMMEENNTTSS

This paper uses material from two research pro-
jects. The 'Low Energy Housing Retrofit (LEHR)' pro-
ject was supported by the Belgian Federal Science
Policy and the research was conducted by collabo-
ration between Passiefhuis-Platform, the Belgian
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Building Research Institute and UCL - Architecture &
Climate. The author also used experience gained
from participation in the IEA SHC Task 37
'Advanced Housing Retrofit with Solar and
Conservation' task A. Marketing strategies, and task
C. Demonstration projects.
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SSCCOOPPEE   

The rise in external summer air temperatures due to
combined climate change and urban heat island
effects could potentially pose a future threat to the
comfort and health of urban populations. In the
recent past, extreme heat events, such as the
European heat waves of 2003 and 2006, led to a
significant number of excess deaths and economic
losses. The present study reviews recent research on
the impact of heat exposure on population health
and the climate change adaptation potential of
urban environments by focusing on a major conur-
bation, London. In addition to the study of external
ambient temperatures, there has been an increas-
ing interest in assessing the impact of indoor tem-
peratures on occupant health during a heat event
and the varying degrees of thermal protection
offered by urban building structures.

The analysis of recent evidence of overheat-
ing in a small sample of dwellings during the UK
2003 heat wave (Wright et al., 2005) highlighted
the importance of summer monitoring of larger
domestic building samples in urban environments

by adopting a case study approach. Indoor over-
heating is a complex phenomenon likely to be influ-
enced by a number of parameters. The risk of over-
heating is a function of a) the location of a building
within the urban heat island, b) the microclimatic
characteristics of the specific site and c) the thermal
quality of the individual dwelling (e.g. insulation lev-
els, heat loss parameter, glazing ratio, orientation,
ventilation regimes etc.). A research question to be
further explored is the quantification of the relative
importance of the above factors. The testing of this
combined hypothesis is the subject of an ongoing
extensive study. In this paper, an initial set of indica-
tive results is presented from temperature measure-
ments undertaken during the summer months of
2009 in a number of London dwellings. 

BBAACCKKGGRROOUUNNDD

GGlloobbaall wwaarrmmiinngg ttrreennddss 
There is clear scientific and political consensus that
anthropogenic global warming is the greatest chal-
lenge facing humankind (IPCC, 2007). According

A. Mavrogianni, M. Davies, 
P. Wilkinson & A. Pathan

AAbss t rac t
Climate change presents potential increased threats to the comfort and health of urban populations as a result of
higher summer temperatures. This paper reviews recent research on the climate change adaptation potential of
urban environments and focuses on a major conurbation, London. Recent work relating to the impact of exposure
to heat on population health is also noted. Data obtained from a pilot monitoring study carried out in a subset of
36 dwellings (from a total of 110 dwellings in the overall study) across London during the summer of 2009 is then
discussed. Preliminary results illustrate the need to quantify the net impacts of individual building characteristics and
the location of each dwelling within the London heat island. During a hot period, more than 40% of the monitored
bedrooms failed the recommended overheating criteria during the night time. There was some indication of purpose
built flats being more prone to overheating. The potential use of such data as the basis of a heat-related health risk
epidemiological model for London is discussed. Such a tool would help health policy makers to target the most vul-
nerable building types and areas. 

Keywordss : Climate Change, Urban Heat Island, Domestic, Overheating, Health Risk.
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to current predictions, the frequency and severity of
extreme weather events such as heat waves,
droughts and floods will increase in the future.
Despite the fact that developing countries are
expected to be harder hit by climate change effects
(The World Bank, 2009), industrialized countries
are also projected to experience the detrimental
effects of changing weather patterns. For instance,
European populations currently living in temperate
climates are expected to suffer from an increase in
heat wave occurrence and severity (Meehl &
Tebaldi, 2004); hot summer temperatures like the
ones experienced during August 2003 in London
and Paris, the warmest August ever recorded in the
northern hemisphere, are expected to be common
by the 2050s (GLA, 2006). As a result, a large and
growing body of literature has investigated the
impact of extreme heat events on heat-related mor-
bidity and mortality (WHO, 2003; Baccini et al.,
2008; WHO, 2009). As is demonstrated in a series
of recent studies (Haines et al., 2009), appropriate
action to tackle global warming worldwide will not
only lead to climate change mitigation but also
result in important public health co-benefits. 

UUrrbbaann WWaarrmmiinngg:: TThhee hheeaatt iissllaanndd ccoommppoonneenntt
The impact of heat waves is expected to be exacer-
bated in urban areas. This is important given the
trend of continuing urbanization: in 2008, for the
first time, more than half of the world's population
was living in urban settlements compared to one
third in 1960 (UN, 2007). The 'urban heat island'
phenomenon (UHI) consists of a series of 'inadver-
tent' local and regional climatic modifications
caused in urban environments due to alterations of
the land surface form and physical properties
(Landsberg, 1981; Oke, 1987). In brief, tempera-
tures tend to be systematically higher in built up
environments compared to adjacent rural areas
due, in part, to geometry related reduced radiant
losses. Low albedo artificial surfaces and air pollu-
tion in dense conurbations tend to trap and retain
the heat produced from solar radiation and anthro-
pogenic activity (Ichinose et al., 1999; Sailor & Lu,
2004; Hamilton, 2009). In addition, limited heat
dissipation takes place due to reduced night venti-
lation resulting from lower wind velocities in the
urban canyons. Moreover, urban surfaces are char-
acterized by limited latent heat flux due to the lack
of cooling vegetative or other water impervious sur-
faces (Grimmond & Oke, 1999; Grimmond &

Oke, 2002). Importantly, the UHI is predominantly
a night time phenomenon which is accentuated on
calm cloudless nights following a day with similar
conditions (Basu & Samet 2002a; de Donato et al.,
2008). 

TThhee LLoonnddoonn cclliimmaattee 
The London urban heat island is probably one of
the best documented instances of urban climate
modification (Howard, 1833; Chandler, 1965;
Lee, 1992; Graves et al., 2001; Jones & Lister,
2009). According to Graves and colleagues
(2001), the mean peak temperature differential
between the British Museum and a rural reference
station located 30 km west (Langley Country Park)
was 3 ºC over the summer of 1999. The location
of its thermal centre varies with wind speed and
direction. 

London forms a distinct case of regional cli-
matic modification due to a number of reasons
(LCCP, 2002):

(a) As of 2008, London had a population of
7.7 million which was projected to reach 8.1
million by 2016 based on past growth rates
(Bulkeley & Shroeder, 2008). With a population
density twice as that of other UK cities, the cli-
mate change impacts on the built environment,
transport system, air pollution and natural
resources are exacerbated.
(b) The indoor overheating effects will tend
to be intensified in London due to the particular
characteristics of its building stock. Of the 3.1
million dwellings currently existing in London as
of 2002, 60% were owner-occupied and
around half of them were flats (LCCP, 2002).
This is a much higher percentage compared to
the rest of the UK. The percentage of flats rises
to 75% in inner London. Given that flats, in
general, are more susceptible to overheating
(Vandentorren et al., 2004), a London case
study is of significant importance.
(c) Owing to its diverse social structure and
higher disparity of income, it is highly likely that
London's vulnerable social groups will be affect-
ed disproportionately by climate change
impacts. For example, the underprivileged
could be more acutely affected by overheating
in structurally unfit and overcrowded houses
during a heat wave due to their inability to pay
for an appropriate adjustment of their immedi-
ate environment (WHO, 2003).
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exerts a major influence on the international cli-
mate policy framework. Thus, it has the potential to
function as an exemplary non-nation state actor for
several other cities worldwide in terms of domestic
climate politics (Bulkeley & Shroeder, 2008). For
instance, tackling building summertime overheating
in the future should not rely on mechanical means
e.g. air conditioning, as this would compromise
London's current challenging targets to curb its
CO2 emissions by 60% by 2050 compared to the
1990s as set out in the revised Mayor's Action Plan
(GLA 2010).

HHeeaalltthh iimmppaaccttss ooff hheeaatt wwaavveess 
A range of epidemiological studies using time-
series analysis have been undertaken in order to
investigate the impact of heat stress on morbidity
and mortality (WHO, 2003; Baccini et al., 2008).
Heat-related death is defined as death in which
exposure to a high ambient temperature either
caused or contributed to death (Donoghue et al.,
1997; Armstrong et al., 2010). Excess mortality is
defined as the number of deaths above the average
historic mortality figure recorded in a given period
and region (Basu & Samet 2002b). 

Several studies (WHO, 2003; Kovats et al.,
2006) suggest that the high temperature-related
health risks are higher in urban areas than in sur-
rounding rural areas. In England and Wales, an
excess mortality of 619 extra deaths (a 9% increase)
was attributed to the 1995 heat wave, much of
which was concentrated in London and the South
East, where temperatures were highest. The heat-
related increase in mortality in London was around
16% (Rooney et al., 1998). Similarly, 2,139 excess
deaths were recorded during the 2003 heat wave
(a 17% increase in England and Wales). The excess
mortality in London was 42% (Johnston et al.,
2005; Kovats et al., 2006) (Figure 1). Those at
greatest risk were the elderly. 

VVuullnneerraabbiilliittyy rriisskk ffaaccttoorrss 
Vulnerability to heat stress may be considered in
relation to three factors: exposure to heat, sensitivi-
ty and ability to adapt (WHO, 2009). Several stud-
ies have highlighted the potential determinants of
high-risk population groups, mainly focusing on
sensitivity factors such as age and fitness (people
aged 65 and over as well as children and less fit
people, WHO, 2003), chronic illnesses and other

medical conditions (diabetes, fluid/electrolyte disor-
ders and certain neurological disorders, WHO,
2009) and social isolation (Kovats & Hajat, 2008).
It is also understood that lower income groups are
characterized by a lower adaptive capacity to
changing weather as they might be unable, for
example, to purchase air conditioning units or do
not have access to 'cooler' or outdoor spaces. 

