
NA
Architecture,
Energy and Climate

NORDISK ARKITEKTURFORSKNING
NORDIC JOURNAL OF ARCHITECTURAL RESEARCH

1/2.2010

NA12-2010omslagLøseSider_NA12-2010OmslagLøseSider  22.03.13  10.41  Side 1



NORDISK
ARKITEKTURFORSKNING

Redaksjon
Eivind Kasa (Sjefsredaktør/Editor-in-Chief)
Ruth Woods (Redaksjonssekretær/Editorial Secr.)
Birgit Cold (Redaktør/Editor)
Rolee Aranya (Redaktør/Editor)

Grafisk form
Ole Tolstad - www.tolstad.com

Redaksjonens adresse
Nordisk Arkitekturforskning
Fakultet for arkitektur og billedkunst, NTNU
Eivind Kasa, Editor-in-Chief
Alfred Getz vei 3
7491 Trondheim
tel (+47) 73 59 50 07
www.arkitekturforskning.net

Tidsskriftets e-post:
nordark@ab.ntnu.no

Design og illustrasjon omslag
Alex Booker, NTNU

©Forfatterne og Nordisk Arkitekturforskning
ISBN 978-82-92880-07-4

Trykk: Tapir Uttrykk AS, Trondheim 2010

Tidsskriftet er utgitt i samarbeid med
Nordisk Arkitekturakademi

NORDISK FORENING FOR 
ARKITEKTURFORSKNING

Arbeidsutvalg
President: Peter Thule Kristensen
(peter.thule@karch.dk)
Vice president: Ebbe Harder
(ebbe.harder@karch.dk)
Secretary: Charlotte Mathiassen,
(charlotte.mathiassen@karch.dk)
Cashier: Marianne Schou
(marianne.schou@karch.dk)

Board members, Denmark
Peter Thule Kristensen
(peter.thule@karch.dk)
Jörgen Dehs, (joergen.dehs@a-aarhus.dk)
Gitte Marling, (marling@aod.aau.dk)
Ebbe Harder (deputy member)
(ebbe.harder@karch.dk)
Henrik Reeh, (deputy member)
(reeh@hum.ku.dk)
Ole Michael Jensen (deputy member)
(omj@sbi.dk)
Gertrud Jørgensen, (deputy member)
(gj@life.ku.dk)

Board members, Finland
Ari Hynynen, (ari.hynynen@tut.fi)
Aija Staffans, (aija.staffans@helsinki.fi)
Sari Hirvonen-Kantola, (deputy member)
(sari.hirvonen@oulu.fi)
Risto Suikkari, (risto.suikkari@oulu.fi)
Minna Chudoba (deputy member)
(minna.chudoba@tut.fi)

PRISER 2008 Utenfor
Tidsskriftet er fritatt for moms Sverige Danmark Finland Norge Norden
Valuta SEK DKK Euro NOK SEK

Abonnement enkeltpersoner* 350 290 38,5 320 425
Abonnement studerende/doktorand* 250 205 27,5 225 305
Abonnement 1 eks institusjon/bedrift* 525 430 57,7 475 625
Abonnement 3 eks institusjon/bedrift* 725 595 79,7 660 825
Kun medlemskap 50 45 5,9 50 50
Løsnummer 100 90 11,8 95 150
Løsnummer, dobbeltnummer 175 150 21,0 170 260
Årgang 87-00 100 90 11,8 95 150
Årgang 01-03 200 175 23,5 190 300
Årgang 04-06 225 200 26,9 215 280

*medlemskap for én person i Nordisk Forening for Arkitekturforskning.

ABONNEMENT OG MEDLEMSAVGIFTER

Betaling i Sverige til Postgirot 419 03 25-3
i Danmark til BG Bank 1-678-0995
i Finland til Leonia Bank 80013-70633795
i Norge til Den norske Bank 7877.08.13769

Abonnement og løssalg
Nätverkstans ekonomitjänst
Box 311 20, 400 32 Göteborg
Tel. 031 743 99 05
Fax 031 743 99 06
E-post: ekonomitjanst@natverkstan.net
OBS! Subject: NA

