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Abstract

The focus of this dissertation is on existing housing areas: in industrialised
western countries, in 2005, the number of existing buildings that are taken
care of, maintained, repaired, renovated or restructured for other functions is
higher than the number of buildings that are (new) built.

This is a review dissertation, based on empirical material and further reflections
from previous research projects dealing with Swedish housing renovation:
private-owned old single-family housing areas and large housing areas from
the 1950s, 60s and 70s, mainly owned by housing companies.

The concepts of careful renovation, environmentally-friendly renovation and
sustainable renovation are analysed as different approaches to housing
renovation. The aim is to present an interpretation of sustainable renovation that
includes the goals both of careful renovation and of environmentally-friendly
renovation as necessary components of sustainable development.

This dissertation identifies and analyses the main issues that may be faced
during renovation and that have a relevant impact on the environment, the
architecture or the inhabitants, and describes the renovation actions that have
been used in the studied projects.

It concludes with reflections about positive results, incongruities and
challenges that may be found in projects of sustainable renovation.

Keywords:

Swedish housing, housing renovation, careful renovation, environmentally
friendly renovation, ecological refurbishment, sustainable renovation.
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Referat

Avhandlingen fokuserar på befintliga bostadsområden. I de industrialiserade
västerländerna, år 2005, är mängden befintliga byggnader som underhålls,
rustas up, byggs om eller förändras till andra funktioner större än mängden
byggnader som byggs nytt.

Detta är en sammanläggningsavhandling som grundas på empirisk material
och ytterligare reflexioner från tidigare forskningsprojekt om svensk
bostadsombyggnad: äldre villaområden med privatägda hus, och stora
bostadsområden från 1950-, 60- och 70-talen, huvudsakligen ägda av
allmännyttiga bostadsföretag.

Begreppen varsam ombyggnad, miljöanpassad ombyggnad och hållbar ombyggnad
analyseras som olika förhållningssätt inför bostadsombyggnad. Syftet är att
lägga fram en tolkning av ”hållbar ombyggnad” som inkluderar både mål för
varsam ombyggnad och mål för miljöanpassning som nödvändiga
komponenter för en hållbar utveckling.

Avhandlingen identifierar och analyserar väsentliga frågor som kan uppstå i
ombyggnadsprojekt och som har inverkan på naturmiljön, arkitekturen
och/eller invånarna. För varje fråga, redovisas de åtgärder som använts i de
studerade ombyggnadsprojekten.

Den avslutas med reflexioner kring positiva resultat, motsägelser och nya
utmaningar som kan finnas i projekt för hållbar ombyggnad.

Nyckelord:

Bostadsombyggnad, varsam ombyggnad, mijöanpassad ombyggnad,
miljöanpassning, hållbar ombyggnad.
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Preface

Each of us has the responsibility to contribute to sustainable development and each of us
must figure out his or her role in this process. As an individual, I realize that I can
decrease my use of natural resources and share them with respect for all people’s right to
a safe and decent living. As an architect, I can design and renovate buildings and places
taking into account all the different aspects that are important for sustainable
development. As a researcher in architecture, I can collect and discuss facts and
experiences that may explain and support why and how a design project can contribute
to sustainable development.

This dissertation has been written to sum up and reflect on three of my previous research
projects with the intention of transmitting some knowledge and inspiration for taking
care of our built environment – specifically, housing -- in a sustainable way.

The encouragement to embark on such a venture as writing a dissertation came from
several people in the School of Architecture at the Royal Institute of Technology:
Professor Jerker Lundequist, Professor Rolf Johansson and my colleagues and friends
Ingela Blomberg and Sonja Vidén. The writing of this dissertation took more time and
more work than I had expected, but I thank these people for having kept me motivated
until the end of it.

Further encouragement and inspiration has come from many other people, among whom
are Örjan Svane, opponent in my first seminar, Tomas Wikström, opponent in my final
seminar, and Professor Bo Göran Hellers, head of the School of Architecture and
attentive reader of the different drafts of this dissertation. I thank them for their advice,
criticism, support and efforts to help clarify my ideas.

Special thanks go to all those who have been part of the BOOM group through the years,
to Ingela Blomberg and Sonja Vidén in particular for 25 years collaboration, and
constant help in editing my Swedish texts! Thanks also to all the research partners and
the reference groups that have contributed to the research projects that are part of the
dissertation.

Many other work and study colleagues and friends have provided support, insisting on
this work when I was ready to give up, and I owe them many thanks. Among them are
Abdella Abarkan, Kersti Berggren, Åsa Dahlin, Katja Grillner, Nino Monastra,
Professor Johan Mårtelius, Inger Norell, Eva Rudberg, Magnus Rönn, and, not least, our
administrators Seja Natri and Ana Brené, and our computer expert Valdemar Angelov.
Thanks to Jessie Temple at the University of Washington for her care in editing my
English.

For the financial support for writing the dissertation I thank Formas through Conny
Rolén and the School of Architecture and the financers of the three research projects
included in the dissertation.

A special thank to my advisors who followed me all the way: Jerker, Sonja and Ingela.

Marina
Stockholm, December 2005
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“Homes are important.
They are the places where we live, pray, suffer, laugh and cry…

Places where we always want to return and remember how it was.”

Oscar Niemeyer
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My research background

I have always been more interested in analysing, understanding,
preserving and renovating existing architecture than in shaping new forms.
Looking back at the research, investigation and evaluation projects I have
been working with during the past twenty-five years in three different
parts of the world, Italy, US and Sweden, some common themes emerge:  a
curiosity about the history of buildings and about the people inside and
behind them, and the conviction that buildings and places play a
significant role in people’s lives.

The thesis for my first architectural degree from the Politecnico of Milan,
“Spazio Architettura Comportamento” was written in 1975 under the
leadership of professor Paolo Portoghesi.  With this thesis, I began my
research in architectural theory with the study of philosophical and
psychological concepts about the relationship between the perception of
architectural space and behaviour. 1 The choice of the subject was, in part,
the consequence of two years of course and research activity in the
department of Psychology at the Faculty of Medicine of the University of
Milan.  My intention was to combine my study of architecture with
psychological research.

Basing my methods on readings about the origins of the concept of space in
different disciplines, on the significance of the interaction between people
and place and on the role of personal experiences in the perception of
space, I tried to discover how inhabitants relate to their dwelling areas.  I
tested these methods in a housing area in the outskirts of Milan and found
that the ways in which buildings and places are perceived, experienced,
used and appropriated by people are very important both for the well-
being of the inhabitants and for the image and the management of the
place.  In subsequent research I have continued to investigate how
architecture relates to its context, to culture, to the natural environment and
to the people for which it has been designed.

My interest in the relationship between the perception of architecture and
behaviour led me to the phenomenological approach to architecture and to
the writings of a number of architectural theorists, including Christian
Norberg Schulz and Kevin Lynch.  During a research period in Norway in
1976, under the guidance of professor Christian Norberg Schulz, I studied
                                                       
1 Botta M. “Spazio Architettura Comportamento,” 1975.
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the development of Norwegian wooden towns.  I continued this research
into old wooden towns in Sweden under the guidance of professor John
Sjöström in 1977. Besides the renovation of minor wooden towns, I became
interested in the debate about housing renovation that was underway at
that time in Stockholm, particularly with regard to the renovation process
used in the historical centre of Bologna, Italy. In this context, I met Ingela
Blomberg and, later, Eva Eisenhauer and Sonja Vidén and participated for a
few months in a research project on the renovation of the older suburbs of
Stockholm.2 In 1978, I continued my research on the renovation of minor
towns in Finland under the guidance of professor Henrik Lilius and, in
1980, in Denmark.

In 1978, with the support of a Fulbright Scholarship, I attended a two-year
program for the degree of Master of Science in Architecture at the
Massachusetts Institute of Technology, in the Environmental Design
Program, founded by professor Kevin Lynch. My studies at MIT began
with discussions about the definition of “environmental design.”  These
discussions led me to an approach to design based on an interdisciplinary
analysis of the context. This approach was reflected in the courses I chose:
solar architecture, environmental psychology and visual art as well as
architectural design, environmental design and the history of urban forms.
A position as research assistant to Sandra Howell, professor in
environmental psychology, allowed me a deeper understanding of the
social science approach to architectural research.

In 1979, I was one of seven MIT students who participated in a seminar at
ILAUD (International Laboratory of Architecture and Urban Design) in
Urbino, Italy, under the guidance of Professor Giancarlo de Carlo.3  The
main theme of the seminar, “Signs and Insights,” was that of “reading” the
architecture, the town and the landscape of Urbino.   In our study, the MIT
team addressed methods of looking at places and of understanding them,
which might be useful in the practice of design.  We also developed a
methodology for identifying and analysing those qualities that make places
adaptable to the needs of their users.  We developed the notion of the
“tractability” of a place to describe the design quality that allows a place to
be used, changed and adapted by its users.

My thesis for the Master of Science degree from MIT “Stockholm 1930 –
1980” under the leadership of professor Tunney Lee, drew on these ideas
about understanding architecture by reading its context and by uncovering
the intentions and motivations behind it.4   In that thesis, I focused on two
eras in the architecture and planning of Stockholm:  the famous Stockholm
Exhibition of 1930, which marked the entrance of the modern movement
into Sweden, and 1980, the year in which I was writing the thesis.  In 1980, I

                                                       
2 Smalhus framtidshem” (“Slab houses, future homes”), BFR T21, 1978.
Ingela Blomberg and Sonja Viden have then been my workmates since 1981.
3MIT contribution in “Signs and Insights,” ILAUD Annual Report, Milano, 1979.
4 Botta M., “Stockholm 1930-1980”1980.
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was seeing the start of a period of reflection and search for new directions
following the building boom of the 1960s and 1970s, and the thesis reflects
my desire to understand the ideologies and motives that shaped
Stockholm's housing in those periods.  I chose to study Stockholm because
of my conviction that Stockholm's modern development was characterised
by great sensitivity to the natural environment and by attention to the
social role of housing.   My interest in the city drew me back to Stockholm
in 1980 to prepare an exhibition and complementary catalogue about
Stockholm’s architecture and planning for the Municipality of Rome.5

As a visiting scholar at the University of Washington in Seattle in 1983 and
1986, I continued, with the guidance of Professor Anne Vernez Moudon, a
research project that I had begun at MIT in 1980 on the transformation of
single-family houses. I later explored the same theme in a Swedish context
through a research project about the renovation of several older single-
family housing areas.  This research forms part of this dissertation.6

In order to raise awareness about the value of recent architecture and to
support its preservation, I joined the Swedish Docomomo party.  With Eva
Rudberg, coordinator of Docomomo in Sweden, and Jöran Lindvall,
director of the Swedish Museum of Architecture, I shared the organization
of the Fifth International Docomomo Conference, held in Stockholm in
1998.7  The conference, which we named “Vision and Reality,” highlighted
the social ideals of the modern movement in architecture and planning and
analysed them in light of different cultural, social and political situations.8

One of the outcomes of the conference was a debate about the many
different meanings and values of modern architecture that should be
preserved during renovation in order to assure continuity in the
development of our cities. My latest contribution to Docomomo was a
paper, presented at the seventh conference in Paris in 2002, in which I
discussed the goals and ideologies that have influenced the image and the
perception of modern Swedish housing areas.9

Since 1981, I have been working with the BOOM group, a research group in
the School of Architecture at the Royal Institute of Technology in
Stockholm.10  Much of my research activity has involved raising interest in

                                                       
5 “Projects from Stockholm for the town, the environment, the habitat and the inhabitants” was shown
in several places in Italy and the USA between 1980 and 1987.  In 1994, I was the editor of a special
issue of the Italian magazine Abitare, (ed. Segesta) on Swedish architecture and on Stockholm.
6 Moudon A., Sprague C., Botta M., Hartman H., “Transform!” 1984.
7 DOCOMOMO, an NGO for the documentation and conservation of buildings, sites and
neighbourhoods of the Modern Movement
8 "Vision and reality:   Social aspects of architecture and urban planning in the Modern Movement,"
Fifth International DOCOMOMO Conference Proceedings, Swedish Museum of Architecture,
Stockholm, 1999.
9 Botta M., "Today's image of Swedish housing areas built between 1930 and 1965” 2002.
10 BOOM group: a research group for housing renovation (BOstads OMbyggnad), consisting of  Ingela
Blomberg and Sonja Viden since the group’s beginning in 1978 and Marina Botta since 1981. Kersti
Berggren, Yngve Bohm, Åsa Dahlin, Eva Eisenhauer, Pia Kjellgren, Jöran Lindvall, Torgny Nordin,
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non-monumental architecture, emphasising the qualities and functional
values of many details in simple housing types, listening to the voices of
the inhabitants, disseminating information and providing practical
examples of renovation processes.  Starting with analysis and descriptions
of residential areas and housing typologies, the main aim of several
research projects has been to discuss methods and solutions for housing
renovation with respect for the existing character and qualities. This is a
review dissertation based on three research projects that have been carried
out in this context. The three projects concern the renovation of suburban
areas with old, large single-family houses, the environmentally-friendly
renovation of one housing block from the 1960s and the renovation for the
sustainable development of housing areas from the 1950s, 60s and 70s.

This text refers to the experience from these three research projects,
reflecting on the different goals and interests that steer housing renovation
and analysing a series of renovation actions that are meant to make the
places where we live more sustainable. The dissertation is also intended to
explain and discuss the concept of “sustainable renovation” as an approach
to renovation that can contribute to the goals of sustainable development.

Pietro di Cosimo, 1515-20 “ The building of a town” (Ringling Museum of Art, Sarasota)

                                                                                                                                                             
Kerstin Nöre, Catherine Paues, Olof Antell, Klas Schönning, Eva Wehlin-Fürst, the photographer Nino
Monastra and a few foreign guest researchers have been part of the research group during different
periods.
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1. Introduction

1.1 Theme, aim and topics of the dissertation

The focus of this study is on the built environment, considered with respect
to its character and its qualities and in relation to the issues of sustainable
development. My previous research on renovation projects forms the base of
discussion for the main concerns, including incongruities and conflicting
interests, of sustainable renovation.

The need for renovation

In industrialised western countries in 2005 the number of existing buildings
that need to be taken care of is higher than the number of buildings that need
to be built.11 In Sweden, for example, 61 300 apartments were built in new
buildings between the end of 1999 and the end of 2004, while 120 000
apartments were renovated in existing buildings.12  In 2004, of a total of 2.4
million apartments in housing blocks, 79% of which were built before 1976,
close to one million apartments had not yet been renovated.13

The final communiqué of the third European Ministers’ Conference on
Sustainable Housing estimated that existing housing stock in the EU will
provide the greater part of housing for at least the next fifty years, while new
buildings will account for no more than fifteen percent of dwellings by 2020.
In spite of this, as the European Ministers pointed out, the existing stock
generally receives little attention in national sustainable housing policies,
which focus more on new buildings.14

                                                       
11 The ratio of buildings under construction to existing buildings in a number of countries at the end of
the 1990s was between 0,8 in the UK in 1995 and 2,8%  in Japan in 1997.  Source: David H., 2001.  In
the US at the end of the 1980s, rehabilitation of commercial buildings was 150% of new construction.
Source: Brand S., 1994.
12 In Sweden in 2002, 6 000 apartments have been obtained through conversion of work spaces into
residential spaces. In 2003, 3 700 more apartments have been obtained through renovation of housing
blocks. Source: “SCB Statistics,” Sweden.
13 Renovation is defined as bigger renovation measures with at least a change of the plumbing system
and change of the hygienic equipment. Source: “SCB Statistics,” Sweden.   In Sweden, the National
Board of Building, Housing and Planning calculated that the need for housing renovation in the next
fifteen to twenty years will be between 0,5 and 1,3 million apartments (Sandberg N E., 2004) or
65.000 apartments per year (Edman S., 2004)
14  Final communiqué from the Third European Ministers Conference on Sustainable Housing,
Geneval, 2002. Other meetings of the European Ministers in Padua (2003) and Prague (2005) have
emphasized the need for renovation of high-rise housing.
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Renovation projects also play a significant role in employment.  The building
sector in Sweden is responsible for ten percent of the labour market, and in
Sweden, as in many other countries, renovation is an important part of building
sector activity.15

Existing buildings need to be maintained, repaired, renovated and sometimes
restructured to serve new functions. At the same time, the concern for the natural
environment and for a sustainable future demands a new approach to building,
new construction as well as renovation, where ecological and social issues
deserve new attention and require new solutions.

Different approaches to renovation

This dissertation deals mainly with three approaches to renovation:

• “Careful renovation”: mainly inspired by the interest in the cultural-
historical and socio-political aspects of renovation, this approach
proposes interventions with respect for the existing qualities of the
buildings and for the needs of their actual users or inhabitants.  The main
goal of careful renovation is that of preserving the character of the
building as well as its values as they are perceived by its users.

• “Environmentally-friendly r e n o v a t i o n ”: mainly  motivated by
ecological/environmental issues, this approach proposes renovation
actions that pay special attention to energy efficiency, water conservation
and the use of renewable materials.  The main goal is that of preserving
natural resources and avoiding environmental pollution.

• “Sustainable renovation”: expanding on the ideas of environmentally-
friendly renovation, this approach includes cultural, social, economic and
institutional aspects of the renovation project.   The main goal is that of
contributing to sustainable development in a wider context, with future
generations in mind.    

Aim and topics of the dissertation

Careful renovation, environmentally-friendly renovation and sustainable renovation are
discussed in relation to my earlier research projects which form the framework
for this dissertation. The aim of the dissertation is to present an interpretation of
sustainable renovation that includes the goals both of careful renovation and of
environmentally-friendly renovation as necessary aspects of sustainable
development.

                                                       
15 Source: “Swedish Building Industries’ facts on building,” 2003.
A survey of EU Housing Ministers indicates that from a total employment of about 3.5 million in
housing construction, approximately 52 % of the jobs are in new residential construction and 48 % are
in renovation and modernisation. Furthermore, the majority of the approximately 2 million persons
who are self-employed in the construction sector are active in renovation and modernisation. Source:
Final communiqué from the Tenth Informal Meeting of EU Housing Ministers,  “The Impact Of
Housing Construction Renovation And Modernisation On Employment,” Graz, 1998.
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A discussion of housing renovation is developed in different phases:

- an analysis of different approaches to renovation in Swedish housing
renovation projects that have been objects of my research projects

- a presentation of the “environmental actions”, understood as interventions to
the buildings, the technical systems, the open spaces or initiatives addressed
to the inhabitants, used in the renovation projects studied in my research

- a discussion of the impact that environmental actions may have on the natural
environment, on the existing architecture and on the inhabitants,

- a presentation of conflicting interests, as well as challenges, in sustainable
renovation.

I call “sustainable renovation projects” the renovation projects that are intended to
increase the sustainability of a building or a built area, without damaging its
qualities and with respect for the users.

The structure of this dissertation reflects also the evolution of my interest in
housing renovation through several research projects and through the notions of
consolidation, careful renovation, environmentally-friendly renovation and sustainable
renovation.

The title Towards Sustainable Renovation indicates both my own journey towards
my interest in sustainable renovation and the growing importance given to
sustainability issues in many housing renovation projects. The word “towards”
indicates the direction in which the studied renovation projects are pointing and
underlines the importance of the process and the intentions that support
sustainable development.

1.2 A review dissertation

The text is a review dissertation, that is, based on the empirical material and
further reflections from my previous research projects dealing with architectural
history, urban renewal, architectural renovation and lately with the questions of
sustainability in housing renovation. Three research projects, with four reports,
are part of this dissertation:

- “Äldre villaområden Varsam Förnyelse” (“Old Single-Family Housing Areas:
Careful Renewal”), M. Botta, 1994.  This project deals with proposals for
careful renovation.

-  “Projektet Ekoporten” (“The Ekoporten Project”), M. Botta, S. Lindgren, E.
Nordin, 1997, and “Miljöanpassad ombyggnad” (“Environmentally-Friendly
Renovation”), M. Botta ed., 2000.  This project deals with projects of
environmentally-friendly renovation.

-  “Hållbar utveckling i 50-, 60 och 70-talens bostadsområden– ’gröna’ mål möter
mark, hus och människor” (“Sustainable Development in Housing Areas
from the 1950s, 60s and 70s: Green Goals Meet Ground, Houses and
People”), S. Vidén, M. Botta,  2005.  This project presents examples and
arguments for the discussion of sustainable renovation.
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Other texts to which I have contributed are relevant for this dissertation as they
discuss renovation from a technical as well as from a methodological
perspective. Some of them are empirical in nature, analysing different house
types, discussing their renovation and giving examples and recommendations
for a careful approach. Among these texts are:

- “God Ombyggnad” (“Good Renovation”), I. Blomberg, M. Botta, N. Monastra, K.
Schönning, B. Wärn, Stockholms Fastighetskontor, 1983.

- “Vindsinredning och hissinstallationer vid ombyggnad” (“Attic Conversions and
Installation of Elevators in Renovation Projects”), I. Blomberg, M. Botta, N. Monastra,
T. Nordin, B. Wärn, Stockholms Byggnadsnämnd, 1985.

- “Fönster och balkonger vid ombyggnad” (“Renovation of Windows and Balconies”), I.
Blomberg, M. Botta, P. Höjerdal, N. Monastra, B. Wärn, Stockholms  Byggnadsn.,
1987.

- “Varsam förbättring av små hyreshus” (“Careful Improvement of Small Apartment
Houses”), S. Vidén, M. Botta, M. Jakobsson, B. Wärn, N. Edvardsson, N. Monastra,
Sveriges Fastighetsägare, 1989.

One text, part of a larger research project on the renovation of Swedish housing from the
1950s, provides a discussion of the careful approach through the analysis of a renovation
project carried out in one housing area:16

- “Förnyelse av 1950-talets bostadsområden: kv. Såpkullen” (“Renewal of Residential Areas
from the 1950s:  The Såpkullen Block), M. Botta, 1997.

Other writings, including various contributions to conferences, architectural
magazines and books, are more theoretical and deal with the cultural and
historical aspects, methodologies and goals behind housing renovation projects.17

Among them are:

- “Un metodo di approccio al risanamento e una banca dati sul patrimonio edilizio svedese”
(“A Method to Approaching Restoration and a Data Bank About the Swedish
Building Patrimony), M. Botta, 1990.

- “A Case Study of Ekoporten” M. Botta, 1998.
- “Il ruolo dell'ecologia nella riqualificazione delle periferie svedesi” (The Role of Ecology in

the Refurbishment of Swedish Suburbs”), M. Botta, 2000.
- “Stockholm from 1930 to 2000: Housing Types Revised in the Name of Sustainability” M.

Botta, 2001.
- “Today's Image of Swedish Housing Areas Built Between 1930 and 1965” M. Botta, 2002.
- “The Future of the Past: Renovation for Sustainable Development” M. Botta, 2003.
- “The Transformation of Large Postwar Housing Areas in Sweden” in “Suburban Form” S.

Vidén, M. Botta, 2004.
- “Riuso di aree portuali in Svezia” (Re-use of Harbour Areas in Sweden), M. Botta, 2004.
- “Design With Landscape in Sustainable Renovation” M. Botta, 2004.
- “Sustainable Renovation of Swedish Housing Blocks” M. Botta, 2005.

                                                       
16 BOOM research group, “Förnyelse av 1950-talets bostadsområden” (“Renewal of Residential Areas
from the 1950s”), KTH, Stockholm, 1997.
17 See  also Bibliography and References: own works.
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1.3 Theoretical background

Plato and Aristotle saw architecture as an imitation of nature, which was itself an
imitation of the divine order. Just as nature embodied the order of the divine
world, architecture embodied the order of nature, and therefore a respectful
relation between architecture and nature was very important. Architecture and
planning were regarded as a fundamental part of politics and very significant for
the quality of life:  “Towns should be built in order to protect the inhabitants and at the
same time to make them happy”.18

Different disciplines explain the origin of the concept of space as man's need to
give structure and expression to his surroundings. Examples can be found in the
etymology of Greek (σταδιον), Latin (spatium), and Anglosaxon (raum and room)
words for space, in plans of primitive settings and villages, in the spatial
composition of prehistoric and ancient art, in cosmological, symbolical or
mythological representations of the “sacred space,” in ancient geometry and in
spatial representations used in architecture and planning.19  In this sense, the
representations of space may be compared to language that, according to Kant,
allows man to catch and represent all the conceptual relations.20

Contributions from Phenomenology

The possibility of understanding and organising one’s own space, one’s living
environment, is something very important for people. Changes brought about by
renovation projects may interfere with established relationships between people
and their environment.

At the base of my approach to renovation is my interest in the phenomenological
perspective on places and dwellings.21 In phenomenological philosophy, space is
seen not only as a physical reality but also as the result of objective and
subjective aspects, and the perception of space is seen as an expression of a
person's relationship to the environment.22 Places are understood as significant
parts of space with materials, shapes, textures, colours and character, with
spatial relationships as well as qualitative ones, with which we associate
                                                       
18 Aristotle, Etica Nicomachea.
19 Jammer M., Concepts of Space, 1954.
Hauser A., The Social History of Art, 1951.
Giedion S., The Eternal Present: The Beginning of Art, 1965.
Panofskiy E., Perspective as a Symbolic Form, 1927.
Norberg Schulz C., Existence, Space, Architecture, 1971.
Levis Strauss C., Anthropologie structurale, 1958.
Eco U., La struttura assente, 1968.
20 Kant I. “Critique of practical reason” 1786.
21Botta M., "Spazio Architettura Comportamento", (“Space, Architecture, Behaviour”), thesis for the
Degree in Architecture, Politecnico di Milano, Faculty of Architecture Milano, Italy, under the
guidance of Paolo Portoghesi, 1975.   
22 “The discipline of phenomenology may be defined initially as the study of structures of experience,
or consciousness. Literally, phenomenology is the study of "phenomena": appearances of things, or
things as they appear in our experience, or the ways we experience things, thus the meanings things
have in our experience. Phenomenology studies conscious experience as experienced from the
subjective or first person point of view.” Source: Stanford Encyclopaedia of Philosophy.
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particular meanings and memories.23  Places, defined in this way, are the object
of my interest in studying the impact of renovation projects on existing housing
areas.

Edmund Husserl, one of the main exponents of phenomenological philosophy,
wrote about “the lived space” as a product of the interaction between a place
with particular physical attributes and man's neurological, affective and
cognitive perceptions. 24 Later, Martin Heidegger and Maurice Merleau-Ponty
gave phenomenology an existential interpretation, adding the importance of the
human experience and focusing on situations with real people in real places in
order to identify deeper patterns and meanings. 25 For them, the relationship
between people and places was based on the individual experience, and
therefore the perception of dwelling assumes a particular value in people’s
everyday life.

According to Heidegger people are essentially related to the world in which they
live.26 The act of dwelling retains a basic role in people’s life:  “The way in which
you are and I am, the way in which we humans are on the earth is dwelling…”.
Dwelling locates man in space and puts him in relation to a particular
environment.  It becomes the main purpose of architecture. The task of the
architect is that of shaping places that transmit meanings.

This kind of dependence between man and place entails preserving, without
breaking or disturbing, the positive links existing between people and places,
and preserving the elements that form the character of the place. This
interpretation of dwelling gives much value to understanding the relationship
between the inhabitants and the area and buildings in which they live, to finding
out how inhabitants perceive their places and which qualities they find in these
places.  The study of individual reactions and collective meanings becomes
essential in order to understand a place and to be able to intervene in it without
destroying existing values.

In this dissertation, existential phenomenology is understood as the humanistic
and theoretical background to the approaches of careful renovation and
sustainable renovation. Different degrees of concern for environmental, social,
cultural, economical and institutional motives, besides functional and technical
ones, are assumed as the contingent explanation of the choices and the methods
used in renovation projects. Since this is a architectural dissertation, the main
focus is on the physical results of renovation on residential architecture, on its
form, character and functions and the inhabitants.

                                                       
23 According to Heidegger (1971), spaces receive their being from places. Heidegger's example is a
bridge. A bridge constructed over a stream gathers the earth and landscape around it. Therefore, it
constitutes a place.
24 Husserl E., Experience and Judgment, 1939.
25 Existential phenomenology provides an existential interpretation of Husserl’s phenomenology. It is
often traced back to Heidegger’s “Sein und Zeit” (“Being and Time,” 1927) and is particularly
associated with G. Marcel, S. de Beauvoir, M. Merleau-Ponty and J.P. Sartre.
Merleau Ponty M, Phenomenology of Perception, 1945.
Heidegger M, Poetry, Language and Thought, 1971.
26 Heidegger M., 1971.
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Methods and questions from the phenomenological research in renovation
processes

The search for the character of the place, the analysis of qualities and problems
and the attention to the inhabitants’ experience of their homes and living areas
all belong to the approach of careful renovation and are central also to the
process of sustainable renovation. Collecting knowledge of the inhabitants’
experience of the place implies a dialogue with the inhabitants, which is a
prerequisite for sustainable results. Similar questions are raised in
phenomenological research.

David Seamon, geographer and environment-behaviour researcher, has been
reviewing phenomenological research dealing with environmental and
architectural issues.  Seamon also analysed how Heidegger’s “dwelling” can be
translated into design terms.  Regarding research methodology, he cites the
social psychologist Van Eckartsberg‘s description of the process of existential-
phenomenological research, which can be compared to the methods used for
careful renovation:

“1. identifying the phenomenon in which the phenomenologist is interested;
 2. gathering descriptive accounts from respondents regarding their experience of the
phenomenon;
 3. carefully studying the respondents' accounts with the aim of identifying any
underlying commonalities and patterns; and
 4. presentation of findings, both to the study respondents (in the form of a
“debriefing” about the study in ordinary language) and to fellow researchers (in the
form of scholarly presentation).” 27

The need for interdisciplinarity and participation in renovation processes may
also find support in a phenomenological approach. Kimberly Dovey, architect
and researcher on social issues in architecture and urban design, wrote about the
value of phenomenology in the design process:

 “The rigorous application of a phenomenological perspective to the built
environment entails a critical analysis of the design process to ensure that the
primacy of experience is not lost to the complexities or scale of the development; to
failures of communication; to the imperatives of capital development, or to the lure of
geometry as an end in itself. In particular phenomenology entails a critical
distinction between lived-space and geometric space, between the experience of place
and the geometric simulations which are a means to its effective transformation”. 28

Some perspectives on the relationship between man and environment

A phenomenological perspective
Phenomenology has had a large influence in psychology, social sciences,
architectural theory and environmental design research. Christian Norberg
Schulz, architect, architectural historian and theorist, was one of the main
authors who analysed the theory and the history of architecture in a
                                                       
27 Seamon D., Phenomenology, Place, Environment and Architecture, 2000.
van Eckartsberg  R., Existential-Phenomenological Research,  1998.
28 Dovey K., Putting Geometry in its Place: Toward a Phenomenology of The Design Process, 1993.
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phenomenological perspective, introducing a series of concepts to explain the
relationship between architecture and the perception of it.29 He distinguished
“existential space,” the space used by one person, in a particular moment and a
given context, from “Cartesian space,” the abstract, geometric representation of
space. He introduced the “genius loci” as the spirit of a place that determines its
character, with which man has to relate, and he saw at the basis of man’s sense of
belonging the “identification” with the place, that is, “feeling at home”, a kind of
friendship with the natural environment or with familiar man-made things such
as houses and streets.30

C. Norberg Schulz wrote also about “prejudices” in the perception of space,
maintaining that we look for those forms that we recognize and that we are used
to seeing. 31He also refers a similar thought expressed, before the beginning of
phenomenology, by Wolfgang Goethe, writing about Venetian painters: “It is
evident that the eye is educated by the things it sees from childhood on”. 32

The intimate relation between man and place, man and natural phenomena,
advocates also a major interest and sensitivity for the health of the environment
in which we live. C. Norberg Schulz describes the relationship to natural
landscape:

 “Together, settlement, urban space, institution and house constitute a total
environment. This environment, however, is always related to what is given, that is,
to a landscape with general as well as particular qualities.  To dwell, therefore, also
means to become friends with a natural place”. 33

C. Norberg Schulz also saw architecture as a way of interacting with the place
not only to use it but also to protect it:

“The basic act of architecture is therefore to understand the “vocation” of the place.
In this way we protect the earth and become ourselves part of a comprehensive
totality”.

Phenomenology sees a mutual dependence between man and environment
according to which the protection of the natural environment and the
consideration of the inhabitants’ health and comfort become as important as
technical, cultural and social objectives.

Complementary perspectives
Other researchers have also studied the psychological relationship between
man and environment.   Various theories stress the importance of considering
people’s perception of places, which is essential when intervening with
changes to the existing environment.

Kevin Lynch, urban theorist, wrote about “images” as the basis of the
relationship between man and environment and as the result of a two-way
process between the observer and his environment, about “collective images” as
                                                       
29 Norberg Schulz C., Existence, Space, Architecture, 1971.
30 Norberg Schulz C., Genius loci  - paesaggio, ambiente, architettura, 1980.
31 Norberg Schulz, C., Intenzioni in architettura, 1963.
32 Goethe W., Italienische reise, 1786.
33 Norberg Schulz C., The Concept of Dwelling, 1985.
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indispensable for communication among people, and about a “sense of
emotional security” given by the mental images of the environment, made of
shapes and colours, strongly structured and recognizable. 34 He introduced the
concept of “imageability” as the quality of a physical object able to give the
observer a clear image of itself. His theory was based on the idea of mental maps,
that is, mental representations of the city, containing paths, nodes, edges,
districts and landmarks. Lynch’s research has been very valuable for analysing
the role of the perception of a place in the relationship between man and
environment, based on the objective structure of the place or the city.

Other theories have highlighted the role of culture and of social factors in the
perception of the place. For example, Amos Rapoport, architect and
anthropologist, wrote about perception as a process of filtering the reality
through cultural and individual barriers. He defined space as “ the three-
dimensional extension of the world around us, the intervals, distances and relationships
between people and people, people and things, and things and things.”  Rapoport was
concerned with the meanings which buildings, their contents, and their
inhabitants convey and was looking for design processes more close to people’s
needs, wishes and expectations.  About housing, for example, he wrote:   

“Giving meaning becomes particularly important because of the emotional, personal
and symbolic connotation of the house and the primacy of these aspects in shaping its
form as well as the important psycho-social consequences of the house”. 35

Christopher Alexander, an architectural theorist educated in mathematics,
developed a theory for supporting design processes based on scientific thinking,
logic and collective experiences. Referring to universal cognitive and
psychological aspects of geometry, he introduced the concepts of “patterns” as
elements of the built environment that contribute to a sense of place and
“wholeness” where all the parts, or the patterns, work together in a larger whole.
About the relationship between man and environment, he highlighted the
importance of a whole, healthy world:

“In a world which is healthy, whole, and alive, and self-maintaining, people
themselves can be alive and self-creating.  In a world which is un-whole and self-
destroying, people cannot be alive:  they will inevitably themselves be self-
destroying, and miserable.” 36

Existential space, images, things and devices in renovation

From a perceptual perspective, renovation projects do not involve only
buildings and physical spaces, but also existential space, genius loci, images
                                                       
34 Appleyard D., Lynch K., Meyer J. R.,  The View from the Road, 1964.
Lynch K., The Image of the City, 1960.
Lynch K., What Time is This Place?, 1976.
Lynch K., A Theory of Good City Form, 1981.
35 Rapoport A., The Meaning of the Built Environment: A Nonverbal Communication Approach, 1982.
36 Alexander C., Ishikawa, S., Silverstein, M., A Pattern Language, 1977.
Alexander C., The Timeless Way of Building,  Oxford University Press, New York, 1979.
Alexander C., The Nature of Order:  The Phenomenon of Life, 2001.
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and prejudices. Renovation may interfere with people’s perception of the
place and with their experience of the home. Consequently, where people are
attached to their place, renovation may risk disturbing the sense of belonging
and awareness which is fundamental for inhabitants taking responsibility for
sustainable development. In other cases, however, where people have
difficulty in reading and becoming involved with their place, renovation may
also give the opportunity of building the missing connections between people
and place or of repairing distorted images.