With regard to exposure, there is insufficient
evidence on how housing quality and indoor tem-
peratures, influence the risk of heat-related morbid-
ity and mortality of residents (WHO, 2009). Despite
the fact that so far there has been a wealth of liter-
ature examining the relationship between outdoor
temperatures and mortality, far too little attention
has been paid to the indoor conditions. This is a
research question of great importance, given that
Europeans tend to spend the majority of their time
indoors, either at home or in the office.

AAddaappttaattiioonn aanndd mmiittiiggaattiioonn ppoolliicciieess 
As suggested in the EU White Paper on "Adapting
to Climate Change, Towards a European frame-
work for action" (Commission of the European
Communities, 2009), adaptation and mitigation
measures should be closely interlinked. Current
public health policies and guidelines vary signifi-
cantly in terms of scale and time span. In the short
term, immediate public health responses will min-
imise the adverse health impact of heat waves by
targeting the most vulnerable individuals and
enabling them to better cope with extreme weather
conditions. In the mid- and long-term, however,
more radical adaptation strategies will be required
at the building, neighbourhood and city wide scale.

A particular emphasis is placed on urban

5 1

Figure 1. Ambient temperature and summer 
mortality relationship in London during the 2003
heat wave
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planning and policy making worldwide not only
because climate change impacts are expected to
be harder felt by the urban poor, but also because
cities have the potential to function as centers of
innovation for exemplary showcasing of low carbon
technologies and sustainable urban design (UN
Habitat, 2009). In recent years, green programs
have triggered a series of climate change action
plans in some of the largest world cities. For
instance, the Clinton Climate Initiative (CCI, 2010)
has partnered with 40 'global' cities (C40) including
London, New York, Paris, Beijing, New Delhi and
Sydney, to initiate local urban adaptation and miti-
gation plans and facilitate the exchange of infor-
mation and best practice (C40 Cities, 2010). With
regard to heat island management in particular, 13
'areas for action' were charted by city planners dur-
ing the 2008 C40 Conference on Climate Change
held in Tokyo (C40 Cities Tokyo, 2008a). Best prac-
tice short term heat wave planning for urban areas
were provided through hot weather warning sys-
tems developed by Hong Kong and Toronto (C40
Tokyo Cities, 2008b). A number of long term urban
planning measures to mitigate the urban warming
effects were also showcased. These included design
interventions at roof level, e.g. green and cool
roofs, and at ground level, e.g. low albedo paving
materials, shading and extensive planting of public
spaces, enforced by policies such as the Paris
Climate Protection Plan (Mairie de Paris, 2007) and
the Toronto Green Roof Bylaw and Eco-Roof
Incentive (City of Toronto, 2010). Efficient cooling
systems such as cooling towers and district cooling
systems are applied in Honk Kong (C40 Tokyo
Cities, 2008c) offering an alternative to conven-
tional air conditioning systems. Additionally, a key
measure to alleviate overheating is anthropogenic
heat management through initiatives such as the
Energy Efficiency in Public Buildings in Buenos Aires
(C40 Cities Tokyo, 2008c). Flooding is also a par-
ticular concern for Delta Cities such as
Copenhagen, Rotterdam, London, Madrid, New
York, Los Angeles, Hong Kong, Jakarta, Lagos,
Shanghai and Tokyo. The Rotterdam Climate Proof
climate change action plan offers a number of
flooding defense solutions through the construction
of canals, floating parks and domestic complexes
(Rotterdam Climate Initiative, 2010). The New York
Climate Change Initiative also focuses on the
development of 'toolkits' able to identify vulnerable
neighbourhoods and develop community-specific

climate adaptation strategies (New York City,
2010). Relevant measures and policies to be imple-
mented in London are described in more detail
below.

a) Short-term action
The 'London's Climate Change Adaptation

Strategy' (GLA 2008) lists a series of short-term
emergency actions to deal with overheating in
buildings and reduce the heat stress of Londoners
indoors and outdoors through a heat-health warn-
ing system (HHWS: WHO, 2009). Through the
establishment of a number of collaborative mecha-
nisms (e.g. Greater London Authority, the Met
Office, Health Protection Agency), an alert system
will be set up to disseminate information and
increase public awareness on heat-related health
risks following timely meteorological warnings
(HPA, 2006) with a special focus on the most vul-
nerable population groups. To reduce the individ-
ual and community exposure to heat, the public's
access to 'cool' buildings will be facilitated.

b) Mid- and long-term adaptation
London has adopted a multidisciplinary,

proactive approach in order to limit the exposure of
its dwellers to heat which involves urban planning
and building design decisions. Generally, the main
problem associated with any attempt to create a cli-
mate change resilient city is that existing urban pat-
terns are difficult to reconfigure. The physical struc-
ture of most cities worldwide is predefined to a
large extent given that the existing building stocks
are characterized by comparatively long physical
lifetimes and low turnover rates (approximately 1%
per annum in the UK: DCLG, 2006). According to
recent estimates based on current growth rates, two
thirds of the UK domestic stock likely to exist in
2050 has already been built. Importantly, London's
'hardware' (LCCP, 2002), its existing infrastructure
and building stock fabric characteristics were
shaped by the requirements of considerably differ-
ent (past) climatic conditions and are, therefore,
unprepared to cope with the stress exerted to it by
extreme weather events. However, there is still sig-
nificant refurbishment potential of the existing stock,
as well as for change in the major redevelopment
areas (e.g. Thames Gateway, East London).

Managing London's UHI during the summer-
time plays a key role in any strategy to minimise the
health impacts of overheating in London. The draft
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out the plan for the creation of an 'Urban Heat
Island Action Area' within the central London bor-
oughs where 'new development must contribute to
offsetting the urban heat island effect' (GLA, 2008).
It is suggested, therefore, that all major new devel-
opments: a) have a green or 'cool' (low albedo)
roof, b) vent their potential waste heat using
mechanical ventilation or cooling systems above
the roof level and c) plant and maintain additional
street trees. In addition, an 'Urban Greening
Programme' was initiated through which London
local authorities are encouraged to apply their
Open Space Strategies to identify opportunities for
planting. Urban greening will be prioritized and the
land cover will be enhanced in the most vulnerable
areas. 

GLA (2008) offers the following London-spe-
cific urban planning guidance to reduce the sum-
mer UHI:

a) Optimising the orientation, width-to-height
ratio and, as a consequence, the sky view fac-
tor, of London street canyons (though the net
benefit of such an intervention on the UHI
needs to be assessed during both the cooling
and heating season: Graves et al., 2001,
Kolokotroni & Giridharan, 2008)
b) Providing seasonally variable shading of the
roads, such as deciduous trees
c) Reducing the heat gains produced by anthro-
pogenic activities (traffic, industry, building
maintenance)
d) Adjusting the physical properties of the urban
surfaces e.g. increasing their overall reflectivity
(albedo) or their water permeability (vegetated
and/or water bodies, Kolokotroni &
Giridharan, 2008)

While, as mentioned above, it is very difficult
to alter the existing urban form, an attempt should
be made at the building scale to reduce the sensi-
tivity of the building envelopes to high tempera-
tures. It is expected that the cumulative benefits of
such an adjustment will contribute significantly to
the energy balance optimisation and UHI mitiga-
tion at the city wide scale (GLA, 2008). Hacker and
colleagues (2005) grouped the principles of over-
heating mitigation design strategies under the fol-
lowing headings:

a) Switch off: Eliminate the solar and internal
heat gains by using e.g. external shading, reflective

materials, energy efficient lights and appliances.
b) Absorb: Increase the thermal inertia of the

structure e.g. high internally exposed thermal mass.
c) Blow away: Apply intelligent ventilation

strategies e.g. night purge ventilative cooling
through strategic openings in conjunction with high
thermal mass materials.

d) Cool: It should be ensured that the cool-
ing needs of new buildings are minimized and,
whenever these occur, they are met by passive or
low energy technologies rather than air condition-
ing systems (Pathan et al., 2008).

MMOONNIITTOORRIINNGG SSTTUUDDYY 

CChhaarraacctteerriissttiiccss ooff tthhee ssttuuddyy ssaammppllee 
The initial sample consisted of 110 householders
who were recruited through a call for participation
in the study that was sent out to the University
College London (UCL) staff mailing list. The
announcement was subsequently forwarded to
construction companies and uploaded to a number
of eco-awareness websites. To encourage partici-
pation, a free Energy Performance Certificate
(DCLG, 2010) was offered to each participant. The
majority of the participants were members of the
UCL academic or administrative staff, or graduate
students. As a consequence, the subjects fall within
a narrow socio-economic range and, thus, do not
form a representative sample of the London popu-
lation. However, an attempt was made to select a
varied sample of different house types across
London i.e. at least one flat, one mid terrace, one
semi detached and one detached house for each

Figure 2. Location and type of monitored dwellings



postcode area where that was possible. In addition,
to enable the UHI effect to be accounted for, the
selected dwellings were distributed as evenly as
possible within the Greater London Area (Figure 2).
Unfortunately, the only hot spell occurred early in
the summer (29th June - 3rd July) when only a lim-
ited number of loggers had been set up. Therefore,
results from only 36 houses are analyzed in the pre-
sent paper. Data from the whole sample of 110
dwellings will be used, however, in the ongoing
study aiming to rank dwellings according to their
overall indoor thermal performance.