Board members, Norway
Eivind Kasa, (eivind.kasa@ntnu.no)
Peter Hemmersham
(peter.hemmersham@aho.no)
Birgit Cold, (deputy member)
(birgit.cold@ntnu.no)
Gro Lauvland, (gro.lauvland@ntnu.no)
Espen Johnsen, (deputy member)
(espen.johnsen@ifikk.uio.no)
Elisabeth Tostrup, (elisabeth.tostrup@aho.no)

Board members, Sweden
Fredrik Nilsson, (fredrik@chalmers.se)
Emma Nilsson
(emma.nilsson@arkitektur.lth.se)
Helena Mattson, (helena.mattson@arch.kth.se)
Ylva Dahlman (ylva.dahlman@sol.slu.se)
Magnus Rönn (deputy member)
(magnusr@arch.kth.se)
Maria Hellström Reimer (deputy member)
(maria.hellstrom.reimer@ltj.slu.se)

Styrets adresse
Nordisk Forening for Arkitekturforskning
President Peter Thule Kristensen
Kunstakademiets Arkitektskole
Philip de Langes Allé 10
1435 Kbh. K
tel (+45) 3268 6000
arkitektskolen@karch.dk

Betaling i land utenfor Norden i
SEK med SWIFT-adresse
PGSI SESS Account no: 4190325-3,
Postgirot Bank Sweden
SE-105 06 Stockholm

Ikke send sjekker.
Ikke betal til svensk postgiro fra Danmark,
Finland og Norge.

NA12-2010omslagLøseSider_NA12-2010OmslagLøseSider  22.03.13  10.41  Side 2



NORDISK  ARKITEKTURFORSKNING
NORDIC  JOURNAL  OF  ARCHITECTURAL  RESEARCH

1/2.2010

na1-2010innmat_NA-innmat  31.05.10  13.43  Side 1



THE ARTICLES HAVE BEEN PEER REVIEWED BY AT LEAST TWO OF THE FOLLOWING RESEARCHERS:

ANNEMIE WYCKMANS, NTNU

ARNE FØRLAND, Aarhus School of Engineering

ELI STØA, NTNU

HANNE LEHRSKOV, Aarhus School of Engineering

HANNE TINE RING HANSEN,Rambøll, Denmark

INGER-LISE SAGLIE, University of Life Sciences, Ås

JAAN-HENRIK KAIN, Chalmers University of Technology

LARS-GÖRAN MATTSSON, Royal Institute of Technology, Stockholm

MATHILDE PETRI, Royal Danish Academy of Fine Arts, School of Architecture

PER HEISELBERG, Aalborg University

RASMUS LUND JENSEN, Aalborg University

THOMAS JUEL CLEMMENSEN, Aarhus School of Architecture

TOMAS SVENSSON, Swedish National Road and Transport Research Institute

TORBEN DAHL, Royal Danish Academy of Fine Arts, School of Architecture

MICHAEL JONES, NTNU

MARIE LOUISE ANKER, STFK

SIGMUND ASMERVIK, UMB, Ås

FINN HAKONSEN, NTNU

DAG KITTANG, NTNU

STAALE SINDING-LARSEN, NTNU

MAGNUS RÖNN, KTH

TIM ANSTEY, KTH

BIRGIT COLD, NTNU

ANNE KATHRINE FRANDSEN, SBI

na1-2010innmat_NA-innmat  31.05.10  13.43  Side 2



Innhold: Vol. 22, No 1/2.2010
NORDISK  ARKITEKTURFORSKNING –  NORDIC  JOURNAL  OF  ARCHITECTURAL  RESEARCH

3

TOPIC: ARCHITECTURE, ENERGY AND CLIMATE

Architecture, Energy and Climate

Housing, mobility and urban sustainability - examples and best practices from
contemporary cities

Building for climate change – meeting the design challenges of the 21st century

Towards a New Paradigm: Design Strategies for Architecture, Energy and
Climate Change using Danish Office Builidings as a Case Study

From ecological houses to sustainable cities. Architectural minds

How can we adapt education programmes to the architecture of the future?