Phenomenology may be called on to support a more cautious approach to
technical actions used in renovation, against the dominance of technology in
choices affecting culture, landscape qualities and the character of the place. As an
example, the distinction between what Heidegger calls “things,” that is, what
engages us bodily and socially, and what the philosopher Albert Borgman calls
“devices,” that is, what serves a certain function without involving us, has been
used by the philosophers Gordon G. Brittan and Henry Kyburg to support the
improvement of windmill design to make them better fit with the existing
landscape, proposing, for example, small-sized windmills with sail turbines. 37

In projects of sustainable renovation, according to a phenomenological
perspective, any technical intervention to an existing building/area should be
carried out with care for its unique relation to the local context, what Heidegger
denotes as a “gathering” among things. Renovation actions, made to improve the
environmental performance of a building, often affect also the aesthetic aspect of
the building.  New roofs, new windows and new façade materials, for example,
are often treated as devices, without care for their “gathering” with the other
elements of the context. Considering these elements as “things”, as Heidegger
proposes, is, for me, one of the challenges for sustainable renovation.

1.4 Shifting interests in renovation

The intention of extending the life and the use of building and places recurs in
the concepts of renewal, preservation, conservation, conversion, restoration,
refurbishing, upgrading and so on.  Different interpretations of the value and the
meaning of preserving and renovating existing buildings and sites motivate
different attitudes in approaching and intervening with the built environment.

Cultural-historical interest

For years, debate has continued about what, why and how to renovate. Some
main shifts of interest may describe the widening of focus from the single ancient
monument to recent areas with lesser buildings:

- the focus on the architectural and cultural-historical values for the
conservation of old monumental buildings, can be traced back at least to the

                                                       
37 Heidegger M., Poetry, Language and Thought, 1971.
Borgman A., Technology and the Character of Contemporary Life, 1984.
Brittan G. G., Fitting Windpower to Landscape: A Place-Based Wind Turbine, 2002.
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fifteenth and sixteenth centuries and the activities of the Catholic popes to
protect Roman ruins. An important document of modern times is represented
by the “Athens Charter for the Restoration of  Historic Monuments” from
1931.38

- the recognition of the cultural-social values and the expansion of the concept
of historic monument to include “the urban and rural setting…not only [the]
great works of art but also…more modest works of the past…,” declared by
the “Venice Charter for the Restoration of Monuments and Sites” of 1964, has
been the basis for the modern debate on the preservation/rehabilitation of
historical centres.39

- the inclusion of urban areas, parks and landscape sites, industrial buildings,
vernacular architecture, “groups of lesser buildings…even if they do not
include any example of outstanding merit”, was set forth in the European
Charter of the Architectural Heritage of 1975, and places of “cultural
significance” were defined by the Burra Charter in 1979 as “aesthetic, historic,
scientific or social value for past, present or future generations”.40

- the inclusion of recent buildings and urban areas has been a subject of debate
since the early 1980s.  ICOMOS describes these buildings and areas as the
“20th century heritage,” DOCOMOMO has focused on them since 1988, and
the Council of Europe described them in 1991 as “the whole range of styles,
types and construction methods of the twentieth century… also less well-
known examples which have significance for the architecture and history of
the period; [considering] not only aesthetic aspects but the contribution made
in terms of the history of technology and political, cultural, economic and
social development; … every part of the built environment, including not
only independent structures but also duplicated structures, planned estates,
major ensembles and new towns, public spaces and amenities”.41 In 2004, The
European Commission recommended once again to support “normal
construction and renovation projects such as standard town-houses.”42

Environmental interest

Cultural-historical goals that were the main motives for the restoration of ancient
monuments have been joined by social goals and new environmental interests
for the renovation of recent non-monumental buildings and places.  In particular:

                                                       
38 First International Congress of Architects and Technicians of Historic Monuments, “The Athens
Charter for the Restoration of Historic Monuments,” 1931.
39Second International Congress of Architects and Technicians of Historic Monuments, “The Venice
Charter:  International Charter For The Conservation And Restoration Of Monuments And Sites,”
1964.
ICOMOS, an international, non-governmental organization dedicated to the conservation of the
world's historic monuments and sites, was founded in 1965 as a result of the Venice Charter.
40 Council of Europe, "European Charter of Architectural Heritage,” 1975.
Australia ICOMOS,  “The Burra Charter: Charter for the Conservation of Places of Cultural
Significance,” 1979, rev. 1981 and 1988.
41 Council of Europe,  “Principles for the Conservation and Enhancement of the Architectural
Heritage of the Twentieth Century,” 1991.
42 Commission of The European Communities, “Towards a Thematic Strategy on the Urban
Environment,” 2004.
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- the concern for environmental/ecological aspects started with energy saving
issues after the oil crisis of 1973

- after the Rio Conference in 1992, the same concern widened to embrace a
series of ecological problems concerning the use of all natural resources,
pollution, climate change, etc. 43

Interdisciplinary interests

More recently, the necessity of a global vision of environmental and social
problems and of a global commitment for solving those problems has stimulated
an interdisciplinary approach to this question in many fields. Regarding
renovation:

- the contribution of interdisciplinary perspectives calls attention to all aspects
of sustainable development, in support of  renovation actions which can yield
a good, healthy, living environment for everybody both today and for the
next generations, as addressed in the Brundtland report of 1987 and later
documents.

1.5 Main concepts of renovation

Before considering the renovation projects that have been the objects of the three
research projects that are part of this dissertation, I need to explain the meaning
given to some of the main terms used in my research and in this text: renovation,
consolidation, careful renovation, environmentally-friendly renovation and sustainable
renovation.

Renovation

In this dissertation the term “renovation” is used in the most generic and simple
sense.  The Latin word re-novare means to make something new again, new a
second time. The renovation projects referred to in this text address the
conservation and maintenance of existing buildings, functional and technical
modernisation and adaptation to new needs and new functions. The main
interest is on housing renovation projects, which implies consideration not only
of building parts but also the relationship between dwellings, context and
people. Renovation work is meant to extend and upgrade the use of existing
buildings, but it also affects the physical and social context in which a building is
situated and has consequences on the natural environment in a much wider area.
Renovation implies physical and technical interventions to the building, but it
also concerns the inhabitants, their way of using spaces and relating to their
homes and their perception of their living space. Renovation techniques,
cultural, social and economic evaluations as well as political interests all
influence, in different ways, how renovation work is approached and carried on.

                                                       
43 In 1973 Arab members of the Organization of Petroleum Exporting Countries (OPEC) announced
that they would stop shipping petroleum to nations that had supported Israel in its conflict with Egypt.
This led to a quadruple increase in world oil prices.
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Consolidation

The term “consolidation” is defined, with regard to the renovation of single-
family areas, as a process of changing existing built areas by increasing density
with minimal building interventions. The goal of a consolidation process is to
improve the land use of already urbanised areas with a more efficient use of the
existing buildings, infrastructures and services, and at the same time to preserve
existing areas and buildings from careless, speculative interventions. From an
environmental perspective, consolidation means the renovation of housing areas
through renovation of the existing buildings, additions and infill projects as an
alternative to the further urbanisation of new land.
Fig. 1. Example of consolidation of single family area

Careful renovation

The term “careful renovation” is one of the main concepts of the dissertation,
and it is explained as it is used in Swedish architectural research and in Swedish
legislation. This approach gives great importance to respecting existing housing
and residents. All existing housing is considered to have a value, at least for its
inhabitants. Each building is seen as a unique entity, as a product of a specific
period with its own social and architectural ideals, as part of a social context and,
particularly, as someone's home. In this sense, all housing deserves to be treated
with care, just as the inhabitants deserve to be treated with respect. Social
interests and the protection of architectural values are very important in projects
of careful renovation of housing areas.
Fig. 2. Example of careful renovation of a housing block

Environmentally-friendly renovation

The term “environmentally-friendly renovation” denotes the focus on the
environmental and ecological aspects of building that may be found in many
renovation projects and that are considered in the research that is part of this
dissertation. Another term used, by others, in similar projects is “ecological
retrofitting.” In these projects, the existing buildings are considered as a physical
resource and the main purpose of renovation is to improve their environmental
performance. Buildings can, in fact, be used and reused without taking more
materials from the natural environment. With environmentally-friendly
renovation a series of actions are taken to decrease the buildings' use of energy,
water and natural resources in general, to avoid harmful materials and polluting
substances, to improve the internal climate, to reduce the production of waste
and to establish a continuous control of the environmental performance of the
building. Less importance is given, in general, to the cultural-historical and
architectural aspects of the site.
Fig. 3. Example of environmentally-friendly renovation of a housing block

Sustainable renovation

The term “sustainable renovation,” as an abbreviation of “renovation for
sustainable development,” indicates in this text a renovation process that is
meant to renovate buildings with care for the architectural, cultural and social
qualities, at the same time considering the impact on the natural environment
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and on people's health and comfort, and aware of the economical and
managerial aspects of the renovation project. It takes into account the goals of
careful renovation as well as the new concern for the natural environment and
the projection towards the future presented in the debate about sustainability.

Housing is considered as a physical object, made of materials, consuming energy
and water and giving emissions in the air, as the product of a particular historical
period and as a dwelling, with functions and meanings given by its inhabitants.
Sustainable renovation, besides serving the purpose of preserving and reusing
buildings and building areas, is intended to make them more healthy, energy-
efficient and resource-effective, and to “belong” more to the inhabitants.
Sustainable development assumes both carefulness and ecological concern, and
more.

However, similar terms like “sustainable rehabilitation,” “sustainable urban
regeneration” and even “sustainable renovation” are sometimes used in other
texts to indicate renovation projects that address some environmental concerns,
such as energy saving, without necessarily considering all aspects of
sustainability.

Some differences and similarities

In reality, the approaches of careful renovation, environmentally-friendly
renovation and sustainable renovation may result in proposing similar solutions
or conflicting ones. They may use similar methodologies, but not see the same
conflicts and have different priorities. For example, the interventions of careful
renovation are not primarily meant to reduce the environmental impact, while
the actions of environmentally-friendly renovation are not always respectful of
the original building qualities. A difference between careful, environmentally-
friendly and sustainable renovation can also be found over time.  The results of
careful renovation projects may be seen and evaluated immediately following
renovation work. The results of environmentally-friendly renovation may be
measured after a period of adjustment of the technical installations. Sustainable
renovation projects, focused as they are on long-term and wide environmental
effects, can be better evaluated by analysing their intentions and the processes
they used towards their goals rather than by analysing their immediate results.

1.6 Three research projects

Three different approaches to renovation -- careful, environmentally-friendly
and sustainable -- are discussed in the three research projects that are part of this
dissertation. The three research projects are of empirical character, based on
analysis of Swedish housing areas and renovation projects. One project deals
with old single-family housing areas, built between the end of the 1800s and the
1930s, with examples and proposals for renovation. Two research projects deal
with Swedish multi-family housing built during the second half of the 1900s,
with evaluations of renovation work carried out between the l990s and the early
2000s. Summaries of these projects are given in Chapter 3.



Fig. 1. Consolidation of older
single-family housing area

Fig.2. Careful renovation of a
housing block, Såpkullen in
Norrköping

Fig. 2. Environmentally-
friendly renovation of a
housing area, Österäng in
Kristianstad
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Fig. 4. A large old single-
family house under renovation

Fig.5. The housing block
Ekoporten, built 1967, before
renovation (Photo Nino
Monastra)

Fig. 6. Navestad, a housing
area in Norrköping built in
1968-72, before renovation
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Older single-family housing areas

In “Older Single-Family Housing Areas: Careful Renewal”, a research project
about the renewal of older residential districts, a careful approach is proposed
for the renovation and consolidation of old single-family housing areas with big
patrician houses.  This approach considers architectural and urban renovation
from historical-cultural, environmental and social perspectives.44 The purpose of
the research was to highlight the character of these areas as well as their potential
residential capacity in order to inspire plans for renewal that would preserve the
existing qualities of the areas without extensive changes.  In order to preserve
continuity, respect for the natural surroundings, for the original planning
structure, for the building typologies, and for the existing social networks of the
site was a condition of the renewal process.
Fig. 4. Older single-family housing area

Ekoporten, a housing block from the 1960s

An evaluation of the environmentally-friendly refurbishment of Ekoporten, a
housing block built in the 1960s in the town of Norrköping, provided an
interesting case-study of the ecological issues related to building construction
and dwelling and a means of approaching the debate about sustainability. In two
reports, “The Ekoporten Project”45 and “Environmentally-Friendly
Renovation”,46 the renovation of Ekoporten, carried out in 1996, is described and
evaluated with the contribution of other researchers.  This project is of particular
interest given that Ekoporten represents a very common housing type in the
Swedish suburbs.  The housing block is one of many such blocks owned by a
municipal housing company and in need of renovation.  The evaluation
considered the project from the technical, architectural, managerial, economical
and psycho-social points of view.  The goal was to document the experience of
the project in order to provide a reference point for future environmentally-
conscious renovation projects and technical development.
Fig.5. The housing block Ekoporten, before renovation

Housing areas from the 1950s, 60s and 70s

The research project “Sustainable Development in Housing Areas from the
1950s, 60s and 70s”, conducted with Sonja Vidén, presents an overview of the
goals, methods and techniques used in renovation projects funded through Local
Investment Programmes (LIPs) between 1998 and 2002.  The LIPs represent the
Swedish Government’s investment in stimulating and supporting projects for
improving the sustainability of the country. In this research, we examined the
goals of the multi-family housing renovation projects supported by the LIP,
considering both the decision-making and design processes and the resulting
technical and architectural solutions.  We looked at the involvement of the
residents and at the results of the projects in light of future ones.  We were

                                                       
44 Botta M., "Äldre villaområden Varsam förnyelse," 1994.
45 Botta M., Lindgren S., Nordin E., “Projektet Ekoporten. Dokumentation av ombyggnad och
kretsloppsanpassning av ett flerbostadshus från miljonprogrammet,” 1997.
46 Botta M. (ed),  Miljöanpassad ombyggnad, 2000.
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particularly interested in identifying conflicting interests, for instance, the goal of
improving environmental sustainability and that of respecting historic-cultural
values, and in comparing the initial intentions of the projects with the choices
made during the course of the renovation work.  The assembled material
presents different strategies and different actions that can be used for sustainable
renovation.
Fig. 6. Navestad, a housing area in Norrköping built in 1968-72, before renovation

1.7 Method, content and structure of the dissertation

This dissertation is based on Swedish empirical material, but most of the issues,
questions, arguments and actions discussed in this text apply to the context of
many other industrialized countries.

In reviewing my research projects on architectural renovation carried out over a
period of twenty-five years, I have been able to revise the main issues I have
been dealing with over this period and to analyse the commonalities between
them.  In this text, I intend reflection in the sense discussed by Anthony Giddens,
as a means of questioning existing practice and knowledge in the light of new
experiences and information.47 This text presents my reflections on housing
renovation, readdressing the experiences of the projects in my earlier research
projects in light of the goals of sustainable development.

Concepts from the philosophy of phenomenology concerning the relationship
between man and environment have been used as a background to explain my
attitude towards renovation and to support careful as well sustainable
renovation.  This dissertation, however, focuses on the environmental,
architectural and social effects of sustainable renovation actions, more than on
theoretical definitions.

I discuss housing renovation in relation to different approaches and different
goals, referring to recent debate and research in Sweden and to empirical
material from renovation projects that have been the object of my research.
Particular interest is given to the approaches of careful renovation,
environmentally-friendly renovation and sustainable renovation.

The concept of careful renovation is presented with the key issues that motivated
the debate around it and is explained here according to the definitions presented
in Swedish architectural research and adopted in the Swedish building
legislation.

The concept of environmentally-friendly renovation is presented through
renovation projects meant to reduce the environmental impact of the buildings
and particularly concerned with ecological issues.

The various components of the concept of sustainable renovation are analysed with
the support of scientific reports and policy documents.  These components are

                                                       
47 Giddens A., The Consequences of Modernity, 1990.
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considered as part of an approach to renovation contributing to sustainable
development.

The three research projects that are part of the dissertation are presented as
analyses of different approaches to renovation in which cultural-historical
concerns and environmental concerns are valued differently.  The content and
findings from the three projects (four reports in all) provide the empirical basis
for the discussion of some effects of housing renovation. These findings,
supported by knowledge of other renovation projects and of critical readings, are
used here for the discussion of the technical, functional and architectural
components of “sustainable renovation.”

A generalisation of the experiences of the renovation projects studied here,
together with the consideration of the goals of sustainable development, has
been the basis for analysis of the main issues that are faced during renovation
projects and that have a relevant impact on the environment or the inhabitants.
For each issue those actions have been identified that have been used to improve
the environmental performances of the buildings or areas and to contribute to
the sustainability of the place. The result is a practical-technical discussion of
issues and actions involved in sustainable renovation.     

An analysis of effects and consequences, the quantitative and qualitative results of
these sustainability actions on the natural environment, on the architecture and open
spaces and on the people, provides the basis for critical discussion of a number of
sustainable actions and of the different interests behind them.  Through this
analysis of the positive and negative consequences of many renovation actions,
many conflicting goals may be identified behind the renovation choices.  Positive
examples from the study projects, as well as remaining problems and new
challenges, are presented as encouragement, warning and inspiration for future
efforts towards sustainable renovation.

Structure of the dissertation

The content of the dissertation is distributed as follows:

- Chapter 1: an introduction to the concepts and questions of the dissertation,
my theoretical background and previous research work.

- Chapter 2: presentation of the concepts of careful renovation, environmentally
friendly renovation and sustainability, and introduction of the notion of
sustainable renovation.

- Chapter 3: the empirical material: three research projects representing three
different moments of my research activity and different approaches to
housing renovation.

- Chapter 4: some main issues concerning sustainability in renovation and a
number of sustainable renovation actions, resulting from the analysis of the
studied renovation projects.

- Chapter 5: the evaluation of sustainable actions in renovation projects, pro and
contra, conflicts and challenges and some thoughts about future research
needs.
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2. Careful and sustainable

In order to discuss my interpretation of sustainable renovation and of what
sustainable renovation implies in practice, I first clarify the following concepts:    
- the concept of careful renovation as it has been developed and defined in

Sweden
- the concept of sustainability/sustainable development as it has been introduced

in the international debate
- the shift from environmentally-friendly toward sustainable building
- the concept of sustainable renovation in my interpretation

In order to see sustainable renovation in relation to some main policy documents
and to some of the Swedish architectural research, I provide an overview of:   
- how renovation is mentioned in the institutional and political debate

concerning sustainability
- how Swedish research has been dealing with some of the issues of interest to

sustainable renovation.

2.1 Careful renovation

A careless approach

Not everyone agrees upon the importance of the preservation of architectural
values.  As Stewart Brand has observed, “buildings keep being pushed around
by three irresistible forces – technology, money and fashion.”48 New
interventions and big changes to existing buildings and urban areas do not
always respect existing architectural qualities and do not always add any
functional advantage, in spite of the various arguments used to explain these
changes. Simple architecture and recent housing projects are often considered to
be of limited architectural or cultural-historic value, and during renovation these
buildings are often approached only as physical structures rather than as
someone's place. Limited appreciation, economic restrictions, technical
difficulties, and lack of time are among the most common arguments used to
excuse careless projects.

From the 1950s on, urban renewal activity in Sweden resulted in many
demolitions of or substantive changes to many buildings from the late nineteenth
                                                       
48 Brand S., How Buildings Learn: What Happens After They’re Built, 1994.  Stewart Brand, --
biologist, designer and writer -- was the founder and editor of the Whole Earth Catalogue from 1968 to
1985.
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and early twentieth centuries. This demolition and renovation had the initial
goal of upgrading unhealthy dwellings that still lacked central heating and
bathrooms, bringing them up to a minimum acceptable standard (heating,
cooking facilities, toilet, bath or shower room, modern water, sewage and
electrical systems).49 However, these efforts resulted also in the superficial
modernisation of many apartments through the removal of any sign of the old
construction in favour of the new.  Typical original elements such as ceramic tile
stoves, wooden wall panels and stucco decoration were often taken away, and
old doors, windows, and balcony shields were removed and replaced with
modern substitutes.

In the 1970s, the legislation and financing system encouraged renovations in
support of the political goal of providing good and healthy dwellings to all
people.  While some renovation projects were careful to maintain and improve
the functions of the buildings, other projects were totally insensitive to the
existing values of buildings and sites. Favourable loan opportunities often led to
house owners and contractors engaging in unnecessary interventions when
simple maintenance operations could have been sufficient to reach the goal of a
modern dwelling standard.50 This renovation craze affected all kinds of
buildings, including more recent dwellings that already met modern standards.

Such careless interventions on existing buildings were an affront to the ongoing
international debate on architectural preservation and to the well-established
social housing policy for which Sweden had been famous since the 1930s. In
Sweden, respect for the architectural and social-cultural values of buildings and
residential areas was a central premise of housing policy and a subject that had
been widely developed and discussed since the late 1960s. 51  When the
renovation craze began to effect more recent housing, increasing numbers of
people became involved in this discussion.    

Protest and reactions

Inhabitants protested against careless renovation and demolition actions and
tenants’ associations, architects and academics issued public condemnations of
careless plans for total change. These protests helped to motivate the demand for
a careful approach to renovation. The misapplication of building regulations, as
well as trends that favoured new construction over renovation, were seen as the
main problems. The value of the typical character of different buildings, and the
different values of the buildings as “dwellings” were to be emphasized in all
kind of buildings and not only in those of particular architectural historical
value. These were among the issues that raised the debate about careful
renovation.

Definition of careful renovation

Careful renovation is based on an awareness and knowledge of the building or
area, its history, its users/inhabitants and its public image.  In the 1970s, Ingela
                                                       
49 BSL, Bostadsaneringslagen (Housing Renovation Code), §2b, 1974.
50 Dwelling loan according to Bostadssyrelsen Sfo 28/73.
51 Blomberg I., Eisenhauer,E., "Varsam Ombyggnad,” 1976.
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Blomberg and Eva Eisenhauer used the Swedish word “varsam” to denote an
approach to renovation done with care and respect for the existing qualities of
the building or site and for the users or inhabitants thereof. In English
translations, the adjective “careful” was used. “Varsam” suggests an approach
that is careful, respectful, contextual and sensitive.52 Berlin's urban renewal
agency, STERN, used a similar approach in the redevelopment of urban sites in
Berlin in the 1980s which they called “Behutsame Sanierung.”53 A similar
approach in France has been called “renovation douce.” 54

Several Swedish research projects in the 1970s and 1980s focused on the effects of
housing renovation. In the early 1980s, discussions about housing renovation
were widespread, but the concept of careful renovation needed to be clearly
defined in order to include functional, historical, cultural and social values.  In
1983, Ingela Blomberg, Eva Eisenhauer and Sonja Vidén defined careful
renovation as a method based on “identifying conditions and qualities and taking
care of them as much as possible in meeting new needs and goals.” 55 Their primary
concerns were those of preserving the character and qualities of renovated
buildings, avoiding unnecessary and expensive interventions, change and
demolitions, letting the users choose the level of standard of their homes and,
finally, allowing for future maintenance and new adaptations. Consideration
was given to conservation interests, social objectives and economic constraints.

Careful renovation was introduced as a method of renovating buildings based
on the needs of the particular building, in compliance with regulations.  This
method was an alternative to the typical careless projects that were influenced by
loan juggling and were fashion- or market-oriented. The focus was on all
buildings that needed to be maintained and adapted to new needs, including
simple, everyday architecture and recent housing areas, which were often
considered to be of limited architectural and cultural-historical value. The aim
was to protect the architectural, functional and technical qualities as well as the
social values of existing dwellings and housing areas.

                                                       
52 Blomberg I., "Varsam Ombyggnad, hinder och möjligheter," 1991.
53 The urban renewal company S.T.E.R.N. (Gesellschaft für behutsame Stadterneuerung Berlin mbH)
was founded in 1985 by the Internationalen Bauausstellung Berlin (IBA) under the leadership of von
Hardt-Waltherr Hämer.  Since then, the private limited liability company has been involved in many
programmes for careful urban renewal in Berlin.  The first and best-known project addressed the
renovation of Kreuzberg. S.T.E.R.N.´s approach was developed in response to the inhabitants who
confronted the government over their right to adequate housing.
54 “A model of intervention developed in reaction to the demolitions/reconstructions of the 1950s-
1970s. In order to save economical and material resources, "la rénovation douce" tends to limit the
interventions and to conserve as many elements as possible, repairing them when necessary.  This
approach focuses, in general, on the rehabilitation of modest housing and housing areas. The aim is to
preserve urban spaces carrying strong affective values and to mantain existing housing for the
inhabitants. In some cases "la rénovation douce" implies a review of planning methods. Decisions
about urban renewal need to be made in through an open process and, if possible, discussed on-site in
order to strengthen local participation”.  Definition published by the Town of Geneve, 1999
(www.villege.ch/geneve/amenagement/patrimoine/glossaire).
55 Blomberg I., Eisenhauer E., Vidén S., "Varsam Ombyggnad."
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Adoption into law

Official acceptance of the principles of careful renovation was confirmed by the
introduction into the Swedish Plan and Building Act in 1987 of the demand for
care in renovation work in all buildings.56

Part 3, section 10, reads, “Extensions, modernisation and other alterations to all
buildings shall be carried out carefully and in such a way that the building's
constructional, cultural-historical, environmental and architectural values are taken into
consideration.”  Section 12 states that “buildings which are particularly valuable from
a historical, cultural, environmental or architectural point of view, or which form part of
such a development, shall not be allowed to be distorted.” The importance of a more
general taking care of the buildings is mentioned in the Section 13: “exteriors of
buildings shall be kept in good condition.”

Research on careful renovation

In 1989, Solveig Schulz described careful renovation as an approach to
renovation that starts from an analysis of the building and that intends to find in
each building its own prerequisites for renovation.57  Sonja Vidén made clear that
more information and specific knowledge were necessary for the different actors
in the renovation process and that new methods had to be used to collect data, to
describe qualities and problems and to choose between different renovation
actions.58  In 1994, I proposed an approach of “careful renewal” of older single-
family housing areas that had great potential for change as well as a high risk of
being spoiled.  The choice of the Swedish word “förnyelse” (renewal), instead of
“ombyggnad” (renovation), was partly to emphasize the intention of considering
whole residential districts, not only houses, and partly to emphasize the aim of
meeting new needs, carefully, in order to preserve the character and the values
of the area.59

The process of careful renovation

The renovation process proposed in these research projects on careful renovation
is distinguished by certain key elements:
- an analysis of the building to find architectural and functional qualities,

values appreciated by the inhabitants and functional and technical defects, or
defects due to age and use.

- an analysis of the intentions and the motives that influence the choice of
renovation actions.

- an evaluation of different solutions that could solve the problems that have
been detected

- the choice of those renovation actions that could solve those problems with
limited or no destruction of existing qualities, with preference given to those
solutions that allow the possibility of a return to the original conditions
rather than to irreversible changes.

                                                       
56 PBL, chapters 3 &: 10, 11, 12.
57 Schulz S., "Med hänsyn till bostäders värde," 1989.
58 Viden S., "Stadsförnyelse och bostadsombyggnad. Att söka kunskap för varsam förbättring", 1994.
59 Botta M., “Äldre villaområden. Varsam förnyelse”., 1994.
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Social attention

Careful renovation projects and research address the attention to homes rather
than to buildings and to individual inhabitants and households rather than to
anonymous tenants. This interest may be seen as a reflection and continuation of
the social ideals that characterised the development of Swedish architecture, and
especially housing, during the Modern movement. In the 1930s, much attention
was devoted to the construction of good, healthy housing for the middle and
lower classes.  Fifty years later, it was as important to upgrade the same housing,
for the same class of inhabitants, to modern standards.  The social and political
ideals that have been at the base of Swedish housing policy, as well as cultural-
historical arguments, recur as important motives for supporting careful
renovation.

Some social and psychological perspectives on renovation

The concept of careful renovation can also be discussed from a social and
psychological perspective, which underlines the importance of people’s
experience and perception of place. A number of Swedish research projects have
been carried out from this  perspective, resulting in analyses of the architectural
and social aspects of existing housing areas and in evaluations of renovation
projects.

Eva Hurtig has explored the concept of “home-feeling” or sense of belonging in
urban renewal efforts and has discussed the consequences of renovation projects
on elderly people’s use and perception of their living places.60  Thomas
Wikström and Eva Öresjö have investigated the values of the space in and
around the home and its vulnerability in case of the changes that may occur with
renovation.61 The importance of social contacts and of inhabitants’ participation
to the decision process are among the outcomes of Mats Ekström’s and Marie
Kullberg‘s research on the social and health consequences of renovation on
elderly people.62 Christina Redvall, in her study of the meaning and influence of
architecture on its users, points out that knowledge about people’s relationship
to the environment is as important for the design of habitat as are standard
norms and building regulations.63

The findings of these research projects are very significant for renovation projects
in which the interventions interfere with existing relationships between people
and dwellings.  A psychological approach to renovation implies consideration of
how the interventions may intrude in people’s dwellings, their territory, their
points of reference and their identity. People involved in a careful renovation
project must often combine socio-psychological, cultural-historical and technical
aspects.

                                                       
60 Hurtig E., “Hemhörighet och stadsförnyelse”, 1995.
Hurtig E. Paulsson J., Schulz S., “En vill bo där en e’ känd”, 1981.
61 Wikström T., “ Mellan hemmet och världen,” 1994.
Öresjö E., “Stadsförnyelse ur de boendes perspektiv – Norra Göta I Borås,” 1988.
62 Ekström M., Kullberg M., “Äldre och ombyggnad,” 1987.
63 Redvall C., “Bostadens estetik Om relationen mellan människan och bostad,” 1987.
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Further need of support for care in renovation

Judging from the experience of many renovation projects analysed in my and
others’ research, it is arguable that research and the legal requirement of care in
renovation have been important for holding back a destructive tendency in
renovation, but still have not been sufficient to support a careful approach in all
renovation projects. A lack of concern for the existing qualities of the site,
different appraisals by many owners and contractors, a lack of architectural
competence in many projects and a shortage of skilful craftsmen can be counted
even now among the obstacles to a careful approach to renovation.  The lack of
interest or of appropriate training in historical preservation issues has meant that
many architects and building workers do not have the specific skills that are
necessary in careful renovation projects. Limited economic resources and
economic interests also present a high risk for inappropriate solutions. Careful
renovation presupposes both architectural sensitivity, knowledge of architectural
history and social concern, three interests not always shared by all the different
actors of the renovation process.

A support for careful renovation can be found in many programs for sustainable
development that endorse the complexity of sustainable development based on
environmental/ecological, cultural, social, economic and institutional
components. However, even these programs can represent a risk for careless
renovation if they use only a partial interpretation of sustainability.  

2.2   Sustainability and sustainable development

Meanings and context in the concept of sustainability

The words sustainable and sustainability are used today in many contexts and
many fields. The origin of the English word sustain is in the Latin words sub
(under, from below), and tenere (to hold, to hold up). To sustain, then, means to
keep up, to maintain, to prevent from sinking or falling.  The same meaning is
given to the translation of the word sustainable in other languages, like sostenibile
in Italian, sostenible in Spanish, durable in French, duurzame in Dutch, nachhaltig in
German and hållbar in Swedish, that underline the fact of lasting in time.

In the last decades, the word sustainable has been mainly associated with
ecological questions, referring to the damage caused by human civilisation to the
natural environment. The discussion about sustainability centers around the
worry about the future of our planet, or more precisely, about the state of natural
elements and the survival of animal and plant species, the continuous
availability of natural resources, in particular potable water and energy sources,
and the consequences of our way of life on the earth’s climate. Sustainability is
not an individual problem, but rather a global matter. Considering the
sustainability of the natural environment means considering our role in “holding
up” the earth, of keeping its resources from being depleted. From a historical
perspective, while ancient peoples’ respect for the landscape was based on a
friendly, even sacred relationship between humans and nature, modern efforts
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toward sustainable development derive from the more utilitarian and
anthropocentric goal of protecting nature to ensure our own survival.

Questions of sustainability are no longer limited to the field of ecology. Many
other disciplines, including agriculture, transportation, industrial production,
management, planning, architecture and design, are striving to incorporate
sustainable goals and practices.  Any activity can in fact be rethought with
concern for the environmental impact and the issues of sustainability. The
challenge is to focus on future generations with the intention of providing them
with a world able to comply with their needs and to increase their quality of life,
rather than leaving them with a legacy of unsolved problems.  Even the notion of
sustainable development, where development indicates a process of evolution
rather than growth, in quality rather than in size is, therefore, a basic one.

Widening of focus

Some key moments denote the widening of focus about environmental issues
and the concern for sustainable development.
- The concept of “sustainable use” was first introduced in 1980 in a World

Conservation Strategy document, but the best known, oft-cited and widely
accepted definition of “sustainable development” is the one given in 1987 in
the Brundtland Report:  “development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.”64 Such a
definition implies a constraint on development and growth, with the limits
set by the capacity of the environment, society and economy to support it.

- The concept of sustainability continued then to evolve from a general idea
about the need to consider the consequences of industrialisation on the
natural environment to the attempt to bring together views from the natural,
economic and social sciences.  The worldwide interest in sustainable
development that followed the Brundtland report led to the inclusion of the
topic among political issues.  In Rio in 1992, the United Nations Conference
on Environment and Development stated, in “Agenda 21,” their commitment
to develop local programs for sustainable development for the twenty-first
century. Since then, many local authorities worldwide have been working
with their own local Agenda 21.

- After several years of working with programmes for sustainable
development, the need appeared for an interdisciplinary approach. The
Wuppertal Institute in Germany presented, in 1999, “the prism of
sustainability” as a model for understanding sustainable development as a
system of four components. The environmental, social and economic aspects,
already included in the Agenda 21 plan, were completed by the institutional

                                                       
64 IUCN (International Union for Conservation of Nature and Natural Resources), UNEP (United
Nations Environment Programme) and the WWF (World Wide Fund for Nature), "World Conservation
Strategy: Living Resource Conservation for Sustainable Development," 1980.   World Commission on
Environment and Development (WCED), under the chairmanship of Gro Harlem Brundtland, “Our
Common Future” (also called “The Brundtland Report”), 1987.
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aspect, which included management, regulations and democratic processes.65

This implied that any action in favour of the environment needs support
from those who use it and those who manage it and that the social,
institutional, environmental and economic components are of equal
importance for achieving sustainable development.

Interdisciplinarity, global and local, individual and societal

Today it is widely accepted that the earth cannot be protected by science and
technology alone. Sustainability must be considered as a complex system in
which many elements interact in space and over time. Environmental issues are
becoming more and more global.  Even very specific and local events can have
an impact on a wide area and for a very long time. A well-known example has
been the Chernobyl accident, for which the responsibility was due in large part
to politicians and which had catastrophic consequences not only in Russia but
also in many other European countries.66  The time perspective of sustainability,
like that of environmental impact, ranges from immediate effects such as
allergies and sick building syndrome to more diffuse, future effects like ozone
layer depletion, and from remediable conditions to irreversible effects like the
loss of urban green spaces and the destruction of tropical forests.67

A process of change

Sustainable development today is a community issue. The final goal is that of
putting human society back in balance with the natural environment, and this
entails discouraging increased consumption or an unbalanced population while
improving the quality of life, especially in underdeveloped countries. Technical
transformations are necessary, but not sufficient unto themselves. The
Brundtland report states that “[e]conomic development cannot stop, but it must
change course to fit within the planet's ecological limits.”  A sustainable future
demands a reshaping of life styles, especially in industrialised countries.  As
Albert Einstein famously said, “The problems that exist in the world today cannot be
solved by the level of thinking that created them.”