DDaattaa ccoolllleeccttiioonn mmeetthhooddss 
The participants were asked to install two HOBO
U12-012 data loggers in convenient locations at
approximately eye level and away from sources of
direct light and heat, one in the main living area
and one in the main sleeping space. The loggers
recorded dry bulb air temperature (accuracy ±
0.35 °C from 0 to 50° C) and at 10-minute inter-
vals during the summer months (mid June to mid
September 2009). A visit was then paid to each
house to collect the loggers and carry out the ener-
gy survey. Detailed data was collected on the build-
ing form and fabric characteristics, as well as the
heating and cooling systems of each house.
Simultaneously, the occupants filled in an extensive
questionnaire which included questions on their
ventilation systems operation and energy consump-
tion habits during the monitoring period. 

EExxtteerrnnaall ccoonnddiittiioonnss 
The summer period of 2009 was not typical of UK
conditions and slightly cooler than normal. It was
characterized by unsettled weather, with a number
of cold spells and very wet days. According to the
Met Office (Met Office, 2010), July 2009 was the
wettest July on record (in a series from 1914).

However, external temperatures above 25 oC were
also recorded on a number of days. This study
focused on the indoor thermal performance of the
houses during the five-day and particularly hot and
cloudless spell that was recorded between 29th
June and 3rd July. The average external tempera-
ture during this period, as recorded in London
Heathrow, was 23.1 oC (maximum 31.0 oC, min-
imum 15.0 oC). It is worth noting that relatively
high temperatures were also maintained during the
night: the mean daytime temperature (8 am to 8
pm) was 26.4 oC whereas the mean night time
temperature (8 pm to 8 am) was 19.7 oC. This
could have potentially limited the night ventilative
cooling potential of building structures to alleviate
overheating through the intake of external cooler
air. 

SSuummmmaarryy ooff rreessuullttss
The overall thermal performance of the monitored
rooms, averaged across the whole sample, is sum-
marized in Table 1 below. 

CIBSE Guide A specifies both the summer
operative temperature for indoor comfort and the
benchmark peak temperature for naturally ventilat-
ed domestic spaces (CIBSE, 2007; Table 1). The
design comfort temperature is 25 oC for living
rooms and 23 oC for bedrooms. Overheating is
defined as occurring when indoor operative tem-
peratures are more than 3 oC above the design
comfort temperature i.e. above the given 'hot'
benchmarks (28 oC for living rooms, 26 oC for
bedrooms) for more than 1% of the occupied
hours. In addition, it is suggested by CIBSE Guide
A that sleep might be impaired at temperatures
above 24 oC. Mean radiant temperatures were not
measured during the monitoring study and, there-
fore, for the purposes of this study (as in Wright et
al., 2005) it was assumed that operative tempera-
ture was broadly equal to the air temperature.

In the daytime, the average living room tem-
perature rose above 28 oC only in three dwellings
out of 36 (including a corner SW facing top floor
flat located in Kings Cross and a house conversion
of a highly glazed old industrial building). However,
air temperatures peaked above 28 oC at least
once in one third of the living rooms (12 out of 36).
In addition, the average indoor air temperature in
53% of the living rooms (19 out of 36) was above
the operative temperature for indoor comfort in
summer (25 oC). The most important result to
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Table 1. Indoor air temperature (in oC) averaged
across the whole study sample of dwellings (29th
June to 3rd July 2009)



emerge though from the data is that no relief from
high daytime temperatures occurred at night: the
average night time temperature remained above
the summer comfort temperature (23 oC) in the
majority of the monitored bedrooms (in 34 out of
36). Sleep impairment due to temperature rising
above 24 oC might have been caused in 86% (31
out of 36) of the bedrooms. Current evidence does
not indicate what additional risk to health may be
associated with these high night-time temperatures,
but lack of relief from heat at night may be an
important determinant of risk. The average night
time temperature rose above 26 oC in 42% (15 out
of 36) of the dwellings. With regard to maximum
temperatures, however, bedroom temperatures
peaked at above 26 oC at least once in 78% of the
houses (28 out of 36). 

To compare the differences in the indoor
thermal conditions of dwellings located in inner and
outer London, indoor temperatures were plotted
against the distance of the dwellings from the
London UHI thermal centre (the average location is
commonly taken as the area around the British
Museum). As is illustrated in Figure 3, the evidence
of UHI effects is inconclusive though this could be
partly attributed to the small sample of dwellings
examined. Nonetheless, this lack of correlation
between overheating and distance from the centre
suggests that although the UHI effect may be a
component of overheating levels, it is not necessar-
ily the dominant one. Interestingly, the scattering
increases significantly as we move from the outskirts
to the centre of the city; this variability might be an
indication of the heterogeneity of urban microcli-
mates the influence of which could potentially over-
ride the UHI effect (Kolokotroni & Giridharan,
2008). 

Certain types of dwellings are more prone to
overheating. It is apparent from Table 2 that over-
heating levels are overall significantly higher in pur-
pose built flats with average temperatures above
23.9 oC in all monitored spaces. 

Figure 4 illustrates the difference in the thermal per-
formance of two different constructions located in
central London:
a) a top floor SW facing highly glazed corner pur-
pose built flat, a type which according to recent evi-
dence from France (Vandentorren et al., 2004) is at
a higher risk of overheating
b) a three storey mid terrace built in the 1930s, an
older construction commonly met in London

Ambient air temperatures are on average 4.9 oC
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Figure 3a-3b. Average indoor air temperature (in
oC) during a five-day hot spell (29th June to 3rd
July 2009) plotted against the distance of the
dwelling from the centre of the London urban heat
island (British Museum, in km) a) in the main living
area in the daytime (8am - 8pm) and b) in the bed-
room in the night time (8pm - 8am)

Table 2. Temperature ranges (Dry Bulb Temperature in oC) recorded in the study sample of dwellings (29th June
to 3rd July 2009) by building type



higher in the flat. The absolute difference reached
its peak during the morning hours, possibly due to
the high solar gains through the large glazed
facade of the flat.

An attempt was also made to track the venti-
lation behavior of the occupants and subsequently
assess the effectiveness of daytime rapid ventilation
and/or night ventilative cooling. The occupants
were asked to report on the number of windows
that would be typically open during a very hot day
in their house. Their responses are summarized in
Table 3 and Figure 5 below. Unfortunately, the
effect of night time flushing by leaving all windows
open against keeping windows shut cannot be
assessed with confidence due to the small sample
of houses that fall into the former category (mainly
due to security reasons). However, the recorded
bedroom air temperatures were more than 1 oC
lower in houses where the occupants tended to
leave 'most windows open during the night time'
compared to houses where the occupants left 'at
least one window open during the night time'.

CCOONNCCLLUUSSIIOONNSS AANNDD FFUUTTUURREE WWOORRKK

This paper has discussed potential heat-related
adverse effects on health and the variation of those
risks in relation to urban heat island effects and
dwelling characteristics. Current evidence on heat-
related vulnerability risk was examined. It is recom-
mended that further research is needed on the
impact of the indoor environment and other situa-
tional factors on heat-related morbidity and mortal-
ity. Relevant adaptation and mitigation strategies
were also reviewed. Both mid- and long-term urban
planning and building design strategies are
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Figure 4. Indoor air temperature in the living room
in the daytime (8am - 8pm) during a five-day hot
spell (29th June to 3rd July 2009) in central London
(within a 2 km radius from the British Museum) in
two different house types: a) a 1930s purpose built
flat and b) a Victorian mid terrace house

Figure 5a-5b. IIndoor thermal performance of living
rooms and bedrooms during a five-day hot spell
(29th June to 3rd July 2009) against self-reported
occupant controlled ventilation

Table 3. Indoor thermal performance of living rooms and bedrooms during a five-day hot spell (29th June to 3rd
July 2009) against self-reported occupant controlled ventilation levels
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required in order to address the combined effect of
climate change and the urban heat island phe-
nomenon. 

A key step for such interventions at the neigh-
bourhood and individual building scale will be the
identification of the most vulnerable indoor spaces.
Preliminary findings from a pilot monitoring study,
conducted in 36 London household spaces during
the summer of 2009, were presented. The evidence
from this study suggests that at night, 42% of the
bedrooms failed the CIBSE overheating criteria, a
large proportion of which were in purpose built
flats. In addition, it is likely that sleep impairment
might have been caused in 86% of the monitored
rooms during the night. There are also some indi-
cations that the construction type and site-specific
microclimatic conditions are possible determinant
factors for overheating which might be greater in
magnitude than city wide UHI effects. 

The balance of these factors, as well as their
potential linkage with heat-related health risk, are
being explored and quantified in an ongoing study.
Research will focus on the analysis of the monitor-
ing data obtained from the full sample of the 110
dwellings. Multiple regression analysis will be used
to build a simplified statistical model that generates
an overheating index via the input of a set of sim-
ple parameters (e.g. insulation levels, heat loss
parameter, glazing ratio, orientation etc.). The
value of this element of the work will be to replace
the need for relatively time consuming thermal
modelling with the simplified statistical model.
Finally, the indoor thermal performance profiles of
London dwellings will be mapped across the
Greater London Area and then linked to summer
mortality rates. The potential influence of these
parameters on the risk of heat death during a hot
period will be examined. The model could be used
to inform urban-scale policies relating to the iden-
tification and protection of heat-vulnerable popula-
tion groups across London. In the future, further
data collection from hotter summers could be used
to refine such a model and establish a higher
degree of accuracy. However, only through a par-
allel assessment of potential winter benefits (e.g.
reduced heating needs, potential decrease in cold-
related deaths) will the net year-round effects of cli-
mate modification on health be understood.
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IINNTTRROODDUUCCTTIIOONN

During the mid 19th Century the appalling living
conditions of the labouring population was high-
lighted and it was argued that there was a link
between those conditions and health (see, for
example, Chadwick, 1842 and Wohl, 1983).
While the theories were basically unsound - that
disease was spread by miasma - the results were
positive. Reducing crowding, and providing sanita-
tion, sewerage, and ventilation all contributed to
healthier living conditions. Fears that diseases could
spread from the crowded tenements housing the
labouring population encouraged the English gov-
ernment to pass legislation placing duties and
responsibilities on the burgeoning local authorities
to require landlords to remedy unsatisfactory hous-
ing conditions.