Three types of environmental effort
– behavioural changes, technical development, architectural design

Integrating Urban Design, Land Use and Transport Policies to Contribute
Towards Sustainable Development. The Bus Rapid Transit System (BRT) in Three
Developing-Country Metropolises: Curitiba, Beijing and Johannesburg

VITENSKAPELIGE ARTIKLER UTENFOR TEMA
Reusing the past: Popular architecture in Golsfjellet summer mountain farm
area

Accessibility and sensory experiences: designing dwellings for the visual and
hearing impaired

The Wooden City of Stavanger. Self image as a basis for development

Retracing Khufu’s Great Pyramid. The “diamond matrix” and the number 7

Architects and the creation of images

FORUMARTIKLER
Hva skal vi med arkitekturforskningen? Samtale med tre praktiserende
arkitekter i Trondheim om arkitekturforskning og praksis

Om at skabe tankevækkende viden - vidensformer mellem arkitekturens praksis
og forskning. Et intevju med Kristian Kreiner

BOKANMELDELSER
Tom Nielsen:
Gode intensjoner og uregjerlige byer

Åshild Lappegard Hauge: Housing and Identity. The Meaning of housing
communication identity and its influence on self-perception

Books Recieved/Bokomtaler

4
MICHAEL LAURING

9
PETTER NÆSS, VICTOR ANDRADE

21
MATHIAS HAASE, INGRID ANDRESEN, BERIT TIME, ANNE GRETE HESTNES 

32
ROB MARSH, VIBEKE GRUPE LARSEN, JAKE HACKER

47
MICHAEL LAURING

61
MARY-ANN KNUDSTRUP

74
CLAUS BECH-DANIELSEN

83
VICTOR ANDRADE

95
INGER-LISE SAGLIE, GRETE SWENSEN

109
CAMILLA RYHL

123
LEROY OLAF TONNING

135
OLE JØRGEN BRYN

145
YLVA DAHLMAN

157
KENNETH STOLTZ

169
INGE METTE KIRKEBY

177
DAG KITTANG

179
RANDI A. NARVESTAD, DAVID CLAPHAM, EINAR STRUMSE

181
EIVIND KASA

na1-2010innmat_NA-innmat  31.05.10  13.43  Side 3



Nordisk Arkitekturforskning 1/2-201074

Three types of environmental
efforts – behavioural changes,
technical development,
architectural design

In this article three generations of sustainable
constructions in Denmark are presented, and on
this background three types of environmental
efforts in the built environment are pointed out.
In one of them the environmental results are
achieved through development of techniques, in
another type the environmental results are achi-
eved through changes in behaviour, and in the
third type the environmental results are achieved
through architectural design. 
It is important that architects are aware of the
different types of environmental efforts. Firstly,
they can all lead to significant environmental
results, and therefore they should all be consi-
dered in relation to specific projects. Secondly, it
is important that the three types of environmen-

tal efforts are combined and planned in relation
to each other in order to make them interact in
fortunate ways. 
Finally, the article emphasizes that architects in
the initial design phase make a series of choices
that are crucial to resultant consumption in the
construction – and that the environmental consi-
derations can act as the fundamental architectu-
ral idea. 

Claus Bech-Danielsen

Nordic Journal of Architectural Research
Volume 22, No 1/2, 2010, 8 pages
Nordic Association for Architectural Research
Claus Bech-Danielsen
Danish Building Research Institute, Aalborg University, Denmark

TOPIC: ARCHITECTURE, ENERGY AND CLIMATE

Keywords:
Sustainable constructions in Denmark, change
in behaviour, technical approach, architectural
approach.. 

Abstract:

na1-2010innmat_NA-innmat  31.05.10  13.43  Side 74



Introduction
In Denmark the first environmental efforts in
constructions were developed about forty years
ago (Jensen, 1994). Subsequently, there have
been three generations of sustainable con-
structions. In all three, the objective was to
reduce the environmental impacts of construc-
tion, but the environmental outcomes were
achieved in different ways.

In the 1970s environmentalists and grassroots
movements - at the tail end of the youth revolt
and as part of a protest against 'bourgeois life'
in the established community - experimented
with alternative ways of living (Jensen, 1994).
They quit their jobs in modern society and
moved into production collectives where they
grew their own vegetables in order to rediscov-
er the fundamental qualities of life and by
using inexpensive recycled materials in DIY
construction they freed themselves from the
economic constraints of the wider community.
'Sustainability' was not yet a topic, but many of
the changes and efforts of the grassroots
movements became fixtures in sustainable
constructions of the following decades. 