To conclude, sustainability is a result of balanced interactions between nature
and society, but cannot be measured or defined in only scientific terms.  To think
and act with sustainability in mind, to respect cultural and social values and to
use environmental resources, keeping them available for the next generations,
                                                       
65 Valentin,A., Spangenberg, J., “A guide to community sustainability indicators,” 2000.  The
Wuppertal Institute is a non-profit institute founded in 1991 as part of the Science Centre of North
Rhine-Westphalia, Germany. Its main focus is on ecology and its interrelation with economics
(www.wupperinst.org).
66 In 1986, one reactor of the Chernobyl (URSS) nuclear power station exploded, releasing one
hundred times more radiation than the atom bombs dropped over Hiroshima and Nagasaki. Source:
“Chernobyl Information,” a networking platform provided by Switzerland and the United Nations, on
the consequences of the Chernobyl (www.chernobyl.com).
67 According to The Global Forest Resources Assessment 2005, from 1990 to 2000 the world lost an
estimated 14.6 million hectares of natural forests per year. The global change (-0.22 percent per year)
represents an area about the size of Portugal. In the year 2000 the global forest area was about 29.6
percent of total land area. Source: FAO (Food and Agriculture Organization of the United Nations)
web site.
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we must change our habits, ways of thinking and lifestyles and cultivate an
attitude constantly aware of the consequences of our actions on the environment.
Practical interventions and investments alone are not sufficient unless the
majority of the world’s people share the responsibility for the development of
the future.  

2.3 From environmentally-friendly to sustainable building

Since ancient times, many architects and philosophers have been interested in
environmentally-friendly ways of building and of using or transforming the
natural landscape, but discussion of the ecological and health consequences of
careless building did not appear in architectural theory until after the industrial
revolution in the late 1800s.  The Garden City movement and Frank Lloyd
Wright’s organic architecture, for example, can be seen as reactions to this
discussion, which included social and ecological as well as aesthetic aspects.68

While in previous eras the search was for a way of building that was respectful
of and harmonious with the natural environment, in modern times
environmentally-friendly solutions strive to save the natural environment from
damage and over-consumption in order to ensure human survival. The nature is
seen in function of human life rather than a representation of the idea of
harmony. Saving natural resources and avoiding pollution are the main goals in
environmentally-friendly projects.

Shifting interests in the building sector

In recent times (since the 1970s), some key events have steered the discussion of
sustainability toward specific environmental problems and have demanded
increased participation from the building sector in environmental issues:

- to reduce energy consumption, particularly after the oil crisis of 197369

- to study “healthy building” techniques after the recognition, in the 1980s, of
“sick building syndrome”

- to comprehend the various aspects of sustainability along with the
development of the concept of sustainable development, particularly after the
Rio Conference 1992

- to reduce greenhouse gases emissions in correspondence with the climate
debate and the Kyoto protocol of the 1997

- to promote equity and democracy and the right to decent dwelling places,
following many political events and the industrialization of underdeveloped
countries.

                                                       
68 In the early 1900s, the “garden cities” movement (T. Garnier, E. Howard and L. Mumford) proposed
a kind of ecological urban planning ethic to reintroduce the benefits of nature into an urban
environment.
 F.L.Wright proposed “organic architecture” with buildings that in form and materials could fit into
their natural surroundings.
69 See footnote 43.
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The development of the concept of sustainability, from the 1990s on, has been
very significant for the definition of many environmental programmes. In the
2000s, great responsibility is given to the built environment and the building
activity:

“Heating and lighting of buildings accounts for the largest single share of energy use
(42%, of which 70% is for heating) and produces 35% of all greenhouse gas
emissions. Buildings and the built environment use half of the material taken from
the Earth’s crust and are the source of 450 MT construction and demolition waste
per year (over a quarter of all waste produced).”70

Different priorities in different countries

Today, it is clear that our concern for the environmental consequences of the
built environment must extend to both new construction and renovation
projects, even if the main motives and needs behind building projects may differ
in different parts of the world.

- In developing countries, sustainability implies an environmentally conscious
construction of new housing and new urbanisation, responding to the
demand for shelter, healthy dwellings and safe living conditions.

- In industrialized countries, sustainability involves the improvement of the existing
housing stock as well as new construction, often on the sites of older
industries, harbours, railways or similar areas.

- In many Eastern European countries, sustainability demands a tackling of the
problems of low energy efficiency, poor maintenance and health risks in
mass-produced, prefabricated housing,  where more than forty percent of the
population lives. 71

Sustainable building

The concept of “sustainable building” has been developing since the 1990s, with,
for example, the commitment signed at the Chicago’s World Congress of
Architects in 1993 and the constitution of the Green Building Council in the same
year.72 Sustainable building was first concerned with minimizing the
environmental impact of new construction, but soon extended to include efforts
toward improving the environmental performances of existing buildings. The
environmental/ecological concerns of energy and water efficiency, natural and
economic resource efficiency, healthy interior environments and protection of
biodiversity are the main issues in a sustainable building project, both during its
                                                       
70 Commission of The European Communities, “Towards a thematic strategy on the urban
environment,” 2004.
71 Commission of The European Communities, 2004: ibid.
72 A "Declaration of Interdependence for a Sustainable Future" was signed at the World Congress of
Architects in 1993 by UIA (Union Internationale des Architects)/AIA (American Institute of
Architects).
The U.S. Green Building Council, a Washington-based nonprofit organization, was formed in 1993 to
promote environmentally sound building design, construction and operation. The Council's concept of
"green building" includes energy efficiency, indoor environmental quality, occupant comfort and
productivity and "sustainable choices of materials, location, and site design.” Today it is the nation's
foremost coalition of leaders from across the building industry, working to promote buildings that are
environmentally responsible, profitable and healthy places to live and work.



43

construction and throughout its operational lifetime.  However, sustainable
building also involves other aspects of the relationship between the natural and
the built environment, beyond the technical.

2.4 Sustainable renovation

Recently, the concept of “sustainable renovation” has started to become part of
architectural terminology, denoting an approach to renovation with the same
aims as sustainable building but adapted to existing contexts of buildings and
people. Many documents and programs refer to sustainable renovation to
emphasize the intention of combining technical and functional improvements
with social and institutional actions aimed at improving the sustainability of the
building/area.  Such intentions require the capacity to meet a process of change
meant to decrease the environmental impact, but at the same time preserving or
improving existing buildings/areas, with respect and care for the existing
context, as intended in careful renovation. In coherence with the aims of
sustainability, it has become important to encourage democratic processes for
sustainable renovation involving all the actors: owners, builders and material
suppliers, technicians, authorities, inhabitants and other users.

As underlined by the working group on Sustainable Construction of the
Architects’ Council of Europe in 2003:

“Sustainable renovation is much more difficult to implement than sustainable new
building.” “Considerably less research has been directed at sustainable construction
methods and techniques for retrofitting, refurbishment and renovation. This is an
important concern since, in most areas of the EU, the annual rate of new building
activity represents a rate of replacement or net increase of between 0.5% and 2.0% of
the total building stock”.73

Sustainable renovation cannot be reduced to a series of environmental actions
and does not imply transferring onto existing buildings the technologies used for
sustainable building.

In line with the multidisciplinary character of sustainable development, projects
of sustainable renovation should include, by definition, environmental, social,
cultural, economic and institutional considerations. In practice, a careful attitude
and an interdisciplinary approach, considering different sustainable actions, can
be assumed as prerequisites of sustainable renovation projects. Sustainable
renovation can represent an ideal target toward which to strive, even if choices
and compromises must be made. A key element of sustainable renovation work
is that of locating the renovation object in relation to the natural environment, to
its physical context and to its inhabitants and their perception and use of the
place.  This can be discussed in technical terms as well as in psycho-social ones.

                                                       
73 Architects’ Council of Europe, first meeting of the working group on sustainable construction,
Brussels, 2003.
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A scheme for sustainable renovation

The following scheme is a proposal to link common goals of sustainable
renovation projects to different aspects of sustainability.  The preservation of
architectural culture is one important motive for renovation.  Most programmes
for sustainable development recommend preserving and transmitting elements
of culture, art and craft. Therefore, to the four components of sustainability
identified by the Wuppertal Institute, ie, environmental, social, economical and
institutional, this scheme adds the cultural component defining culture,
following Rapoport’s anthropological definition, as “ways of life, symbols,
meanings, cognitive schemata, and adaptive strategies.”74

Consideration of each aspect of sustainable renovation can be found in the
different goals of the renovation projects.

ASPECTS OF
SUSTAINABLE
RENOVATION

GOALS IN SUSTAINABLE RENOVATION
PROJECTS,
besides technical and functional ones

environmental
To decrease the environmental impact of buildings
To limit the use of energy, natural resources and

unbuilt land
To support an environmentally-conscious way of
dwelling

social To provide good and affordable dwellings
To facilitate social stability and integration
To raise awareness about one’s own living place
To promote sustainable behaviour

cultural To preserve and transmit cultural objects and
 historical and cultural values
To upgrade buildings and places while respecting
their character

economic To prolong the use of existing resources
To maintain real estate values
To safeguard the affordability of dwellings

institutional To promote participation and involvement of the
inhabitants

To provide good management and maintenance

Fig. 7. Scheme with renovation goals linked to the main aspects of sustainable renovation

                                                       
74 Rapoport A., House, Form and Culture, 1969.
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Environmental aspects are found in many renovation projects geared toward
decreasing the environmental impact of buildings for ecological health as well as
for the inhabitants’ improved comfort and health. Energy-efficient actions are
taken in many projects, followed by actions for saving water (and, in general, all
natural resources), for reducing the production of waste and the use of polluting
or harmful materials, for improving indoor climate and comfort and for
protecting and reclaiming the bio-diversity of flora and fauna in the exterior
spaces.  Another result of renovation is that of reusing both land and building
materials by using existing buildings for a longer time, thus saving natural
resources rather than engaging in demolition, new construction and/or further
expansion of urban areas.

Social aspects are considered in projects where renovation work allows people
and activities to continue using buildings and places while supporting or
improving existing social structures and encouraging local activities.  These
aspects are also considered in projects where efforts are made to keep dwellings
affordable to all social groups and where new dwellings are provided in under-
or unused buildings. Many such efforts focus on improving the social stability
and integration of the inhabitants, encouraging people to take responsibility for
and participate in the management of their dwelling areas.

Cultural aspects are considered when renovation safeguards the character and the
qualities of the buildings. This approach means preserving and transmitting
culture, cultural identities, knowledge and technical skills, and social and
symbolic values. Old buildings connect the present time to the times in which
they were built and may help people to relate to history. Architecture and urban
structures represent, in fact, a cultural heritage, as well as the social and cultural
structures of past and present civilisations. These projects have educational-
cultural results as well: they can make people aware of historical and cultural
qualities, allow for experimenting with new techniques and help to disseminate
information about environmental issues.

Economic aspects may be considered with regard to the local inhabitants or to
larger society.   Economic returns of the investments are seen in lower
operational costs due to lower energy and water consumption, reduction of
household waste to be taken care of, more efficient use of the buildings and in
lower maintenance costs. Societal savings can be calculated in the longer term in
environmental balances promoting, for example, healthier living conditions,
better housing management and cultural preservation.

Institutional aspects are present in the leadership of renovation projects and the in
management of renovated areas when efforts are made to involve the
inhabitants, to provide them with environmental information and to have them
sharing the responsibility for their living areas. Better relationships between
managers, housekeepers and inhabitants also help to improve housing
management and maintenance of the buildings. Renovation projects are included
in the Agenda 21 work of many municipalities and environmental planning has
become part of the activities of the housing companies.
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Multilateral effects

Some renovation actions may accomplish even more goals than those set out in
the project, or they may address one aspect with positive results while neglecting
another aspect.  Therefore, when considering sustainable renovation as a process,
it is important to analyse whether and how sustainable renovation projects did
deal with the different aspects of sustainability, both in the intentions and in the
results.

The preservation of cultural elements, as well as the appreciation and awareness
of cultural continuity, has educational, cultural and social effects. Public
awareness and participation are important for the social stability and security of
residential areas.  Actions to provide different forms of tenure, to safeguard the
affordability of dwellings and to prevent gentrification may have both economic
relevance and positive social effects. Actions to improve the environmental
performance of buildings may have effects on people’s behaviour and on their
health.  Renovation projects are often motivated initially by technical and
functional needs but can result in healthier, safer, more functional and more
accessible housing and, in some cases, in the conversion of under- or unused
buildings for new functions.

A dynamic process

Many renovation projects carried out in Sweden between the end of the 1990s
and the beginning of the present century were focused on environmental actions,
mainly energy-saving actions, while the field of renovation is slow to incorporate
more complete strategies for sustainable development. According to a definition
given by the Swedish Council for Building Research, “[s]ustainable development is
not something that is decided once and for ever. It is instead a dynamic process that
demands a meaningful humbleness towards complexity, while it challenges and actively
works to present itself, step by step, as part of a long process over time.”75 In this sense,
sustainable renovation can also be described as a dynamic process attentive to
the many effects of renovation and itself part of a longer process that is the
period of existence, hardly predictable, of a building or an area.

2.5  Sustainable renovation in institutional programs and in the
political debate

While international organizations may look at conservation and renovation from
different perspectives and with different interests, many of the documents
published by these organizations agree as to the importance of the conservation
and renovation of buildings in sustainable development. Listed below are some
key documents from Swedish, European and international sources.

                                                       
75 The Swedish Research Council (Förskningsrådsnämnden 1998:7-8).
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The United Nations and international NGOs

The first documents to discuss sustainability focused mainly on ecological issues.
In the “World Conservation Strategy” (1980) and in “Our Common Future”
(1987), conservation and reuse of buildings were presented as ways to limit the
use of natural resources.76 In the United Nations Conference on Environment and
Development (Rio, 1992), renovation of buildings was pointed out as a way to
reduce the negative impact of buildings on the natural environment.

The effects of the environment on people's health and the possibility of
improving health and quality of life through housing renovation were discussed
in the global strategy adopted by the World Health Organization (WHO) in 1993.
77  Building materials, as well as the energy and water flowing through buildings
and the waste and sewage flowing out, were considered in terms of their impact
on the natural environment as well as on human health.78 Since 1988, the WHO
has been running the “Healthy City Project.” The objective of this project is
defined as “[a] healthy city[,…]one that is continually creating and improving those
physical and social environments and expanding those community resources which enable
people to mutually support each other in performing all the functions of life and in
developing to their maximum potential.”79  

The concept of sustainability was set forth officially in architecture and planning
in 1996 in the “Habitat Agenda” and the “Istanbul declaration,” both of which
stressed the cultural and social motives for the maintenance and renovation of
housing. 80

More specific and urgent solutions were demanded during discussions about
climate change and the greenhouse effect. In the “climate debate,” problems
could be analysed in technical and quantitative terms, which in some ways made
it easier to clarify causes and to propose remedies. Discussions about
environmental indicators, environmental goals and commitments, to prevent, or
at least not induce, climatic change received widespread political attention and
had therefore higher resonance than other aspects of sustainable development
did.  According to an estimate from the Worldwatch Institute, the building sector
is responsible for forty percent of the world’s material and energy flows.81 The

                                                       
76 See footnote 64.
77 The WHO (World Health Organization), "Global strategy for health and environment," 1993.
WHO 2002: Housing and Health Symposium in Forlí, Italy.
78 In Sweden, for example, 80 million tons/ year of building materials are consumed.  Source: EIA
Centre at the Swedish University of Agricultural Sciences (SLU).
79 www.euro.who.int/healthy-cities
80 www.unchs.org/istanbul+5/agenda.htm
The Habitat Agenda resulted from the United Nations Conference on Human Settlements ("Habitat II")
in Istanbul, 1996, and the implementation of it has been revised in "Istanbul + 5", in 2001.
81 In Sweden, as in many other industrialised countries, the building stock is responsible for 40% of the
total energy consumed and for 40% of the total waste volume produced, as well as for 40-50% of
carbon dioxide emissions.  Source: Freilich, D., Jagrén, L., “Sveriges Byggindustriers program för
hållbart byggande,” 2002.
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type of energy and materials used in buildings are among the sources pointed
out as responsible for the emission of greenhouse gases.

Successive documents defined specific ecological issues affecting buildings,
turning more general goals into specific commitments.  Energy saving, for
example, has become one of the main targets in many renovation projects. The
1994 United Nations Framework Convention on Climatic Change (UNFCCC)
outlined goals for the prevention of climate change due to greenhouse gas
emissions.  This was a motivating force behind many technical renovations of
existing buildings. Industrialised countries were called upon to reduce carbon
dioxide emissions and to stabilise them at 1990 levels.82 The same goals were
redefined in 1997 by the Kyoto Protocol and confirmed in 2001 by the European
Union Directive on the Energy Performance of Buildings and in the European
Community's Sixth Environmental Action Plan, 2001-2010. 83

Building related NGOs such as the Green Building Challenge (Vancouver,
1998),84 the CIB W100 Environmental Assessment of Buildings (Watford, 1994
and Paris, 1997) and  Sustainable Building  (Maastricht, 2000; Oslo, 2002; and
Tokyo 2005) contributed with specific technical information to the debate about
the environmental impact of buildings. Starting with the premise that buildings
have long life spans and that people spend a substantial part of their lives inside
them, these NGO studies emphasise that the maintenance, renovation,
demolition, reuse and recycling of buildings have considerable impact on the
development of a place.85 They often recommend the preparation of sustainable
agendas that consider functional, social, economic, managerial and ecological
factors.

The UN’s World Summit on Sustainable Development in Johannesburg in 2002
was focused on the problems of poverty and on the implementation of actions
against environmental degradation, rather than on theoretical or political
debates. The summit resulted in a work plan and in new forms of dialogue and
partnership designed to ensure implementation. The summit’s real challenge is
for the actions to be taken in coming years.

                                                       
82 The United Nations Framework Convention on Climatic Change was opened for signatures in Rio
and entered into force in 1994 with the commitment of 166 parties.
83 The European Union Directive on “energy performance of buildings" was proposed in 2001 as part
of the framework of Community initiatives on climate change and supply security.  The European
Community's sixth environmental action plan, “Our future – our choice,” for the period 2001-2010
names four urgent issues: climate change, the protection of nature, the relationship between health and
environment and the preservation of natural resources and management of waste.
84 The GBC was initiated and led by Natural Resources Canada from 1996 to 2000 in the form of a
consortium of over twenty countries. The goal is to develop a method of assessing the environmental
performance of buildings. In 2001, the development of GBC was taken over by the International
Initiative for a Sustainable Built Environment (IISBE).
85 In Sweden, according to the National Board of Health and Welfare, people spend 90% of their
lifetime indoors. Source: Socialstyrelsen 2004: Miljömålsarbete.
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European Union

Ecologically-sound urban renewal and the management of the urban
environment have been and are main themes of discussion for the European
Commission and in particular for the European Union’s Expert Group on the
Urban Environment.86 The Green Charter for Urban Planning of 1990 stressed the
economic importance of an ecological recovery of the European cities and
pointed out specific objectives and areas of action.  Specifically, this charter
postulated a connection between urban environmental programmes and
employment and made a plea for integrated, inter-departmental concepts of
urban ecology. Rehabilitation of urban and industrial areas, plans for eco-
efficiency and the fight against social exclusion were among the challenges that
EU municipal leaders agreed on in the European Conferences for Sustainable
Cities & Towns, which promoted the sustainable development of urban areas.87

In the debates about sustainable development, great emphasis is placed on
housing and urban planning that considers the environmental and health impact
of buildings, as well as the social needs of their inhabitants, during the different
phases of their production, use, maintenance and demolition. Local democratic
processes and public participation in planning are seen as fundamental to the
accomplishment of sustainable development together with environmental
education. The renovation of modern high-rise residential buildings, with the
goal of addressing social problems, has been a subject of discussion in the
informal meetings of the European Ministers, who considered such renovation in
terms of construction and eco-efficiency as well as from social and economic
perspectives.88

“The City of Tomorrow and Cultural Heritage,” part of the 5th European
Framework Programme for Research has supported various research projects on
the revitalisation of city centres and neighbourhoods, on the rehabilitation and
re-use of contaminated and brownfield sites, on the sustainable retrofitting of
urban areas and, particularly, of large housing estates and on different ways to
reduce urban sprawl. “The City of Tomorrow and Cultural Heritage” Key Action
has been active in providing tools that urban authorities need in order to manage
their urban areas. 89

Given that some eighty percent of Europe’s citizens live in urban areas, there is
an urgent need to improve the urban environment and quality of life, and for the
preparation of a thematic strategy on the urban environment.  Planning for
environmental protection and revitalising towns and cities are key elements for
achieving sustainable development. Visions for sustainable construction and
sustainable urban design call for us to respect and enhance existing
neighbourhoods, local culture, cultural heritage and communities. Improving

                                                       
86 Green Paper on the Urban Environment: Communication from the Commission to the Council and
Parliament, COM(90)218, June 1990.  The Expert Group, established in 1991, initiated in 1993 the
"Sustainable Cities Project" which in 1996 produced the "European Sustainable Cities Report."
87 The European Conferences on Sustainable Cities and Towns have been held in Aaalborg (1994), in
Lisbon (1996), and in Hannover (2000) (http://www.sustainable-cities.org).
88 Geneval, Belgium (2002), Padua, Italy (2003), Prague, Czech Republic,(2004).
89 www.cordis.lu/eesd/ka4/home.html
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energy efficiency of existing buildings is one of the most cost-effective ways of
meeting the Kyoto agreement, while sustainable renovation is presented as a
better alternative than demolition and reconstruction to retain the embedded
energy and materials as well as “ the sense of pride and heritage of local
communities”.90

The goals of sustainable construction and renovation are also supported by
specific directives published and regularly reviewed by the European Council,
regarding the issues of water, climate change and energy, nature and
biodiversity, air, noise and waste.

Sweden

Swedish programs towards sustainable development can be seen as local and
national answers to the commitments made at UN and EU levels. Among the
results of these programs are the definition of strategies and objectives for
sustainable development, some revisions of existing legislation and the creation
of political programs to support sustainability projects with regulations and
financing. Both new construction and renovation, especially of housing projects,
are given important roles in the process towards a sustainable Sweden.

As part of its preparations for a new environmental code, the Swedish
government appointed in 1993 an Ecocycle Commission (Kretsloppsrådet).  This
commission was responsible for developing a strategy for adapting the goods
used in the community to the needs of a closed-loop system, and to determine
the responsibility of the producers of different goods. The Ecocycle Commission
formulated and developed proposals for producer responsibility in several
product areas from construction elements to food packaging.  These were
introduced into Swedish legislation in 1994.

To facilitate contacts with the Ecocycle Commission, a network of representatives
from the building and real estate sector, the Ecocycle Council for the Building
Sector (Byggsektorns Kretsloppsrådet), was formed in 1994. The aim of the
organization was “that the building sector, through voluntary efforts, on market
grounds and in close co-operation with authorities and legislation, succeeds in
conducting credible, effective, co-ordinated and systematic environmental work that
results in permanent environmental improvements.” The main goal of this effort was
to discuss within the sector's many different interested parties how to deal with
producer responsibility. The goal of working towards reducing the building
sector’s environmental impact was restated in the Building Sector’s
Environmental Program 2003.  In 2005, the Ecocycle Council for the Building
Sector was renamed the Ecocycle Council for a Sustainable Built Environment.

A Swedish National Commission on Agenda 21 was created in 1995 to develop
the Agenda work in Sweden and to report on this work to the United Nations.
Since then, many Swedish municipalities have undertaken Agenda 21 efforts and
many projects, some involving the renovation of housing areas, have been
started at the local level.

                                                       
90 Commission of The European Communities, 2004: ibid.
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The National Board of Housing, Building and Planning, a government agency
for planning, management of land and water resources, urban development,
building and housing, published in 1995 a report on the qualities and advantages
of minor towns.91 These towns can bear change, but their qualities must be
considered and preserved in future town plans. The report points also out that
the buildings of future towns are already built, and that the job of these new
buildings is to support the architectural heritage of the place and to further
develop existing living environments.

In 1996, in view of the Habitat conference in Istanbul, the Swedish Government
declared eight national objectives, three of which are related to the built
environment:
- To adapt buildings and built areas with regard to their environmental effects

and their consequences for health and for accessibility
- To improve living conditions in residential areas
- To stimulate the integration of inhabitants from different cultures

In 1996, during a period of high unemployment in the building sector, the
architect Olof Eriksson proposed in a document published by the Workers’
Educational Association (ABF) policies and incentives for turning Sweden into a
sustainable society while at the same time providing work opportunities.92  Soon
after, the biologist Stefan Edman, also the government’s environmental adviser,
wrote a program to reduce the use of natural resources by a factor of ten.93

Eriksson’s and Edman’s work provided the basis for the Local Investment
Programs (LIPs) between 1998 and 2002.

Through the LIPs, the Swedish Government allocated 6.200 million SEK to
support and stimulate local projects meant to make Sweden more sustainable.94

The projects were expected to result in a reduction, per year, of 2.3 Twh energy
used, of 2 million tons carbon dioxide emitted, of 493.000 tons of disposed waste
and also of outflowing  of phosphorus and nitrogen.95 Final reports on 128
completed programmes out of a total of 211 investment programmes had been
submitted by October 2005. Some ten percent of the investments were used for
various renovation actions in multifamily housing areas. These renovation
projects were the subject of the research presented in Chapter 3.4.

The Swedish Institute for Ecological Sustainability was created by the Swedish
government in 1999 to report on environmental effects, to follow and report on
relevant environmental projects and research and to encourage co-operation
between administration, science and industry. The Institute reports the results of
                                                       
91 Berntsson V. (ed.), “Den måttfulla staden,” 1995.
92 Eriksson O., “Bygg om Sverige till bärkraft,” 1996.
93 Edman S., “Världens chans. Ny möjlighet för Sverige,” 1998.
94 On average, twenty-five per cent of the funding originally awarded was not used for various reasons
and the total funding was reduced to 4 700 million SEK. Source: Environmental Protection Agency,
2005
95 Calculated effects after the financing of projects to 211 Swedish municipalities. As only 75 %  of the
projects have been carried out, the calculated effects have to be reduced by 25%.
In 2005, when 128 out of 211 programmes have been reported, the results show a reduction of ca
745 000 ton CO2 per year, a reduction of 1.5 Twh per year used energy, a reduction of 357 000 ton per
year disposed waste.
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the different environmental investment programs with particular concern for
Agenda 21 and environmental education, energy and climate issues, eco-cycle
issues, use of natural resources, environmental protection, transportation and
planning.

Fifteen previous environmental laws have been amalgamated into the
Environmental Code, which came into force in 1999 in order to protect the
natural environment and to support sustainable development in all fields.96 Of
interest for sustainable renovation are the demands to protect and care for
natural and cultural environments, to use natural resources and land with
respect to ecological, social, cultural and local economic aspects and to recycle,
reuse and save materials and energy.

In 1999, the Swedish government identified fifteen environmental objectives,
most of which were to be achieved by the year 2020. One of these objectives,
referring to planning and building activities and developed in detail by the
National Board of Housing, Building and Planning, is “a good built
environment.” Concerning the existing built environment, the objectives present
recommendations for protecting cultural, historical and architectural heritage,
for sustainable use, management and renovation of the existing buildings, for
protecting biological diversity and easy access to green areas, for saving energy,
water and other natural resources, for reducing waste and for increasing reuse
and recycling. Sustainable development is intended to safeguard the human
right to a healthy environment, both built and natural, and to preserve the
cultural heritage of a place.

The dialogue project “Building/Living”, a cooperative effort between
companies, municipalities and the government, was started in 1999 with the goal
of supporting the development of a sustainable building and property sector in
Sweden. Fifteen companies, four municipalities and the government signed an
agreement and a series of commitments in 2003.  Seventeen new actors from
other companies and municipalities have joined the dialogue between 2003 and
2005.

Three main areas were prioritised:
- Healthy indoor environment
- Efficient use of energy
- Efficient resource management

The parties involved committed themselves to improving buildings’ energy
efficiency, supporting the use of renewable energies, using healthy materials and
avoiding environmentally hazardous substances, documenting and classifying
buildings’ environmental effects, reducing waste and increasing the use of
recycled materials.

In 2000, a National Commission on Agenda 21 and Habitat was appointed to
develop and implement both Agenda 21 and the Habitat Agenda and to report
on them at the United Nations conferences (on Habitat in New York in 2001 and
on Agenda 21 in Johannesburg in 2002). Fifty projects were presented to
                                                       
96 “Miljöbalken.”
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illustrate the Swedish road towards sustainable development.97  These projects
combined ecological, socio-cultural and economic aspects and proposed various
forms of participatory processes. Some of the projects focused on the renovation
of residential areas or town districts as local contributions to sustainable
development.

In 2001, the Swedish Government presented a National Strategy for Sustainable
Development, which emphasizes the importance of work concerning the natural
environment, climate and people's health and quality of life. Buildings and
building activity play an essential part in this work.98 Regarding housing, the
strategy affirms people’s right to good, safe, affordable and handicap-accessible
dwellings and recommends combining environmental and health perspectives.
The strategy further recommends prerequisites for new construction, as well as
for maintenance and renovation work: saving natural resources, diminishing
energy consumption, using renewable energy sources and providing healthy and
comfortable dwellings.

The Environmental Objectives Council was set up in 2002 to support the
implementation of the fifteen environmental goals, to report on the progress
towards those goals, to coordinate the evaluation of the results and eventually to
propose revisions to environmental policies. In an evaluation published in 2004,
the Council stressed that further action is needed for a wise management of
natural resources and the built environment. Regarding the goal of “a good built
environment” the Council also underscored the importance of security,
accessibility and participation in shaping people’s perception of their built
environment. The Council recommended, among various proposals, imposing “
standards on existing buildings, for example to improve their indoor environment or to
save energy” and also safeguarding “ features of cultural heritage interest.”99

Between 2002 and 2004, the Swedish government allocated 900 million SEK for
Climate Investment Programmes (KLIMP) for actions aimed at reducing
greenhouse gas emissions and conducted together with industry, interest groups
and the general public. One particular target is a reduction in Sweden’s
greenhouse gas emissions between 2008 and 2012 by at least four percent
compared to emission levels in 1990. Among the programmes that involve
existing buildings are actions for improving energy efficiency, for using
renewable energy sources, for reducing waste and for environmental education.

An Environmental Advisory Council assists the government with environmental
questions. In 2004, this Council proposed a Strategy for Energy-Efficient
Building, which advocated actions for higher energy efficiency for both new and

                                                       
97 Swedish National Board of Housing, Building and Planning and Swedish National Committee on
Agenda 21 and Habitat, "Swedish Municipalities and the Sustainable Development of Towns, Cities
and Communities," Boverket, 2001.
98 Regeringens skrivelse 2001/02:172,  "Nationell strategi för hållbar utveckling,” presented to the
Parliament in  March 2002.
99 Swedish Environmetnal Objective Council, “Sweden’s environmental objectives – An evaluation,”
2004.



54

existing buildings, pointing out that in ca 50 years it will be possible to half the
energy consumption in existing buildings.100

At the request of the Swedish government, Stefan Edman conducted an inquiry
into sustainable consumption.  This inquiry resulted in two reports. The interim
report, “Sustainable Burdens: Consumption for a Brighter Future,” presented to
the Government in 2004, focused on the areas of transportation, food and
housing.101 The final report, “The Car, the Beef and the Home: Sustainable Loads,
Smarter Consumption,” presented in 2005, deals with households’ consumption
habits in relation to health, environment and global solidarity.102 The report
addresses the importance of the maintenance and renovation of existing
buildings with concern for social and ecological sustainability. In particular, it
discusses the need for adapting existing buildings to an aging population, of
supporting integration of different kinds of people in housing areas and even the
value of providing individual gardening spaces. According to Edman,
sustainable development requires technology and ethics, both of which require
new knowledge and new ways of thinking, and thus a great investment in
education.

2.6 Sustainable renovation in the Swedish research context

Many Swedish research projects have addressed the subject of sustainable
building and sustainable planning.  These projects often focus on specific issues
such as energy saving, choice of building materials, etc.  Even if these projects do
not consider building renovation, they provide knowledge and experience about
the effects of buildings on the natural environment, climate and people and
about environmental issues that are as relevant in new building as in renovation.

Some research projects concerning environmental actions taken in renovation
projects are cited in chapter 4. Research concerning careful renovation has been
already addressed in chapter 2.1.
The following table gives examples of research themes addressed in recent
Swedish research which deal with some issues of sustainability related to
building/planning which may be of interest in sustainable renovation projects.

As this dissertation is based on Swedish renovation projects and deals with
different approaches to housing renovation as they are discussed and carried on
in Sweden, only Swedish research is considered here. Some of the research
themes address only one aspect of sustainability; some may address several
aspects but are mentioned only once.  The choice of building materials, for
example, can be studied as a technical issue, observing the function and
performance of materials, as an ecological issue, analysing the composition of the
material and its effect on the natural environment, or as a medical issue,
observing the material’s effect on people’s health. This theme, however, is
mentioned only once, among environmental-technical issues.

                                                       
100 Miljövårdsberedning, “Strategi för energieffektiv bebyggelse,” Stockholm, 2004.
101 SOU 2004:119:  Edman S., ”Hållbara laster. Konsumtion för en ljusare framtid,”2004.
102 SOU 2005:51: Edman S., “Bilen, Biffen, Bostaden. Hållbara lasten – smartare  konsumtion,” 2005.
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Aspects of sustainability/
Research fields

Examples of themes in Swedish building research:

 Environmental
 Technical

Land use, regional planning, site planning
Traffic planning
Energy efficiency
Water and sewage systems
Household waste
Building/interior materials
Recycling and reuse of building materials, building parts
Indoor climate
Urban green
Biological diversity and microclimate in open areas
Evaluation methods, environmental indicators

 Social
 Psychological
 Medical

Environmental education, management and social initiatives
Segregation in large scale housing areas
Healthy/sick buildings, allergies related to building materials
Accessibility for disabled
Comfort and security
Behavioural studies
Attitudes and perception of environmental issues

  Cultural Preservation and restoration of cultural heritage
Preservation and renovation of historical centres,
urban districts, buildings
Careful renovation

Economic Environmental balance
Analysis of building renovation costs
Analysis of housing management and maintenance costs

  Institutional Participatory processes in planning
Housing management
Follow-up, feedback and dissemination of experiences
Evaluations of municipal Agendae 21

Fig. 8. Examples of research themes of interest for sustainable renovation

Research concerning sustainability and renovation

Many research projects provide information that can support a sustainable
approach to both new building and renovation, but, unfortunately, such
information is not often implemented in real projects, especially in renovation. A
few research projects are specifically concerned with the existing built
environment or with renovation projects aiming at sustainable development.
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Direct involvement with, or investigations concerning, existing buildings and
their inhabitants are common to the research projects mentioned below. This list
is not meant to give a comprehensive image of Swedish research in this area, but
the projects address some of the issues that are relevant in the discussion of
sustainable renovation. The main themes in these research projects can be
outlined as follows:

environmental-technical aspects:
- Experimental projects, evaluations and descriptions of projects
- Evaluation systems, environmental indicators
social aspects:
- Social investigations
- Attitudes and behavioural studies
cultural aspects:
- Importance of the architectural heritage
- Theories of sustainable town development
economic aspects:
- Economic evaluations of renovation projects
Institutional aspects:
- Housing management
- Participatory processes, democratic processes

Environmental-technical aspects

- Experimental projects, descriptions and evaluations

Experimental projects are applied research projects which seek and test new
methodologies and new materials or which conduct evaluations of and further
research into existing methodologies and materials.