This paper reviews the development of the
means for assessing housing conditions and of
determining whether a dwelling is or is not satisfac-
tory from the 1860s to the current day. In 2006

there was a radical change in the approach and
this has made it possible to estimate the cost to the
health sector attributable to poor housing condi-
tions.

DDEEVVEELLOOPPMMEENNTT OOFF AA SSTTAANNDDAARRDD OOFF
FFIITTNNEESSSS FFOORR HHUUMMAANN HHAABBIITTAATT IIOONN

It was the Artizans and Labourers Dwellings Act of
1868 that first required English local authorities to
identify and deal with dwellings that were 'in a
Condition or State dangerous to Health so as to be
unfit for Human Habitation''. However, the Act did
not give a definition of the term 'unfit for human
habitation' and local authorities interpreted it by ref-
erence to local Building Byelaws - codes adopted
by the authorities to control the design and con-
struction of new dwellings. As these Byelaws dif-
fered from area to area, so did the interpretation of
unfitness. 

In 1919, a national definition of 'fitness for

David Ormandy

AAbss t rac t
After ten years of development, the English government adopted the Housing Health and Safety Rating System (HHSRS)
as the prescribed method for assessing housing conditions. Prior to 2006, the assessment was based on the condition
of the building and the presence of necessary facilities. Being 'building focussed', the basis of the severity of the con-
dition was the extent and cost of any remedial works considered necessary to make the dwelling 'fit for human habi-
tation'. The HHSRS shifts the focus to the potential threat to health and safety from any defects and deficiencies. The
assessment takes account of the likelihood of a hazardous occurrence, and the probable severity of harm that could
result from such an occurrence. This approach acknowledges that defects that would be relatively inexpensive to deal
with can pose a serious threat to health and/or safety.

Work on the development of the HHSRS included matching data on housing conditions with data on health
outcomes. The analyses of the matched database provided information on, among other factors, the range and sever-
ity of harm outcomes associated with particular hazards. As the health data used was that available from hospitals and
general practitioners, it meant that the health outcomes were those serious enough for the victim to seek medical atten-
tion. It has now been realised that it is possible to compare the one-off cost of works to remove or reduce housing
hazards with the estimated annual saving to the health service. Using this approach, it has been estimated that poor
housing in England is costing the health service around £600 million a year. This cost to the health service is estimat-
ed to be around 40% of the total cost of poor housing to society.

Keywordss : Housing Conditions, Assessment, Health Benefits, Cost Savings.

SHIFTING TTHE FFOCUS FFROM DDEFECTS TTO 
THE EEFFECT OOF DDEFECTS
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human habitation' was proposed (Ministry of
Health, 1919) being a minimum standard that all
dwellings should satisfy. This standard was clearly
based on health principles, stating what should and
what should not be present. It stated that a dwelling
should be regarded as unfit if it was unsatisfactory
in certain respects including dampness, lighting,
ventilation, repair, water supply, washing accom-
modation and facilities for the storage, preparation
and cooking of food. However, this proposed stan-
dard had no legal force and was advisory only. It
wasn't until 1954 that a statutory Standard of
Fitness was introduced by the Housing Repairs and
Rents Act of that year. While this first national stan-
dard was somewhat weaker than that proposed by
the Ministry of Health 35 years earlier - it had no
reference to washing accommodation and limited
the requirement for lighting to 'natural' lighting - it
followed a similar approach listing what should or
should be present for a dwelling to be considered
fit. Between 1954 and 1990 there were only minor
changes, one removing the requirement for food
storage facilities and one adding that there should
not be poor internal arrangement (such as steep
stairs and bedrooms entered through another bed-
room). In 1990, the statutory definition of fitness
was revised, introducing for the first time require-
ments for the provision of heating, for artificial light-
ing, for hot water, and for personal washing facili-
ties (see Table 1). Although said to be a major revi-
sion, the phrasing of the standard followed previous
definitions.

PPRROOBBLLEEMMSS WWIITTHH TTHHEE HHOOUUSSIINNGG 
FF IITTNNEESSSS SSTTAANNDDAARRDD

There were at least three problems with the Housing
Fitness Standard. First, that the phrasing was build-

ing focussed; second, that it followed a pass/fail
model; and third, that it did not cover some of the
major hazards that can be found in dwellings.

BBuuiillddiinngg FFooccuuss - Although there were health
principles behind the Fitness Standard, the phrasing
focused on the building and the facilities somewhat
obscuring those underlying principles. Adding to
this, the associated enforcement regime, recognis-
ing that a dwelling is a private (and national) finan-
cial asset, required that the cost of any remedial
works necessary to ensure the dwelling satisfied the
Fitness Standard was to be related to the value of
the dwelling once the works were completed. Over
the years, the building and economic focus (of this
1990 and the previous Standards) resulted in the
severity of unsatisfactory conditions being judged in
terms of the cost and extent of the remedial works,
and any health consequences were ignored.

PPaassss//FFaaiill MMooddeellss - The Fitness Standard, like
other pass/fail models, drew a line so that a
dwelling was judged either Fit or Unfit without any
ranking of the degree of fitness or unfitness. A
dwelling judged Unfit could be either marginally
unfit or grossly dangerous, and this lack of ranking
was a gap in the information necessary to set
meaningful housing policies and priorities both
locally and nationally. The pass/fail model also
meant that there was no real encouragement to
improve a dwelling when all that was necessary was
to just pass the line into fitness.

GGaappss aanndd OOmmiissssiioonnss - In 1992, the UK gov-
ernment commissioned research to investigate how
local authorities were interpreting and applying the
Housing Fitness Standard. This study (HMSO,
1993) reported that authorities considered that
some significant housing problems were not cov-
ered by the Standard - these included cold (poor
energy efficiency), fire safety, radon, and fall haz-
ards (from dangerous features). These findings
were confirmed by separate research carried out by
the UK Building Research Establishment (Raw &
Hamilton, 1995; Cox & O'Sullivan, 1995; Cox &
Smithies, 1995), which reviewed reported research
into the relationship between the state and condi-
tion of buildings, including dwellings.
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Table 1. The 1990 Housing Fitness Standard (based
on s604, Housing Act 1985 as amended in 1990)
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DDEEVVEELLOOPPIINNGG AA NNEEWW AAPPPPRROOAACCHH

A further study reviewed the legal controls on hous-
ing standards (LRI, 1998). This study suggested that
there were two options - relatively minor amend-
ments to extend the existing Fitness Standard, or
major reform. It favoured the second, that of devel-
oping a system that would allow conditions to be
ranked by the severity of the threats to health
and/or safety, so shifting the focus away from the
physical attributes of the building. The major reform
could also address the other two problems associ-
ated with the Fitness Standard. In 1998, the gov-
ernment accepted the recommendation and com-
missioned the development of the Housing Health
and Safety Rating System (HHSRS) as an approach
to rate the effects of defects. There were two distinct
but inter-related parts to the development, one to
provide the background evidence to support the
HHSRS and the other to create a practical risk-
based methodology for the assessing conditions.

TTHHEE BBAACCKKGGRROOUUNNDD EEVVIIDDEENNCCEE

First, an extensive literature review to identify evi-
dence of the links between housing conditions and
the health and safety of occupiers. This included
searches of the medical, architectural, engineering
and building related sources. Second, from this
review, potential housing hazards were identified,
linking health outcomes to those hazards. The result
was a list of 29 potential hazards (see Table 2),
each to a greater or lesser extent attributable to

housing conditions (ie, none were solely attribut-
able to occupier behaviour). Then, data were gath-
ered from hospital and doctor records, records
from Accident and Emergency departments, and
the Office of National Statistics, on health out-
comes, illnesses, injuries and other health condi-
tions that could be attributed to the hazards. Finally,
through the English post code system, this health
data was matched to data on housing conditions
from the English House Condition Survey (a sample
survey carried out every five years) and commercial
datasets from the insurance and retail industries.
Analyses of the matched data provided information
on the prevalence of each hazard in the English
housing stock. 

The 29 potential hazards differ widely - some
can result in physical injuries, other in illnesses, and
others may cause or exacerbate health conditions;
for some such as Excess Cold or Dampness, harm
will only result from a period of exposure, while for
others such as Falling on stairs, harm can result
from a single event. The differing health outcomes
were grouped into four Classes of Harm (see Table
3) based on the degree of incapacity caused
whether the outcome was an injury, health condi-
tion, or illness. The Classes of Harm were taken
from other work (BRE 2000) that developed seven
Classes, but only the top four were used for this sys-
tem as these were serious enough for victim to seek
medical attention and so provide the records used

Table 2. The 29 HHSRS Potential Housing Hazards 

Table 3. The Four HHSRS Classes of Harm with
Some Examples
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to support the HHSRS.)
The underlying principle of the HHSRS is that

-"Any residential premises should provide a safe
and healthy environment for any potential occupier
or visitor." (ODPM, 2006). To satisfy this principle, a
dwelling should be constructed and maintained
with non-hazardous materials, and should be
designed and maintained as hazard-free as possi-
ble. But no dwelling, even a new one, can be com-
pletely free from hazards - we want and need some
potential hazards, such as gas, electricity, cooking
facilities, stairs, windows, and doors. So these nec-
essary and unavoidable hazards should be as safe
as possible.