In the 1980s engineers, researchers and tech-
nicians entered the scene. The report of the
Brundtland Commission, launched in 1983 and
published in 1987, identified 'sustainable devel-
opment' as an important societal goal (World
Commission 1987), and it was realised that 40-
50% of total energy consumption in most
Western countries are used for construction
and operation of building (Østergaard 1992),
and as such focus was put on buildings and
settlements. Thus the efforts of increasing
insulation standards, which had been an
important goal since the energy crisis in 1973,
was extended and expanded with the develop-
ment and use of other forms of resource sav-
ing techniques (heat exchangers, solar panels,
water saving fittings, etc.). Also there was
increased focus on environmental manage-
ment and on the use of software and LCA
analysis (Dinesen et al. 1997), which charts the
total environmental impact from cradle to
grave.

Finally, in the 1990s the architects entered the
scene. From an environmental perspective both
grassroots and building engineers had
achieved interesting results, but the architec-
tural outcome was less satisfactory (Bech-
Danielsen et al., 1997). As a result, sustainable
constructions were only attractive to a narrow

group of residents, and during the 1990s
awareness arose that sustainable construc-
tions had to be designed in modern and beauti-
ful architecture in order to create credible
alternatives to conventional solutions. And it
was realized, that architects during the design
phase make a series of choices that are crucial
to later consumption in the building. Therefore,
initiatives were taken to have the environmen-
tal considerations taken into account in the
architectural design, and in some projects the
environmental considerations even became the
fundamental architectural idea.

The three generations of sustainable construc-
tion show three different types of environmen-
tal performance. Grassroots primarily achieve
their environmental results through a change in
behaviour (habits, routines, patterns of con-
sumption etc.). Engineers primarily achieve
their environmental results through develop-
ment of technologies (constructions, materials,
insulation techniques, renewable energy sup-
plies etc) Architects primarily achieve their
environmental results by basing the architec-
tural design on environmental considerations
(the layout of the house, minimising the build-
ing surface, climatic adaptation etc.) 

As an architect it is important to know all three
types of environmental efforts. First, because
they can all lead to significant environmental
results, and therefore they should all be used.
Secondly, they can (which will be given exam-
ples of in the following) interact in unfortunate
ways, if they are not planned in relation to each
other.

Therefore, this article presents the three kinds
of environmental efforts, and gives examples of
how they interact - fortunate and unfortunate -
with each other. The article is based on experi-
ence from research projects conducted at the
Danish Building Research Institute in the last
fifteen years. 

Environmental effort – focusing on behav-
ioural changes.
In the Danish context, suburban one-family
houses and the associated lifestyle have often
been considered as environmentally problem-
atic. From a theoretical and logical point of
view there is also no doubt that a detached
house having outer surfaces all around, poten-
tially has a greater heat loss and therefore
should be more energy consuming than for
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example a dwelling in a multi-storey building
surrounded by other dwellings. 

However, this is not always the case. Quite
often green accounts reveal that energy con-
sumption in one-family houses is not neces-
sarily higher than in other housing types -
sometimes their energy consumption is even
lower.1 Why is that?

One explanation you get, when you look into
similar consumption measurements / green
accounts made in other housing types. For
example, a few years back a Copenhagen sub-
urban municipality made green accounts in all
dense/low settlements of the municipality
(Albertslund Kommune 2008). The energy con-
sumption in the settlements was measured,
and it turned out that it varied dramatically
between settlements. Since they were built
during the same period, constructed using the
same building techniques and had the same
standards of insulation, the variation in energy
consumption had no technical explanation. The
main explanation parameter was ownership. In
rental housing, (where a caretaker is in charge
of heating and where the tenants are not
directly responsible for his/her heating) the
energy consumption was, in some cases, twice
as much as that of a similar privately-owned
house. 

The importance of focusing on lifestyles and
behaviour was pointed out during the prepara-
tion of the doctoral thesis "Urban Ecology and
aesthetics" at the Danish Building Research
Institute (Bech-Danielsen, 1996). As part of the
research project the patterns of consumption
in a residential block were studied, and it was
found that the use of resources varied dramati-
cally between the individual apartments - even
though they were provided with the same water
saving techniques; in one apartment the daily
water consumption was 66 liters/person, in a
second home, it was 287 liters/person. Thus
there was a variation of approx. 440%. In com-
parison, specialists attribute the use of water-
saving technology a savings potential of approx.
30%. The doctoral thesis concluded that tech-
nical measures certainly lead to environmental
achievements, but it stressed the importance
of also focusing on the residents' behaviour.
The behaviour and the routines in everyday life
are crucial to the environmental performance.