Among the experimental projects that have been carried out in Sweden in the
1980-1990s, the following projects regard housing renovation:  Ekoporten in
Norrköping, Gårdsten, Järnbrott and Kyrkbyn in Göteborg, Inspektoren in
Kalmar, Gebers in Stockholm and Österäng in Kristianstad.103 Descriptions,
follow-ups and evaluations of these projects have provided interesting data

                                                       
103 Eriksson T., Modig S., Svane Ö., “Miljöanpassat byggande,” 1999.
Om Ekoporten:  Botta M., “Miljöanpassad ombyggnad. Utvärdering av Ekoporten och erfarenheter
från andra project,” 1999.  Further references to Ekoporten in the bibliography of the report.
Om Inspektoren: Hallinn P-O, Peterson B. Å.., ”Hushållsundersökning i kvarteret Inspektoren,”
stencil, 1997.  Kalmarhem, “Inspektoren. Ombyggnad, kretslopp och ekonomi,” 1997.
Om Järnbrott: Nordström, C., “Hybridsolvärmesystem vid ombyggnad av flerbostadshus i Järnbrott –
Göteborg,” 1985.  Örneblad E., “Solhuset i Järnbrott - grönrum och kreativa sociala processer på väg
mot en bärkraftig arkitektur, ” 1997.
Om Kyrkbyn: Dahlman S., Eden M., Renström Johansson Å.,Wallner S., “Bostads AB Poseidons
Experimenthus.   Kretsloppsanpassad ombyggnad av förortsbebyggelse. Utvärdering av försök med
urinsorterande toaletter,” 1999.
Om Gårdsten:  Dalenbäck J.O., “Ny teknik sänker energikostnaden,” 1999.
Nordström C.,  “Möjligheter för miljonprogrammet,” 1999.
Om Gebers: Vidén S., “Bygga och bo i Gebers. Varsam ombyggnad för resurshållning och
gemenskap,” 1998.
Thornblad H., “Bygga och bo i Gebers. Så formades boendet,” 1998.
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about energy and water consumption, indoor climate, environmental and
functional performance of building parts (e.g. windows), of technical equipment
(e.g. solar panels), and materials (e.g. insulating materials), as well as about the
inhabitants’ environmental behaviour and managers’ experiences. The results
and experiences of these projects are of great value for future projects and for
further technical research. The research reports “Environmentally-Friendly
Renovation” and “Sustainable Development in Housing Areas from the 1950's,
60's And 70's – Green Goals Meet Ground, Houses and People” which form part
of this dissertation include short descriptions of Swedish renovation projects.  

Christer Nordström and Jan-Olof Dalenbäck conducted a research and design
project around the renovation of housing blocks from the 1950s and 1960 -70s,
including Järnbrott and Gårdsten, with the use of particular alternative energy
systems.104 The renovation of Gårdsten was part of a research and development
project, SHINE (within the Thermie programme) financed by the European
community.  Another project carried out by Christer Nordström which includes
specific actions for increasing sustainability is the renovation of the art museum
in Kristinehamn. Part of this research was financed by the European community.

Paula Femenias and Michael Edén have investigated the externalisation of
knowledge from demonstration projects of sustainable building. 105

Demonstration projects are valuable for teaching sustainable building and for
inspiring sustainable habits. Both positive and negative experiences are
important for future projects and therefore documentation, evaluation and
feedback are essential parts of experimental projects. Paula Femenias points also
out the influence of the media on the attitude toward sustainable development
and environmental issues.

The Action of the COST 16 project, “Improving the Quality of Existing Urban
Building Envelopes,” with the Swedish participation of Satish Chandra, Solveig
Schulz and Sonja Vidén, has focused on improving techniques and methods for
the envelopes of buildings constructed during the last half of the 20th century in
many European countries.106  The project has addressed primarily the envelopes
of buildings with constructed in-poured concrete systems, big prefabricated
systems and/or with small concrete/mixed elements.

The project SUREURO (Sustainable Refurbishment Europe), coordinated by the
Swedish housing institute Kalmarhem, began with the realization that despite
the high need for renovating existing buildings, there is almost no integration of
refurbishment strategies and sustainability and also limited tenant
                                                       
104 Nordström C., “Historien om ett solhus,” 1982.
Nordström C., “Hybridsolvärmesystem i befintliga byggnader– en förstudie,” 1983.
Nordström C., “Hybridsolvärmesystem vid ombyggnad av flerbostadshus I Järnbrott – Göteborg,”
1985.
Nordström C., “Möjligheter för miljonprogrammet,” 1999.
Dalenbäck J.O., “Byggnadsintegrerade solfångare : tillämpningar vid byggnadsrenovering,” 1998.
105 Femenías P., “Demonstration Projects for Sustainable Building: Towards a Strategy for Sustainable
Development in the Building Sector based on Swedish and Dutch Experience,” 2004.
106 Founded in 1971, COST is an intergovernmental framework for European Co-Operation in the field
of Scientific and Technical Research, allowing the co-ordination of nationally funded research on a
European level (www.costc16.org/about.html).
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participation.107 The project’s main goal has been to provide housing
organisations with practical management tools for integrating sustainable
development and tenant participation in their renovation management process,
without exceeding the normal costs for the inhabitants.

Recycling and reuse in building construction and the environmental effect of
recycling building waste may be significant when renovation includes partial
demolitions. Catarina Thormark’s research investigates how recycling is done
and proposes a method for assessing the recycling potential of buildings and for
formulating guidelines for design for disassembly.108

- Evaluation methods, environmental indicators

In order to renovate buildings and to improve their sustainability it is necessary
to measure and understand their environmental performances before and after
renovation. Measurements and indicators give the technical information that is
necessary for identifying the problems that sustainable renovation projects have
to face. Different methods of evaluation and measurement of the environmental
performance of buildings are proposed in different countries.

In Sweden, Mauritz Glaumann is working on environmental assessment
methods for evaluating the impact of buildings on people and on the natural
environment.109 The EcoEffect method considers energy and natural resources
consumption, building materials, waste, indoor and outdoor environment and
life cycle costs, presenting an environmental profile of a place and its different
environmental loads. Applying the EcoEffect methodology to existing buildings
can be used to assess which aspects of sustainability need to be improved with
renovation.

The Eco-Effects Outdoors method has been developed by Ulla Westerberg,
Mauritz Glaumann et al. to assess the open areas close to buildings. The
assessments are based on weights calculated for different environmental impacts
inspired by methods used in social medicine. The aim is to support plans for
taking care of outdoor environments making them environmentally friendly and
healthy and taking advantage of the qualities of the site.110

Further discussion of the measurement of environmental impact and the use of
environmental indicators has been presented by Tove Malmqvist in her study of
how environmental management is carried on by nine housing companies, their
targets and the results.111 Using the measurements of the environmental impact
of one housing area, she discusses how environmental indicators, data about
buildings’ environmental impact and clear quantitative environmental goals can
be used as instruments to develop a more efficient environmental management.

                                                       
107 The research is part of the Key Action 4, “The City of Tomorrow and Cultural Heritage,” within the
5th Framework program financed by the European Community (www.sureuro.com).
108 Thormark C., “Recycling Potential and Design for Disassembly in Buildings,” 2001.
109 Glaumann M., " EcoEffect miljövärdering av bebyggelse," 1999.
110 Westerberg U., Glaumann M., “Assessing the outdoor environment close to buildings with focus on
weightning”, 2005
111 Malmqvist T., “Fastighetsförvaltning med miljöproblem i focus,” 2004.
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Mauritz Glaumann is involved in the European Thematic Network CRISP,
“Construction and City Related Sustainability Indicators,” which measures the
performances of buildings and the built environment in cities and attempts to
define precisely sustainability criteria. “The Sustainable Construction concept aims
at the creation and responsible management of a healthy built environment based on
resource efficient and ecological principles. It takes into account environmental and life
quality issues, social equity and cultural issues, and economic constraints.” 112

Liane Thuvander has developed a conceptual model for an Environmental
Building Stock Information System for Sustainable Development (BBSISSD). 113

Focusing on the existing building stock and considering both available data and
missing data, she proposes a method for calculating the environmental impact of
buildings as a basis for achieving environmental improvements. She discusses
relevance and feasibility of the methods and recommends further development
of the method at the local level.

Per Olof Carlsson at J&W has developed an “environmental status model”
through an assessment, with a hundred questions, of the environmental status of
existing buildings. The results are used as a basis for planing maintenance and
renovation of buildings with particular regard to their environmental impact.114

A flexible and consistent environmental assessment methodology which can
assist municipalities with the active conservation of historical areas is the object
of the SUIT (“Sustainable Development of Urban Historical Areas through an
Active Integration Within Towns”) project, with the participation of Ola
Wedebrunn. 115  The research is meant to help local authorities in assessing the
suitability of new urban developments in order to promote the sustainable
exploitation of the urban and architectural cultural heritage. The methodology
proposes matching existing historical areas with current socio-economic
requirements through an active integration of this heritage within new
development projects.

 Social aspects

- Social investigations

Many projects have investigated the effects that environmental actions have on
individual behaviour, on inhabitants’ lifestyle and neighbourhood’s social
relations.

                                                       
112 The CRISP project is part of the Key Action, "City of Tomorrow and Cultural Heritage," within the
5th Framework Programme funded by the European Community (http://crisp.cstb.fr).
113 Thuvander L., “The building stock: A complex system changing over time,” 2000.
Thuvander L.,  “Towards Environmental informatics for building stocks. A conceptual model for an
Environmental Building Stock Information System for sustainable development,” 2002.
114 “Miljömanualen” WSP Environmental.
115 The SUIT project is part of the Key Action 4,  ”The City of Tomorrow and Cultural Heritage,”
within the 5th Framework program financed by the European Community
(http://www.lema.ulg.ac.be/research/suit/).
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Eva Örneblad has analysed the social aspects of sustainability and the
relationship between the building design and lifestyle.116  Analysing a housing
renovation project in Göteborg and, in particular, the social effects of some
environmental actions, she asked if design could influence a more sustainable
behaviour. Focusing on the importance of green spaces, she found out that the
addition of a green house, besides helping to decrease the environmental impact,
helped to improve the social contacts and the environmental awareness of the
inhabitants.

Eva Sandstedt and Magnus Boström, working from a sociological perspective,
have asked if the different initiatives for sustainable development are going in
the right direction.117 They posit that “society has gone further than just pointing at
environmental problems” and that an important result has been reached in
informing and engaging many people with different lines of competence. They
point out problems and incongruities in the Swedish process towards
sustainability, but see them as an important base for reflections and debates.
Answering to their initial question, they conclude that it is difficult to evaluate
whether or not projects are sustainable, and that to encourage society to move in
a sustainable direction, a continuous questioning of the solutions is necessary.

Jenny Stenberg and Liane Thuvander conducted an analysis of the relationship
between environmental and social effects in a number of renovation projects
financed by the Local Investment Program.118  Their study shows that in order
for renovation effects to last over time, there is need of a link between
environmental and social aspects. The study also presents a discussion of how
renovation actions may support behavioural change.

- Attitudes, behavioural studies

The results of sustainability actions depend also on the inhabitants’ perception of
these actions, on their experiences and knowledge of environmental issues and
on their relationship to the place.

Inga-Britt Werner has studied inhabitants’ habits and willingness to conform
their behaviour to lessen environmental impact.119 Werner looked at incentives
and obstacles to environmentally-friendly behaviour in different household
types and observed how important it is for individuals to see the direct results of
their own environmental behaviour.  Different types of households tend to show
different results in their level of environmental impact, in incentive programs
and in the influence of the public debate on specific environmental issues.

The inhabitants’ perception of their role in a process of sustainable renovation is
fundamental for the success of the project. Marianne Lindström has studied
peoples’ perception of sustainable development issues and attitudes towards
biodiversity.120 From her investigation in four Swedish municipalities it resulted

                                                       
116Örneblad E., “Solhuset I Järnbrott,” 1997.
117 Boström M, Sandstedt E. (ed.), “Är vi på rätt väg?: studier om miljöfrågans lösning, ” 2004.
118 Stenberg J., Thuvander L., “Att länka miljöeffekter och sociala effecter,” 2005.
119 Werner I.B., “Boendes miljövänliga attityder och handlingar,” 2004.
120 Lindström M. “Attitudes towards sustainable development,” 2003.
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that people gave most importance to fresh water, clean air and health.
Sustainable development was thought to be more important for the world than
for the municipality or the family. Even if people experience sustainability issues
as important or even urgent ones, and in spite of large information programmes,
their level of engagement and sense of responsibility remain very low. Lindström
points out gaps in knowledge and communication, regarding especially the
relationship between local and global issues and the need to encourage people
taking responsibility for environmental problems.

Cultural aspects

- The importance of architectural heritage

The meaning of cultural heritage in the debate about the objectives of sustainable
development is the main theme of a research network established by The
National Heritage Board. The Board is also engaged in projects to empower
architectural heritage as a force in the evolution of a democratic, sustainable
society.

- Theories of sustainable town development

Research about the conservation and renovation of existing buildings has
developed from an interest in protecting architectural-historical values to a focus
on other cultural values such as planning schemes, construction techniques,
time-typical details and social relationships. Many elements of existing towns
and urban areas will be important elements in the towns of the next generations.
Many researchers, including H. Bjur, C.J. Engström, J. Söderlind and J. Rådberg,
have been studying the future development of towns, discussing different
theories about town development and dealing with the issues of the
conservation, renovation and reuse of the existing buildings as part of
sustainable town development.121

Economic aspects

A number of research projects have considered the economic value of renovation
projects. Some of these projects set out to compare the costs of traditional
renovation methods with the costs of sustainable methods.122 It is, however,
difficult, if not impossible, to differentiate between immediate costs and long-
term investments. For example, if expensive renovation actions will improve
people’s health and well-being and will decrease the emission of green house
gases and the subsequent effect on the climate, etc, then building costs may save
health care expenses.

                                                                                                                                                             
Johansson,M., Lindström M. “Biologisk mångfald ur allmännhetens perspektiv,” research at Lund
University, 2005.
121 Bjur H., Engström C.J., “Framtidstaden,” 1993.
Söderlind J. “Stadens Renässans,” 1998.
Rådberg J., “Drömmen om Atlantångaren,” 1997.
122 Nordin E., “Ekonomisk utvärdering av Ekoporten,” 1997, in  Botta M. (1997).
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Ernst Hollander, investigating the role of the users or inhabitants in steering or
demanding sustainable actions in building/renovation projects, has raised an
interesting debate concerning the demand for and the attitude towards
sustainable innovations.123

Institutional aspects

- Housing management

One important question concerns the roles of housing managers and of
individual household in processes of sustainable renovation and the housing
management’s possibilities of reducing the environmental impact of existing
housing areas.

Örjan Svane’s research considers small neighbourhoods as possible places for
cooperation among different actors for achieving and managing sustainable
housing areas.124 Susanna Nilsson further discusses environmental strategies for
small neighbourhoods.125 Proposing a series of environmental actions in two
housing areas, she presents both the possibility of reducing the negative
environmental impact and the vulnerability of the areas, and the obstacles to this
possibility mainly, a lack of interest and a scarcity of resources in the managing
organisations.

According to Örjan Svane, each household could contribute more to the
challenge of environmental sustainability.126 His investigations in the Nordic
countries looked at households’ role in making housing more sustainable during
construction, renovation, maintenance, operation and use of the dwellings. As a
result, Svane proposed strategies for environmental management that better use
the potential of different partners in a housing area, including households.

- Participatory processes, democratic processes

The design of planning processes and the involvement of the inhabitants are
important moments in projects of sustainable renovation.

Björn Malbert investigated participatory processes in planning as tools for
sustainable urban development.127 Starting from an analysis of the existing built
environment, its problems and potential for change, local knowledge and
                                                       
123 Hollander E., “The noble art of demand shaping - how the tenacity of sustainable innovation can be
explained by it being radical in a new sense,” 2003.
Hollander E. “Lärandet kring eko-byn,” 1998.
124 Svane Ö., Wijkmark J., “När ekobyn kom till stan,” 2002.
Eriksson T., Modig S., Svane Ö., “Miljöanpassat byggande I Kalmar, Kristianstad och Norrköpings
bostadsbolag,” 1999.
Svane Ö., “A sustainable neighbourhood,” 1999.
125 Nilsson S., “Miljöstrategier för det lilla grannskapet,” 2003.
126 Svane Ö., "Nordic Households and Sustainable Housing," 2002.
127 Malbert B., “Urban planning participation: linking practice and theory,” 1998.
Malbert B., “Tools for interaction in urban planning: introducing approaches towards sustainable
urban development concerning growth and green issues,” 2001.
GREENSCOM project within the 5th European framework Programme
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experience, he searched for participatory methods for implementing change. The
purpose was to allow the users to be an active part of local development
processes. Particular attention was given to urban growth versus urban green
and to integrated planning approaches that consider all the components of
sustainability, that is, environmental, social, cultural, economic and institutional.

Jenny Stenberg analysed local democratic processes and sustainable
development in housing areas from the 1960s and 1970s with the goal of finding
new communicative methods to involve users in the design process and in
processes towards sustainable development in modern suburban areas.128 She
also questioned whether democratic processes will result in more sustainable
renovation than those projects carried out with traditional planning methods.129

Considering weaknesses and obstacles to participatory processes during
renovation, Stenberg found the need to establish better communication among
different actors. Her research concerns how to bridge the gaps between top-
down and bottom-up perspectives in order to achieve sustainable development
at the local level.

Katja Ketola studied collaboration and trust as prerequisites for collaborative
planning processes.130 After an analysis of the obstacles to and possibilities for
developing collaborative planning processes, she posited as a basis of
collaboration an openness towards new ways of thinking, an acceptance of
change in power relations and a sharing of common frames of reference.
Difficulties in achieving a new collaborative planning process were investigated
in the case of the renovation of Navestad, an area of the town of Norrköping.

Democratic processes in sustainable renovation have been investigated in a
number of research projects focused on the social results of different
environmental actions. Karin Palm Lindén studied the residents’ initiatives for
the introduction of garbage separation and a recycling workshop together with a
social programme in a housing area in Malmö.131 The positive result of the whole
process confirms that social contact and environmental practices did support
each other, while local initiatives did not succeed because of the lack of
institutional support.

Lena Falkheden investigated environmental initiatives at the urban district
level.132 She discusses the social and cultural prerequisites that have to be
considered in planning local initiatives and the different degree of involvement
that may be expected. She analyses the social and pedagogical aspects of these
local initiatives, underlining their value in stimulating change towards
sustainability. Local initiatives are seen not only as initiatives in favour of the
environment but also as a way to increase the local quality of life. Design and
communication in local initiatives are analysed in view of establishing local
centres for sustainable development.

                                                       
128 Stenberg J., “Planning in Interplace? On Time, Power and Learning in Local Activities Aiming at
Social Inclusion and Sustainable Development,” 2004.
129 Stenberg J.,  “Bridging the gaps. Sustainable Development and Local Democracy Processes,” 2001.
130 Ketola K., “I motet mellan projekt och process,” 2000.
131 Palm Lindén K., "Fosietorps-modellen. Om miljöarbete i ett 60-talsområde," 1998.
132 Falkheden, L., “Lokalområdet som strategi för en hållbar stadsutveckling,” 1999.
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Further and on-going research

With the aging of the mass-produced housing buildings of the 1960s and 1970s,
in particular, the need for renovation of the existing built environment is
increasingly evident.  As a result, many renovation projects and many research
projects have been started during the writing of this dissertation.  These cannot
be discussed here.
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3.  Three research projects on housing renovation

In this chapter I report the content and some findings from the research projects
that are part of this dissertation and that deal with different approaches to
renovation.

"Äldre villaområden Varsam förnyelse" (“Old Single-Family Housing Areas:
Careful Renewal”) focuses on the relationship between preservation and the need
for renovation in old patrician single-family housing areas. Proposing a "careful
renewal," this project explores the possibilities of new developments and tries to
inspire new solutions for a more efficient exploitation of these areas, always
respecting their character and qualities. Different schemes of solutions are proposed
and illustrated with real examples.

"Projektet Ekoporten" (“The Ekoporten Project”) and "Miljöanpassad
ombyggnad" (“Environmentally-Friendly Renovation”) focus primarily on the
buildings’ impact on the natural environment. The research followed and evaluated
the process and the outcome of the environmentally-friendly renovation of one
housing block, Ekoporten. The two reports document the experiences and results of
a new approach to building renovation and of a whole system of ecological actions
applied to a very common building type with the goal of providing references for
the renovation of other housing areas.

"Hållbar utveckling i 50-, 60- och 70-talens bostadsområden – gröna mål
möter mark, hus och människor" (“Sustainable Development in Housing Areas
from the 1950s, 60s and 70s – Green Goals Meet Ground, Houses and People”)
focuses on the relationship between housing renovation and the sustainable
development of Sweden. Through analyses of a series of renovation projects with
special state financing, this research provides the material for a discussion about
renovation actions used to increase the sustainability of an area.

3. 1 Empirical research on housing renovation projects

The research that is part of this dissertation is empirical research, that is, based
on observation and experience from housing renovation projects.  This research
has allowed valuable knowledge from real-world projects to be registered, made
accessible and transmitted.  In this dissertation, my discussion of sustainability
actions in housing renovation is grounded in this empirical research.

The three research projects were developed through readings of historical
documents, study of the drawings, direct observation and collection of
information from owners, managers, municipal authorities and technicians,
architects, building contractors and inhabitants. Technical documentation such
as project programmes, architectural drawings, building permits, maintenance
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plans, data about energy/water consumption and garbage collection and
environmental plans have been among the sources for the technical evaluations.
On-site surveys have allowed the evaluation of technical problems and
renovation needs.  Inquiries and interviews with the inhabitants have provided
the users' perspective on qualities, defects and new needs and wishes. Statistical
data from official databases about the existing housing stock and about the
population have allowed the weighing, defining and quantifying of the needs
and problems of the existing housing stock. Photo-documentation of different
stages of renovation projects has made it possible to freeze particular moments of
the renovation work, to compare before-and-after situations and to illustrate
particular details.

The cases that have been observed, documented, analysed and commented on in
these and in other of my research projects provide the basis for discussion of the
actions and methods used in renovation projects and of their results. In some
cases, the focus has been on how the renovation was carried out, asking
specifically if the renovation had been done with care and respect for the existing
buildings. Other cases have been studied and utilised as examples to explain the
consequences of different renovation actions. The cases studied in these research
projects represent two extremely different types of Swedish dwellings: private-
owned single-family houses, representing the dwellings built for the wealthy
Swedish bourgeois around the end of the 1800 and the beginning of the 1900,
and mass-produced, public-owned, multi-family housing built in the 1960s and
1970s which have been housing more and more people immigrating from other
countries.

Apart from the final reports, the content and results of the research projects have
been disseminated and presented for wider debate through articles in specialised
magazines and books, through presentations at meeting and conferences and
through popular-scientific publications, usually complemented by numerous
illustrations. Participation in international conventions has provided a motive for
deeper analysis and occasions for comparisons with other situations.

3.2  Consolidation and careful renovation of old single-family
housing areas

“Old Single-Family Housing Areas: Careful Renewal”

"Äldre villaområden Varsam förnyelse" (“Old Single-Family Housing Areas:
Careful Renewal”) is the result of a research project carried out at KTH, the
Royal Institute of Technology, Department of Architecture, from 1987 to 1993.133

The Swedish Council for Building Research financed the research. This project
was developed from earlier research which began at the Massachusetts Institute
of Technology in 1980 with Anne Vernez Moudon and Chester Sprague and
continued at the University of Washington in Seattle in 1983 with A. V.
Moudon.134

                                                       
133 Botta, M., "Äldre villaområden. Varsam förnyelse," 1994.
134 Moudon A.V., Sprague C., "Consolidation: a method for expanding the use of single family housing
in the suburbs," 1981.



67

Fig. 9. Front cover of the report “Äldre villaområde Varsam förnyelse”

Background to the research on older Swedish single-family housing areas

At the base of the research carried out at MIT and at the University of
Washington was the concept of "consolidation", defined as "an incremental
process which allows for change within stability by building on and reinforcing the
existing fabric".135 A process of consolidation was meant to improve the land
use of already urbanised areas with a more efficient use of the existing
resources and with minimum change.  This was a less expensive and more
environmentally-friendly alternative to the further exploitation of new land
outside existing cities. In the USA in the 1980s, two-thirds of the total housing
stock was comprised of single-family houses, fifty percent of which had at
least three bedrooms. Our research indicated that conversion of single-family
properties accounted for twelve to twenty percent of the total housing
supply.136 Most transformations were done by the owners on their own
initiative, with or without building permits, while local authorities only had
sketchy accounts of them.

                                                                                                                                                             
Moudon, A.V., Sprague C., Botta M., Hartman H., "Transform! A typology of consolidation for single
familiy properties and neighborhoods," 1984.
Progressive Architecture: "Research review: Single-family transformation."
135 Moudon A.V., Sprague C., 1981.
136 U.S. Department of Housing and Urban Development,  “Additions to the housing supply by means
other than new construction,” USHUD, 1982.
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The research, which documented different types of transformations that had
occurred to single-family houses, was designed to make people and planning
authorities aware of the needs of the new households and of the process of
change already going on. A typology of transformations was defined and
illustrated with examples: subdividing houses, adding a separate structure on
the same property, subdividing lots or assembling small lots for more intense
development. The primary purpose of the research was to discuss some of the
issues that are important, particularly in an American context, when increasing
the density of an existing neighbourhood.  These issues include, for instance, the
need for carefully planned private and public space, shared access, street parking
and pedestrian access, as well as the restrictions presented by building and
zoning codes.

The renovation objects

"Äldre villaområden Varsam förnyelse" focused on the old areas with big
patrician villas and large lots that can be found in many Swedish towns. In
Sweden, single-family houses are the most traditional building type for
residential use.  In the 1990s this type, together with row houses and terrace
houses, represented forty-six percent of the total number of dwellings. The single
house with a garden has long represented the ideal living place for many
Swedes, and in the 1980s and 90s, sixty percent of the Swedish population was
living in one- or two-family houses.

The variety of single-family houses ranges from very simple wooden houses in
the countryside to the most refined architect-designed houses in fashionable
areas. From the end of the last century until the 1930s, homogeneous single-
family housing suburbs were built, taking their inspiration from the English
garden cities movement as well as from similar suburban areas in American
cities. These suburbs were planned for well-established families, tired of
overcrowded cities and looking for the quality of life in the countryside. They
represented the first expansion of inner cities towards the outskirts. Most of
these areas were located close to the larger towns, in attractive natural
environments, often close to a lake or to the sea, with full-grown vegetation and
with good connections to town.

Many decades later, these suburbs are still attractive and popular areas and the
houses are examples of the refined architecture and skilful craftsmanship of that
time. The design of the houses and the plans of the areas still tell us about the
building technology as well as about the living ideals and the bourgeois lifestyle
of their time. Gardens often include areas of natural landscape or less cultivated
areas; few of them had been more formally designed and planted. Thanks to
their special cultural and historical values and to the care of their inhabitants,
many of these areas have been very well preserved. They were respected by
large redevelopment plans and by speculative interventions that affected other
suburban districts. Many houses belonged to the same family through several
generations and did not undergo substantial change. Some houses have been
continuously taken care of, while others have been neglected.
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The need and the risks of renovation

Beginning in the 1980s, the need for renewal was growing urgent in many old
single-family housing areas.  People and houses were aging.  The economic
situation had changed and, with it, people’s lifestyles. Smaller households
and a growing number of aged people were becoming the norm in Sweden
and even more in these old single-family housing areas. Many of these
houses presumed a standard of living, a family size and income level very
different from that of most modern families. Many houses were too big and
too expensive for the economic situation of many families, requiring a lot of
work and money for heating and for maintenance. Many of them had become
"empty nests" with one or two residents, often retired.

In the whole Swedish population, the most frequent household sizes were,
and still are, one- or two-person households.137 According to the prognosis for
the future, the number of retired people and of small households will
continue to rise.  As a consequence, the demand for small flats will grow.

Considering the high market value of these sites and the new housing need
for smaller and more affordable dwellings, there was a considerable risk that
the environmental, historical and cultural character of these older residential
areas could be damaged by careless or speculative renovations. For this
reason, a number of municipalities instituted the policy of preventing any
kind of change in these areas. Instead of redevelopment plans, these
municipalities presented cultural and historical inventories. However,
forbidding change in order to preserve these areas also meant restricting their
development and modernisation. This policy also risked creating the opposite
effect, that is, poor maintenance, degradation and illegal office conversions.

Aim, questions and limits of the research

The primary aims of the research were to consider the characteristics of
suburban areas with old, large, single-family houses, to analyse the changes
occurring in them and to ask to what extent those houses and/or those areas
could accommodate different modern households and changing social
structures. The goal was to discover possibilities and to provide inspiration,
using real examples, for a more intense use of these already urbanised areas,
renovating with care existing single-family houses and adapting them to new
needs and modern lifestyles.

                                                       
137 In 1990, more than 70% of households (apartments and single family houses) consisted of 1-2
persons.
In 2001, the average number of persons per household was 2,1.  Source: Official Statistics of Sweden
(2005).
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The research points out how these single-family housing areas were lacking
any kind of small flats for young couples, grown children, single people or
elderly people who could no longer take care of a house and a garden or
could not afford it.  For these people, moving to other areas to find suitable
and affordable dwellings would mean breaking with habits, with social
relationships and with physical elements which for years had been daily
references and important shapers of self-confidence. Especially for the
elderly, who had spent a large part of their lives in a particular area, this
breaking of ties could turn out to be very difficult and a source of anxiety and
isolation. The research project was addressed to a wide public of
homeowners, architects, planners and politicians.  The project outlined a
strategy for careful renewal of these areas in order to increase their existing
residential capacity and to reach a more balanced population structure and
flat distribution while taking care of the buildings' maintenance and
modernisation.

In the 1980s and 1990s, many proposals for "generational houses" were being
presented in Sweden, consisting of new houses with adjustable plans for one
or two flats according to the different phases of the family cycle. Following
this line of thought, the research attempted to show that old single-family
houses often had the potential to include new independent units in the
existing volume, through small changes in attics, ground floors, basements or
other sub-dividable parts of split-level houses. In most cases it was possible
to locate a new small apartment in these sections while the rest of the house
could remain untouched.

The study focuses on areas with large houses, with six or more rooms and a
kitchen, of particular architectural value, built between the end of the 19th
century and the 1930s.

Contents and methods

The principles and methodology for careful renovation and the goals of
consolidation were the basis of the solutions discussed in this research.
Discussion of the careful renovation of these areas began with an analysis of
their history, their character and qualities.  This analysis also addressed the
areas’ problems and need for modernisation, including the discrepancy
between what housing was needed and what was being offered.  Through
consolidation, the project intended to avoid the risk of large redevelopment
plans, proposing, instead, small interventions on particular individual sites
where there was both the need for and the possibility of change without
affecting the surroundings. Respect for the natural environment, for the
original planning structure, for the building typologies and for the existing
social network was assumed as a condition in order to maintain the existing
character and qualities and to allow continuity in the development of these
areas.

Historical documents and architectural history literature provided the basis
for the description of the historical and social development of the architecture
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and planning of these areas, as well as for the selection of the typologies of
primary interest for the research. Four different typologies of old large single-
family house areas were distinguished:

- patrician suburbs outside big cities, such as Djursholm, Lidingö and
Södra Ängby

- old country-house areas close to big cities, such as Skanör, Falsterbro and
Särö

- single-family housing areas in middle-size towns, such as Uppsala and
Helsingborg

- single-family housing areas in small towns, such as Kristianstad and
Växjö

The selection of areas to present as examples of places in need of careful
renewal was conducted through on-site visits, analysis of the plans of the
areas with comparisons of different periods, consultation of statistical data
about population and housing, communication with local authorities and
reading of relevant documents.  The initial selection of the municipalities was
based on the following criteria:

- many single-family houses, with at least six rooms and kitchen, built
before 1930

- a high demand for small dwellings
- an  increasing population

The next phase of selection involved written inquiries and telephone contacts
with the town planning architects of the selected municipalities. Also
important when deciding where and how a process of consolidation could be
developed were studies of local programmes, needs and problems.  Studies of
the trends of evolution of the place, records of ongoing change, observation
and some unstructured contacts with the inhabitants also formed a part of
this phase.

Different ideas for the careful renewal of these areas were proposed,
explained and illustrated using real examples collected during analysis and
surveys in the different areas.  A number of projects proposed or realised in
the 1980’s and early 1990’s were presented, with photographs and drawings,
as examples of what could be done.  It was made clear, however, that these
examples could not be taken as models for the renovation of houses with a
particular architectural design, which would need to be analyzed separately.

The examples gave proof of the need and the will to utilise these areas in
more efficient ways.  As in the American study, the examples showed that a
process of change was already going on in these areas.  Through simple
conversion of the largest houses, or through discreet new additions on larger
plots, the number of households could be increased and the areas
consolidated without a loss of quality. Special attention was given to the
different kinds of accessory units that could often be obtained through small
modifications of the bigger houses or by small additions to the bigger lots,
and that could be suitable either for the older or the younger inhabitants.
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Fig. 10. House with addition
of a staircase to serve the
apartment on the second
floor

Fig. 11. House with addition
of a garage with a small
dwelling unit

Fig. 12. Elderly house as new
built infill in an older single-
family area
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A typology of examples for careful renovation

Most of the old single-family houses considered in the research were two- or
two-and-a-half- storey wooden buildings with pitched roofs and with more
than six rooms and kitchen.  The size of the lots varied between 2 000 and
10 000 m2.

The proposals and the examples of renovation were divided into the
following categories:

Conversion of large houses into two apartments by:
- Different forms of subdivision of the existing volume
- Conversion of the basement floor
- Conversion of the attic space

Interventions on large blocks by:
- Conversion of minor service buildings into small dwellings
- New construction of small buildings inside the block
- Subdivision of the block and construction of one new single-family house
- Additions to the existing house, subdivision into more units or conversion

to new uses, such as elderly housing

New infill buildings, such as:
- New small multi-family housing
- Elderly housing or other special housing types

-   Conversion of large houses into two apartments
The first and simpler type of consolidation presented in the report is the
conversion of large single-family houses into two-family houses. Many of
these houses have a dwelling surface of more than 200 m2, which can be
subdivided in different ways, depending on the plans and the interior
decoration. Such conversions are especially suitable in case of family changes,
when children grow old enough to want a separate living space or when
parents or grandparents need a smaller, easily accessible flat, close to their
relatives, where they can feel safe and even useful to the family. These
conversions are also suitable when the family economic situation can be
improved by the income from a small rental unit.

- Attic conversion
Attics in old single-family houses are frequently used only for storage, but
due to the design of these houses they are often high and large enough to
accommodate a small flat. Insulation of the roof, together with other repairs
or alterations necessary to make the attic habitable, can mean a reduction of
the energy consumption of the whole house. Some difficulties can be met in
making the attics independent by providing them with separate accesses.
Especially in the nicest houses, the existing staircases are often integrated into
the living space and difficult to share. In these cases, it may be possible to add
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a new staircase, carefully designed to fit to the rest of the house, to the back
or side of the house. Attic flats with skylights, dormer windows, open plans
and cathedral ceilings can result in very exciting designs and are usually very
attractive for the younger generations and for those who have no difficulty
climbing stairs.

- Split-level houses
Respect for nature and attention to morphology have inspired the design of
split-level houses on more hilly sites. The main living space of these houses is
on the first floor above ground while the ground floor, usually half
underground, is often used as complementary space for a garage, laundry,
guest rooms and play rooms. Ground floor spaces with full-size windows can
be very easily converted as they are already independent from the rest of the
house and usually easily accessible. With some improvements to the interior
design and the contact with the exterior, and with actions to isolate these
units from the humidity from the ground, these ground-level flats can be
made very attractive, particularly for the elderly, who can enjoy the easy
connection with the garden.

- Subdivision into two or more flats, or into a flat and an office space
Houses can be converted into two or more flats, or into a flat and a small
office, by subdividing them either horizontally or vertically, depending on
the architecture of the house. A number of examples presented in the
research project show that careful conversions are possible, but also serve to
illustrate the risk of destructive speculative interventions. Examples of minor
and careful renewal projects are supported by statements from cultural
historical surveyors, fire safety authorities and other experts.

-    Conversion or addition of cottage units
New units can also be housed in the complementary structures of the bigger,
more exclusive, houses in the larger lots.  Guest houses, storage cabins and
even old stables and garages can be converted. As part of the original
environment, often very carefully designed in the style of the main house,
these small buildings are valuable and can be cared for and better utilized.
Many of them are big enough to be converted into very charming cottages.
Smaller structures can be converted by raising the roof or by adding a minor
part onto one side of the existing building. A few examples of new
construction are also presented to illustrate how a new small unit can be built
in harmony with the old main house and without subdividing the lot.
Foreign examples are also presented: Australian "granny flats", American
"alley cottages" and "ECHO housing."

-   Subdivision of lots and infill
The subdivision of large lots is also discussed. According to the size and the
location of the lots, different kinds of infill are considered, from single-family
houses like those surrounding the lots to other types of buildings, such as
elderly housing and service buildings, which are missing in these areas. Some
examples present new construction carefully adjusted in style and
proportions to the existing structures. Bigger infill projects that fit very well
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in old small scale environments, including house types for group living, are
used as inspiration for meeting special needs.