To allow for comparison of the widely differ-
ing hazards and the health outcomes, a numerical
score seemed the obvious solution - the higher the
score, the greater the risk. To generate a score a
formula was devised (see Table 4) using three sets
of figures -

a. A weighting for each Class of Harm to reflect
the degree of incapacity for each health out-
come - 10,000 for Class I, 1,000 for Class II,
300 for Class III, and 10 for Class IV (based on
the weightings suggested by BRE (2000).
b. The likelihood of a hazardous occurrence
over the next twelve months, expressed as a
ratio. The twelve-month period takes account
of the differences between an event and a peri-
od of exposure, and also of the effect the sea-
sons will have on certain hazards (such as
Dampness and Excess Cold).
c. The spread of possible harms resulting from
an occurrence, expressed as a percentage for
each of the four Classes of Harm, the highest
percentage being given to the most probable
outcome. For example, the most probably out-

come from a fall out of a window on the
ground floor will be bruising, then perhaps a
fracture, but such a fall will not be fatal; where-
as a fall from a window on the fifth floor will
probably be fatal.

Analyses of the matched data allowed
national averages to be calculated for each hazard.
Average likelihoods, spread of harm outcomes,
and, using the formula, average hazard scores (see
Figure 1) were calculated for a range of dwellings
to provide bench-marks (for further details see
ODPM, 2003).  As can be seen from this Figure,
falling on stairs is more likely in older houses (1 in
218 compared with 1 in 256) and the most prob-
able outcome from a fall is Class IV, such as severe
bruising, and the least probable is Class I - death
or permanent paralysis.

Based on the literature review and the analy-
ses, for each of the 29 hazards, profiles were pro-
duced (ODPM, 2006).  These gave -

a definition of the individual hazard
a summary of the potential for harm, includ-

ing the typical health outcomes, the prevalence
of the hazard, and the national averages (see
Figure 5)

the causes and in particular the dwelling fea-
tures and conditions that could contribute to the
likelihood of a hazardous occurrence and
severity of the outcome

what was currently considered to be the ideal,
that is the safest condition that would mitigate
the hazard.

TTHHEE AASSSSEESSSSMMEENNTT PPRROOCCEESSSS

Before the implementation of the HHSRS, housing
inspections and assessments were generally made
by trained officers (previously named public health

6 3

Table 4. The HHSRS Formula (taken from the
Housing Health and Safety Rating System (England)
Regulations 2006)

Figure 1. Example of National Averages (source -
ODPM, 2006) Falling  on Stairs
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inspectors, now environmental health practitioners)
relying on their informed professional judgment.
The traditional approach to assessing housing con-
ditions involved a full inspection, the aim of which
was to gather details about the design, construc-
tion, and condition of the dwelling and to identify
any defects and deficiencies. Any defects and defi-
ciencies would then be attributed to the nine mat-
ters listed in the Fitness Standard (see Table 1) and
a judgment made as to whether the dwelling was Fit
or Unfit.  

For the purposes of the HHSRS the idea was
to change the process as little as possible while
shifting the focus to the effects of defects. As before,
the assessment is based on a full inspection to iden-
tify any defect or deficiency to any element or facil-
ity, whether it results from the original design, con-
struction or manufacture, or from deterioration and
a lack of repair or maintenance. Once complete,
the surveyor determines whether the deficiencies
identified contribute to any of the 29 HHSRS haz-
ards, and if so, to which ones (a single deficiency
can contribute to more than one hazard, and sev-
eral deficiencies may contribute to a single hazard).
The next step is to assess the severity of the hazards.
First, the surveyor judges whether the hazards iden-
tified are average for that type and age of dwellings
- ie, are they average for that age and type of
dwelling (see Figure 1 and ODPM, 2006) or signif-
icantly worse. If average, there is no need for fur-
ther assessment of that hazard, as the hazard score
is known. For those hazards the surveyor considers
to be significantly worse than average, she or he
uses her/his professional judgment to assess the
severity of those hazards. This is a two-fold assess-

ment - first the likelihood of an occurrence over the
next twelve months, and then the most likely and
other potential outcomes. 

This two-fold approach is considered more
logical than merely attempting to judge a hazard
on a linear scale. It ensures that the severity of a
threat which is very likely to occur but will result in
a minor outcome can be compared with one which
is highly unlikely to occur but if it did would have a
major outcome. It also allows differentiation
between similar hazards where the likelihood may
be the same, but the outcomes very different.

The weightings given to the Classes of Harms
are fixed, while the likelihood and the spread of
outcomes are used to reflect judgments made by
the surveyor inspecting the dwelling. Surveyors are
not expected to be exact in their judgments, but to
give a figure that represented a range - for exam-
ple 1 in 10 represents the range from 1 in 7.5 to 1
in 13, and 1 in 180 represent the range of 1 in 130
to 1 in 240. This representative figure is used in the
HHSRS formula to generate a score. The numerical
score generated by the HHSRS formula can appear
very specific and falsely imply that the score is a
precise statement of the risk, rather than a repre-
sentation of the surveyor's judgment.  To overcome
this, the scores have been put into Bands (see Table
5), Band J being the safest possible, and Band A
the most dangerous.

The result of this inspection and assessment
process is a hazard profile for the individual
dwelling, giving the Bands for those hazards identi-
fied by the surveyor as significantly worse than the
average for that type and age of dwelling.

HHHHSSRRSS IINN PPRRAACCTTIICCEE

Initially, there was scepticism about whether practi-
tioners would be able to judge likelihoods and out-
comes, but this was simply shifting away from
assessing the severity of a defect in building terms
to that of assessing the potential effect on users of
the dwelling. There were also doubts that they
would be able to use numbers to reflect their judg-
ments, such as giving a ratio to represent the likeli-
hood of an occurrence. However, trialling with
practitioners during the development process
showed that they were soon gained confidence in
their judgments, and, subsequent trials with survey-
ors involved in the English House Condition Survey

Table 5. The HHSRS Hazard BandsRegulations
2006)
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showed that there was consistency of assessments.
Before the HHSRS was introduced, the gov-

ernment funded training for those local authority
officers who would be using the System on a day-
to-day basis, approximately 3,000 environmental
health practitioners. As these officers were already
undertaking housing inspections, the training was
relatively short - being over two days and involving
practical exercises to promote consistency. Also,
Worked Examples were made available to give
model answers illustrating the assessment
process(see http://www.communities.gov.uk/publi-
cations/housing/housinghealthsafetyrating)

The HHSRS was introduced in April 2006 as
the prescribed method for assessing housing condi-
tions as the first stage in deciding whether action
should be taken under the Housing Act 2004 to
require remedial works. It had been suggested that
the introduction of the HHSRS would reduce the
enforcement activities of local authorities. However,
a study (CIEH, 2008) of 130 authorities (about
41% of English authorities) revealed very little
change - 1,539 Notices requiring works served
under the last 12 months of the previous regime,
and 1,501 in the first 12 months under the new sys-
tem; of these 1,121 and 1,066 respectively were
complied with.

The HHSRS is also incorporated into the
English House Condition Survey providing informa-
tion and monitoring the prevalence of hazards in
the housing stock (see CLG, 2009). The HHSRS is
part of the government's Decent Homes Standard,
a target standard all public owned housing is
expected to meet by 2010 (see CLG, 2006).

TTHHEE CCOOSSTT OOFF PPOOOORR HHOOUUSSIINNGG

The HHSRS focuses on the potential health out-
comes from housing hazards, and because of this
it has been possible to estimate the cost of poor
housing to society, in particular the cost to the
health service. As the HHSRS is incorporated into
the English Housing Condition Survey (CLG, 2009)
it has provided information on the health outcomes
from the hazards present in the housing stock.
Using these data, estimates have been made of the
cost to the National Health Service of dealing with
those health outcomes. A report on the develop-
ment of the methodology adopted (Davidson et al.,
2009) estimates poor housing - housing with

HHSRS hazards in Bands A, B, or C (see Table 5) -
costs the health service in excess of £600 million
each year.

Only costs to the health service were used in
these calculations as these costs were in the public
domain. However, there will be other costs to soci-
ety - such as time away from employment, state
benefits, and diminished quality of life - but esti-
mating such costs is problematic and so were not
included in the methodology. However, Davidson
and colleagues (2009) estimate that the cost to the
health service is about 40% of the total cost to soci-
ety. If this is correct, then poor housing may be cost-
ing the English society more than £1.5 billion each
year.

A recently completed project in the North-
West of England (4NW, 2010) used the methodol-
ogy developed by Davidson and colleagues (2009)
to compare the one-off cost of works to mitigate a
hazard with annual cost benefit to the health sector.
This was possible by comparing the pre-works haz-
ard assessment with the post works assessment to
give the reduction in likelihood and outcomes and
so the reduction in the demand on the health ser-
vice. This showed that low cost interventions, such
as fitting a handrail to stairs, often produced the
best cost benefit - for example, a one-off cost of
£53 gave an estimated annual saving to the health
sector of £353.

CCOONNCCLLUUSSIIOONNSS AANNDD PPEERRSSPPEECCTTIIVVEESS

The HHSRS has proved to be practical in its appli-
cation and has highlighted that housing interven-
tions can have health benefits.  It has overcome the
three main problems of the previous approaches -
it has shifted the focus away from building matters
and put health at the centre of housing policies
nationally and locally; it grades the risks and so
avoids the problems of a simple pass/fail model;
and it is comprehensive including all the potential
housing hazards.