Behavioural changes could be, for example,
that residents take shorter showers, that they

turn down the heating, that they turn off the
lights when they leave a room, that they sepa-
rate waste, that they use public transport, etc.
This behaviour may not be influenced directly
by the work of the architects, however, in some
projects they have tried to increase the envi-
ronmental awareness among residents in
order to influence their behaviour. This has
happened in projects where residents are
involved in the design of the sustainable con-
cept of the buildings. This was the case in a
very interesting housing project that was built
back in 1990 - 'Ökohaus-Cornelius Strasse' –
designed by the German architect Frei Otto. To
ensure the motivation and the involvement of
the residents, Otto is convinced that sustain-
able changes should start with the individual
choices of each resident. Therefore, in the cur-
rent housing project information on environ-
mental issues was an important part of the
sustainable concept. Environmental experts
were hired to inform the residents about envi-
ronmental problems and to teach them how to
deal with these problems (Bech-Danielsen,
1996). Subsequently all professionals and
experts stepped back and left it up to individual
families to decide the extent and nature of their
environmental efforts. 

Thus the initiatives taken in the individual
dwellings in Ökohaus are very different and in
this way the ideals of diversity that penetrate
architecture during these years and which are
certainly expressed in the architecture of Öko-
haus, are also expressed in the sustainable
concept of the settlement. One family has built
their home of clay, a second family cleans and
recycles the grey water directly in the dwelling,
while a third family (where the man is an elec-
trician), has reduced the electromagnetic radi-
ation from the home network. Otto, however,
does not so much emphasise this range of
technical solutions but rather the process that
the residents have been through. He is con-
vinced that it has influenced residents' aware-
ness and behaviour in an environmentally
sound direction (Bech-Danielsen, 1996). 

Another interesting observation we made at the
Danish Building Research Institute when we
were linked to an urban renewal project in
Kolding. We were asked to do green accounting
on the consumption of energy and water before
and after the planned renewal - in order to
clarify whether the planned savings were
achieved. The objective of the urban renewal
project was – through the use of a number of
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technical measures - to save 10-15% of water,
electricity and heat (Jensen 2000). For various
reasons the project was postponed for a year,
nevertheless, the researcher from the Danish
Building Research Institute took the opportuni-
ty to send the results of the green accounts to
the residents. This way the residents were
informed about their personal consumption
and about the environmental effects related to
this consumption. A year later the green light
was given for the planned renewal, and the
researcher was again asked to determine the
residents' consumption of water, electricity and
heat immediately before the renewal.
Surprisingly it appeared that all the targeted
savings had been achieved even before the
actual work on the renewal had started.2 The
conclusion is that visualization and the result-
ing awareness can be effective ways to achieve
important changes in the patterns of consump-
tion - and thus a very inexpensive way to
achieve environmental results.

A fundamental reason why environmental
problems grow and grow, despite the ¬techno-
logical progress, increased efficiency and
improved standards of insulation is our
increasing wealth. So far the increasing wealth
has resulted in increased consumption. For
instance, the Danish energy consumption for
domestic heating has not decreased at any
time in the last 100 years - despite the fact that
the Danish Building Regulations have made
ever stricter requirements to building insula-
tion. One major reason is that in parallel with
our growing efficiency in heating each residen-
tial square meter, the residential space has
increased considerably in size.3 Thus our total
living area is growing every year, and therefore
we fail to reduce the energy used for space
heating. 

Environmental effort – focusing on technical
development.  
Most Danes associate environmental action in
the built environment with a technical
approach, and they are quite confident that the
environmental problems can be solved through
the use of new techniques and by developing
new materials. Action at the infrastructural
level – improved efficiency of power plants and
district heating and increased use of renewable
energy sources4 have been followed by techni-
cal efforts and improved efficiency at the build-
ing level. Among the most well-known tech-
niques are building insulation, solar panels,

photovoltaics, heat pumps, ground heating and
fuel cells, but also various forms of water-sav-
ing technologies for recycling and reuse have
been quite popular.