Fig. 13. Schemes for the subdivision of large one-family-houses

Fig. 14. Schemes for the subdivision of large lots
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Conclusions and further remarks

About the renovation proposals
Old single-family housing areas were considered in this research both as
objects for preservation and as areas with a potential for new development
that could support cultural-historical, social and environmental values. The
proposals wanted to go further than traditional renovation/preservation
plans by combining the principles and the methods of careful renovation
with those of consolidation and by presenting inspiration for development
rather than restrictions. Starting with the possibilities for development of
these areas, the research proposed a process of careful renewal in which
individual initiatives would be accepted and supported and the resources of
the inhabitants incorporated. Guidelines and inspiration were meant to
encourage and control the necessary renewal process in a discreet way.

About the report
The report, in conclusion, proposed a close collaboration between the
inhabitants and the municipal planning authorities. Municipalities should
preserve the subject areas by initiating, steering and controlling, rather than
simply preventing, future developments, thus preserving houses from age
and ruin as well as from violent destructive renovations and from speculative
redevelopment projects. These municipal initiatives would encourage
homeowners to see the importance of a continuous maintenance of the
properties and to consider new ways of using the space of their houses to
meet their future dwelling-needs. The report recommended participatory
forms of planning in which homeowners benefit from the information and
technical experience from municipal offices while planners gain from the
homeowners' attachment to their areas and from their will to renew, preserve
and remain in their houses.

About sustainability and care
Although the research was published in 1994, the bulk of it was carried out
mainly during the 1980s, before all the various programmes for sustainable
development were introduced, and did not face the issue of sustainability
explicitly.   At the time the research was conducted, energy-saving actions
were an important aspect of sustainable renovation.  To propose a sustainable
development of those areas today, one and a half decades later, it would be
necessary to analyse in greater detail the environmental and ecological
aspects and to give greater consideration to the institutional aspect, including
environmental education and informative programmes for the house owners.

Chapter 5.1 addresses how the different definitions and actions of sustainability
have been considered in this research project.
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3.3  The environmentally-friendly renovation of "Ekoporten"

"Projektet Ekoporten" (The “Ekoporten” Project) and "Miljöanpassad
ombyggnad" ("Environmentally-Friendly Renovation") are two reports of
research carried out between 1995 and 1998 on the environmentally-friendly
renovation of a building in Norrköping, Sweden.138 The research was carried out
by a multidisciplinary team including architects, engineers, economists and
psychologists, of which I was the project coordinator and editor of the reports.
The research group was supported by an expert panel.

The two reports correspond to two phases of the research.  The first phase,
financed by the Swedish Council for Building Research and the municipal
housing institution Hyresbostäder i Norrköping AB, followed the project from
1995, some months before the renovation work began, until 1997, six months
after the inhabitants moved in.  The second phase, financed by the Swedish
Council for Building Research, Hyresbostäder i Norrköping, the Swedish
Association of Municipal Housing Companies (SABO), and the National Board
of Housing, Building and Planning (Boverket) followed the project during the
first two years after renovation, between 1997 and 1998.

The renovation object

Ekoporten is the name given, after renovation, to a building in Norrköping (a
town some 150 km south of Stockholm) built in 1967. It is one of thirty-four
prefabricated multi-family housing blocks in an area belonging to the Million
Homes Program supported by the Swedish government between 1965 and
1974.139 The building belongs to Hyresbostäder in Norrköping AB, a housing
institution owned by the municipality of Norrköping.

The renovation was carried out in 1996 as an experimental project in which
various environmental techniques were tested on an existing and very common
type of building. Ekoporten was the last of the area’s buildings to be renovated
and had sat empty for two years. The environmental goals of the renovation
project were to save energy, water and natural resources in general, to use
natural materials and to provide inhabitants with comfortable and healthy
dwellings.  The housing institution, a building enterprise and the municipality of
Norrköping shared the intention of “engaging themselves in a project proposing
a new way of building in favour of the environment.”  This experiment in
environmentally-friendly renovation was also supported by the delegation for
ecological adaptation at the Swedish Environmental Protection Agency. The
renovation project was developed by a project team consisting of people from
the housing institution and the building enterprise, municipal technicians, the
architects and a series of experts for the installation systems. The overall goal
was glean experience in favour of the renovation of many other similar buildings
existing in Sweden and to address the renovation project to the average
                                                       
138 Botta M., Lindgren S., Nordin E.,  "Projektet Ekoporten. Dokumentation av ombyggnad och
kretsloppsanpassning av ett flerbostadshus från miljonprogammet,"  1997.
Botta M. (ed.), "Miljöanpassad ombyggnad  Utvärdering av Ekoporten och erfarenheter från andra
project," 1999.
139 Prop 1965:1, bil 13 "Miljonprogrammet."
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Hyresbostäder’s tenants, that is, people without explicit interest in
environmental issues.

Goals and limits of the research

The goal of the research was to document and evaluate the renovation of this
building, to present the results of the environmental actions and to transmit the
experiences and the knowledge gained from this project to other renovation
projects and to different actors involved in building renovation. The project’s
motto was, "We build to learn"; learning was also part of the research project.
The main focus of the research was not to check if and how renovation had been
careful, but rather to find out how, with which goals, which methods and then
which results, an environmentally-friendly renovation could be done.

The experimental character of the project entailed testing new technical systems,
new methods and new materials. Therefore the documentation and evaluation of
the project were an obvious and integral part of the experiment. As the research
started before the renovation work, researchers had an active role in shaping the
renovation project, proposing the program, the methods and the technical
devices to be planned in the building in order to equip it for the registration of
data for the evaluation. The measurement programme was planned in great
detail from the very beginning, with measuring equipment and a fully
computerised control system incorporated in the building.

Besides planning the control system and evaluating the resultant data, the
researchers followed and documented the process used to reach the stated
environmental goals and ways of tailoring the technical equipment and the
behaviour of the inhabitants in relation to the particular environmental actions of
the project. The experience of the inhabitants, the local management staff, the
builders and the institution owning and managing the building, as well as
reflections by the municipal authorities dealing with building and dwelling
issues, have been considered.

Limited research funds did not allow the evaluation of the broader effects of the
project, such as its effect on the national economy, on inhabitants’ health or on
the chemical and energy flows through the building, as was planned in the
original research proposal.

The working report:  “The Ekoporten Project”

Content and methods
The working report, “The Ekoporten Project,” was written in 1997 with the
contribution of Sören Lindgren for the technical installation chapter, Erik Nordin
for the economical analysis chapter and Nino Monastra for the photographic
documentation. This report contains, mainly, documentation of the decision-
making and renovation processes and a record of facts and information about the
history of the building and need for renovation, of the "environmental" goals, of
the planning and design process and of the actions taken during renovation. This
first report provides the necessary background for the evaluation of the project,
which is presented in the second report.



           

Fig. 15. The front cover of
the report  “Projektet
Ekoporten”

Fig. 16. “Ekoporten” under
renovation, urine tanks in
the future “ekoparken”,
1996.

Fig. 17. Ekoporten after
renovation, 1997
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The research was developed with:
- An historical study of the Porten area from the time of construction in the

late 1960s through the different renovation stages in the late 1980s and
1990s.  This study was conducted through reading historical documents,
reports, notes and technical programmes and through talking to
authorities in the housing institution and in the municipal technical
offices.

- An analysis of the decision and design process from the first ideas and
discussions in the early 1990s.  This was done through reading the
documentation and reports of the project group, participating in the last
meetings before renovation and interviewing authorities in the housing
institution, the building enterprise, the town planning and environmental
offices and the architects.

- A follow-up and description of the process for informing the public about
the project and for selecting the future inhabitants of the building.  This
was done using the information provided by the housing company as
well as articles and comments published in different newspapers and
magazines, and by talking to the marketing responsible people and to
some of the inhabitants.

- A follow-up and documentation of the renovation work.  This involved
on-site visits every second or third week during ca six months of the
renovation work and contact with the project manager, people in the
building enterprise, the architects, technical consultants and producers of
materials and equipment used in the renovation. A detailed photographic
documentation was carried on with the photographer N. Monastra.

- A program for the evaluation of the technical systems concerning energy
use, water and sewage, ventilation and indoor climate, conducted by the
civil engineer S. Lindgren.

- An economic analysis of the renovation costs and estimates of additional
costs due to environmental actions, conducted by economist E. Nordin.

- A description of the initial results of the project, analysing the reactions
and the experiences of the different persons involved in the project and of
the inhabitants.

- A survey of the first presentations of the project and comments about and
reactions to the project in the national and international press.

The renovation project

The renovation of the building

The structure and arrangement of the building, the layout of the flats and their
carpentry, doors and windows were largely retained and repaired.  Where
necessary, new materials were selected in view of their environmental impact
and their presumed effects on the health of the occupants. Changes to the
external appearance of the building were motivated by the need to apply various
energy saving actions, such as the addition of an attic storey with a roof of
optimum slope for solar collectors, retrofitting of the insulation of the facades
and providing large glazed balconies.  Other actions, such as opening the
staircases and adding common rooms, were aimed at making the building more
comfortable and attractive for its inhabitants, as well as at giving the area a new
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image, making the building into a prominent symbol of the renewal of a
previously shabby housing estate and of the housing institution itself.

The building contains eighteen apartments: twelve one-bedroom and six two-
bedroom apartments before renovation and eleven one-bedroom, six two-
bedroom and one three-bedroom apartment after renovation. The refurbishment
was also meant to increase the standard and the comfort of the dwellings. The six
apartments on the ground floor were upgraded with the addition of patios and
small gardens on both sides of the building.  The apartments on the second and
third floors had their balconies enlarged and glazed in. Together with the
construction of the new roof with solar panels, a new attic floor was added with
large greenhouse windows opening towards the south. On the attic floor were
planned a meeting room, a drying room for laundry, individual storage areas for
the apartments, a sauna and, at the two gable sides, new rooms attached to the
apartments below.

An Eko-park with allotment gardens was planned on the northern side of the
building, while new landscaping made the yard on the southern side more
accessible and friendly. A new technical building was added to the western
gable, with six containers for garbage sorting on the ground floor, a compost
barrel, accumulation tanks for the solar heated water and a regulating and
controlling centre in the basement. The facades got extra insulation: 7 cm of
cellulose fibre, covered with dark corrugated fibre-cement sheets, mounted with
spacers on the old facade. The old windows were retained and refinished with
new insulating glass. The stairwells were opened up to the outer facade to let in
the daylight through large glazed areas.  This required taking away one room
from the adjacent two-bedroom apartments. The entrances were also made more
open and attractive with fountains, plants, artwork and large windowed areas.

All building materials, furnishings, et cetera, were chosen after LCA and
meticulous studies of their composition in order to minimise chemical emissions
and hazardous handling and to avoid toxic and non-renewable building
materials.140  Floors were covered in clinker tiles in the stairwells and halls, and
in ceramic tiles in the bathrooms. The pre-existing hardwood floors in the living
rooms were sanded and coated with lacquer, while oiled hardwood floors were
laid in the new apartments. All other rooms got linoleum floor covering. The
walls were finished with wallpaper made from recycled paper, non-bleached
and treated so they can be wiped clean. Ceilings and kitchen cabinets were
painted with linseed oil-based paint. Ceilings were lowered a few centimetres
both to make room for new electrical cables and to achieve better sound
insulation between the apartments.

The technical systems

- Energy system
The building is heated by municipal district heating supplemented by solar heat.
Solar collectors of 90 m2 area were built into the southwest roof slope and
                                                       
140 LCA : Life Cycle Analysis, a method of analysis of a product’s environmental impact “from the
cradle to the grave”, that is, from the mining of the raw materials used in its production and
distribution, through to its use, possible re-use or recycling, and its eventual disposal.
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connected to two storage tanks of 3.5 m3 each, which were also equipped with
immersion heaters. Energy consumption was reduced as a result of the
additional cellulose fibre insulation, heat storage in the concrete building frame,
new window glazing and pre-heating of incoming air. The incoming air is heated
partly in the space between the building and the dark heat-absorbent facade
sheets on the outer wall and partly by the large window areas in front of the
entrance that warm the air for the stairwells. The air coming in via the facade is
let in behind the radiators, which have extra grooves on the back to heat the air
without any drought. The radiators are hinged, making them easy to clean by
tipping them away from the wall.

- Indoor ventilation and climate
Ventilation was designed as a natural ventilation system reinforced by
temperature controlled roof fans. Outside air is admitted through slot terminals
in the additional insulation on the facade and, further into the flats, via inlet
terminals behind the radiators. Humidified air can be admitted from the
stairway via adjustable terminals above the entrance doors. Air is extracted
through separate ducts in each flat via extract terminals in the bathroom and
cloakroom and from the cooker hood in the kitchen. Temperature-controlled fans
are activated when higher external temperature prevents natural ventilation. The
fans can also be controlled using carbon dioxide readings in the bedrooms and
humidity readings in the hall, connected to the computerised control centre.

To minimise electrical and magnetic radiation, all electrical cables are sheathed
with five conductors. All installations were shielded and grounded to minimise
magnetic fields via travelling current. Plastic sleeves in the water and sewage
systems accomplish a corresponding function.

- Water/sewage system
The water/sewage system was designed in order to decrease the consumption of
water and to alleviate the discharge of phosphorus and nitrogen into the sea.
Environmental actions included flow-limiting taps and urine separating, water-
flushed toilets.  The urine is flushed with two decilitres of water and drains into
two urine tanks, from where it is collected by local farmers to be used as
fertilizer.  Faeces are flushed with four litres of water and drained into a
separator, mounted above a compost barrel, which separates liquids from solids.
The used flush water, after radiation with UV waves to kill the bacteria, is
funnelled together with bath, dish and laundry water to a three-chamber tank for
sludge separation.  The water is then spread out in a root filtering system in the
Eco-Park. The faeces are composted in the compost barrel together with
household waste and, after a period, the resulting compost is used to fertilise the
land in the area. Storm water is treated locally and used as an element of
landscaping in the front yard.

The outdoor spaces

Two open spaces were part of the project. In front of the building, on the
southern side, the yard has been equipped with an earth-cellar, a play and sitting
corner, small individual garden plots, a green house, a peat-roofed bicycle shed
and a fountain with storm water flowing out towards a green lawn. On the
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northern side of the building, municipal land hosts the Eco-Park with the root
filtering system and individual allotment gardens for the inhabitants.

The costs of the environmental actions

According to the environmental economic analysis of the renovation project
presented in the report, the extra cost for the environmental actions was about
twelve million SEK of a total cost of twenty-two million SEK. The delegation for
ecological adaptation at the Swedish Environmental Protection Agency
contributed four million SEK to the project.

The final report: “Environmentally-Friendly Renovation"

Contents and methods

The final report, "Environmentally-Friendly Renovation,” was written in 2000
with the contribution of Sören Lindgren and Sebastian Grette for the technical
evaluation, Bertil Törestad and Lennart Högman for the socio-psycological
analysis and Örjan Svane and Eva Bergdahl for the managerial study. This report
presents an evaluation of the environmentally-friendly actions, based on the data
taken during the first two years after renovation, and discusses architectural,
functional, technical, socio-psychological and managerial aspects of the project.

The research was developed in different steps:
- Through following how the building and the technical equipment have

been functioning after renovation, noting the problems that have arisen
and the solutions taken afterwards, through on-site visits, regular contact
with the project manager and the persons responsible for the maintenance
of the technical systems, through discussions with the expert panel and
through contact with the different technicians and with some of the
inhabitants.

- Through evaluating the data of the technical measurements regarding
energy consumption, water consumption and sewage treatment,
ventilation and indoor climate collected by the computerised control
system and complemented by periodical tests for the sewage treatment
system, done by the civil engineers S. Lindgren and S. Grette.

- Through a psychosocial analysis of the experiences of the inhabitants,
done through an investigation and some individual interviews by the
psychologists B. Törestad and L. Högman.

- Through a study about management and housekeeping, done by
interviews with the managers and those responsible for the maintenance
of the building by the architect Ö. Svane and the civil engineer E.
Bergdahl.   

- Through short descriptions of other environmentally-friendly projects,
providing references and information and allowing comparisons of
different solutions.   
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Fig 18. The final report:
‘Miljöanpassad ombyggnad”

Fig. 19 The kitchen after renovation (Photo Nino
Monastra)

Fig. 20 The staircase after opening to the façade
(Photo Nino Monastra)
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Evaluation of the results of the renovation

The technical systems

- Water/sewage system
Water consumption in the project after renovation was found to be at fifty to
ninety percent of the average water consumption in Swedish households,
calculated at two hundred litres per person per day. The urine-separating toilets
were accepted by the residents, even if they were not always correctly used.
Water saving with these toilets was the same as with standard low-flush modern
toilets. The collection of urine in two tanks worked well and the stored urine was
of good quality as fertilizer. After the first six months' storage it was collected by
a farmer from the Norrköping region, about twenty kilometers from Ekoporten.

Some problems were experienced in different parts of the sewage system,
resulting in an inadequate treatment of sewage and domestic waste water. The
separation of black water and solid sewage proved to be difficult. The compost
barrel was often too wet and the process of breaking down was stopped.  Water
leaking out of the barrel gave off an unpleasant smell. To solve the problem
quickly, it was necessary on several occasions to redirect the sewage to the three
chamber tanks without letting the liquid pass by the UV filter. This brought a
high level of bacteria, BOD 7 and phosphorus to the sand bed with the root
filtering system.

The problems were often due to very simple accidents, such as toilet paper
temporarily stopping up the sewage pipes and resulting in too much sewage
falling down at once, or a plastic bag being sucked into the ventilation pipe of the
compost barrel, thus not allowing humidity to escape from the barrel. A few
stops were noticed in the urine pipes due to crystallisation of the urine, often
because of hair fallen into the toilets. A sieve was placed at the beginning of the
pipes to fix this problem.

When the bacteria level in the out-running water was too high, the municipal
authorities demanded that the water outlet be covered with stones to prevent
people and animals from coming into direct contact with polluted water. The
sand bed was later rebuilt, changing the type of sand and completing it with
vertical filtering.  This resulted in better treatment of the water and in an
acceptable level of bacteria. The capacity of the UV filter to kill bacteria was
questioned and judged useless and the filter was later eliminated.

A series of small scale actions, minor conversions and many adjustments were
needed to ensure that the process as a whole was functioning properly. This
entailed a lot of work for the property managers and janitorial staff, but caused
no disruption to the occupants. The problems were restricted to the service room
and had no consequences in the flats.

- Ventilation and indoor climate
Ventilation measurements showed that air flow rates in the flats were higher
than the design values. The fans were run continuously, both to speed up post-
construction drying and because of the difficulty of adjusting the control system
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for the fans. This gave rise to increased energy use for the fans and made the air
in the flats somewhat too dry. Discussions were held concerning a change to a
demand controlled system, but the occupants were satisfied with the existing
ventilation and therefore no changes were made.

Measurements were made concerning thermal quality, airborne pollutants,
noise, air tightness and electromagnetic environment. The temperature of room
air was found to be 1-3°C higher than the design value. This, too, was due to the
attempt to achieve a more rapid drying of construction humidity and was to be
adjusted later. Measurement of the incoming air’s temperature at slot terminals
in the facade showed a 0.5 -1°C rise in temperature at an outdoor temperature
between -1 and +16°C, which meant a saving of energy for heating. Humidity in
the stairway was, as targeted, between 40 and 60%. Measurements of air
tightness, humidity and different pollutants, like TVOC, carbon dioxide,
formaldehyde, and radon gas also met the targets.141

Acoustic measurements, with the exception of stepping-sound level in bedrooms
with linoleum floor covering, were in compliance with requirements.

- Energy systems
The solar heating plant heated 45% of the domestic hot water requirement, rather
than the planned 67-89%. This discrepancy was due to construction defects in the
solar collectors and storage tanks such as temperature sensors situated in the
wrong position and was corrected during the first months of activity.
Measurement data showed that the consumption of district heating during the
first year of operation was at 155 kWh/m2 floor space instead of the 210 kWh/m2

consumed in other similar buildings in the area, equalling a reduction of 26%.

Electricity consumption during the two first years of operation was at close to 33
kWh/m2 floor space for household electricity and 47 kWh/m2 floor space for
building services. Household electricity consumption was lower than the
average in blocks of flats, but building services electricity consumption was
much higher than in other buildings in the area where consumption is ca 22
kWh/m2 floor space.

The high consumption of electricity for building services could be explained in
part by the large communal spaces in the attic storey, which during the first year
were used very often for study visits.  In addition, energy was used to provide
additional heat for the compost barrel when it was too wet and for the
continuous operation of the roof fans. This type of energy use was supposed to
decrease after all systems had been adjusted. Some of the electricity consumption
was also due to energy-demanding components in the building services systems,
including the pumps for the sewage system, the solar heating system and the
fountains in the stairways and courtyard. The control and regulating system also
requires some electricity, even if this is warranted by the fact that Ekoporten is
an experimental building and the measurement data are of great value. In
summary, the total energy use in Ekoporten (excluding solar energy from the

                                                       
141 Total Volatile Organic Compounds.



87

solar collector system) was at about 89% of the energy use in similar building
types renovated by the same housing company in the same area.142

Measurements showed that electrical and magnetic fields complied with
requirements prior to occupation but rose later due to equipment owned by the
occupants such as unearthed electrical appliances, extension leads, etc.

Social and managerial aspects
Ekoporten was intended to function for "ordinary" tenants, i.e. people without
any pronounced interest in environmental issues who nonetheless agreed to live
in an experimental building. A special “housing information school” was run
during the first six months. In interviews conducted two years later, inhabitants
expressed their satisfaction with their house and their dwellings. They were
proud of living in an experimental building, they had adjusted to all its special
demands, they had learnt a bit about ecology and environment and they had
established good social relationships among themselves and with the landlord.

The installed technology imposed new demands on the janitorial staff. At the
same time, the work of the janitorial staff was made easier by the computerised
control and regulating system. Being part of an experimental project made the
staff particularly proud and interested in taking care of the building and in
listening to the inhabitants.

Other similar projects
Other environmentally-friendly projects may provide further information about
particular renovation actions and the possibility of comparing different
solutions. The projects cited in the report are: Bergsjön, Gårdsten, Järnbrott’s
Solhus and Kyrkbyn’s experimenthus in Göteborg, Inspektoren in Kalmar,
Palsternacka, Pyramiden, “Gemaket-gröna huset” and Gebers kollektivhuset in
Stockholm. Some examples are also given of renovation projects carried out in
other European countries: Denmark, the Netherlands, Great Britain, Germany,
France, Italy, Poland and Slovakia.

General conclusions and further questions

About the renovation project
At the time of its renovation, Ekoporten was one of the few projects in Europe
and the first one in Sweden in which many different environmental actions were
tested on an existing building. Differences between new-built environmental
projects and renovations were not primarily in the techniques, types of
installations or choice of materials, but rather in the restrictions given by the
existing structures and installations and in the advantages or the problems given
by the existing materials and the design of the building. As a project which
considers the necessity of maintaining the existing buildings, adapting them to
modern living standards and to the requirements of climate and environmental
issues, Ekoporten is a valuable example and a source of interesting data and an
input for further technical development.
                                                       
142 The data refers to consumption per m2 of the apartment areas without considering type and size of
the households.
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Ekoporten has been one of the most visited and most discussed projects carried
out in Sweden in recent years, known even in other countries. Ekoporten, like
many of the other projects presented in the report, proved also the importance of
good communication between the housing company or manager and the tenants.
It also confirmed the social effects of renovation projects with environmental
concern: an interest in the environment can become a motive for meeting and
learning things together.

About the reports
A particular strength of this research has been in following up and evaluating
the whole process of renovation and the two first years after it, documenting
both positive and negative results, to the advantage of subsequent projects. The
evaluation of the Ekoporten project confirmed the validity of experimental
projects for finding out how new technique and environmental actions work
with real inhabitants.

The evaluation was carried out by a multidisciplinary group competent in
technical-environmental, architectural, socio-psychological, economic and
managerial aspects. Information and experience from the Ekoporten renovation,
particularly that concerning technical, some socio-educational and institutional
aspects, have been and still are of great value for other sustainable renovation
projects.

About sustainability and carefulness
The renovation of Ekoporten focused mainly on the environmental and technical
aspects of sustainable development. The project was never intended to preserve
the character of the building or the place, but rather explicitly set out to change
the negative image attached to the place at that time by giving the building a
new appearance with new facades, et cetera.  The renovation was never meant to
be careful, but was meant to improve the building by retaining some existing
features and changing others, according to the environmental impact.

3.4 Towards sustainable renovation of modern large-scale
housing areas

The research project, “Sustainable Development in Housing Areas from the
1950s, 60s and 70s”, was carried on between 2000 and 2004 at the Royal Institute
of Technology, School of Architecture, by Sonja Vidén and myself.143 The project

                                                       
143 My role in it was as follows: at the start of the project, I scanned a list from the Ministry of the
Environment and chose, among all the projects that had been granted, those concerning multi-family
housing areas. After an initial selection of projects, I collected further information through speaking to
involved persons in the concerned municipalities and/or housing companies and reading their web-
sites and specific documentation that had been sent to me. A synthesis of the information about the
selected projects resulted in a first draft and a few tables. More in-depth studies of the projects were
later carried out by Sonja Viden. The final report is the result of further investigation and study visits
to the main projects, of which I have visited Karlstad, Kristianstad, Kalmar, Lund, Malmö,
Norrköping, Solna and inner-city Stockholm. The renovation actions carried out in the different
projects have formed the basis for my elaboration of a few tables sorting out different types of
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was part of the key action, “Environment and Eco-Cycles in Building and Facility
Management,” launched by the Swedish Council for Building Research (later
substituted by Formas), meant to encourage an interdisciplinary approach to the
study of the environmental impact of buildings and to contribute with
knowledge to the sustainable development of Sweden.144 The research project
was financed by Formas and the Ministry of the Environment (later substituted
by the Swedish Environmental Protection Agency).

The object of the research

The research focused on a number of renovation projects of large housing areas
supported by the Swedish government through Local Investment Programmes,
or LIPs, between 1998 and 2003. The LIPs started in 1997 with an invitation by
the central government to Swedish municipalities to promote, together with local
actors, projects that could contribute to a sustainable development of the country
and at the same time could boost employment levels:

"Sustainable development is based on ecological concern, but it includes also
economical, social and cultural development. The UN Conference in Rio de Janeiro
in 1992 raised and specified the conditions for sustainable development. A
prerequisite is that environment protection and saving of natural resources become
an integrated part of the decisions at all levels."145

 Among the environmental benefits that the government calculated to obtain
through all the investments within the local programmes financed until autumn
2000 (with 5 200 million SEK) were: energy saving of some 2 100 millions kWh
per year, renewable energy production of some 2-3 000 millions kWh per year, a
decrease of 1,6 million tons/year of C02 emissions and a decrease of 500 000
tons/year in waste to be disposed of. Counted in work hours, the same projects
were calculated to account for 15 800 work-years till 2002. 146

The financed projects were varied and involved natural areas, streets,
infrastructures, traffic, technical plants, buildings and population. The actions
regarding buildings and built areas concerned: energy saving and the use of
alternative forms of renewable energy, water saving and alternative treatment of
storm water and sewage, waste collection and recycling, the selection of
recyclable and healthy materials, environmental education and involvement of
the inhabitants and the protection and promotion of biological diversity. Among
the main environmental goals set out in several projects were: a reduction in the
                                                                                                                                                             
interventions and comparing the frequency of different actions. All of the studied projects have been
the main sources for chapter 4 and 5 of this dissertation as well as sources for the concluding chapter
of the report, written by Sonja Vidén. Analysis and reflections about the renovation projects that have
been subjects of this research were also the subject of three papers that I presented at international
conferences (ISUF Italy 2003, ENAPEA Brazil 2004, SB  Japan 2005).
144 The Swedish Council for Building Research (BFR) has been substituted in 2001 by The Swedish
Research Council for Environment, Agricultural Sciences and Spatial Planning (Formas).
145 Source: www.miljo.regering.se (March 2001).
146 Total sum for different categories of projects.  “In addition to reducing environmental impact, these
programmes are intended to stimulate employment, to make more efficient use of energy and other
resources, to make greater use of renewable raw materials, to extend the re-use and recycling of waste
materials, to strengthen biological diversity, to conserve cultural heritage assets and to improve the
cycling of plant nutrients through an ecocycle.” Source: http://www.internat.naturvardsverket.se.
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use of electricity and in the consumption of fossil fuels, water saving, a reduction
in carbon dioxide emissions in the air and of phosphorus, nitrogen and metals in
the water and an overall reduction in waste production.

Some ten percent of the total LIP investments were directed at the renovation of
some 40-50 multi-family housing areas that are the objects of this research.147

Most of these projects were included under the Ministry of the Environment’s
classification concerning: sewage handling, energy efficiency actions,
multidimensional projects for the refurbishment of degraded housing areas and
information and educational activities.

Fig. 21 Front and back cover of the report of the research project

                                                       
147 Some areas have been renovated with many separate projects, while other areas have been
considered as a single projects with many renovation actions.
462 million SEK have been granted for major projects of renovation of large housing areas.
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Goals and limits of the research

The purpose of the research was to study major housing renovation projects,
considering the environmental goals, the decision and planning process, the
technical solutions, the involvement of the inhabitants, the building/design
interventions and the environmental, social and architectural effects. One of the
questions was how the environmental actions affected the architecture, the land
use, the character of the place and the inhabitants. Special attention was directed
at the question of whether the renovation was carried out with care for the
existing character and qualities of the area and the buildings, addressing, in
some cases, conflicts between a careful approach and ecological goals. Other
questions besides the environmental effects concerned the impact of the
renovation projects on the image and the attractiveness of the areas, the change
in rental policies and the programmes for maintenance and management.

Contents and methods

The research was developed in different steps:
- a description of the program, its goals and rules, and an overview of the

different categories established by the Swedish Ministry of the Environment
to distinguish the areas of interest of the projects.

- An initial selection, among all the projects that received LIP grants, of the
projects which implied some renovation of multi-family housing or other
actions that involved the inhabitants of large modern housing areas.

- A more in-depth study of the selected projects with a description of the
environmental actions supported by the LIP programme, of their calculated
effects before renovation and some of the measured effects after renovation,
depending on the time when the projects have been concluded. In many cases
information has been collected even regarding other actions carried out at the
same time, but without LIP financing. Facts about the projects have been
collected through information from web sites, newspapers and specialised
magazines, contacts with municipalities, housing institutions and project
managers, and study visits to the major and the most interesting projects.

- A final report with the collected data and some comments on the effects of
the renovation actions as they have been reported by the housing companies
or the municipalities or after observation during our study visits.

Two main groups of LIP projects were distinguished148:
- 22 large projects, called "renovation projects", that implied visible physical

change to the buildings and areas, in the municipalities of Alingsås,
Göteborg, Kalmar, Karlstad, Kristianstad, Lund, Malmö, Norrköping, Nybro,
Ronneby, Sala, Sundsvall, Vänesborg, Västervik and Örebro,

- ca 20 "minor projects" regarding technical systems with minor interventions
to the buildings in the municipalities of Göteborg, Karlshamn, Kungälv,
Linköping, Malmö, Munkedal, Olofström, Sandviken, Solna, Stockholm,
Strömstad, Timrå and Trollhättan.

                                                       
148 The number of the projects is approximate due to the fact that some large projects were counted as
the sum of single projects while others were counted as a unique complex project.
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Three other projects, two renovation projects in Göteborg and one in Nacka,
were not part of the LIP program but were also included in the report as they
presented interesting solutions to the same problems discussed in the LIP
projects.
In the report, each project was described with an introduction on the area and
the buildings, the motives and the programme for renovation, the expected
environmental effects, the renovation process and the initial results of the
renovation. Studies of the different projects, supported by evaluations and
information presented either by the main actors in the projects or by external
researchers, allowed for the enumeration of a number of solutions that may be a
reference point for other renovation projects.

Three main aspects of the LIP projects were considered:
- Environmental data, including data on water and energy consumption and

garbage production, reported with predicted values from the project phases
and measured values after renovation.

- Changes to architecture and to site planning, described and commented on in
relation to carefulness.

- The role of the inhabitants in the renovation areas, considered in light of the
actions taken to inform and involve inhabitants and of the results of these
actions as presented by the housing companies.

Environmental renovation actions

The projects present a great variety of solutions, ranging from specific actions
concerning the technical systems to total renovations of whole housing areas.
Nevertheless, it is possible to mention both typical actions recurring in several
LIP-supported housing projects and actions being tested in just a few of these
projects.

 - Energy systems
Actions for reducing energy consumption included insulating roofs and facades;
changing to energy efficient windows or improving existing windows; glazing-in
balconies; connecting the heating system, often driven by oil or electricity, to
district heating or to other large scale heating systems supplemented by
renewable energy sources; installing solar energy devices (solar collectors or
photovoltaic cells), systems for utilizing geothermal energy and heat pumps for
heat recovery; installing different systems for storing accumulated heat;
installing computerised systems for the control and regulation of heat and
ventilation; implementing individual measuring and debiting of energy and
water consumption; changing to energy-saving lighting and other appliances;
improving the ventilation systems; and addressing energy-saving information
and recommendations to the inhabitants of the areas.

- Water/sewage systems
Different actions were taken to decrease the consumption of fresh water and also
to unload the sewage system, among them the installation of water-saving
devices in kitchens, bathrooms and laundries; the biological treatment of waste
water; collection and local treatment of storm water integrated in the landscape
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of the open spaces, including grass roofs; the installation, in a very few cases, of
toilet systems for urine separation and of food waste disposals in kitchen sinks.

- Waste collection
Depending on the waste collection system used in the different municipalities,
many projects implemented actions for the separation and collection of
household waste. Among these actions are the equipment of kitchen cabinets
with different waste bins; the provision of differentiated waste collection in clean
and pleasant rooms inside the buildings or in carefully designed "environmental
cottages" in the yards; the installation of composting facilities for organic waste;
and the organisation of centres for the collection of reusable items, workshops
for repairs and facilities for recycling and sale of the collected items, managed by
unemployed inhabitants.

- Materials
Many projects were concerned with the choice of building materials for
refurbished facades, new roof coverings, renovated windows and balconies and
interior finishes. Consideration was given to the materials’ effects on the
inhabitants’ health and to their environmental impact during the whole life cycle,
including demolition. PVC coverings for floors and walls were substituted with
ceramic or clinker tiles; PVC in pipes, cables and in general was replaced with
PVC-free plastic; polluting or harmful substances such as asbestos and PCBs
were removed and treated according to regulations; and guidelines and
recommendations were provided for the choice of chemical products to be used,
or avoided, in maintenance and cleaning.149

- Open spaces
Many projects dedicated special attention to their open spaces, yielding many
different solutions. Courtyards and external spaces were landscaped and made
more attractive and safer for outdoor activities. Fauna and flora were handled
with particular regard to the protection and promotion of biological diversity.
Private gardens were provided for ground-floor apartments and small
allotments for vegetable and flower cultivation were provided for all interested
inhabitants. Asphalted, impermeable surfaces were reduced in favour of green
areas. Local systems for the collection and treatment of rain water were used for
new landscaping and as resources for increasing biodiversity. Peat and/or grass
roofs were often used for minor yard buildings such as the waste collection
cottages and common service buildings. Outdoor lighting was improved for
better security, using energy-saving appliances.

- Accessibility
A number of projects improved the buildings’ accessibility for disabled people,
elderly people and parents with baby carriages.  This involved the installation of
elevators and of paths connecting the buildings and the nearby open spaces.  In
some cases elevators could be accommodated inside the buildings, maintaining
or changing the existing staircases, and in other cases elevators were installed in
building additions.

                                                       
149 See note 161-162 about PVC and PCB
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- Social and educational actions
Many housing companies organised informational meetings and consultations
with the inhabitants in order to involve them in the process of change towards
sustainable housing areas and to increase their environmental awareness. Other
social actions included programmes to engage unemployed people, to integrate
inhabitants of different cultures, to reach isolated persons, to involve kids and
teenagers and to have a more direct dialogue between planners, housing
institutions and inhabitants. Common spaces inside the buildings and in the
open areas were provided or improved to support social contact between
inhabitants.