It has also shown that money spent on hous-
ing improvements is money invested in health.
Although devised as a risk-based approach to the
assessment of housing, it is becoming clear that it
has opened the door to ways of estimating the cost
benefit of housing interventions. It is expected that
there will be further work in this area and further
development of the HHSRS and its applications.
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countries, although so far it is not clear if it can be
adapted for their use. It has informed work in New
Zealand on the development of a Healthy Housing
Index (Keall et al, forthcoming), and the Conseil
d'État of France invited a contribution on the HHSRS
and its application for its 2009 public report
(Ormandy, 2009). There has also been interest
from the USA, including contributions to expert
panels and to the 2008 National Healthy Housing
Conference.
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IINNTTRROODDUUCCTTIIOONN   

A good housing development should not concen-
trate only on the physical aspects of design but also
on the human needs (Lee et al. 2004). Although
housing typologies depend on multiple determi-
nants; climate and culture are the two most impor-
tant ones (Rapoport A.1969). In this perspective,
outdoor space, which is a buffer zone between the
building and the outside space, could provide a
safe place where inhabitants can organize their
socio-cultural activities under favorable climatic
conditions. Thus, houses are not only physical
spaces in which people live, but also spaces where
social interactions and rituals can take place
(Ozaki, 2002). 

Jacobs identified the social quality of a place
in terms of the quality of human interactions
(Tzonis, 2006). Triana considered the social aspects
in the project decision making by; minimizing con-
struction accidents and designing to maximize the
well-being of the occupants; access of sunlight in
the living areas as well as to open up the private

space in residential units and give visual privacy
from the exterior in the main areas of the residen-
tial units (Triana et al. 2006).

After the foundation of the Palestinian
National Authority (PNA) in 1994, the Palestinian
cities have been witnessing a significant and rapid
development in the residential sector in order to
mitigate the local housing shortage. High-rise and
free-standing apartment blocks have become the
current housing typology, replacing the traditional
low-rise courtyard houses. Moreover, outdoor
spaces in this housing are largely restricted to
peripheral and small balconies, verandas and
yards, abandoning the traditional courtyard con-
cept and its former socio-environmental role. 

In fact, private and public investors have mis-
led those contemporary constructions by focusing
on costs, forms and aesthetic issues rather than on
environmental and on Palestinian socio-cultural
values (Ghadban, 1998). In 1997, the Ministry of
Public Works and Housing (MPWH) has conducted,
in Gaza city, an assessment research on the resi-
dential towers higher than five stories. The study

Muhannad Haj Hussein, Aline Barlet &
Catherine Semidor

AAbss t rac t
Traditionally, in Palestine, outdoor spaces played a crucial role in organizing and improving the living quality of the
living units, while this important role in modern housing design is lost by a stark separation between internal and pri-
vate external spaces (balconies, verandas and yards). This separation is disconnecting private inside and outside
spaces whereas in the traditional courtyard houses there was a continuity between the inside and the outside. This
paper investigates the socio-environmental criteria and characteristics of private outdoor spaces that could play an
improving role in the living quality of future housing design. So, a comparative study between contemporary and
traditional outdoor spaces characteristics was carried out in two different cities in two different climatic zones of
Palestine. The contemporary housing was evaluated by conducting a survey over 300 dwellings of different housing
typologies (detached houses/apartment flats), while the characteristics of traditional design were analyzed from the
old historical part of these cities. The results of this paper demonstrate that the private outdoor space is a major
contributor to enhance housing sustainability. It presents the distinctive qualities of courtyard concept, which ought to
be reintroduced consciously into the design of future housing in order to improve the living quality. The paper also
identifies the most important factors that ensure those qualities and forms the basis for further research.

Keywordss : Socio-Environmental Quality, Private Outdoor Spaces, Courtyard, Housing Building, Palestine.

SOCIO-EENVIRONMENTAL DDIMENSIONS OOF PPRIVATE
OUTDOOR SSPACES IIN CCONTEMPORARY 
PALESTINIAN HHOUSING
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showed that these towers, besides lack of open
spaces, have failed to provide the appropriate
housing environment due to the low level of natur-
al lighting and ventilation (Mushtaha, 2006).

This paper suggests that new thinking about
outdoor spaces in the future housing can improve
its living quality and design concept in terms of
social sustainability. Sustainable building means
minimizing the consumption of resources (i.e.
water, energy and materials) and maximizing the
health, safety and life quality of residents (Raman
M.2005). The efficient use of resources is general-
ly an environmental concern and the safe, healthy,
productive and usable spaces are social, econom-
ical and functional concerns. Moreover, Tzonis
states that sustainable social quality is interested in
the spatial structure of the environment as commu-
nicator, which enables the interaction without
neglecting the individuality and identity, whereas
designing sustainable ecological environment look-
ing for choosing the efficient materials, orientation,
dimensions and proportions of spaces, of solid and
voids, etc. (Tzonis A.2006).

This paper intends to study the significant
design characteristics and social criteria of outdoor
spaces that could have a role on the living quality
of the future housing in terms of social and envi-
ronmental qualities. Which are the qualities of the
traditional courtyard concept that could be defined
as sustainable and could be used in future designs?

MMEETTHHOODDOOLLOOGGYY AANNDD CCAASSEE SSTTUUDDIIEESS

The methodology of this study consists of crossing
three sets of data: climatic characteristics of sites,
spatial analysis of dwellings and results from ques-
tionnaires aiming to identify the significant charac-
teristics and criteria that could influence the resi-
dents' quality of life inside their house units. Based
on this identification, a comparative study between
traditional and contemporary outdoor spaces will
be conducted in the discussion part. 

The characteristics of the traditional housing
were derived from an analytical study of the old his-
torical part of these cities. Plans, elevations and
sections of different traditional houses have been
studied and analyzed in terms of conceptual, func-
tional and environmental qualities.

This comparison provides a method of
assessing the role of these spaces in improving the

future housing in terms of social sustainability.  This
paper deals with the application of this methodolo-
gy to two cities in Palestine: Jericho and Nablus.

CClliimmaattiicc cchhaarraacctteerriissttiiccss ooff ssiitteess
In order to assess the influence on the housing
buildings morphology, typology and residents' satis-
faction, the case-study cities were selected on their
different socio-demographic and topographic
characteristics on the one side and their different
climatic characteristics on the other.

Palestine is a Mediterranean country, where
the Palestinian territories (6100km2) represent
23.11% of the total area of Palestine. Seven cli-
matic zones were defined in this small area (i.e.;
five in West Bank and two in Gaza) (ARIJ.2003).
Moreover, Jericho and Nablus where taken as rep-
resentative case studies for two climatic zones (see
Figure1).

Jericho, located in Jordan Valley, is charac-
terized by a hot-dry summer and a warm winter,
and Nablus, located in the mountain region, is
characterized by a warm sub-humid summer and a

Figure 1. The five climatic zones of West Bank.



o
p
e
n
 h

o
u
se

 i
n
te

rn
a
ti
o
n
a
l 
V
o
l 
3

5
, 

N
o
.2

, 
Ju

n
e
 2

0
1

0
  

  
S
o
ci

o
-E

n
vi

ro
n
m

e
n
ta

l 
D

im
e
n
si

o
n
s 

o
f 

P
ri

va
te

..
.

M
u
h
a
n
n
a
d
 H

a
j 
H

u
ss

e
in

, 
A

li
n
e
 B

a
rl

e
t 

&
 C

a
th

e
ri

n
e
 S

e
m

id
o
r

cold winter (see Table 1).

QQuueessttiioonnnnaaiirree
The questionnaire used in this research is elaborat-
ed by researchers from the GRECAU laboratory. It
aims to evaluate the socio-cultural and environ-
mental responses of the contemporary housing,
and the role of private outdoor spaces, in addition
to determine the significant criteria that could guide
the future housing typologies and the outdoor
spaces concept design in terms of social sustain-
ability. It is structured around 56 closed and open-
ended questions, related to three themes. 

1. The socio-demographic and housing char-
acteristics: age, sex, family size, income level,
profession, general housing characteristics,
housing facility characteristics, future inhabi-
tants' priorities and needs. 
2. The outdoor spaces characteristics: typology,
area, spatial relationship, social activities, peri-
ods of use, inhabitants' satisfaction, individual
modifications and future priorities.
3. The interior spaces characteristics: spatial
distribution, orientation, spaces area, window
size, natural lighting, ventilation, heating, air
conditioning, future inhabitants' priorities and
needs. 

The interpretation of the questionnaire data was
based on the method of frequency distribution.

This study will only explore those questions
related to the purpose of this paper (i.e. the concept
of private outdoor spaces).

PPooppuullaattiioonn
The research samples were selected randomly from
different neighbourhoods and covered different
housing typologies (detached houses, apartment
blocks). The fulfilled questionnaires (i.e. 240 ques-
tionnaires in Nablus and 60 questionnaires in
Jericho) were collected one day after distribution,
40 Questionnaires were excluded from this study by

incomplete filling in, or absence on the collecting
date. The average non-response varied from 3 to
25 respondents per question, depending on the
type of questions (closed or open ended) and the
topic. This could be due to a misunderstanding of
the questions, but also to other, more individual
reasons (cultural, educational, not having time
etc.).

CCOONNTTEEMMPPOORRAARRYY HHOOUUSSIINNGG 
CCHHAARRAACCTTEERRIISSTT IICCSS

SSoocciioo-ddeemmooggrraapphhiicc aanndd HHoouussiinngg cchhaarraacctteerriissttiiccss
In average, the respondents in both case studies
were mostly young men (40 years old) living in fam-
ilies of 5-6 persons, confirming the statistics of
Palestinian Central Bureau of Statistics (PCBS),
where the family size is 5.6 persons in Jericho and
5.4 in Nablus (PCBS-2, 2008). Our respondents
belong to middle income families. 

General housing characteristics are shown in

6 9

Figure 2. Examples of contemporary apartment
blocks in Jericho and Nablus.