The development of the technically oriented
environmental effort is primarily the domain of
engineers, and a number of technical features
can be located in basements and ceilings
which therefore have no impact on either
architectural design or on the residents' well-
being and lifestyle. Thus it is a typical feature
of the technical environmental effort that it
does not impose specific requirements on resi-
dents' participation and environmental aware-
ness; a lot of techniques reduce the environ-
mental impact of the dwelling regardless of
residents' behaviour. Therefore the technical
solutions are particularly suitable in residential
settlements, where the environmental interest
and enthusiasm among the residents is small.

Claus Bech-Danielsen: Three types of environmental efforts – behavioural changes, technical development, architectural design 77

Figure 1:
In a research project conducted
by SBi, energy consumption in
various residential areas in Århus
Municipality was mapped. Not
surprisingly, the most affluent
neighbourhoods have the largest
consumption. Our traditional way
of spending our wealth leads to
greater consumption and envi-
ronmental problems. (Bech-
Danielsen et al, 20041; Jensen
and Olsen 2003).
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Building insulation is the energy-saving tech-
nique that has been particularly highlighted in
Denmark and the other Nordic countries. Since
the first energy crisis in 1973, the requirements
for insulation of buildings have been reinforced
repeatedly by changing Building Regulations.
These have had architectural implications. For
instance, the single-family houses of the 1970s
and 1980s had a closed and massing appear-
ance to the north (having only small and few
windows). However, in recent versions, the
Danish Building Regulations have changed, so
the previous requirements for each part of the
building have been replaced by a definition of
the amount of consumed energy allowed. This
leaves more freedom for the architectural
design.

At the same time there have been significant
improvements of the insulating effect of mate-
rials. This has especially been the case with
windows, which were previously associated
with very high heat losses. The development of
highly insulating windows is now reaching a
stage where the glass insulates almost as well
as a solid wall. When adding the passive solar
heat (gained through the windows), a façade of
glass can now be more heat-efficient than a
solid outer wall. This makes it possible - at
least in theory - to construct low-energy hous-
ing as 'boxes of glass'. There have been experi-
mental buildings in Denmark that have tested
the possibilities of the new types of glazing,
including a low-energy housing project by
architects Lundgaard and Tranberg (SBi, 1999).
The 1970s and 1980s closed architecture had
disappeared, and instead the low-energy build-
ing appeared in glass and steel. In this version,
the architectural ideal of modernism became
sustainable. 

In the latest version of the Danish Building
Regulations (BR08), the insulation require-
ments were tightened: the energy consumption
in new buildings is now required to be less
than 70 kWh /m² per. year.5 It is expected that
the energy requirements to buildings will be
tightened further in the near future. In 2010 it
is the plan to further reduce energy consump-
tion in new buildings by 25% and in 2015 new
building requirements are expected to cut fur-
ther 25% off the energy consumption. It is the
Danish as well as the European intention that
building regulations will require the equivalent
of 'passive houses' by 2020. The increased
requirements imposed on new building make it
increasingly essential to focus on the energy
consumption of existing buildings. 

The Danish Building Research Institute recent-
ly conducted an assessment of the potential
heat savings in existing Danish housing
(Wittchen, 2004). It was stated that it is possi-
ble to save more than 30 Peta Joule, simply by
replacing windows and improving insulation of
walls, floors and roofs. The biggest energy sav-
ings can be achieved in old houses built before
1930, but also in houses built in the period
1961 to 1972 major energy savings can be
achieved.

The technical development is strong, and
important energy savings and environmental
results can be achieved by means of new envi-
ronmentally-oriented techniques. However,
one-sided confidence in the technical develop-
ment can foster the result that the environ-
mentally favourable effects fail to materialise.
This has been the case in a number of housing
estates that were fitted with glass-enclosed
balconies with a southern exposure in connec-
tion with a comprehensive process of sustain-
able urban renewal (Svensson & Wittchen
2003). The working notion behind the glass
enclosure is to turn the balcony into a seasonal
conservatory, which is then supposed to induce
passive solar warmth into the remaining sec-
tions of the apartment. However, the residents
did not always make use of the glass enclo-
sures as intended. Electric radiators were
placed in the glass-enclosed balconies, so that
these spaces could be used all year round, with
the consequence that the anticipated savings in
terms of energy failed to materialise and the
end result was an increased consumption of
energy.