- Other actions
In some cases the size of parking lots was decreased and green areas were added
to them. Motor heaters were provided in many parking places to decrease air
pollution from starting cold car engines. Cycle paths and cycle parking were
arranged. Electric vehicles were introduced as public transportation in large
housing areas, as service vehicles for the housing companies or in car-share
experiments for the inhabitants.
Communal facilities, including meeting rooms, hobby rooms, recycling and
second hand shops, were provided in the area. Laundry rooms were renovated
or housed in new spaces, made more pleasant and secure and equipped with
energy- and water-saving machines as well as new booking systems.
In combination with insulation for energy saving, flat roofs were often changed
into pitched roofs to prevent leakage problems and to create a more traditional
image for the buildings.
Electric cables and switches were insulated and grounded to avoid electric and
magnetic fields. Dark staircases were improved with daylight and with more
open plans.

- Demolitions
Demolitions were proposed in response to the need for reducing the number of
dwellings in areas with many vacancies, as well as to the desire to diminish the
scale of large housing areas and to make them more attractive.  Actions changing
building forms or even building types were sometimes motivated by a desire to
upgrade the image of the area. In some partial demolition projects, existing
buildings were lowered by dismounting building elements to be reused in new
building projects in the area or elsewhere. In some projects, crushed concrete
from demolition work was separated and recycled for use as fill material in the
landscaping of the open areas. Parts of carpentry, bathroom fixtures and other
interior elements such as windows, doors, bathrooms and kitchen cabinets,
recovered from demolition or renovation work, were often reused, sold or stored
for future use.

Conclusions and further remarks

About the renovation projects
These projects represented a wide range of interests and many of them have
yielded interesting environmental solutions. Some of the projects had complex
programmes and addressed several different aspects of sustainability with time-
tested techniques or new, experimental methods. In many projects, only a few
technical interventions were realised.
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One obvious result of the LIP program was that a number of unloved, least
attractive and often poorly maintained housing areas were converted into
modern, attractive areas with renovated buildings and carefully designed open
spaces. Three main social goals could be identified in most of the projects
financed by the LIP program: to retain the residents already living in the area, to
make the areas attractive for newcomers and to increase the environmental
consciousness of the residents. Surveys made by the housing companies among
the inhabitants showed a general appreciation of the changes brought about by
renovation.

About the report
The projects discussed in the report represent examples of local contributions to
Swedish sustainable development. They represent how the LIP has succeeded in
stimulating and supporting a process of change in order to convert existing
buildings, housing areas and cities into sustainable sites. An assessment of the
results of the technical interventions reveals that, although not all the projects
attained their initial goals, many of the projects achieved beneficial reductions of
kWh energy consumption, reduced costs for heating and lighting, reduced use of
fresh water and reduced disposable waste. A full scientific discussion of
environmental gains can only be undertaken through an analysis of each project
on its own terms, which was beyond the intention of the research.
This report can be of great value in providing references and experiences of a
series of sustainable actions, combined with normal renovation works, in very
common types of housing.

About sustainability and carefulness
The main goal of the LIP was to stimulate projects and initiatives that could
contribute to a sustainable development of the country. Looking at the whole
program, it is possible to consider the different projects as significant steps
towards an approach to building renovation that is conscious of the
environmental effects and interested in finding and testing new sustainable ways
of solving renovation issues. Appreciation and care for the original architectural
character were seldom mentioned in these projects. On the contrary, many of
them expressed the intention of changing the image of the area and of giving
buildings a more attractive and friendly aspect. Nevertheless, these projects
indicate the reality of a process heading towards more sustainable ways of
building, renovating and intervening in inhabited places.

Fig. 22 on next page: Poster “Sustainable renovation of Swedish housing blocks” presented at
Sustainable building Conference in Tokyo 2005
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4. Issues and actions for sustainable renovation
Experiences from the renovation projects analysed in the three research projects
in this dissertation provide the empirical basis for the identification, in this
chapter, of some of the issues usually faced during the renovation of modern
housing blocks that have relevance for the sustainability of the area. For each
issue, a number of actions are mentioned that have been used, or at least
discussed, in some of the studied projects, with the specific goal of improving
some aspect of sustainability. Examples of projects where the actions have been
used are mentioned as references150.

The list of actions is not, and cannot be, exhaustive, due to the limits of the
studied projects and to continuous technical development. The list is presented as
a framework for discussion. Several actions could be considered in the discussion
of different issues but, for simplicity’s sake, are mentioned only in one of them.
Comments and discussions about the consequences of different actions are left to
the next chapter.

                                                       
150  “In many projects” means that the action has been done in ca 10 of the studied projects with LIP
financing. The examples given (ex. ……“project name” according the next page’s list) have been
chosen as references but without any other criteria than of being illustrative of the described action. A
few actions do not have reference to any of the projects that are part of the dissertation, but are retained
of interest and therefore mentioned here.

Energy efficiency

Water/sewage
system

Household waste

Reduce the need of energy, emissions
of CO2    and other air pollutants

Protect groundwater and surface water

Reduce production of waste and need
of new materials, avoid polluting

Building materials Protect raw materials, reduce pollution

Biodiversity,
microclimate

Environ. education,
management, social
matters

Health, comfort,
security

Protect flora and fauna, improve
microclimate and attractiveness

Increase the inhabitants’ environmental
awareness and responsibility

Provide healthy and secure living
places

Land use
Improve sustainability of urban land
and infrastructures, protect green areas



Fig.23   on previous page: sustainability’s Issues and Goals behind actions for sustainable
renovation

Major LIP projects Minor LIP projects Other projects in Sweden

Alingsås: Östlyckan Alingsås: all Alings.hem Norrköping: Ekoporten
Gbg: Bergsjön
“     : Lövgärdet
“     : Rannebergeen

 Gbg: Host/Sommar.gatorna Gbg: Järnbrott
 “    : Kyrkbyn
  “   : Gårdsten

Kalmar: Inspektoren
 “        : Norrliden/Kalm.hem
 “        : Norrliden/HSB

Kalmar: HSB some
condomin.

Sthlm: Palsternacka
  “      : Gröna huset
   “     : Gebers

Karlstad: Kronoparken/Stift.
 “          :Kronoparken/Hyresb.

Karlstad: Kronoparken Old single-family houses in
several towns

Kristianstad: Österäng
Lund: Rådhusrätten
  “    : Dalby
  “    : Delphy

Lund: Sparta et al. Other projects in other
European countries

Malmö: Augustenborg Malmö: Rosengård ND: Zaanstad
Norrköping: Ringdansen Alvesta ND: Delft, Wippolder
Nybro: Drabanten Visby F: Grenoble, Surieux
Ronneby: Hjorthöjden Hallsberg I: Avezzano
Sala: Bryggeriet Karlshamn I: Brescia
Sundsvall: Bergsåker Kungälv GB: Portsmouth
   “          :  Nacksta Linköping Pol: Szczecin, Turzin
Vänesborg: Torpa Mjölby DK: Copenhagen, Vesterbro
Västervik: Gamleby Västervik: all Västerv-bostad D: Berlin
Örebro: Markbacken Olofström D: Munich, Pariserstrasse

Sandviken Slk: Stary, Smokovec
Smedjebacken
Solna
Stockholm
Timrå
Växjö
Östersund

Fig. 24. Renovation projects considered in the research projects that are part of the
dissertation
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4.1 Land use and site planning

Issues of sustainability

Sustainable issues in land use and site planning arise in urban renewal
interventions that involve changes of building functions, demolitions, new infill
projects or change in the site design of the areas. Many recent urban renewal
projects concern the reuse of derelict industrial sites, contaminated areas,
railway sites and docks, airport sites and military areas, and the conversion of
old industrial buildings. Urban areas such as old single-family housing areas,
sparsely built but well served by infrastructures and services, offer space for a
more dense and efficient use of ground and buildings. In these areas,
redevelopment or infill projects can be more sustainable alternatives than urban
sprawl or new developments in green areas in the countryside. Shorter
commutes between home, workplaces and services, decontamination of
polluted ground, saving of natural areas and wildlife can be some of the
environmental gains.151

Urban green areas, city parks and neighbourhood courtyards represent a great
value in the urban landscape, improving the air quality and contributing to the
health and comfort of the inhabitants. Many projects are geared towards
protecting and caring for these areas, as well as towards shaping new green
areas in densely built neighbourhoods or on demolition sites.

Car traffic represents one of the biggest sources of pollution, green house gas
emissions and noise and is also a cause of stress and accidents. Many local site
plan changes in urban renewal projects favour reducing private traffic through
residential areas, creating pedestrian and bicycle paths and making streets safer
for inhabitants.

Land-use-related goals in renovation
Essential land use-related goals in renovation projects are a more sustainable
use of urban land and of existing infrastructure, as well as the protection of
green areas.

Possible sustainable renovation actions
Renovation projects may contribute to improving the sustainability of already
urbanised areas by a more efficient and balanced exploitation of the areas,
concern for green areas and a reduction in car traffic. Different types of
interventions can be found.

Some actions depend on larger physical and functional changes to the area and
the buildings:
                                                       
151 According to a report by three American environmental groups (the National Wildlife Federation,
Smarth Growth America and NatureServe), more than 500 wildlife species are at risk of extinction
due to the rapid conversion of natural areas into built developments in 35 rapidly-growing
metropolitan areas in the USA.  Source: http://www.emagazine.com/view/?2216.
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- Reuse of urban areas and existing buildings for new functions (ex. Bo 01
and Bo 02)152

- Increase of housing density in existing districts through additions or
infill (ex old single-family housing areas)

- Reuse of contaminated ground after elimination/removal of poisons  (ex.
Bo 01 and Bo 02)

- Infill with green areas/vegetation or water surfaces in available spaces,
on the sites of former parking, demolition sites, etc (ex. Stockholm
courtyards, Bergsåker, Augustenborg)

- Planning of "park and ride" spaces close to public transport (ex.
Augustenborg)

Some actions require minor changes/interventions to the area153:
- Development of networks of safe bicycle tracks and comfortable

pedestrian paths (ex. Augustenborg)
- Organisation of local networks of environmentally-friendly public

vehicles (ex. Augustenborg)
- Car sharing systems (ex. Augustenborg, Bo 01, Bo 02, Ringdansen )
- Reduction of car speed by means of new street design or addition of

street bumps (ex. Augustenborg)
- Care of green areas and their equipment for recreational use (in many

projects)
- Provision of private garden space to the apartments at the ground level

(ex. Ekoporten, Palsternackan, Ringdansen, Österäng, Torpa,
Markbacken, Östlyckan)

4.2 Energy efficiency

Issues of sustainability
The issue of energy use in buildings is mainly related to the operational period
and to the need for heating, particularly important in cold countries like
Sweden, and, in warmer countries, for cooling. The “State of the World” reports
estimate that buildings account for some forty percent of world energy use, and
the same percentage is given for Swedish energy consumption. 154 Among the
consequences of oil/coal based energy production are: the consumption of non-
renewable natural resources, the production of pollutants (emissions of green
house gasses, sulphur oxides, nitrogen oxides) and the use of ozone depleting
substances. Damages are caused to human health and to the natural
                                                       
152 BO 01 and BO 02 were part of the LIP, but were not included in the research project that is part of
this dissertation as they do not concern housing renovation, but rather new construction. However,
these projects are considered in this chapter as urban renewal areas, planned with high ambitions of
being examples of sustainable building and with a number of actions that may be used also in
renovation projects.
153 The adjective “minor” is used in this chapter to refer to the physical size of the intervention, not to
importance or cost.
154 Worldwatch Institute, “State of the World.”
Regeringens proposition 2001/02:55: “Sveriges Klimatstrategi.”
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environment as well as to the atmosphere. Alternative, renewable energy
sources include hydro-electric, wind, solar, landfill gas and bio-gas, timber and
other wood products, burnable waste and geothermal energy.

Energy-related goals with renovation
The primary energy-related goal of renovation work is to reduce the energy
consumption of buildings, as well as their energy demands, thus reducing CO2
emissions produced by fossil fuels and other air pollutants affecting human
health, the natural environment and the climate.

Possible sustainable renovation actions
Renovation projects may contribute to reducing emissions of CO2 by increasing
the energy efficiency of buildings, optimising passive energy gains, maximising
renewable energy inputs, minimising use of fossil fuels and in general reducing
buildings’ energy demands and inhabitants’ energy consumption. Different
types of interventions can be found:

Some actions do not require interventions to the building, but rather minor
changes to the technical systems:
- Installation of low-energy household appliances (in many projects)155

- Installation of motion detectors with automatic switching systems for the
lighting of common rooms such as entries, staircases, laundries, etc.156 (in
many projects)

- Systems for controlling and regulating the heating and ventilation systems.
(in many projects)

- Systems for individual measuring of energy (electricity and heating)
consumption (ex. Ekoporten, Inspektoren, Ringdansen, Markbacken)

Some actions involve the technical systems and their installation and may
require minor interventions to the buildings:
- Change in heating system from individual furnaces driven by oil or

electricity to district heating or to furnaces driven by other less polluting
energy sources (ex. Österäng)

- Installation of large-scale heating systems, supplemented by renewable
energy sources such as solar, wind or geothermal energy, bio-gas, woodchip
furnaces, etc. (ex. Ringdansen, Österäng, Gårdsten, Strömstad, Västervik)

- Heat recovery systems, ie., in ventilation (in many projects) and wastewater
systems

- Effective storing of accumulated heat through water, ground or chemical
storage (ex. Ringdansen, Strömstad)

                                                       
155 Low energy lamps and compact light tubes have a 80% lower energy consumption and ten times
longer durability. Source: Energymyndigheten, “Effektivare energi i bostäder” EB 3: 2002.
156Automatic switching systems can yield a 40% reduction of electricity consumption. ER: 2002.
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Some actions require physical changes to the building:
- Control and reduction of draughts and thermal bridges around windows,

doors and other junctions (ex. Ekoporten, Ringdansen)
- Addition of single glazing, or isolating double-glazing, to existing window

frames. (ex. Ekoporten, Ringdansen)
- Addition of insulated blinds, curtains or shutters to reduce heat loss through

windows at night, solar shading to reduce heat gain in warm climate (in
some projects in other countries, including the Netherlands, Italy and
Germany)

- In case of change of windows, use of energy efficient windows with low U-
value. 157(ex. Kyrkbyn, Ringdansen, Österäng)

- Glazing of balconies or addition of "sunspaces" to south facades, as elements
of passive solar heating (ex. Järnbrott, Gårdsten, Ekoporten, Österäng), or
glazing of the whole façade (ex Vesterbro, Copenhagen)

- Insulation of buildings’ doorways (ex. Markbacka) or apartments’ entrance
doors (ex. Kronoparken, Ekoporten)

- Integration of solar collectors or photovoltaic panels into roofs or facade
cladding systems (ex. Ekoporten, Österäng, Gårdsten, Järnbrott, Dalby,
Prästgårdsängen)

- Increased thermal insulation of external walls and roofs (ex. Ekoporten,
Augustenborg, Kyrkbyn, Gårdsten, Ringdansen, Hökarängen, Sala)

Some actions involve a commitment from the housing management and the
inhabitants:

- Development/promotion of energy-saving behaviour (in many projects)
- Individual debiting of costs for heating (ex. Ringdansen, Östlyckans) 158

4.3 Water and sewage

Issues of sustainability
In many European countries, the decrease of good groundwater reserves is
becoming a problem.  The main causes of this decrease are a high use of
freshwater due to population growth as well as to consumption habits, reduced
evaporation and infiltration in the ground due to large expanses of
impermeable surfaces, and pollution from building materials, air pollution and
agricultural pesticides.159 Built or asphalt coated areas that channel away
rainwater, in addition to hindering water infiltration into the ground,
sometimes cause soil erosion in some places and floods in other places during
heavy rainstorms. Lakes and seas are in some places invaded by seaweed
species over-fed by nitrates and phosphates coming from agricultural fertilisers,

                                                       
157 The Swedish energy authority, for example, has recommended windows with U-value 1,3, which
can reduce energy consumption by 50%. Source: “Effektivare energi i bostäder” EB 3: 2002.
 U-value measures heat transmission through a surface, ie, a window, considering internal and
external temperature values.
158 Costs for heating above 20°C.
159 Mistra programmet “Urban water”, directed by Prof. Per-Arne Malmqvist at Chalmer’s Institute of
Technology, has been working since 1998 to develop criteria for sustainable water and wastewater
systems. A series of pilot projects have been carried out in Swedish towns.



102

animal manure and untreated sewage, with negative consequences for the
fishes, for people's bathing opportunities and for the landscape.

Water/sewage-related goals in renovation
The main water/sewage-related goal in renovation work is the protection of
groundwater reservoirs and of surface water.   

Possible sustainable renovation actions
Renovation projects may contribute to water protection by reducing the
consumption of potable water and storm-water run-off, decreasing emission of
polluting substances into wastewater and storm-water, introducing local
environmentally-friendly water treatment systems, improving surface drainage
and influencing the inhabitants’ habits with environmental education. Different
types of interventions can be found.

Some actions do not require interventions to the building, but rather minor
changes to the technical systems:
- Installation of water-saving appliances in kitchens and bathrooms (in many

projects)
- Choice of water-saving models when changing washing- and dishwasher

machines (in many projects)
- Installation of water meters to control and measure water use (ex.

Ekoporten, Ringdansen, Markbacken)

Some actions involve technical systems and their installation in the building:
- Local collection, treatment and reuse of grey or waste water for toilet

flushing (in some projects in other countries, including the Netherlands and
Germany)

- Collection, filtering and reuse of rain water for toilet flushing and home
cleaning or for watering home plants and gardens (in some projects in other
countries, including Denmark, the Netherlands and Germany)

- Collection and local treatment of rain water as part of the landscaping of
gardens and courtyards and use of natural drainage patterns (ex. Ekoporten,
Augustenborg, Österäng, Nacksta, Bergsåker)

- Storage of rain water for gardening use during dry periods (ex. Stockholm’s
courtyards, single-family housing areas)

- Installation of urine-separating toilets with separate urine collection system
(ex. Ekoporten, Gebers, Palsternackan, Kyrkbyn)

Some actions require physical changes to the area:
- Renovation of open areas, minimising asphalt covering of courtyards and

car parks, increasing permeable surfaces and improving surface drainage
(ex. Stockholm’s courtyards, Markbacken, Ringdansen, Österäng,
Lövgärdet)

- Local treatment of grey water, sometimes even waste water, through
sandbeds, wetlands or reed-bed systems (ex. Ekoporten)
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Some actions involve a commitment from the housing management and the
inhabitants:

- Development/promotion of water saving behaviour (in many projects)
- Individual measurement (ex. Inspektoren, Ekoporten) and debiting of water

consumption (ex. Markbacken, Ringdansen)

4.4 Household waste

Issues of sustainability

Household waste is "produced" by the inhabitants and consists of both organic
and inorganic materials. The problem lies both in the growing amount of waste
and in the substances it may contain. Polluting/poisonous substances (lead,
mercury, cadmium, medicines, etc.) need special treatment so as to not harm
nature and health. The treatment and disposal of waste has become an
international issue and includes recycling, sorting, separation of
toxic/dangerous substances, use of waste for energy production and reduction
of final waste to be disposed. Local norms regulate waste separation and
collection depending on the municipal collection and treatment system.

Household waste-related goals in renovation
The essential goals concerning household waste are a reduction in waste
production of and in the demand for new materials and a reduction of polluting
substances ending up in the air, water and ground.

Possible sustainable renovation actions
Renovation projects may contribute to reducing the amount of waste to be
disposed of and to avoiding pollution from waste by improving waste
separation and collection systems and by providing possibilities for local reuse
and recycling and information to the inhabitants. Different systems of separation
are, however, depending from the local system of waste collection. Different
types of interventions can be found.

Some actions do not require interventions to the building, but rather minor
changes:
- Waste separation bins in the kitchens (in many projects)
- Food waste disposal units in the kitchen sinks, especially in places where

sewage is used to produce bio-gas (ex. Bo 02, Inspektoren, Smedjebacken)
- Waste separation collection systems in existing spaces inside the buildings

or close by, followed by recycling of plastic, glass, metal, paper and other
recyclable materials and composting of organic/biodegradable materials (in
many projects)

- Special composting barrels for organic waste (ex. Ekoporten, Augustenborg,
Palsternackan)

- Use of available space in the house or close by for storing reusable items,
that can be collected by the neighbours (i.e. clothes, furniture) (ex.
Palsternackan)
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Some actions require physical changes to the area:
- Space for waste storage and separation in newly created spaces inside the

building, or in "environmental cottages" in the housing area when there is
no place in the building (in many projects).

- Possibilities for external local composting of gardening waste, where the site
is suitable (ex. Ekoporten, Rannebergen, single-family housing areas)

Some actions involve a commitment from the housing management and the
inhabitants:

- Information and involvement of the population to acquaint them with the
process of waste separation (in many projects)

- Clear instructions for the collection of toxic or dangerous materials
(batteries, refrigerators, electric and electronic equipment, etc.) at special
community stations (in many projects)

- Organisation of local workshops for separation and sale of reusable items
(ex. Bergsjön, Kronoparken)

4.5 Building and interior materials

Issues of sustainability

The use of different building materials has consequences on the natural
environment, on air quality and on people's health.  The construction industry
consumes forty percent of the total flow of materials, which have an
environmental impact during their whole life cycle, from extraction to
disposal.160 According to the Swedish Environmental Advisory Council in
Sweden, there are ninety tons of building materials per person in housing and
in work places.  Building materials may contain polluting substances that are
dangerous for the natural environment, whether for the atmosphere, flora,
fauna or human health. Some of these harmful substances are asbestos, red lead,
PCB,161 formaldehyde, freon, copper, PVC,162 materials emitting radon gas,163

dust, fibre particles, VOC,164 glues and several finishing materials that may
cause cancer, allergies, asthma, etc.165   

                                                       
160 Bygga, Bo och Förvalta för framtiden,  “Systemval och upphandling med livscykelperspektiv och
helhetssyn,”  2003.
161 PCB, polychlorinated biphenylis, was used in Sweden between 1956 and 1973 and it has been
forbidden since 1972. In 2001, 200 tons were estimated to still exist in Swedish buildings. PCB
removal from buildings is recommended when measured levels are over 500 ppm.
162 PVC, polyvinilchlorid, may emit dangerous chlorine compounds like dioxin and can be found in
the ground up to 500m from the buildings.
163 The Swedish Radiation Protection calculates that there are some  500 000 houses in Sweden with
high levels of radon gas, that is over 200 Bq/m3. Recommended maximum level in existing houses is
200 Bq/m3. Source: Socialstyrelsen SOSFS 2004:6 (M).
164 Volatile Organic Componds, ie, lacknaftakolväten, aldehyder, terpener, butanol, bensoesyra.
165 Gustafsson H., "Building materials identified as major sources for indoor air pollutants," 1992.
New building materials are now available with particular properties able to reduce urban pollution, ie,
through photocatalytic activity. Source: Material Research Society MRS Bulletin, May 2004.



105

The effect of such substances may appear in different stages -- during their
production, over the life time of the building or during demolition or further
treatments of building waste -- and in different forms -- as emissions in the air,
infiltration in the water, deposits on the ground, etc. The impact of building
materials depends also on the energy necessary to produce them, the distance
over which they must be transported, the natural resources used to produce and
maintain them, and their ability to be recycled.

Renovation work, especially work involving demolitions, produces building
waste, including both polluting substances and recyclable materials, that often
ends up in a landfill.166

Building materials- related goals in renovation
The essential goals concerning building materials are to protect the raw
materials and the forests of the earth, to limit the use of energy to produce and
to transport materials and to avoid discharging polluting substances in the air,
water and ground.

Possible sustainable renovation actions
Renovation projects may contribute to protecting earth’s natural resources by
extending the use of existing healthy materials, reusing and recycling what is
possible, minimizing the need for new materials, choosing new materials with
respect for their impact on the natural environment and on people's health and
considering materials’ future handling as waste. Different types of interventions
can be found.

Some actions do not require interventions to the building, but rather minor
changes:
- Repair instead of replacement of building parts and interiors (ex. Ekoporten,

Ringdnasen)
- Reuse or salvage for future use (on-site or in other buildings) of construction

elements such as windows, doors, bathroom fixtures and interior carpentry
(ex. Östlyckan, Torpa)

Some actions require physical changes to the building:
- Removal, from buildings and ground, of existing materials that contain

substances that may be dangerous to human health or the natural
environment, appropriate treatment of the same and substitution with
healthy materials (ex. Östlyckan, Blåkulla)

- In case of partial demolitions, careful dismounting of building parts, to be
reused in other projects (ex. Torpa, Ringdansen)

- Recycling of crushed concrete that could not be reused as a building
material as ground material for streets, paths, parking places (ex.Nacksta,
Lövgärdet), football plans (Ringdansen) or as landscaping material to be
covered with fertile soil (ex. Bergsåker, Torpa)

                                                       
166 Waste from demolition was 160 Mtons in the EU in 1995 and is predicted  to increase to 330
Mtons in 2010 and to 500 Mtons in 2060. Source: David H. (2001).
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Some actions involve a commitment from the housing management, the
renovation planners and the building company (contractor and building
workers):
- Detailed planning of renovation work to reduce waste of building materials

(in many projects)
- Separation of building waste for reuse, recycling, energy production, etc. (in

many projects)
- Selection of new materials with the help of methodologies that take into

account the total environmental impact of a material during its whole life-
cycle (in many projects)

- Consideration of maintenance possibilities of different materials (ex.
Österäng, Ringdansen)

- Evaluation of the influence of finishing materials and colours on thermal
and daylight performance (capacity to absorb or reflect heat and light) (ex.
Ekoporten)

- Up-to-date information about environmental certification of building
materials, banned chemicals and local restrictions on the use of different
materials167 (in many projects)

- Applied knowledge about the effects of different substances used in
building materials, including paint, solvents, paper coatings, adhesives etc.
(in many projects)

- Minimisation of building dust/pollution during renovation both for
residents and building workers (ex. Sandviken, with demolition)

4.6 Biological diversity and microclimate

Issues of sustainability

Urban ecosystems provide at least six ecosystem benefits: air filtration,
regulation of microclimate, noise reduction, surface water drainage,
recreation/cultural benefits and maintenance of biodiversity. The microclimate
of dense urban areas is highly influenced by the morphology and the layout of
the site, the design of the buildings, the building materials, the air and wind
circulation, the presence of vegetation and water and the degree of insulation.
The preservation of green open spaces and the protection and restoration of bio-
diversity are essential for the quality of urban areas and for providing
inner–city residents access to green areas. Vegetation has an effect on sound
insulation and on air quality, as the foliage can trap dust and toxic gases and the
natural process of photosynthesis stores carbon and releases oxygen.

Problems of flooding in modern cities are often due to heavy rains in areas with
large impermeable surfaces, natural streams closed in culverts, and often under-
dimensioned rainwater and ground water drainage systems. Sealing the ground
with building and asphalt has also the consequence of limiting biological
activity and threatening the survival of many animal and plant species.

                                                       
167 For example, the use of copper is restricted in Sweden due to the toxic runoff, and PVC has been
banned in a number of cities in Norway, Switzerland and Spain.
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Biodiversity- and microclimate-related goals in renovation
The essential goals concerning biodiversity and microclimate are to protect
different species of flora and fauna and to improve the microclimate, the air and
the attractiveness of urban areas with green surfaces.

Possible sustainable renovation actions
Renovation projects may contribute to protecting the existing vegetation and
increasing the natural elements and natural cycles in the landscape. Different
types of interventions can be found.

Some actions involve building parts:
- "Green roofs" reduce the total impermeable area and therefore decrease the

quantity of the rainwater to be collected, allowing plant, insect and bird life.
168 They also increase thermal and acoustic insulation, contribute to reducing
atmospheric dust and even improve the visual quality of the area (ex.
Augustenborg, Rådhusrätten, Ekoporten, Gråbo)

Some actions require physical changes to the area:
- Connection of several planted areas through "green corridors," providing a

continuity of natural elements to the advantage of flora and fauna (ex.
Augustenborg)

- Connection of green areas into a network of spaces for pedestrian circulation
and recreation (ex. Augustenborg)

- Courtyard greening: converting grey spaces into green ones, renovation of
internal courtyards and creation of landscaped recreational areas within city
blocks (ex. Stockholm’s courtyards, Österäng, Ringdansen)

- Decreasing asphalt-covered areas where suitable in favour of permeable
paving. (ex. Markbacken, Augustenborg)

- Renovation of the surface of parking areas with perforated blocks allowing
grass to grow (in many projects in other countries like Italy, Germany, The
Netherlands,etc)

- Open, local treatment of rain water using water as part of the landscape and
place for specific biotope (ex. Augustenborg, Ekoporten, Österäng,
Drabanten)

- Maintenance and renovation of existing green areas, protection of
indigenous vegetation (ex. Delphy, Rannebergen, Lovgärdet, single family
areas)

- Improvement of local microclimate through use of vegetation to provide
shelter from excessive sun, wind, noise and pollution. (ex. Nacksta,
Bergsåker, Österäng, single family areas)

- Addition of natural elements, trees, bushes, lawns, flower, water, etc. among
buildings (in many projects)

                                                       
168 In Augustenborg, a renovation project in Malmö, Sweden, studies showed that 70% of the
rainwater falling on green roofs was held there. Source: “Echoes of tomorrow” Ekostaden
Augustenborg, Malmö www.ekostaden.com
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Some actions involve a commitment from the housing management, the
renovation planners and the inhabitants:

- Planning green areas in view of the recreation, experiences and well-being of
the inhabitants, and as places for social relationships/meeting (in many
projects)

- Engagement of the inhabitants in the care and maintenance of the open areas
(ex. Rannebergen, Kronoparken, Ekoporten, Stockholm’s courtyards)

4.7 Environmental education, management and social matters

Issues of sustainability

The relationship of users/inhabitants to their neighbourhood and their
behaviour in relation to environmental matters are very important elements in
the process towards sustainable development. Areas with segregation of
different cultures and different social situations often suffer from tensions and
conflicts between different groups and from general negative denotations of
"problem areas", often reinforced by mass-media. Social heterogeneity and a
mix of functions can be reconsidered during renovation, based on the thinking
that a variety of people and activities is a desirable quality in an urban
environment. The supply and affordability of dwellings are also a social matter
in renovation.

The presence and the quality of meeting places in residential areas may also
have an effect on the inhabitants’ appreciation, and on the social climate, of the
area. 169 Many studies confirm the importance of green spaces and open spaces
as social meeting places. Attachment to a place implies a more stable population
and less frequent moving, which means also economic saving for housing
institutions. Competent management and proper maintenance are essential for
the sustainable development of buildings and urban areas.

Social and management-related goals in renovation
The essential goal concerning social and management issues is to get the
inhabitants to understand and participate in the process of change towards
sustainable housing areas.

Possible sustainable renovation actions
Renovation projects may contribute to increasing inhabitants’ awareness of and
responsibility towards the environment by providing them with information
and involving them in the process of renewal and management of the area.
Different types of interventions can be found.

                                                       
169 Örneblad E., "Solhuset i Jarnbrott.grönrum och kreativa sociala processer på väg mot en
bärkraftig arkitektur," 1997.
Kristensson E.,  “Rymlighetens betydelse. En undersökning av rymligheti bostadsgården context,”
2004.
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Some actions require a change in the function of spaces in the buildings or new
additions in the area:
- Provision of attractive common spaces such as courtyards, house entrances,

staircases, etc., to support informal meeting and social contacts, (ex. Bergsjö,
Ekoporten, Österäng)

- Design of special environmental centres, greenhouses, recycling workshops,
etc. as spaces for environmental education and social interaction (ex.
Bergsjön, Järnbrott, Palsternackan, Gårdsten, Kronoparken, Lovgärdet,
Bergsåker)

Some actions involve a commitment from the housing management and the
inhabitants:

- Participatory forms of management and planning to make the inhabitants
involved in the renovation process and responsible for the development of
their living area (in many projects)

- Local initiatives and social action to avoid cultural and social segregation,
with attention also to the needs of different age groups, especially in the
design of open areas (ex. Ringdansen, Bergsjön, Norrliden)

- Initiatives to stimulate the inhabitants’ awareness of their living area, giving
them a sense of ownership and of civic responsibility (ex. Gårdsten,
Inspektoren, Norrliden)

- Education and information to increase inhabitants’, renters’ and caretakers’
consciousness about environmental issues and to  encourage
environmentally-friendly behaviour (ex. Bergsjö, Ekoporten, Inspektoren,
Rannebergen, Bryggeriet, Norrliden)

- Support “enthusiasts” in their initiatives and in driving interest and
involvement of the other inhabitants (ex. Ekoporten, Järnbrott)

4.8 Health, comfort and security

Issues of sustainability

People's health and comfort are among the main goals of sustainable
development. Many of the issues and the actions previously mentioned could
be mentioned again with respect to their effects on health and comfort. It is
widely accepted that a series of health problems, generally called sick-building
syndrome, are related to buildings.170  Some allergies are related to building
materials and their emissions into indoor air.  Other problems may be due to
bad ventilation, generally bad indoor climate and even bad lighting and

                                                       
170 According to the Swedish research key action "The healthy building", partially reported in 2001,
18% of the Swedish adult population has health problems related to indoor air quality. Source
Sustainability 2/2002, Formas. In the programme of the key action it is estimated that almost a million
persons in Sweden are exposed to indoor environments that may affect their health and well-being.
Swedish investigations indicate that the problem buildings may constitute about 10% of the stock
Source: Formas: The healthy building G4: 2002
The role of ventilation and damp in indoor climate problems was clearly demonstrated in several of
the projects. Source: Evaluation report 2005 Evaluation of the Healthy Building Key Action – Stage 2,
2001–2004. Report 2:2005



110

acoustics.171  Humidity is a very frequent cause of building problems as it can
cause dangerous emissions from some materials and cause the spreading of
mould. Toxic materials, noise, scarce daylight and indoor pollution or poor air
quality can have bad consequences on health. The health effects of electric and
magnetic fields are often discussed.

In order to meet the needs of a population of different ages, sustainable
renovation includes actions to improve the accessibility and safety for children,
old people and disabled people (people in wheelchairs, blind people and those
bearing other handicaps) both inside the buildings and in the open spaces of
housing areas.

Perception of place is also important for people's comfort and well-being.
Vandalism and a lack of security can cause anxiety when the inhabitants feel
unsafe. Green areas and natural elements have been proved to have a
therapeutic effect on different patients and old people, and green areas close to
living areas may also encourage outdoor physical activities, which are very
important for people’s health.172

Health- and comfort-related goals in renovation
The essential goal in this area is to provide all people with healthy and secure
living places.

Possible sustainable renovation actions
Renovation projects can contribute to the provision of healthy and comfortable
dwellings by considering how building/interior materials, technical systems
and site planning affect people's health and security and by improving visual,
acoustic and thermal comfort and indoor air quality. Different types of
interventions can be found.