Table 1. Location and type of monitored dwellings
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Table 2. The majority of respondents (70%) in the
two cities own their houses. In Jericho, about
60.7% of inhabitants lived in detached houses,
whereas in Nablus the apartments units dominate
(see Figure 2). Most of the dwellings investigated
have been constructed after 1996 (i.e. after the
foundation of the PNA). Respectively 41.1% and
33.9% of the occupants in Jericho and Nablus,
lived in their dwellings for less than 5 years. 

The findings of the survey reveal that 47% of
the investigated buildings in Nablus have five to
seven floors and 55.3% in Jericho only have two or
three. According to the urban planners interviewed,
those percentages seem to be a representative
sample of the real urban environment of the case
studies. In Nablus, 50% of those houses have two
to three apartments per floor, while in Jericho for

69%, this is one to two apartments per floor.
Respectively in Jericho and Nablus, over 25% and
40% of the housing units have an area of 151-
200m2, which is larger than the standard house's
area defined by the International Federation for
Housing and Planning (IFHP) on the basis of 90-
120m2 for the middle-income families (Yousef,
2002). It also exceeds the standards' area of the
Palestinian Housing Council (PHC) of approximate-
ly 90m2 (Kurraz and Ziara 2007). On the other
hand, this area (151-200m2) is suitable for the
high middle-income families where they need a
house's area more than 120m2 (Yousef, 2002). 

Housing facility characteristics are summa-
rized in Table 3. The dominant usage of the ground
floor in these buildings is in the first place residen-
tial. This the case in Jericho and Nablus for 87.5%
and 42.1% respectively. Secondly, especially in
Nablus (29.1%) against 3.6% in Jericho, it is being
used as a parking place. In both cities, over 50% of
housing buildings have parking facilities in their
context, while less than 35% of those building have
kid's playground or commercial facilities. Most 70%
of the investigated housing in Nablus didn't have a
common space for their residents. Touffaha attrib-
uted the lack of communal activities within the res-
idential context to new urban regulations that
neglected the obligation to create a common open
space around and between buildings. (Touffaha,
2009)

From the inhabitants point of view, the inves-
tigation of the desired building characteristics and
needed facilities for improving the social and envi-
ronmental qualities in the future housing buildings
reveal that over 35% of inhabitants in the two cities
recommend an overall building height of maximum
four stories, each with one or two apartments.
Moreover, kids' playgrounds represent the first pri-
ority for more than 75% of inhabitants, as it may
enhance the social interactions between the neigh-

Table 2. General housing characteristics

Table 3. Housing facility characteristics
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bours. More parking spaces is the second priority in
both cities.

OOuuttddoooorr ssppaacceess cchhaarraacctteerriissttiiccss 
Most of outdoor spaces are less than 10m2 in both
cities. Verandas and balconies are the most fre-
quently found form in Jericho and Nablus (71.4%
and 81.5% respectively). Private yards or gardens
are mostly created on the remained space of build-
ing plot in the case of detached houses (51.8% in
Jericho).

The findings show that the west orientation
for outdoor spaces was more frequently used,
53.5% in Jericho and 40.3% in Nablus. Moreover,
most outdoor spaces are connected to only one
indoor space and the connection of two or three
indoor spaces with the same outdoor space is rarely
observed. Over 45% of outdoor spaces are respec-
tively connected to the kitchen, or the guest room,
or the living room, in the case of Jericho, whereas
in Nablus, the kitchen or the bedrooms are the
most connected with the outside spaces, see Table
4. As hospitality is highly valued in the Palestinian
culture, the guest room, which is usually the best-
decorated room, has been designed especially for
receiving the formal, male or female guests without
any violation of family's privacy. Connecting out-
door spaces to the living room in the future hous-
ing is more preferable than connecting them to the
guest room (over 65% in Jericho and 35% in
Nablus), see Table 4. 

In Jericho, the most practiced outdoor social
activities concern gardening and guest welcoming
respectively. Gardening is still a reflection of the
agricultural image of this oasis settlement (Nazer
S.2006). In Nablus, sitting outside with family mem-

bers is the common social activity in these small
spaces, and also hanging clothes. Receiving guests
outside was classified as a third activity although the
guest room is more connected to the exterior
spaces than the living room. 

Furthermore, the study shows, in exploring
the climatic effect on the preferred times to use out-
door spaces that 80.4% of the inhabitants of
Jericho prefer being outside in summer, during the
evenings and during the winter the whole day. In the
case of Nablus, the inhabitants prefer to be outside
during the warm and sub-humid summer in the
afternoons and the evenings (respectively 68.5%
and 42.5%) and 35% of the inhabitants prefer
using these spaces in winter at noon time, in order
to enjoy the sun's warmth.

Inhabitants' satisfaction with the outdoor
spaces is shown in Table 5. A 5-point scale, with 1
being most dissatisfied and 5 being most satisfied
was adopted for the satisfaction score. The most
satisfying characteristics for the inhabitants of
Jericho were the possibilities to sit outside (3.27), to
garden and put flowerpots (3.48), and orientation
toward sun and wind (3.52 and 3.22 respectively),
while in Nablus the scores of satisfaction were
slightly lower. The Nablusi inhabitants where slight-
ly more dissatisfied with the dimension of the out-
door spaces (2.51), the location, the interconnec-
tion with other spaces (2.88), the privacy vis-à-vis

Table 4. General Outdoor spaces characteristics

Table 5. Inhabitants' satisfaction of outdoor spaces.



the neighbours (2.3), the level of exterior noise (2.3)
and the outside views (2.63) than the inhabitants of
Jericho.

Most outdoor spaces in Nablus are less than
10m2 and 44.6% of the Nablusi dwellers prefer to
reduce their inside space in order to have a larger
outside space. This shows the importance of these
spaces. 

The cross-tabulation on the periods of usage
and the privacy issue concerning the outdoor
spaces showed that most of the inhabitants are dis-
satisfied with privacy and prefer the evening periods
for their social activities. Most of the women (66%)
are dissatisfied with the issue of privacy. In order to
ameliorate the privacy of their inside spaces the res-
idents modified their outdoor spaces with window
boxes, canopies and enclosed the outdoor spaces
with aluminium windows, which also has some
environmental benefits (see Figure 3).

IInntteerriioorr ssppaacceess cchhaarraacctteerriissttiiccss 
More than 55% of the living rooms in both cities
don't have a direct connection to the outdoor
spaces of their housing units. Moreover, 43% of the
living spaces in Nablus are isolated in the center of
the housing units' plan. Natural lighting and venti-
lation in these central spaces have in both cities a
satisfaction score of only 1.9 (slightly less than the
medium level) on a 3-point scale.  In order to
improve both the low lighting level and thermal dis-
comfort inside these central living spaces, 62% of
the housing units in Jericho and more than 45% in
Nablus were designed according the western open
space design concept, although this is in contradic-
tion with the Palestinian ideal of family privacy (see
Figure 4).

In order to improve the environmental quali-
ty of the inside spaces, 96% of the occupants in
Jericho and 57% in Nablus use mechanical and
electrical cooling devices in summer, and 65% of
the respondents in Jericho and 78% in Nablus need
heating equipments inside their living spaces in win-
ter time, though these devices are known as costly
and greedy in energy.

In summary, in order to improve the quality in
the housing units from the inhabitants' point of view,
different aspects are classified in Table 6. The inte-
rior design and natural ventilation are the most sig-
nificant priorities and need to be resolved in the
future housing of Jericho. In Nablus, the interior
and the exterior design are a priority and natural

lighting is secondary.  

TTRRAADDIITT IIOONNAALL  CCOOUURRTTYYAARRDD HHOOUUSSIINNGG
CCHHAARRAACCTTEERRIISSTT IICCSS

The courtyard, which is an open sky space, is local-
ly called by Hosh or wast ed-dar, (Canaan, 1933).
Besides environmental considerations (e.g. solar
radiation, ventilation etc) (Evans, 1980), Bassiouni
states that the privacy (i.e social criteria) was one of
the main motivations for choosing the courtyard as
a crucial architectural element in Arab house plan-
ning (Azab, 2008). The courtyard was the heart of
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Figure 3. Individual alterations on the new outdoor
spaces.

Figure 4. Example of contemporary apartment
building.



the house, where the living, service spaces and
additional peripheral wall exceeding the eye's level,
have defined its enclosure, (see figure 5a and 5b).
This open space occupied mostly 20% of the total
area of the house, and waslarger than the largest
room in the house.

Unlike in Jericho, where houses have one
floor, the historical Nablus downtown consists of
clustered courtyard houses of three floors maxi-
mum. The ground floor is being used for commer-
cial facilities (Ahmad, 2008).  

The spatial analysis of the courtyard houses
shows that the inward-looking character of this con-
cept enhanced the privacy of the living spaces and
successfully ensured the separation between the
interior (private) and exterior (public) realms; the
house spaces opened into the courtyard, whereas

the openings onto the exterior were reduced to a
minimum. Moreover, for indoor privacy reasons,
the guest room was located close to the entrance.
There was continuity between the courtyard and the
living room (Iwan).

Furthermore, the courtyard had a vital func-
tion in the house as it was a multi-functional space
and used for different official social celebrations
like wedding and funeral ceremonies, but also for
the daily and domestic activities such as eating, col-
lective cooking, sleeping, entertaining, and as play-
ground and meeting-place for family members and
women.

The traditional courtyard was distinguished
by its landscaping, where trees (palm and citrus),
plants and fountains help to moderate its inner
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Table 6. Classification of future requested 
improvements.

Figure 6. Landscaping inside the courtyard and the
fluid relationship with the Iwan.

Figure 5. Traditional houses: a) in
Nablus, b) in Jericho: (Treated by
author by kind permission of
NAZER S.)



microclimate by evaporative effect and providing
shaded area in this open space, (see Figure 6).