Nordisk Arkitekturforskning 1/2-201078

Figure 2:
Low-energy housing transforma-
tion - the development of new
types of glazing have turned
architecture inside out, in which
now appears with an open 'skin'
of glass and steel. (Architects:
Boje Lundgaard and Lene
Tranberg). 
Photographer: Bech-Danielsen.

na1-2010innmat_NA-innmat  31.05.10  13.43  Side 78



Environmental effort – focusing on
architectural design 
As the architectural qualities in grassroots
sustainable settlements as well as in engi-
neers environmental experiments had repeat-
edly been questioned, the sustainable con-
struction had an image problem.6 It simply did
not appeal to a wide audience of users, and a
number of initiatives were launched in the
1990s to develop the architectural design of the
sustainable construction. It was, among other
things, the essential goal of 'The Green Fund'
initiated by The Danish Environmental Ministry
(Gram-Hanssen, 1998): Sustainable construc-
tion had to be designed in architectural quality
in order to appeal to a wider circle of people.

When architects entered the scene, a new type
of environmental action was developed. Already
in the initial design phase, architects make a
series of choices that may be crucial to later
consumption in the building, and on that back-
ground the environmental considerations were
now taken into account in the architectural
design in line with other considerations. The
environmental considerations impinge directly
on the architectural design – the environmental
considerations can even act as the fundamen-
tal architectural idea.

This has been proven in many projects
designed by the German architect Thomas
Herzog. For example, in a two-family house in
Pullach-Munich the main environmental objec-
tive was to exploit daylight optimally - partly in
order to achieve passive solar energy (for heat-
ing) and partly to minimise the need for elec-
tricity (for artificial lighting). This has led to a
long, narrow building body that lets sunlight
reach deep into all the rooms. The large over-
hang of the building is also environmentally
justified, as it protects the facades against
weather and thus reduces the need for future
maintenance - and extends the life of the
building. The architectural form is the environ-
mental effort. 

Also the Australian architect Glenn Murcutt
has achieved environmental results by putting
the building-related consumption in the design
work. Murcutt's buildings are designed based
on conditions at the actual place - the culture
of the place, the planting on the site, the local
climate etc. Wind conditions and the height and
course of the sun over the year are some of the
local qualities that are crucial for his design. 

Thus Murcutt's design is always related to a
specific place, and this should remind us that
an architectural / sustainable concept that
works well in a building in one specific place
cannot necessarily be repeated uncritically in a
building somewhere else: A sustainable con-
cept cannot be regarded as a fixed guideline
that can be repeated again and again. For
example, have a look at some of the sustain-
able constructions in Berlin, where architects
have made great efforts to ensure that the
rainwater can seep directly into the groundwa-
ter. In the neighbouring settlement you might
find massive pipes installed to pump ground
water away from the area. The fact is that
Berlin is built on wetlands, where groundwater
is extremely high - and that recent years' major
construction activity in Berlin has only been
possible by pumping tonnes of groundwater
out of the city. So although it is common sense
elsewhere to let rainwater seep into the
groundwater, it is nonsense in Berlin. 

Traditional buildings are often designed in
terms of a specific place and inspiration of the
development of sustainable construction can
often be found in historic construction.
Previously, economic resources were scarce,
the buildings were badly insulated, and domes-
tic heating often involved hard work by the resi-
dents. Consequently the use of energy was
wisely minimised and many efforts were made
to retain heat. Building location (with an
emphasis on shelter and protection, rather
than panoramic views and visibility), wooded
areas (creating shelter and related to the
prevalent winds), interior (with porch, centrally
located chimney / fireplace, north-facing
pantries etc.) are examples of traditional hous-
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Figure 3:
Semi-detached house in Pullach
near Munich. (Architect: Thomas
Herzog). 
Photographer: Bech-Danielsen.
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ing qualities that are now reinterpreted in sus-
tainable construction.

One of the most inventive Danish sustainable
housing projects was designed a few years ago,
as a result of a prize competition at the design
schools and architecture schools in Denmark.
The students were asked to develop the future
housing - with emphasis on sustainability
(Bech-Danielsen 2001). The winning project,
Boase, aims to establish wooded areas on the
contaminated sites in the cities, integrating
nature in the city, while the plants purify the
polluted soil.7 The housing area is constructed
on pillars to ensure that the tree roots can
clean the soil under the buildings, and walk-
ways connecting the dwellings are established
at a level with the tree crowns. This way the
environmental efforts are related to interesting
experiences and new ideals of urban life. 