Some actions require minor interventions to the building and changes to the
technical systems:
- Removal and replacement of building and interior materials that have

negative effects on people's health (ex. Östlyckan, Blåkulla)
- Correct ventilation and control of air quality and climatic comfort (in many

projects)
- Control and regulation of humidity in the building structure  (ex. Ekoporten,

Ringdansen)
- Enhancement of daylight through use of reflective surfaces, light colours

(ex.Österäng, Ringdansen)

                                                       
171 20% of the Swedish dwellings have damages due to humidity. Source: "Miljöhälsorapport 2001,"
Socialstyrelsen.
Björk F., Eriksson C. A., "Sjuk av att vara inne,” 2000.
Socialstyrelsen, “Hälsoperspektiv på ekologiskt byggande och boende – en literaturgenomgång,”
2000.
Sundell J., Kjellman M., "Luften vi andas inomhus," 1995.
Norlén U., Andersson K.,  “Bostadsbeståndets inneklimat,” 1993.
172 Grahn P., "Alnarps Rehabiliteringsträdgård," 2001.
Schantz P., “Landskap för rörelse och hälsa” i “Nationalstadsparken – ett experiment i hållbar
utveckling,” 2002.
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- Improvement of noise insulation where necessary, for example with extra
insulation of windows, dividing floors and walls (ex. Ekoporten)

- Isolation of electrical circuits to avoid electrical and magnetic fields, separate
switches to cut off electricity from bedrooms at night (ex. Ekoporten,
Gemaket-gröna huset, Österäng)

- Systems of ventilation or insulation to avoid radon, if present in the building
material or in the ground

Some actions require physical changes to the area/building:
- Installation of elevators (ex. Ekoporten, Inspektoren, Österäng, Ostlyckan,

Markbacken)
- Construction of ramps, change in the ground levels to improve accessibility

for wheel chairs, rollators as well as baby strollers (ex Markbacken,
Kronoparken)

- Interior renovation to improve accessibility for disabled ( ex Kronoparkeen,
single family  houses)

- Infill of new buildings in the area to achieve better accessibility or to meet
the need for special housing (ex. Kronoparken, single-family area in
Uppsala)

- Providing private gardens for the inhabitants of the bottom floors, allotment
gardens, green houses and/or glazed balconies (in many projects)

- Renewal of open areas and common spaces to increase the security of the
inhabitants (with for example lighting, open views, etc). (ex. Östberga,
Lövgärdet)

- Increasing, where possible, green areas inside dense urban areas (ex.
Stockholm’s courtyards)

- Introduction of more daylight into the buildings, where necessary, through
careful new openings (ex. Ekoporten, Markbacken, Bergsåker)

- Change of apartment doors to security doors, (ex Ekoporten) peepholes in
doors, glazed doorways (ex Markbacken)

- Reduction of traffic noise with special anti-noise road surfaces, isolating
panels, insulating windows, vegetation, etc. (ex. Dalby and in Germany,
Denmark, Italy)

- Renovation of basement spaces and laundries to increase security and
comfort (ex. Gårdsten, Nacksta)

Some actions involve action on the part of building management and
inhabitants:

- Conscious management and maintenance of buildings and control of
different environmental indicators, like air quality, climate, etc., to avoid, or
anticipate, eventual sick-building symptoms (ex. Ekoporten, Ringdansen)

- Reduction of noise, pollution and general disturbances to the inhabitants
during renovation

- Restriction to car traffic in residential areas, especially at night (ex.
Augustenborg)
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Fig.  25. Reuse of disused
industrial areas, the site of
BO02 in Stockholm

Fig. 26. Careful conversion
of single family house into
two-three apartments

Fig. 27.  Addition of a new
staircase to give place to the
elevator,  Kalmar (Photo I.
Carlsson)



113

Fig. 28. Local treatment of
rain water, as part of the
landscape of residential open
spaces, Augustenborg in
Malmö (Photo I. Carlsson)

Fig. 29. Different courtyards
have been opened up to a
larger and greener yard,
Södermalm in Stockholm

Fig. 30. Small cottage for the
collection and separation of
waste. A common
”ecological” infill in many
renovation projects,
Augustenborg in Malmö
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5. Some reflections on the effects of sustainable
        renovation projects

Architects, technicians and all the actors involved in renovation processes have
often to face the challenges of balancing different goals and resolving conflicting
interests.

The impact that environmental actions may have on existing housing areas
provides a motive for discussing carefulness in relation to sustainability and to
point out the need of reflecting on the different consequences that renovation
actions may have from different perspectives.

On the basis of the projects that have been the subjects of my research and of the
actions presented in chapter 4, this concluding chapter will discuss:

- To what extent the renovation projects of my research respond to the goals
of sustainable development, considering the different aspects presented in
chapter 2.3

- What are the effects of the actions toward sustainable renovation, and what
are some of the risks posed by conflicting interests and divergent goals

- The need for new solutions, ideas and strategies for sustainable renovation

The conclusion and motives for further discussion given in this chapter are mainly
based on the empirical material that is part of the dissertation, but comments and
reflections allude also to other relevant experiences and research studies. In order to
encourage a wider discussion, no mention of specific projects is made here. The
discussion is mainly focused on multi-family housing areas, but many actions are
relevant also for single-family housing.

5.1 Some parameters for assessing sustainable renovation
projects

How to assess sustainability?

Considering the renovation projects included in this dissertation as steps in a
process of change towards sustainable renovation, this concluding chapter asks
how sustainable the results of these projects have been and, in general, how far
the process has gone.

The first question must be if it is possible to evaluate the level of sustainability
achieved in a renovation project, and if so, how.  Many methods are available for
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calculating technical performance and for quantifying environmental and social
indicators measured after renovation. However, given this dissertation’s
emphasis on sustainable renovation as a process, it is important to consider the
whole history of the project, the forces behind, conditions within and without
and the intentions and results of the project in relation to the existing
architecture, the natural environment and the inhabitants before, during and
after the renovation. These elements can be described, analysed, but not
measured.

In explaining the value and the meaning of the history of architecture, architect,
historian and critic Paolo Portoghesi distinguishes between looking at the
history of architecture backwards, only observing the results as a passive
spectator, or following its evolution forwards, actively, to understand it.173 He
refers to “the angel of history” that Walter Benjamin described in a painting by
Paul Klee as an angel who looks at the past, flying over it, and unable to do
anything about it because the wind pulls him forward, with his shoulders
towards the future.174  Portoghesi compares this angel to the angel in Rainer
Maria Rilke’s poems, an angel who is on the earth and sees history as a sequence
of events that he looks at as he moves forward, and that his memory connects to
other places and times.175 “The angel of Rilke,” writes Portoghesi, “is the only one
who can still help us, the only one especially who can help us writing the history of
architecture as a history of things that live outside and inside us.”

Evaluations in general give the results of projects after their conclusion,
observing them from above and at a particular moment, like Klee’s angel. As
sustainability is the result of many components, an assessment of the
sustainability of renovation projects is very complex and cannot be based on
scientific measurements alone. This assessment requires an interdisciplinary
approach and must consist of objectively measurable parameters together with
value judgements.  Any analysis, or follow-up, of the process of the projects
should be done stepping back and moving forward together with the
development of the events. These analyses should consider different phases: the
planning/design phase, the renovation/building period, the moving in and
settling down of the inhabitants and even some time after the conclusion of the
project.

In my approach to sustainable renovation, the perspectives of both the angels,
that is, analysis and evaluations together, may help to give a many-sided, even if
not completely inclusive, description and evaluation of housing renovation
projects. The result cannot be expressed only in numbers, but needs also to
consider the present, the past and the future of a place and the effects on a larger
context including the natural environment, the architecture and the inhabitants.

                                                       
173 Portoghesi P., “L’angelo della storia,”  Laterza Roma, 1982.
174 Benjamin W., Theses on the Philosophy of History, 1939.
    Klee P., painting, “Angelus novus,” 1920.
175 Rilke R. M., “Duineser Elegien,” 1912-1922.
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Evaluating different aspects of sustainability in renovation projects

A structure for describing and evaluating renovation projects could be based on
an analysis of how the different aspects of sustainability have been considered
during the process of the project, and of which results have been achieved. Some
aspects may be measured and compared, others only estimated or described.
Synergistic effects may imply that different aspects share the results of the same
action.  Energy-saving actions, for example, have both environmental and social
effects.

Environmental-technical parameters like energy and water savings, decreasing of
emissions and amount of waste, can be quantified. Several methods for
measuring environmental performances have been proposed and tested in
different countries.176 These methods indicate the environmental load of
building materials, of energy and water/sewage systems, of systems for waste
collection and treatment, the status of bio-diversity, etc. They can be used to
describe the effects of single interventions, comparing effects before and after
renovation, and to indicate at an abstract level the sustainability of a place. The
collection of data is facilitated today by computerized systems that have been
installed in many areas/buildings to allow continuous controlling and
measuring of energy and water consumption and monitoring of the heat and
ventilation system.

Social-behavioural evaluations and post-occupancy evaluations are used to
measure the degree of satisfaction of the inhabitants or to analyse their
perception of the place. Some parameters, like the movement of people, social
relationships among neighbours or consumption habits are measurable in
numbers, while other parameters, like comfort, level of environmental
awareness or types of social behaviour can only be described and eventually
measured on subjective scales of values. Different kinds of inhabitants’ surveys
are often made available by the housing companies or the tenants’ associations.

Cultural, aesthetic and historical aspects may be interpreted in different ways
and given different values. Respect and care for the existing qualities and for the

                                                       
176 Some example of methods used to assess the environmental impact are:
The Green Building Challenge, developed in Canada, regards assessment of resources, consumption
and environmental measures.  Eco-Quantum is a computer programme developed in the Netherlands
for assessing buildings’ environmental impact.  In the UK, the BRE's Environmental Assessment
Method (BREEAM) has been used to assess the environmental performance of both new and existing
buildings
LEED (Leadership in Energy and Environmental Design) is the national energy- and environmental
efficiency standard set up by the US Green Building Council. As a Green Building Rating System the
LEED is a voluntary third party rating system in which building projects earn credits for meeting
specified green building criteria. Projects are evaluated within six environmental categories:
Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources, and Indoor
Environmental Quality.
In Sweden, a research group led by Mauritz Glaumann has developed a method for measuring the Eco-
effect, assessing the environmental impact of buildings during their assumed lifetime and estimating
energy use, materials, indoor and outdoor environment and life cycle costs. Eco effect Outdoors is used
to assess the open areas close to buildings. (See chapter 2.6)
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character of the place demand specific knowledge and agreement on a particular
set of values that may not be shared by everyone involved.

Economic calculations can refer to the cost of a single project or to wider
environmental balances where societal costs are included, but comparisons can
be done only regarding the costs for single environmental actions.

Institutional aspects depend on the size of the projects, the ownership and the
social and political context.  It is possible to describe, but not to measure or
compare, these aspects.

Difficulties with evaluations

The methods used in evaluation research in architecture, meant to determine
results, experiences and further questions for assessing the outcome of a project
as well as for providing knowledge for future projects, can provide a base for
assessing the sustainability of renovation projects. Due, however, to the
interdisciplinary aspects of sustainability, the results and conclusions of
evaluations of sustainable renovation projects can rarely be used for
comparisons or generalisations.

As described by architectural theorist Jerker Lundequist, evaluation research
concerns the analysis of: actions planned compared to those realised, initial
goals compared with achieved results, the process of the project, the results and
the reasons of the results the effectiveness of the project.177 The evaluation
assesses a project in itself. Data from different projects can rarely be compared,
due to different baseline information, methods and definitions.

Technical measurements may use different measurement units, like
consumptions per household, per inhabitant or per m2, and areas may be
defined in different ways. Even comparing measurements taken in the same
area, before and after renovation, can be misleading, for example in cases in
which the number of apartments or of inhabitants has changed or in which a
generation shift or other social change has occurred during renovation. Results
may also depend on many contextual and social factors that are difficult to
extrapolate. It may be difficult to isolate effects and causes in environmental
performances, for example, the effect of energy-saving devices hidden by the
consumption of other energy-dependent devices such as steering and controlling
systems, pumps, accumulators, etc.

Another obstacle in the evaluation of the sustainability of renovation projects is
in the integration of quantitative and qualitative criteria, of measurable and non-
measurable parameters. Another question regards the time of the evaluation.
Some technical measurements require a period of functioning and trimming of
the different devices before significant results are obtained, and this adjustment
period is one that can yield relevant information for other projects. Social factors,
like stability and people’s comfort, and behavioural factors are more difficult to
measure and need to be analysed over longer periods of time to be significant.
Economical and institutional factors have meaning only in terms of the context
                                                       
177 Lundequist J., “Design och produktutveckling,” 1995.
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of the period during which the renovation project has been realised. If
sustainability has been defined in terms of the future generations, the effects of
sustainable renovation should probably be readable for a period of at least one
generation, that is, about twenty five - thirty years.178

A strategy for assessing the renovation projects considered in the
dissertation

The degree of sustainability obtained in the renovation projects considered in
this dissertation could be assessed by asking if and how the renovation projects
have taken into account environmental, social, cultural, economic and
institutional aspects, and comparing for each aspect declared goals and obtained
results, planned actions and realized ones. One method could be to approach
project programs and project results of each renovation project with the scheme
for sustainable renovation proposed in chapter 2.4.

Aspects Technical/
Environment.

Social Cultural Economic Institutional

Projects goals results goals results goals results goals results goals results

Old single-
fam housing
areas

Ekoporten

LIP-
financed
projects

Fig. 31. Scheme for assessing goals and results of renovation projects according to the
different aspects of sustainability.

Old single-family housing areas

The  main focus of the research “Old Single-Family Housing Areas: Careful
Renewal” was on a careful approach to the renewal of old single-family housing
areas.

The object of the research was  my proposal for different careful renovation
schemes.

Primary importance was given to cultural and social components, both in the
research project and in the renovation proposals.

Considering the different aspects of sustainability in the proposed renovations
of old single-family housing areas:

                                                       
178 Based on the fact that in Sweden the average age of women giving birth to their first child has been,
in 2004, 29 years.   Source: SCB Sweden Statistics, 2004.
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Environmental aspects were discussed with regard to land use and traffic issues,
supporting a more efficient exploitation of urbanized areas, with regard to the
natural qualities of the existing landscape, to energy saving and to the choice of
materials.

Social aspects were considered, for example, in presenting ways of adapting old
houses to new needs and different stages of life, considering the benefits of
allowing elderly people to remain in the same areas where they have been living
for long time, the affordability of dwellings for young people and the
importance of a mixed population with different ages and different social
classes.

Cultural aspects were highlighted, recommending a careful approach in order to
recognize, respect and maintain architectural and historical qualities as well as
the character of the place, both in renovations and in potential new additions.

Economic aspects were considered with regard to maintaining the value of the
old houses, letting homeowners invest private money in the preservation of
historical areas, and better using existing services and infrastructures,
countering an otherwise falling population. Both the private and the societal
advantages of careful renewal were presented.

Institutional aspects were discussed in encouraging municipal planners to work
for a controlled renewal of old areas and a constructive cooperation with private
homeowners. Inhabitants/homeowners were invited to take inspiration from
the renovation examples.

Ekoporten

The  main focus of the research on the renovation of Ekoporten was on an
environmentally-friendly approach to the renovation of a common building
type.

The objects of the research were the description and evaluation of the renovation
project and an analysis of the entire renovation process.

The renovation project placed most importance on the technical/environmental
aspects, but the evaluation considered social, economical and institutional
aspects as well.

Considering the different aspects of sustainability in the renovation of
Ekoporten:

Environmental aspects were given most importance, regarding saving of energy,
water and natural resources, waste and sewage treatment, choice of materials,
indoor climate and the comfort of the inhabitants.

Social aspects were considered in the intention of experimenting with renovation
methods that could be applied to many similar buildings in Swedish suburbs, in
testing the experiment with “ordinary” tenants, in providing common rooms for
the building, in using the building as an object for environmental education both
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for the inhabitants and the persons employed by the housing institute, in
spreading information about the project to different contexts and in the intention
of shaping a new positive image for the area.

Cultural aspects were not a priority, but certain qualities or typical elements,
such as the apartments’ plans, wooden floors and kitchen cabinets, are
preserved.

Economic aspects were considered in the intention of testing in one building
actions to be applied later to other buildings, and of increasing the value of the
area by increasing its attractiveness. Even if the project was initially much more
expensive than a traditional renovation project, the savings in energy costs
continue to repay part of the investment.

Institutional aspects were addressed in the design and evaluation processes
carried out in cooperation between the housing company, technical experts and
municipal authorities, in establishing routines for control of the technical
systems and the maintenance of the building and in shaping new means of
communication with the inhabitants.

 Housing areas from the 1950s, 60s and 70s (“LIP projects”)

The main focus of the research on the LIP renovation projects was on large
housing areas from the 1950s, 60 and 70s granted to contribute to sustainable
development.

The object of the research was a description of the renovation projects and a
reading of the results in terms of a careful approach to renovation.

Technical-environmental, social, economic and institutional aspects were
considered in the goals of the LIP programme and all or some of these aspects
were considered in the renovation projects. The “minor” projects implied only a
few actions, mainly for energy saving or environmental education, and their
contribution to sustainable development was therefore mainly concerned with
technical/environmental or social aspects. The “major” projects showed a
concern for a wider range of aspects. The main interest of the research was in the
relationship between technical-environmental actions and cultural and social
aspects.

Considering the different aspects of sustainability in the range of all the LIP
projects in the research:

Technical/environmental aspects, particularly energy-saving actions, were the
most explicit interest in most projects. Water-saving actions, new systems for
waste collection, a careful choice of building materials and attention to the
indoor climate were considered in many projects. The external space was
improved in order to protect the bio-diversity of flora and fauna and to shape
pleasant open spaces inside the dwelling area. Initiatives for providing
information and environmental education to the inhabitants were carried on as a
complement and support to the technical actions.
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Social aspects were an important component of projects situated in areas with
some kind of social unbalance. Different means of engaging the inhabitants were
tried. Social results were also a secondary effect of some of the ecological actions,
such as new “green spaces” and “ecological activities.” Efforts to give degraded
areas a new positive image were used to cancel negative clichés and to inspire
some attachment on the part of the inhabitants to their living places, with
positive consequences both for the place and the inhabitants.

Cultural-historical aspects were not a central component of most of these projects,
which were limited mostly to technical actions or to the goal of changing the
areas’ image. Many projects were limited to the technical systems and these did
not imply any visible change to the buildings. More respect was given to
housing from the 1950s, which was built with traditional methods, more skill
and craft and at a smaller scale. Houses built in the 1960s and 1970s presented
more technical problems due to their use of new construction techniques, new
building materials or mistakes during construction and these projects were not
in general considered to be of much architectural value. Therefore, in many
projects, scarce attention was given to cultural-historical aspects, and changes
were often made with little or no relationship to the original features.

Economic aspects concerned rental strategies and attractiveness, especially in
places with high vacancies. Choosing healthy and durable materials, improving
the technical systems and taking care of the open spaces resulted also in
prolonging the period of use of the buildings and decreasing future maintenance
costs, thus increasing future economic returns. Many actions with ecological
goals, especially energy-saving actions, were taken in order to reduce
operational costs. Economic restrictions meant that some planned environmental
actions could not be realised due to their high costs.

Consideration of institutional aspects was a prerequisite for projects financed by
the state. Municipality and housing companies were invited, through financial
incentives, to cooperate and to take care of their housing stock in a new way.
Homeowners and managers were requested to take responsibility for the
environmental impact of their buildings. Inhabitants were called on to figure out
their role in the societal goals toward sustainable development as well as to
share the responsibility for the sustainability of their living place, for example
saving energy, sorting waste and taking care of, or at least respecting, common
areas. Participation, information and good relationships between inhabitants
and managers were seen as necessary components of physical actions.

Some general results

From the experience of the different renovation projects considered in this
dissertation it is possible to deduce:
- greater importance given to, and a wider interest in, sustainability
- increased knowledge of environmentally-friendly techniques
- increased awareness about the impact of buildings on the natural

environment and on people’s health
- more interest in the social effects of renovation projects
- a recognition of the opportunity to deal with social issues during renovation
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But at the same time:
- a risk of using standard, fashionable environmental features without any

reference to the existing character of a project
- little interest in cultural-historical aspects
- little relevance given to aesthetic aspects
- economic restrictions shaping the projects

5.2  Some effects of sustainable renovation actions on the
natural environment

In the application for state financing for Ekoporten and for projects supported
by the LIP program, applicants were required to specify the expected effects and
to evaluate the results of the renovation projects in terms of energy and water
saving and the decrease in air pollution and waste production. Looking at the
measured results of the technical interventions, it appears that, even if not all the
projects reached their initial goals, many of the projects studied achieved
positive results in the reduction of kWh energy and fresh water, savings in
heating and lighting costs and of the reduction of waste to be disposed. It is
impossible, unfortunately, to derive generally significant conclusions from the
results achieved by the individual projects, given the difficulty of comparing
data before and after renovation, which in many cases implied a change in the
number of inhabitants and the difficulty of separating causes and effects when
several actions were carried out in one project.

In the case of Ekoporten, a comparison can be made with similar buildings in the
same area or with average standard data179:

- the energy consumption for heating was ca 8% lower than the average
consumption in Swedish apartments

- the use of household electricity was 27% lower than in similar buildings in
the area

- the total water consumption in the building was 44% lower than in similar
buildings in the area

In the case of the LIP projects, the results are those provided by the housing
companies after renovation and included in the final reports presented to the
Swedish Environmental Protection Agency.180 As examples of the results
presented by the different projects:

- Bergsåker in Sundsvall resulted in energy saving for heating of 29% .
- Ringdansen in Norrköping resulted in energy and water saving of ca 50%.
- Österäng in Kristianstad resulted in energy saving of 30-40% of kWh

consumption.

                                                       
179 The data refers to consumption per m2 of the apartment areas without considering type and size of
the households.
180 The data regarding saving of energy and water and reduced waste refers to measurements calculated
per m2 and taken before and after renovation, but generally without concern to the change in number of
apartments and number of inhabitants.
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- Augustenborg in Malmö showed a reduction of emission of wastewater of
41%.

- Östlyckan in Alingsås resulted in a reduction of water consumption of
25%.

- Augustenborg in Malmö showed a reduction in collected waste of 61%.
- Blåkulla i Solna resulted in the sanitation of 275 kg of PCB.
- Östlyckan in Alingsås resulted in the sanitation of 236 tons of asbestos.
- Rådhusrätten in Lund showed a reduction of asphalted areas by 33%.
- Smultronbacken in Sandviken resulted in a reduction of electricity

consumption by 22%.
- Rannebergen in Göteborg resulted in a reduction of use of chemical

substances for the housing maintenance from 300 to 55 substances.
- Rannebergen in Göteborg  involved the planting of  some hundred new

different plants.

Some results and further questions

The projects discussed here were carried out with consideration for their effects
on the natural environment, and many different actions were taken to reduce
energy and water consumption, to decrease the amount of waste to be disposed
in landfill and to protect and increase green areas and biodiversity.  These
projects, however, raise a number of controversial questions. A discussion about
these questions does not lead to sure answers and solutions, but can raise
arguments to be considered in the decision-making process necessary for
sustainable renovation projects.

Energy
In many cases, the installation of new electrical devices, such as computerized
controlling and steering systems for heating, ventilation devices, different pumps
connected to the solar collectors, the compost drums, systems for the drainage
and local treatment of rainwater, etc. reduced the effect of energy-saving actions.
At the same time, the advantages of the new installations could be justified in
terms of other gains, such as an improved interior climate, healthier living
conditions for the inhabitants, more efficient control of and/or quicker problem
solving with the technical systems, the possibility of testing and following
further improvements, etc.

Some reduction of CO2 emissions was planned by installing motor-heaters for
private cars, which on the other side require an additional use of electric energy.
Energy-saving lamps were used in many projects and yielded positive results
regarding energy consumption. However, most of the energy-saving bulbs on
the market at the time of these renovation projects contained mercury (4 mg.)
which needs to be taken care of when the lamps are disposed of.181

 Solar collectors were installed in several projects for the production of hot water.
Most of these collectors presented positive results, but they were often shown to
require periods of trimming and adjustment. High initial costs and the need for

                                                       
181 According to the Swedish Energy Authority, the average amount of mercury in energy saving bulbs
is 5 mg. Source: Energiverket, “Fyra frågor om lågenergylampor,” 1999.
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specific expertise may therefore still be a hindrance to their installation.
Photovoltaic panels were mainly used as experimental and demonstration
objects. These panels, connected to a display showing the energy produced by
the solar cells, made environmental gains more visible and served as a kind of
living illustration for a public initiative of environmental education. However,
their high initial costs as well as builders’ and managers’ limited technical
competence and experience with photovoltaic mean that photovoltaic
installations are still rarely considered in Swedish renovation projects.

A change of heating systems from individual furnaces to district or distant
heating was made in order to decrease local pollution and to provide more
efficient heating systems. However, in order to evaluate the environmental
benefits, it is necessary to consider also the energy source of the new system,
which depends on the local heating system. Nuclear power and oil, for example,
cannot be counted as environmentally-friendly alternatives.182 Hydroelectric,
solar and wind energy are clean and renewable energies, but are often criticized
because of their impact on the landscape or at the building and urban scale.  In
northern Sweden, for example, the Lapp people often call attention to the
consequences on the habitat for wildlife when natural water flows are regulated
to the advantage of hydroelectric power plants.183 Many inhabitants of the
southern coast of Sweden have raised protests against the visual impact of wind
turbines in the sea. Investments in alternative, environmentally-friendly energy
systems such as geothermic systems may come into conflict with other
investments made by the municipality, for example, for the production and sale
of bio-gas.

Bio-gas plants have the advantage of producing energy (heat or gas) while
simultaneously disposing of waste and sometimes sewage. Energy recovery
from burning waste is in some cases used to produce community heat or
electricity. Burning waste solves part of the problem of decreasing the amount of
waste, but may also discharge harmful substances if adequate treatment of the
emissions is not planned.184 The alternative of burning waste to produce energy
contra separating and recycling waste is a big question that can be discussed
from different perspectives and in terms of environmental economy, ecology
and public health. “Recycling, rooting and burning should not be seen as competitive
methods, but more as complementary methods. It is difficult to state in general which
method is -the best-“. 185 Many environmental organisations are even questioning

                                                       
182 According to the results of a referendum in 1980, Swedish nuclear power should have been phased
out by the year 2000. In 2005 there are ten reactors in activity in three nuclear plants: Forsmark,
Oskarshamn and Ringhals. Two reactors in Barsebäck have been closed 1999 and 2005. Source:
Statens kärnkraftinspektion.
183 In China and India, controversial dam projects have flooded huge areas of land and forced the
relocation of entire communities.
184 According to Greenpeace, Sweden: “waste burning is the environmentally-worst legal alternative
for burnable waste, mainly because it is a method that produces and spreads poisons that can seriously
harm people’s health.” Source www.greenpeace.se.  Research on waste by Ekvall T., Finnveden G.
and Sunsdqvist JO. confirms that separation and recycling of different materials is a better
environmental alternative to burning of waste. Source: Formas 2004: “Sopor hit och dit” Stockholm.
185 Source: Statens Energimyndighets research program “Energi från Avfall” Projektnr: P10544-2 “Hur
skall hushållsavfallet tas om hand?” 2002.
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the import of waste from other countries made by some municipalities to take
advantage of the capacity of their waste burning plants.186

Improvements to public transportation systems, especially when
environmentally-friendly vehicles are used, benefit both air quality and service
quality for the inhabitants. The problem is that these improvements usually
require high investments for buying and maintaining the vehicles and cannot
always be supported.187

Water
Local treatment of rainwater was planned to decrease the load of municipal
treatment plants and to return water to the ground, as well as to enrich the
landscape of several housing areas. Streams of water among buildings enriched
many housing areas with landscape qualities and with a resource for
biodiversity. Planning and maintenance of these wet areas must consider
periods of rain, heavy rain and dryness. Dry channels are usually not pleasant to
see and a muddy pond attracts mosquitoes. Fountains that function only on
rainy days are not very useful, and to provide these fountains with fresh water
on dry days is not consistent with the goal of saving water or energy (for
pumping the water). A further issue to consider in case of larger water ponds is
the safety of small children and blind persons. A very simple initiative in a few
small projects was the old rural way to store rainwater in wooden barrels
connected to rain pipes and to use it for gardening.188 This requires, but may also
inspire, the engagement of the inhabitants for using the stored rainwater.

Water-saving actions such as the installation of water-saving devices in
bathrooms, kitchen and laundries were introduced in most projects, and they are
now generally used in new buildings as well as renovation projects. However,
these devices are not always suitable where older sewage pipes are dimensioned
for bigger flushes or where the sewage flow is low due to the low incline of the
pipes, and they may get obstructed when the water flow is diminished.

Water-saving washing machines were installed in most projects. One question
that arises is that of possible traces of soap left in the laundry after rinsing in

                                                                                                                                                             
According to a study made by the research institute Reforsk only 6% of household waste cannot be
treated in an a more environmentally friendly way than by burning. The same study shows that 70% of
the household waste can be treated biologically.
In the European directive 75/442/EEG, revised in 1996, waste treatment is recommended in the
following order: prevention, recycling, energy production and disposal.
186 According to the Swedish Renhållningsverksförening ca 5% of the waste burned in Swedish plants
2003 was imported.
187 Experiments with electric vehicles in Malmö supported by European funding have been turned
down due to lack of local financing.
188 Reuse of rain water is increasingly understood as an important water source, for example in
Holland, Germany and Japan. In Japan in 1995, the Sumida City Government produced guidelines and
subsidy program for rainwater utilization. In 2000, 300 rainwater tanks have been installed in Sumida
City, achieving a total rainwater reservoir capacity of 9000 m3. The Rainwater Utilization Liaison
Council has been joined by 104 local Japanese governments to exchange policy ideas and experiences
related to rainwater utilization. Source: United Nations Environment Program (UNEP), “Rainwater
Harvesting and Utilisation.”
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little water and the consequences of these traces for persons with allergies.189

Another question raised by the inhabitants in one of the projects is that of the
water consumed in some waste-reducing actions, such as waste food disposals
in kitchen sinks, or for rinsing packages for waste separation. Reusing grey
water for toilet flushing was discussed but not realized in several projects, often
because of a lack of precedent in Sweden.190

Water saving is a very important goal for the natural environment. However,
water saving means also lower income for municipal water authorities and some
municipalities compensated the lost income by raising water prices. Such
policies may not be seen as incentives for a more sustainable behaviour.

A few projects installed, or prepared for, urine-separating toilets.  These toilets
have the primary objective of reducing the outlet of phosphorus and nitrates,
reusing the stored urine as fertilizer for biological agriculture. In some projects
the use of such toilets has raised a series of questions regarding hygienic safety,
difficulties in finding farmers within a reasonable distance interested in using
the fertilizer, problems in the installation system, mainly of crystallisation and
obstruction of the pipes, and even the necessary changes of habits for the users.
Social and cultural factors and the degree of environmental interest of the users
also play a role in the acceptance of urine-separating toilets.191 Even the water-
saving efficiency of these toilets as been questioned. Interest in urine-separating
toilets in urban areas with efficient sewage treatment plants has therefore
diminished.

Waste
In Sweden, as in many other countries, household waste separation is becoming
the standard. Many renovation projects presented different solutions for waste
separation, depending on the places available for waste collection and on the
municipal systems for collection and treatment. 192 Techniques for recycling
                                                       
189 According to the Swedish Asthma and Allergy Association, this problem should not exist with good
washing machines.
190In research carried out in Berlin in dwellings with water saving devices, grey water was found to be
very polluted (with a total amount of coliforma bacteria: 106 – 107). Source: Nolde, E. (1996).
Various technologies for wastewater reuse systems have been implemented in Tokyo. Reclaimed
wastewater for toilet flushing is used in many office buildings.. Source: Ohgaki S.,  “Water
environment regeneration in urbanised area”, presentation at the University of Tokyo Forum,
Stockholm, 2004.
191 Mårtensson M., Fuehrer P., “Grön teknik von oben?” in Bodström M, Sandstedt E. (2004).
192 According to Sweden’s environmental indicators, the amount of waste disposed of in landfills has
decreased by 47% between 1994 and 2002, even if the amount of total waste has increased. According
to data regarding 2002:
44 % of collected paper (8,4 kg/person/year) has been recycled.
92% of collected glass (16,2 kg/person/year) has been recycled.
18% of collected plastic (0,79 kg/oerson/year), of which 40-45% was not recyclable, has been
recycled.
65% of collected metal (3,7 kg/person/year) has been recycled.
Source: the site of the Swedish Council for the environmental goals (www.miljomal.nu).
According to the Swedish Association of Waste Management, RVF, 80 % of household waste is now
retrieved for use as material, energy, or soil nutrients. Approximately 30 % of household waste, or 145
kg per inhabitant, is recycled for material. Source: the Swedish Institute, 2005.
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glass, aluminium, paper and plastic are well developed, but the form and the
efficiency of the waste-collecting system depend on the local organisations.
Where waste is used for bio-gas or heat production, for example, there is less
need to separate materials and no composting of organic waste.

Suburban housing areas often contain special waste rooms, waste collection
cottages or waste suction systems. During renovation, waste collection spaces
were often improved and redesigned as attractive places, which could create a
positive image of waste and recycling.  Control of the hygiene, smell, safety and
attractiveness of the areas surrounding environmental cottages and waste
collection places, together with the ease of waste separation, is necessary for the
inhabitants’ acceptance of separating waste.

To facilitate waste separation many projects supplied kitchen cabinets with
different waste bins. Another important factor in people’s acceptance of waste
separation was the distance between home and waste station. People who are
accustomed to throwing all their waste in garbage chutes, usually located on the
staircases, may find it inconvenient to carry their garbage to another location.
Older people may consider this to be a problem, especially if they have not been
part of the decision process and discussed possible alternatives.

In spite of various initiatives to inform the inhabitants about why and how to
separate waste, and even how the different types of waste would then be treated
or reused, some inhabitants still did not see the importance of separating waste
or did not trust in organisation of the collection/recycling system. Data
regarding the amount of sorted waste were positive in many projects, but many
problems were also mentioned, including complaints about untidiness and bad
smells, often due to the collection of organic waste. Some inhabitants grew
annoyed by others’ mistakes or carelessness in sorting waste, and inorganic
waste thrown in with organic waste caused problems in the composting process.
The arrival of new inhabitants and the de-motivation of some others require a
continuous information process and, possibly, a different form of incentive to
keep alive the interest in and the commitment to separating waste.

Green areas, biodiversity
Asphalted surfaces were turned into permeable surfaces to allow rain water to
return into the ground, to increase green areas and to protect local vegetation.
Some projects succeeded in shaping very exciting open areas with an emphasis
on maintaining local plant species and to protecting local wildlife. The results
were not only aesthetically pleasing but also functional, influencing the
microclimate and acoustics of the areas between houses, contributing to a
decrease in air pollution, providing a favourable habitat for plants and animals
and creating new opportunities for recreation and contemplation for the
inhabitants. Questions that arise in these green areas concern the care and
maintenance of the areas, the cost of maintenance, the suitability of different
plant species and the need for irrigation in summer.
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5.3 Some effects of sustainable renovation actions on the
existing architecture and open spaces

Respect for the existing architecture and for the character of buildings and areas
is important for protecting cultural and social values and people’s perception
and experiences of place, for ensuring the continuity of development of urban
space and for preserving artefacts, skills and materials from previous
generations.  Renovation work should respect the original design, which is made
of proportion between parts, of materials' texture, form and colours and of many
details.

Some environmental actions do not always suit the original architecture and
may conflict with the preservation of historic-cultural values. Careless
interventions may destroy existing qualities. Even minor changes may disrupt
the composition of the whole. In general, it is worth considering whether
environmental actions can be implemented with respect for the original features
of a building or site, if these actions can add new qualities, both functional and
aesthetic, or if the environmental gains are bought at the price of an irreparable
cultural loss.

In the renovation projects studied here, many changes to the original buildings
were motivated by environmental gains, mainly energy saving, or by the
intention of giving buildings a more attractive and friendly aspect. Respect for
the original typology was seldom mentioned in the descriptions and often
missing in the reality. A lack of sensitivity to and limited appreciation for the
architectural character of the projects led in some cases to wholesale changes of
the facades and the elimination of typical interior or exterior elements.  Most
interventions were constrained both by budget and by a limited esthetical
interest that combined to inhibit, also, innovating design solutions.

Some results and further questions

In terms of the effects on the existing architecture and open spaces, many
environmental actions implied changes to the buildings and the courtyards or
open spaces. A number of controversial questions address how some renovation
actions may affect the existing architecture and the plan and form of the open
spaces.

Image of the building/ area
Renovation projects were focused in some cases on changing the image of
degraded housing areas.  One of the main strategies in large housing areas was
that of reducing the scale of the buildings, of changing the form of the roofs and
the colours of the facades. However, this desire to erase the past and to provide
something completely different from the original resulted sometimes in the
conversion to building types belonging to other periods or other contexts, with
weak connections to the reality and the history of the place. In some cases, it
should be questioned if the new fashionable architecture and the new image
shaped by renovation are consistent with the social needs of the place and if they
really motivate high renovation costs.
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Roofs
Renovation projects involved a number of changes and additions to the original
typologies.  In some cases, for example, flat roofs were replaced with pitched
roofs to resolve leakage problems, to better insulate the building, to
accommodate the installation of solar panels and/or to strive for a more
traditional shape and one more suitable to the Nordic climate. The questions
raised by these renovations are if the new roofs are in proportion with the
volume of the building and if they suit the original building type.