The courtyard's function as circulation space
is influenced by the precipitation rate, especially in
Nablus. However, such spaces were used more in
Nablus than Jericho, where this architectural ele-
ment is highly recommended (Haj Hussein, 2005).
This reflects the importance of the socio-cultural
dimension in the traditional context.

DDIISSCCUUSSSSIIOONN
Based on two approaches, a comparative study
between the contemporary and traditional outdoor
spaces has been made.

SSoocciiaall qquuaalliittyy aapppprrooaacchh
The analysis of the living quality in the Palestinian
housing showed that improving the privacy inside
the dwellings has a high priority. The privacy issue
is also important for the private outdoor spaces.
The traditional interiorized courtyard design con-
cept successfully ensured the privacy in these open
spaces. The low satisfaction level for the current
open spaces (2.48 in Nablus and 2.65 in Jericho)
is mainly due to the lack of privacy from outside.
The western open plan concept for contemporary
housing is in contradiction with the stark separation
between private and public space of the courtyard
concept and reduced the privacy significantly. 60%
of the respondents are against this open concept in
their housing units.

The spatial and visual relationship between
the courtyard and the different private indoor
spaces, particularly the living room, creates strong

family bonds and encourage various family activi-
ties. Nowadays, the outdoor spaces are mostly con-
nected to only one indoor space limiting the social
activities in the outdoor spaces to sitting, laundry
services, putting flowerpots for privacy and aesthet-
ic purposes and to receive guests. 

On the scale of the residential area, the
social networks and communal life are another
contributing criteria of social life quality. The shad-
ed streets and commercial facilities on the ground
floor of the traditional settlements enhanced this
quality. Although it could be developed on the open
spaces around the new building blocks, in 70% of
the contemporary housing many of these facilities
(i.e. common space, playgrounds and commercial
facilities) are lacking. 

EEnnvviirroonnmmeennttaall qquuaalliittyy aapppprrooaacchh
The spatial analysis of traditional housing, espe-
cially in Nablus, showed that besides the northern
openness of the living room (Iwan) into the court-
yard in order to make use of the northwest cool
summer winds gathered in the courtyard, it has
been oriented towards south for more solar radia-
tion in winter, (see Figure 7). This interrelationship
(courtyard - Iwan) encourages the nomadic move-
ment inside the house, where inhabitants select the
more comfortable place for doing their activities,
according to the climatic conditions (Rapport
A.1972).

In contrast, this interrelationship is missing in
the AL-Yarmouk courtyard housing in Jericho.
Service spaces (W.C & bathrooms) were opened
onto the courtyard, while living rooms gave onto
the outside limiting the potential of cross ventilation
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7 4

Figure 7. Environmental concept of the courtyard and Iwan, the solar angles were identified by the Solar Tool
program.
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inside the house, (see Figure 8).
More than 70% of modern housing use

mechanical and electrical tools for improving visu-
al and thermal comfort inside, especially the central
living room, which lacks natural light and ventila-
tion. The compactness of traditional settlements
reduced the facades exposed to sun to the mini-
mum for thermal protection objective, in contrast to
the spread and detached modern housing where
exterior walls are fully exposed to different climatic
conditions.

Over 40% of current outdoor spaces have a
west orientation. This orientation could be useful for
tackling the summer overheating problems, espe-
cially in Nablus, where the dominant winds come
from the northwest direction, but not in the case of
Jericho where east and north winds are the prevail-
ing summer winds. Moreover, diurnal ventilation is
not recommended due to the high air temperature
that could deteriorate the thermal comfort in hous-
es (Haj Hussein, 2005). 

Potential of vegetation in the modern out-
door spaces was one of the most satisfactory char-
acteristics, while it is mostly limited to potted plants
comparing to trees and water used in the courtyard.
However, it is still important for improving the out-
door quality.

CCOONNCCLLUUSSIIOONN

This paper presents the socio-environmental
dimensions of outdoor spaces in the Palestinian
housing design. Based on a satisfaction survey it
examined the current housing and its outdoor spa-

tial and social characteristics. The survey's results
show that outdoor spaces could play a significant
role in the improvement of the living quality in the
future Palestinian housing.

New thinking about the use of modern con-
struction technologies, improving and changing
certain housing characteristics (number of floors,
number of apartment, etc.) and the integration of
certain distinctive qualities of the traditional court-
yard architecture in the design of future housing will
be appreciated.

Configurations, spatial organization, orien-
tation, size, privacy and function are the most
important characteristics that helped the traditional
outdoor spaces, the "courtyard", to attain its social
and environmental qualities. Neglecting such char-
acteristics in future outdoor spaces design can lead
to their under-performance. These spaces, in terms
of passive solar heating and cooling, could have,
according to their climatic zone, an important role
in the houses.

In this paper only qualitative aspects have
been discussed. Further, more quantitative studies
will be necessary in order to evaluate the current
housing typologies characteristics and to develop
new approaches that create a satisfying effect on
the quality of inside and private outside spaces.
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Figure 8. AL-Yarmouk courtyard housing in Jericho. (Treated by author by kind permission of Palestinian Housing
Council).
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From whatever perspective we look upon the sus-
tainability and health quality of housing, the quality
improvement of the housing stock will be of major
importance. To achieve the goals of reduction of
fossil energy use, large scale refurbishments pro-
grams will have to be carried out. This goes togeth-
er with the necessity to prevent the ageing stock
from deterioration and to improve the physical
quality of neighborhoods and dwellings for livabili-
ty reasons. 

Although the range of topics presented in this
special issue of Open House International is broad,
they all contribute with relevant insights into the
challenges of the next decades. Physical improve-
ments of dwelling for the purpose of reduction of
energy use for heating have a direct impact on the
quality of the indoor health conditions. To address
the ecological sustainability in a broader perspec-
tive than the reduction of greenhouse gas emissions
in the use phase alone, we should make a more
holistic consideration of the effects of the use of var-
ious materials and the impact on a range of envi-
ronmental aspects. The expected 'life span' of an
improved dwelling is a crucial factor in the required
Life Cycle Assessment methods that can be used to
compare the environmental impact of different
options. This brings us to the field of social aspects
of sustainable housing and neighbourhoods. It is of
no use to improve the energy quality of dwellings
without considering if the type, size and place of the
dwellings still match the demands of today and dur-
ing the next period of the expected lifespan. Also
financial considerations play an important role. The
bills for rent and for energy are mostly considered
as separate entities. For financing sustainable
investments it seems essential to consider all hous-
ing costs. And if we know what has to be done in
terms of refurbishments or maybe demolishing and
replacement by new dwellings, then the question
arises: are home owners and occupants motivated
enough to take the initiative to invest and use the
house and heating services and other appliances in
the right and energy economic way? Are financial
incentives or command and control regulations
needed from the governments? And even when we
have tackled these barriers there remains a chal-
lenge for the building industry to produce what is

needed. The focus has to shift from new construc-
tion to refurbishments, which has a considerable
impact on construction methods and project man-
agement and cooperation between parties. New
methods and processes will be needed to work
adequately and to provide enough quality. New
forms of building control and quality assurance will
be needed as well, shifting from avoiding large fail-
ures and risks concerning safety and health to
assuring high performance levels. This context of
change creates a large puzzle to which this special
issue ads some small pieces. The gigantic transfor-
mation starts with awareness and knowledge.
Therefore it is essential to start with the question
how a sustainable built environment can be edu-
cated at an academic level. But since there is no
time to loose, we cannot only make plans and think
out new techniques, processes and regulations for
the future, we should also act today. 

To realize the aims for a sustainable and
healthy housing stock, innovation is needed on
many levels in the maintenance, refurbishment and
building industry. This starts with innovation in
design concepts, in the renovation and building
processes, in the interaction with the users of
dwellings. And there is a major role for national
and local governments to innovate policies, regula-
tions and financial conditions (taxes, rents) that
allow and stimulate this innovation in the building
sector. Many innovative techniques, processes,
management approaches and policy instruments
are used in a fragmented way on local levels and
in particular in renovation projects. The dissemina-
tion of this knowledge is therefore essential and that
is also the contribution of this special issue.

Henk Visscher
OTB research Institute for the Built Environment
Delft university of technology, Delft, the Netherlands
email h.j.visscher@tudelft.nl

EDITORIAL EEVALUATION  - HHenk VVisscher
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SMART HHOMES && UUSER VVALUES
Edited bby UUlf KKeijer aand GGreger SSandström
Royal IInstitute oof TTechnology
School oof AArchitecture aand tthe BBuilt EEnvironment.
Stockholm, SSweden.

This book discourses upon Smart homes and User values. Its aim is to contribute to bridging
the gap between technology and user values in the home setting. Most smart home projects
address technology development, albeit often with some application of the technology in
mind. In the book the other view is taken, starting with the users’ experiences and bringing it
back to technology, organisation and service delivery. Evaluations of smart homes in use are
presented. User perspectives on, i.e. ordinary residential living, assistive living and digital ser-
vices are covered. Presented results indicate how society, the real estate industry and the indi-
vidual residents may benefit; and the prerequisites for it. The book contains evaluations of
smart homes in Europe, Asia and North America. The book constitutes the state-of-the-art in
the field, indispensable for the construction and the real estate industry, developers of the
systems and technology, other professionals in the field, institutions, students and everyone
interested in new technology for homes and everyday life. 

Go tto wwww.openhouse-iint.com ffor aa ffree rread oof aa cchapter aand PPayPall oorder ddetails.
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and 300 words.
33.. The manuscript must have a maximum of
five keywords following the abstract.
44.. The manuscript must have a reference sec-
tion at the end with the author's names in upper
case followed by the year, the title of the refer-
ence in italics and the source or publisher in
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Reconstructing Architecture for the Twenty First
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MUST put all illustrations on a separate file and
only put the figure number with caption in the
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Any article which does not follow this guide line
will not be published.
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