The private residences in Boase are clustered
around a flexible common room, and while pri-
vate residences appear in a tight, cubic design,
the common space is enclosed by a tent-like
structure. The structure consists of a textile
that accumulates energy in small fibres of pho-
tovoltaic woven into the material. Thus the
development of photovoltaic is a good example
of how the different types of environmental
efforts can interact in fortunate ways. The pro-
duction of the photovoltaic has become so

sophisticated that they can be incorporated into
building materials - the technical development
made it possible to integrate the technical
solution into the architectural design. 

Postscript
Actually, architects have been working on how
to solve environmental problems for almost a
century. When the modernism concept of
architecture and planning was developed in the
early 20th century, the starting point was pollu-
tion in the rapidly growing industrial cities.8 At
the building level the modernist found the
solution in a light and airy architecture with
white walls and large windows that accommo-
dates hygienic issues at the time. At the settle-
ment level they opposed the traditional urban
structure in the development of park settle-
ments that were oriented towards the daylight.
And at the city level the ideal of zoning was
developed in order to move housing away from
noisy and polluting industries, and suburban
development in the urban periphery also grew
from a desire to get out in to the 'light and air'
- away from the noisy and polluted inner cities.

Thus the urban planners of the 20th century
solved urban problems of the time by estab-
lishing a distance. Residential areas were
moved away from polluting industries and
urban development was created at a distance

Nordisk Arkitekturforskning 1/2-201080

Figure 4:
Boase – the architectural concept
is based on solving an environ-
mental problem in urban areas:
Contaminated sites.

na1-2010innmat_NA-innmat  31.05.10  13.43  Side 80



from the dense and crowded inner cities. This
strategy also characterises the environmental
work of the post-war period: With the renova-
tion systems, sewerage and tall chimneys,
waste and other pollution were exported still
further into the surroundings.

Towards the end of the 20th century, environ-
mental problems, however, reached a global
scale, and they were not to be solved by build-
ing chimneys even higher or by sending waste
substances even further out into the surround-
ings. Today, even the farthest corner of the
world is affected by environmental pollution –
neither the atmosphere, the sea nor the land-
scapes can hold more - and we are forced to
deal with them in a more preventive manner.

This is actually happening in projects like
Boase. Boase is based on a fundamental urban

and environmental problem – the contaminated
sites of the industrial period. The project com-
bines a solution to the environmental problem
with development of new urban and architec-
tural qualities. Technical, cultural and architec-
tural developments are linked to the formula-
tion of new ideas about living in green sur-
roundings in an inner city area. 

Architectural design always starts with the for-
mulation of a problem, and architectural quali-
ty occurs when an architectural concept
addresses the problem in a convincing way. At
a time when environmental problems are fun-
damental, it is crucial to the ability of the
architects, that the environmental problems
are part of the formulated problem. Solving the
problem then become an important architec-
tural task. 
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1 To give an example: In Albertslund (a Copenhagen
suburb) the heating of 100 m2 detached housing
leads to 0,86 tons/year of CO2 in average. In the ren-
tal blocks it leads to 1,28 tons/year (Albertslund
Kommune 2009).

2 Consumption of heat was reduced from 5255
kwh/person/year to 4813 kwh/person/year, consump-
tion of water was reduced from 135 l/person/day to
121 l/person/day. Consumption of electricity was
reduced by ap. 10%.  (Jensen 2000).

3 Each Dane has 52 m2 of dwelling on average - and
here is not counted the approx. 200,000 Danish
second homes such as weekend cottages etc.

4 In Denmark 10% of the total use of energy is produ-
ced by renewable energy sources – mainly wind
[Source: www.energistyrelsen.dk]. 

5 Building's overall need for additional energy for
heating, ventilation, cooling and hot water per. m²
heated floor-space must not exceed 70 kWh /m² per.
year conferred 2200 kWh. years divided by the heated
surface area.

6 This was stated as one of the main reason, when
the Danish  Environmental Ministry launched 'The
Green Fund' in the late 1990s (see following descrip-
tion). 

7 For more information: www.boase.dk

8 At this time the pollution was a local problem -
related to health of the local population. Later in the
century the environmental problems became global,
and related to the basic existence of human beings. 

NOTES
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