Solar collectors on the roofs have become an increasingly frequent symbol of
environmental actions and were installed in a few of the projects discussed here.
Often the panels are considered only as technical devices and no particular care
is given to the overall architectural composition.  Solar panels have a major
impact on the form of the building, especially when placed on flat roofs or on
lower buildings with the optimal inclination and orientation.  Roof-integrated
panels installed on pitched roofs, when the roofs have the right orientation and
the panels fit into the existing roof form, have less of a visual impact.   

Only one renovation project introduced photovoltaic panels for energy
production. The panels were placed on the building facades with displays
showing the amount of kWh energy produced, thus serving technical,
decorative and educational functions. Decreasing costs and increased
production of solar panels, together with results from experiences in other
countries and the development of new technology, mean that solar panels and
photovoltaic cells will probably become increasingly common and may
represent a challenge where new and old forms meet in new design solutions.

Facades
Actions to insulate exterior walls often attempted to combine energy saving,
new insulation and repair of the facades with maintenance needs and aesthetical
improvements. The choice of new façade materials was driven by a desire to
avoid iconic grey concrete elements in favour of more variation and softer
surfaces and by consideration of the ecological impact of the new materials. In
some cases a change of material was necessary due to the presence of hazardous
materials in the original façade, for example, eternit panels, which contain
asbestos.  The change in materials from concrete to wooden surfaces gave some
areas a softer, more friendly and intimate appearance, but these facades will
need more maintenance work and are not always coherent with the character of
the building. A change in the materials and colours of the façades may mean a
dramatic change to the formal identity of the building. Insulation of the facades
often involves extending window frames to the new façade so that they are not
perceived as holes and so that more light is allowed inside.  In most cases the
insulation of the façade must be designed with a structure able to bear the
windows.

Windows
In older buildings, windows may represent a difficult problem.  Old windows
better suit an old facade, and new windows can be more energy efficient, but
existing windows can often be improved.  A windows’ main function, in reality,
is not just to insulate, but also to allow sun and light into the house and to let
people look outside.  The form, proportions and materials of window frames
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and the glazed area are important, but are not always considered when new
frames are much thicker than the original. In the case of houses from the 1960s
and 1970s , the wooden frame of the windows were often of poor quality.  This
motivated the change to more efficient energy-saving windows, still with
wooden frames. In some cases, the existing frames were repaired and completed
with new insulating panes. A change to plastic or aluminium frames may mean,
according to advertising, less maintenance, but may also mean less of a
possibility for repair and a shorter life span.   

Balconies and greenhouses
Many balconies were glazed in to contribute to the insulation of the facades and
to take advantage of passive solar heating. In this way, they increased the usable
surface of often small apartments and gave many inhabitants "green" spaces to
enjoy for longer periods of the year. In some projects, all the balconies were
glazed, while in others the glazing was offered as an option for the tenants.
Glazed balconies involve a remarkable change to the façade, and the visual
effect depends, also, on how the inhabitants use and keep up the balconies.

Glazing may involve a change in the experience of the balcony space varying
from an extroverted place, projected toward the outside, street, courtyard,
landscape or neighbours, to an introverted, withdrawn, interior place. Especially
in the case of larger balconies and where more care is given to the design and
the quality of the glazing, the new glazed balconies seemed to invite people out
of their private space towards a kind of show-window visible from outside. In
these cases, the amenity of the space may invite the inhabitants to extend the
season of using the glazed balconies by installing some heating, which may
make them happier but does not really correspond to the goal of energy saving.
Glazing, however, may also become a screen around the private space,
especially in wintertime, cancelling any semiprivate space and changing the
space of the balcony from an open window to a closed storage space, not really
attractive from the outside.

In some projects, large collective greenhouses were added to the ground floors
to work as passive solar collectors and as space for “green hobbies.” In other
projects, detached green houses were built nearby to give the inhabitants new
green spaces for common activities. In many projects it was noted that these
spaces were very appreciated for small-scale cultivation, recreation and social
contact. The value of such spaces may be considered in terms of the comfort of
the inhabitants, the convenience of having a green room, a place for ecological
experiences, at their disposal and the possibility of meeting neighbours.  It
should also be considered that green houses require both maintenance and
dedication. Their value depends on the interest and the engagement of the
inhabitants and often on the driving enthusiasm of at least one person among
them.

In some gallery houses, entrance galleries were glazed to save energy. In cases
where the glazing was combined with a new design of the staircases and of the
entrance galleries, a new semi-private zone was created with the possibility of
becoming a social contact space. Of course, shaping social places does not
automatically provide establishing of social contacts, but it gives the
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prerequisites, which can, if necessary, be supported by other actions of social
character.

In the Swedish climate, green houses, as well as glazed balconies, have a great
value during about half of the year, but they cannot be used all year round for
recreational activities. Heat storing material can be used to extend the season,
rather than installing energy-consuming heating.

Interior details, carpentry
Finishing materials were chosen with consideration for their environmental
impact combined with their costs and future maintenance possibilities. The issue
of change versus renovation of built-in wardrobes and kitchen furniture is often
raised. Older cabinets were often built in wood and sized to fit the room, while
new cabinets are often standard-sized and of poorer quality materials and
construction.  The renovation of old carpentry, if carefully done, may be an
environmentally and aesthetically better alternative to modern low or average
quality furnishing. Inhabitants may wish to keep “the old” or to get “new”. In
most cases sharing the consideration of both alternatives from the perspective of
sustainability may help to reach an agreement on the best solution.

Staircases and elevators
The installation of elevators in existing buildings higher than two floors was
demanded by Swedish legislation from 1977, which addressed better
accessibility and easier mobility for the disabled.  In renovation projects from the
1980s-1990s, introducing new elevators in existing buildings, following
accessibility norms as well as tenants’ rights, often involved a shrinking of the
staircase to a size that could discourage anyone from taking the stairs. Today,
elevators, useful not only to disabled persons but also to elderly people and
parents with small children, may be considered as a measure for improving
social sustainability. In some of the studied projects the addition of elevators
was combined with the renovation of entrances and staircases to make them
larger and lighter, either by taking over some interior space from an apartment
or by adding new external parts. In some projects even the design of the elevator
well has got particular care. Staircases and stair plans were made into more
attractive, often daylit, informal meeting places between neighbours. Attractive
staircases may invite people to walk up the stairs rather than taking elevators,
with consequent energy saving and better health.

Demolitions
Demolitions have been decreasing in the last years, in most places due to a rising
housing demand but due also to a more cautious approach towards the existing
buildings and to a higher consciousness about environmental issues.193 The
problems of high vacancies and low attractiveness motivated, in some areas, the
demolitions of some buildings, while in other areas partial demolitions reduced
the scale of the existing buildings. In these cases, multi-storey blocks were
transformed into lower building types or into terrace houses. The results may be

                                                       
193 In 2003 in Sweden, 1 500 apartments were demolished, as compared to 3 829 apartments in 2001
and 4 616 apartments in 2000. Difficulties in renting out the apartments were the reason for demolition
of 96% of the apartments in 2002.  In 2003 there were 35 000 vacant apartment in Sweden. Source:
SCB Sweden Statistics.
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discussed in terms of the coherence of the new building types with the plan of
the areas, but they surely respond to the intention of changing the image of the
place.

Even if demolition can hardly be considered as sustainable intervention, in
terms of use of energy and materials, it is important that demolition materials
get recycled or reused as much as possible and as close as possible, avoiding
long distance transportation or disposal in a landfill.194 In some projects building
elements could be dismounted and reused in new buildings in the area,
avoiding long transportations. In other projects the demolition material, after
selection and separation, was recycled and the crushed concrete used in the local
ground as a base for streets or to shape new forms in the landscape.

Reuse of industrial land
The reuse of ex-industrial areas and the conversion of ex-industrial buildings are
giving many big cities opportunities for more efficient land use with new
developments in rather central areas.  Two LIP projects included two new
housing areas that were planned with high ambitions of planning and building
for sustainable development on old industrial and harbour areas. Both projects
encountered many problems and high expenses due to contaminated ground
from former industrial activities. Financing of experimental projects was
essential for supporting the high costs of the clearance of polluted ground and
for many actions of special ecological concern. The interest of the results is in the
environmental actions that have been used as well as in the architectural and
planning qualities. Both these plans put the accent, besides ecology and
environmental tecniques, on the values of “beauty”, attractiveness, stimulation,
variations, urbanity, as important components of sustainable urban areas.
Redevelopment of disused urban areas gives the opportunity to re-propose
these qualities that are usually found in old town centres. Discussion on these
values may raise an interesting debate for other sustainable projects, both new
construction or renovation.195

Open spaces
Many renovation projects gave much care to the open spaces of many large
housing areas. Handicap accessibility was often improved, avoiding steps and
adding ramps and smoother surfaces for wheelchairs. Shabby, poorly
maintained spaces among the houses, front yards, back yards, playgrounds and
green areas were re-evaluated as important parts of the housing areas. However,
if renovation gives more attention to the attractiveness of the open spaces than
to the interiors it may be perceived as a trivial decoration strategy, especially if
the inhabitants have not participated in the decision process.  

The maintenance of the gardens, and, even more, of the areas for local treatment
of rain water, represents an additional cost that not always is calculated in the
project. In some projects the inhabitants’ sharing of the gardening work can be

                                                       
194 The extraction of natural gravel is constantly diminishing in Sweden, and recommendations are
given to increase the use of recycled material.  Source: www.miljomal.nu.
195 Tham K. in the seminar: “Hållbara hem Mål och process” Boverket, Karlskrona 2003
Inghe-Hagström J. “Från Minneberg till Hammarbysjöstad” in Eriksson  E. (ed.) “Stockholms
stränder” 2003
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considered as a recreational activity, as well as a way to reduce maintenance
costs, which also contributes to the feeling of responsibility of the inhabitants
towards the areas.

The value of the space of the courtyards, even in central urban lots, was
demonstrated by a series of projects where the inhabitants planned, designed,
and sometimes carried out, the renovation themselves. The projects resulted in
greener and more usable yards, which could be evaluated as social and
educational experiments, where vegetable cultivation and yard animals
represented a curious infill in the urban landscape.

In suburban areas a number of projects gave the apartments on the ground floor
access to private gardens, which meant increasing the quality and the value of
the apartments and offering the inhabitants the possibility of expanding their
space towards the outside and of enjoying their own green spaces.

New concerns about townscape and traffic safety influenced many renovation
projects where the car got a minor role in favour of safer and healthier living
areas. Pedestrian paths, pavements and bicycle lanes were carefully designed in
many projects. One of the special problems in large-scale housing areas was the
conflict between car accessibility and the design of safe, recreational areas free
from noise and pollution, close to the houses. New traffic actions were
introduced in some areas to limit the speed of the cars, to avoid traffic
circulation close to the houses and especially to decrease the need for, and the
habit of, using the car. Together with particular care for the furnishing and
landscaping of the open areas, traffic reduction may mean more safe, quiet and
attractive spaces for walking, playing and different recreational or social
activities.

5.4 Some effects of sustainable renovation actions on the
inhabitants

Three main goals concerning the inhabitants can be tracked in many renovation
projects: to keep the same inhabitants already living in the area, to make the area
attractive for new ones too, and to increase the environmental consciousness of
the inhabitants. Many LIP projects had special financing for improving the
communication between managers, maintenance persons and the inhabitants,
for initiatives of environmental education and for involving inhabitants in the
planning process.

Some results and further questions

Considering the effects on the inhabitants, many social results were obtained, but
a number of controversial questions may concern how some renovation actions
may affect the inhabitants.

Communication, appreciation and complaints
Communication and trust are prerequisites for sustainable renovation processes.
Many housing companies used different methods to establish forms of dialogue
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with the inhabitants. Interviews and enquiries about the appreciation of the
housing areas were done directly by employees of housing institutions, by
external consultants or as part of academic researches.. Most of the housing
institutions record a high rate of answers and a general positive reaction to the
renovation actions and satisfaction of the results. Many areas registered an
increased housing demand. However, this demand alone cannot be taken as a
sign of increased appreciation without considering other contextual factors such
as the economic situation, work place establishment, change in the number of
apartments, etc.

Among the objects of appreciation that are often mentioned by the inhabitants
after renovation are a better interior climate, improved care of the open spaces,
increased safety of the area and improved design of the common rooms such as
entrances, meeting rooms and laundries. Complaints are sometimes addressed
to particular actions, in particular regarding change in the kitchen, often
perceived as the central place of the apartments. New furniture is often very
functional, but does not have the same material qualities or the same size of the
old furniture, or old cabinets are not properly renovated. Complaints often
regard the removal of cabinets ventilated with external air, generally substituted
by electrical cool cabinets. Managers often cite the inconvenience nowadays of
taking air pollution into the cabinets as the reason for change, without looking
for other alternatives, such as filter systems, that would satisfy the inhabitants
and not require energy.

A problem in the communication between managers and inhabitants is often in
the difficulty to reach all the inhabitants, especially in areas with a segregated
population. Often different methods need to be tried before finding one that
works for a particular area. Many projects established permanent meeting places
and implemented forums for a continuous dialogue among housing managers
and inhabitants. It is important that different initiatives addressed to the
inhabitants become part of the management activities, and of the future budget,
of the area instead of being just part of the renovation process.

Environmental education
Change of attitudes and lifestyles are difficult to measure and to generalize and
depend on many factors. Teaching inhabitants to separate waste was often the
start of, and a reason for, initiatives of environmental education. Many housing
managers noted their efforts to introduce waste separation to the inhabitants
and the positive results of these efforts. In large housing areas, however, it may
be difficult to reach and convince all the inhabitants of the importance of waste
separation. An article in the daily press questioning the efficiency of recycling
may be enough to discourage inhabitants from separating waste. Different
people’s attitude to the waste collection spaces may also cause complaints about
littering, and old people may complain that they have to carry their garbage bag
outside. Continuous information, reaching old and new inhabitants, with data
about the amount of waste, recycled materials and resulting products, may help
inhabitants understand and accept the meaning of their efforts of separating
waste.

Other subjects that were raised in environmental education courses were energy
and water saving, environmentally-friendly shopping, poison-free gardening,
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etc. The effects of environmentally-conscious behaviour were discussed, for
example, with regard to habits of washing dishes, taking showers and
ventilating apartments. Much was learned, not only through the contribution of
experts, but also through a learning process initiated by the project and
developed by the exchange among different parts, managers, technicians and
inhabitants. Sometimes the experts are limited to proposing what is available on
the market, while the inhabitants may come up with different solutions and new
ideas that may be realized with fewer changes and less expense.

Especially in experimental projects, there is the risk that after a while the
inhabitants may lose enthusiasm for or interest in their environmental
commitment.196 Environmental consciousness and engagement need to be kept
alive with continuous stimulation, especially in cases of a change of inhabitants,
decreasing interest and moving of local dedicated persons.

Most projects had some innovative aspect compared to traditional renovation
projects, but only a few projects were concerned with the importance of
“storing” the learning experience offered by the project and with the possibility
of profiting from this experience in future projects. Instead, in many cases,
reorganisations, changes of employees, retirements, etc. did not allow such
experiences to be treasured and knowledge was not transmitted further. A lack
of economic resources, or a lack of interest, often meant that the experiences of
the inhabitants were not cherished as they could have been.

Inhabitants were informed about environmental issues in order to make them
aware of their consumption and their own environmental impact, and to inspire
them toward more sustainable behaviour. Individual debiting of energy, heat
and water was seen as an efficient way for reducing individual consumption,
but many existing regulations and agreements made it difficult to introduce it.
Individual debiting provided some housing institutions the possibility of
reducing rents by transferring consumption costs directly to the inhabitants, but
this caused disagreements with the tenants’ organisation about increased costs
for the tenants and in some cases higher administration costs. Individual
debiting of heat has also caused discussions related to how and where
measurements where taken, the influence of non-debitable solar heat on the
measurement of the temperature, etc. Many adjustments have been necessary in
order to have individual debiting accepted, but some results confirm its
efficiency.

Clear information, dialogue and further explanation are essential for making
people accept changes that affect directly their finances and their way of
dwelling. Anyway, the results cannot be generalised and depend also on the
economic situation of the tenants and their motivation for reducing energy or
water costs.

Participation
The involvement of the inhabitants is important both to guarantee democratic
processes in the management of housing areas and to inspire in the inhabitants a
sense of attachment and responsibility for the place where they live. In few of
                                                       
196 Bodström M, Sandstedt E., 2004.
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the studied projects, the inhabitants themselves initiated environmental actions,
in most cases they were invited by the housing companies to participate to the
planning process and in a few cases they got involved later during the
renovation process or even after the completion of the project.

Many methods of contacting and involving the inhabitants were tried. Different
forms of meetings and activities were proposed, including eco-information
meetings, "dwelling-schools," ecological happenings, garden parties, etc. The
experience from these initiatives is of great value for future projects, but hard to
generalise without considering also the social and cultural context.197

Environmental actions may be met with disappointment if not discussed and
agreed on beforehand, especially when they involve behavioural changes, like
for example taking the garbage outside the house instead of throwing it in the
garbage chute on the staircase. Inhabitants engaged in the process from the early
beginning might more easily accept renovation actions that themselves have
agreed on.

To involve the inhabitants and to establish democratic processes before making
decisions may require much time and delay the whole renovation process.
During the planning and design process, the inhabitants may also suffer from
problems of communication between different partners involved in the
renovation process and between the perspectives of the public authorities and
that of the population (bottom-up and top-down perspectives).198

Social cohesion
The results of environmental education initiatives are seen not only in a more
environmentally-conscious behaviour of part of the inhabitants, but also,
sometimes, in more social cohesion among the inhabitants. Renovation projects
may provide both places and motives for meeting, giving neighbours tasks and
subjects to discuss and take responsibility for. Many projects provided common
spaces, such as meeting rooms, hobby rooms and saunas, in the building.
Particular attention was also given to avoiding problems among the inhabitants,
as with, for example, new systems for booking the laundry. Exterior spaces
included allotment gardens, bench groups in the gardens, garbage collection
cottages, greenhouses, and places for common activities, like a recycling
workshop. In general, the presence of committed persons among the inhabitants
was essential for driving common activities and social meetings. Supporting
these persons and encouraging new leaders when necessary, and especially after
the phase of the “project”, may be worth some special efforts by the managers of
the area.

In many cases environmental actions were combined with the goal of shifting
the focus from the problems of an area to the new healthy image of a modern
environmentally-friendly area. Often physical actions were followed by social
initiatives specifically addressed to immigrants, such as establishing contact
networks for non-Swedish-speaking women or unemployed people or

                                                       
197 The degree of involvement of the inhabitants and their participation in the renovation process also
depend on the national legislation, “Jordabalken,” chapter 12, §8, regulating the rights of the renters,
and on the engagement of local tenants’ associations.
198 Ketola K., 2000.
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organising workshops for recovering and selling furniture, clothes and other
items. Many inhabitants were proud of participating in experimental projects
and of seeing other people and press interested in their living areas. There is,
however, a risk that, after a period of enthusiasm, the interest for social activities
and neighbourhood participation may decrease and that successful activities
started as special social projects get interrupted because of the lack of further
financing. The evaluation of such initiatives, and of their evolution after the
project period, may provide important knowledge for other projects, but is not
always included in the budget of the project.

Sense of belonging, attachment
If renovation projects can contribute to inhabitants’ sense of belonging, they can
also have an impact on residential mobility. Residents’ mobility, or changing
house, has implications for energy and resource consumption related to the
spatial personalisation of the residents. Enhancing a sense of belonging or the
“appropriation of space”, identifying the qualities of the “social space,” as
described by Henry Lefebvre, referring to the “home” rather than the “house”,
can help to reduce residential mobility and may become a driving force for the
residents’ appreciation and attachment to the place where they live.199 As a
consequence, residents may become proud of their place, protect it and keep it in
the best way. The stability of the population is a good start for sustainable
development, but of course it depends also on other contextual factors, like the
economy and employment situation.

Health, security
Increased communication and a closer contact between housing managers and
inhabitants create increased comfort and feelings of security, as expressed by the
inhabitants, and of less vandalism, as noted by house managers. Security
entrance doors, improved lightning outside and on the staircases, often with
movement detecting switches, made the inhabitants, especially women, feel
safer.

New studies and practical experiences have provided a lot of knowledge about
the relation between health and buildings. Many projects were concerned with
the inhabitants’ health in the choice of materials, in the improvement of climate
and ventilation systems and the control of electrical and magnetic fields.200 Some
materials were considered undoubtedly dangerous and avoided as much as
possible. In many cases decisions were taken on the base of the “precautionary
principle,” experience, functionality and costs. 201 Natural materials, like
                                                       
199 Lefebvre H., La production de l’espace, 1974.
“Appropriation of the space” is defined by Lefebvre as “the transformation of a natural space in order
to serve the needs and the possibilities of a group”. “Social space contains a great diversity of objects,
both natural and social, including the networks and pathways which facilitate the exchange of material
things and information.”
200 According to the final report of the LIP project Ringdansen, in a study of 793 materials used in
building projects, 84% contained over 2% of some health and environmental hazardous substance,
55% contained over 2% of substances in the OBS list of dangerous substances from the National
Chemicals Inspectorate and 19% contained over 2% of substances listed in the data base of the
National Chemicals Inspectorate as materials with use limitation.
201 The Swedish environmental code from 1999 demands that "where there is not sure knowledge about
the safety of a substance, the precautionary principle should always be applied” . A definition of the
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untreated wood and egg-based colours, were often chosen as healthy
alternatives. However, even natural materials may cause reactions to some
persons with specific allergies.

With the renovation of open spaces, more advantages for the inhabitants’ health,
besides nature’s positive effects, can be obtained if people are encouraged to use
green spaces both as social spaces and places for physical activities.202 More
people around, together with better lightning and visual control, the place may
become more secure and discourage vandalism.

Comfort, safety and aesthetic appreciation
With renovation work, many open spaces between the buildings or adjacent to
them were landscaped to make them more attractive, more accessible to old
people and children, more secure, safer and equipped in order to be used by the
inhabitants of all ages. Discussions of child safety often referred to local
regulations or to requests by municipal authorities, which proved to be different
in different towns. Ease and safety for blind persons was not mentioned in any
of the projects.                    

Considering that open spaces are on the way home and seen from apartment
windows, it is clear that they affect the perception of the area. Giving the
inhabitants attractive places to pass through, offering them direct contact with
nature, providing motives and stimulation to use the open spaces, or just giving
them the possibility of a view of a piece of green landscape may have positive
results from several aspects. Well-kept open spaces and courtyards in many
cases inspired the inhabitants to engage in common uses, like flower or
vegetable growing, and special activities, like garden parties, and in general to
spend more time outside, where they can meet their neighbours. Well-
landscaped open spaces present the inhabitants with other values in their living
areas, which may make them better appreciate their living area and may even
influence the economic value of the area.

Affordability
Finally, a sustainable approach means providing everyone with comfortable and
affordable dwellings.203 Sustainable renovation involves maintaining and
improving existing dwellings, keeping and improving their value, but also
protecting memories, habits and things that are part of people’s daily life and
transmitting to the future things and cultures of the past. People’s relationship to
their dwellings cannot be estimated only in m2 and money, but also in personal
feelings and experiences.

                                                                                                                                                             
precautionary principle was given in the Article 15 of the Rio declaration of 1992: “In order to protect
the environment, the precautionary approach shall be widely applied by States according to their
capabilities.  Where there are threats of serious or irreversible damage, lack of full scientific certainty
shall not be used as a reason for postponing cost-effective measures to prevent environmental
degradation.”
202 The Swedish Government proposition 2002/03:35 gives as a goal for public health: “to give the
prerequisites for a larger physical activity for all the population.”
203 Nearly 30% of the Swedish households’ income was used for dwelling costs in 2002. Source:
Swedish Building Industries’ facts on building, 2003.
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One controversial issue in general is the rise of rent after renovation and the
tenants' right to return to their dwellings after renovation, as well as to have an
influence on the way in which renovation actions are carried out.204 The cost of
sustainable actions like new techniques, good materials and comfortable and
attractive dwellings may sometime collide with the social goals of
sustainability.205 The risk is that renovation costs may imply increasing the rents
to cover the investment costs, while the advantages of saving energy and water
are cancelled by increasing prices of energy and water and related taxes.

The two projects in the ex-industrial areas, mentioned in the dissertation, were
very interesting from an ecological perspective, but rather far from the social
goals of providing affordable dwellings and of facilitating the integration of
different social classes. High prices of the dwellings were motivated by the costs
of the interventions to clean the ground and by the high standard of the
buildings, and the apartments were mainly addressed to high-income
households. As national and real estate economist Bengt Turner said, they may
be seen as prototypes, like concept-cars and “in this sense we shall be glad that there
are household (and tax payers) that are willing to finance the renewal of our building
tradition”.206

In big cities, where the housing demand is always high, it is important to
preserve the availability of small flats and low-cost dwellings that may be found
in older suburbs and may be shaped in single-family housing areas. Older
housing areas originally planned for low- and middle-income families with
small apartments can still fit the many single households of today. Keeping
many of these buildings in the rental stock helps to preserve existing social
structures and to provide housing for a broader housing demand.

5.5  Concluding remarks and future challenges with sustainable
renovation

The projects that have given the empirical material for this dissertation represent
some examples of local contributions towards a sustainable renovation of
Swedish housing areas. They denote a rising interest and consciousness about
the different goals of sustainability that can be supported by sustainable
renovation. Bringing environmental issues and environmental knowledge closer
to the local situations and to individuals was an important result in the process
towards a sustainable development. From a pragmatist perspective, according to
Charles Peirce, dealing with real projects and using concrete terms affects
directly people’s life and their behaviour more than words and abstract
discussions.207 Many projects made the inhabitants experience directly a series of
changes in their living areas in the name of sustainability.
                                                       
204 According to the Swedish code “Jordabalken,” chapter 12, §8, from 2002, renters must agree with
renovation actions. In case of disagreement, however, the same law gives the rent tribunal the task of
deciding whether or not the interests of the owner in carrying out renovation actions are more
important than the interests of the individual renters.
205 Sandstedt E., 2004.
206 Turner B. “Bostadsmässa eller ska vi bygga för de rika?” 3/2001.
207 Peirce, Charles Sanders (1839–1914), founder of American “pragmatism”.
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The effects of sustainable renovation actions are not limited to the context of one
project, but can be read in a much larger perspective. Many renovation projects
for example, have contributed to the spread of knowledge and experiences
about environmental issues not only to the inhabitants, but also to a larger group
of people in the planning and building sectors and to a wider public through the
mass media. In fact, environmental issues are entering the agendas of most
Swedish firms and organisations and are discussed in political, functional and
scientific terms.

Many projects represented an important learning experience for the involved
building and housing companies and the motivation for developing ambitious
environmental policies. Some environmental consciousness is entering most
fields, and environmental terminology has become part of many people’s
vocabulary. Considering the role of the language as discussed by Kant, learning
the meaning of many environmental terms may help people to better
understand ecological issues, and perhaps to give them motives for behaving in
a more environmentally-conscious way.208

From a perceptual perspective, the renovation of dwellings interferes with
people’s life. In this sense, sustainability actions concerning housing areas are
experienced in the real life of the inhabitants too. Therefore, renovation projects
may engage, involve and interest people in a very direct way, in their homes and
in their daily life, presenting environmental issues in new forums, in new forms
and among different groups of people. Many renovation projects were followed,
evaluated and discussed in the press, generating interest and approval or
polemics and discredit. Independent from their results, they produced and
disseminated information about particular environmental actions. Even
mistakes were motives for learning. Unfortunately, the media sometimes
presented mistakes in a shocking way, diverting interest from other positive
results and generating scepticism about the project and about environmental
actions in general. Or in other cases, some positive reports pretended to
represent the achievement of all the environmental goals, with the risk of
decreasing the interest for further efforts.209

An excess of information may make people think that environmental problems
do not exist any more. Disagreement among scientists and conflicting
information often generate confusion and uncertainty and may discourage
people from doing any effort in favour of the environment. The results are far
from a consensus. In Aristotle’s dialectics, only by inquiring and comparing
different meanings and viewpoints on an object or an issue can we see the
different aspects of it and finally understand its complete context.210 In Hegel’s
terms, it is necessary to go through thesis and antithesis to arrive at the
synthesis.211 There is a value in discussing the different viewpoints and
experiences about sustainability issues so that we can understand the

                                                       
208 Kant, Immanuel (1724-1804). Kant, I., Critique of practical reason, 1786.
209 For example, the projects of BO 01 and Bo 02, Ekoporten, Navestad, etc. have been emphasized
very positively and criticized very negatively in the media.
210 Aristotle, Posterior Analytics: Topica.
211 Hegel, G.W.F., The Science Of Logic, 1812.
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complexity of the problems and then propose solutions. These projects gave the
material and the motives for discussing environmental issues and renovation
actions at many levels, from neighbours’ chat to scientific meetings.

Most of the renovation projects discussed in this thesis could probably have
better results…. “the next time,” with more scientific knowledge, more
familiarity with new environmental techniques, more practical experience, more
engagement and trust from the inhabitants and hopefully even higher ambitions
of architectural quality. A key difficulty in sustainable renovation is not only in
the complexity of the problems, but also in the costs involved in finding and
using new methods and different materials, as well as in the loss of profit from
non-sustainable activities and products. Sustainable renovation demands a
selection of products and also working methods that may be different from the
conventional, well-established and more profitable ones. It is important to be
aware that producers and companies in the building sector may see
environmental concerns as posing a risk to their productivity, and may tend to
hinder changes and innovations instead of seeing the possibilities for improving
their own activities and contributing to sustainable development.

Among the goals of the Swedish government in supporting the LIP program
was the intention of shaping a Swedish market supporting sustainability and
increasing employment possibilities.212 All the projects have been calculated in
work hours that they would have required. Paradoxically, at the same time the
government has been taking initiatives to promote cheaper building, which may
involve a search for a cheaper workforce and for cheaper materials imported
from other countries.213 This does not really fit with the goal of increasing local
employment and other goals of sustainability, that presume control of the
methods of production and short transportation distances. Economic
considerations have steered many projects in different ways, for example: the
choice of renovation actions that will imply savings in future operational and
maintenance costs, the choice of interventions and strategies to get state
financing and strategies to reduce building costs. Anyway, probably, many of
the projects supported by LIP would not have been started if they had not
received public financial support.

                                                       
212 Eriksson O., “Bygga om Sverige till bärkraft,” 1996.
213 Press release Ministry of  Finance 2004-11-01: “Nordiskt, baltiskt, polskt samarbete för lägre
byggkostnader”:  “During a meeting of Nordic, Baltic and Polish ministers of housing, the responsible
ministers today have approved a declaration aiming at increasing international exchanges within the
building sector. The goal is to reduce the high building costs by increasing the trade among different
Nordic nations and by stimulating higher competition.”
Boverkets Byggkostnadsforums Project seminar of the Forum of Building Costs 2003: ”Hela
kostnaden…till halva priset! - om bygg- och boendekostnader, byggprocessen och
utvecklingstendenser.” led by Sonny Modig. Jan Jönsson (BYMAS-projektet – Byggmaterial i
Sverige) stated:   ”We have also made inventories of the trade fairs going on in all Eurpe ….We have
been in Germany, Polen, Czech republic, Slovakia and Finland …..because it is there that it is possible
to establish new contacts regarding materials from other countries.”
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To conclude, my point of departure was an interdisciplinary interpretation of
sustainable renovation including the goals of careful renovation and
environmentally-friendly renovation. The empirical material considered in this
dissertation shows many possibilities in which renovation work may contribute
to sustainable development, and it also shows the impact it may have on the
natural environment, the architecture and the inhabitants.

From the results, experiences and reflections from the renovation projects
considered in this dissertation, and in view of further development towards
sustainable renovation, I draw the following conclusions:

-  Neither carefulness nor architectural creativity was a priority in most
of the studied renovation projects.

-  Architectural and cultural aspects deserve more attention, to improve
the attractiveness and comfort of buildings and places without spoiling
their original character, and to reflect on the image to transmit to the
future

- :-/  An interdisciplinary approach is essential for sustainable renovation
- :-/ In projects of sustainable renovation different goals may come into

conflict with each other and there are no general rules on priorities
- :-/ More careful and attractive solutions may benefit by more

competence and creativity
-   Renovation projects may decrease the environmental impact of

buildings, improve the care of the open spaces, raise environmental
awareness, and improve the communication between managers and
inhabitants and other partners.

Sustainable renovation is the goal, and can only be described as a process, a
series of intentions, an attitude for taking care of the existing built environment
for the present and the future inhabitants. The projects that are at the base of this
dissertation represent important experiences towards sustainable renovation.
Future sustainable renovation projects offer architects and other consultants a
very interesting challenge: to combine the design of sustainability actions with
the respect and care for the existing, looking for a higher technical and
aesthetical quality -- in Heidegger’s terms, allowing new “things” to “gather”
with the existing architecture and landscape.

There is a way back from the concrete jungle to a green world. It requires both social and
technical steps, both planning and invention.

Lewis Mumford
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… towards
sustainable
renovation

Fig. 32.Environmental
information in the
”dwelling-school”
Norrköping (Photo Nino
Monastra)

Fig. 33 Solar panels on the
roofs, insulated facades,
paths for collection of rain
water in the open spaces,
Kalmar (Photo I. Carlsson)

Fig. 34. Individual green
spaces for the apartment on
the ground floor, insulated
facades, new landscape for
the treatment of rain water,
Kristianstad



Summary

This dissertation starts with the assertion that in industrialised western
countries, in 2005, the number of existing buildings that need to be taken care
of, maintained, repaired, renovated or restructured is higher than the number
of buildings that need to be built. The focus is on existing housing areas.

As a review dissertation, it is based on empiric material and further reflections
from my previous research projects dealing with Swedish housing
renovation. The three previous projects concern the careful renewal of
suburban areas with old, large single-family houses with the report “Old
Single-Family Housing Areas:  Careful Renewal”214, the environmentally-friendly
renovation of one housing block from the 1960s, with the reports “The
Ekoporten Project” and  “Environmentally-Friendly Renovation”215 and the
renovation of housing areas from the 1950s, 60s and 70s that have been part
of a governmental program for supporting a turn towards a more sustainable
Sweden, with the report “Sustainable Development in Housing Areas from the
1950s, 60s and 70s: Green Goals Meet Ground, Houses and People”216.

The relationship between man and environment and the values and
meanings of  “dwelling”, discussed from a phenomenological perspective,
are assumed as the theoretical background to my interest and my attitude
towards the renovation of housing and housing areas in particular. The
concepts of careful renovation, environmentally-friendly renovation and
sustainable renovation are analysed as different approaches to housing
renovation.

Careful renovation is presented with the key issues that motivated the debate
around it and is explained according to the definitions presented in Swedish
architectural research and adopted in Swedish building legislation.
Environmentally-friendly renovation is presented through renovation projects
meant to reduce the environmental impact of the buildings and particularly
concerned with ecological issues.
Sustainable renovation is analysed in its various components and with
reference to scientific reports and policy documents about sustainability and
sustainable development. It is presented as an approach meant to increase the
sustainability of a building or a built area, without damaging its qualities and
with respect for the users.

Careful renovation, environmentally-friendly renovation and sustainable
renovation are also discussed with reference to the renovation projects in my
earlier research which form the framework for this dissertation. The aim of
the dissertation is to present an interpretation of sustainable renovation that
                                                       
214 “Äldre villaområden Varsam Förnyelse” 1994
215 “Projektet Ekoporten” 1997 and  “Miljöanpassad ombyggnad” 2000
216 “Hållbar utveckling i 50-, 60- och 70-talens bostadsområden, ’gröna’ mål möter mark, hus och
människor” 2005
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includes the goals both of careful renovation and of environmentally-friendly
renovation as necessary aspects to contribute to sustainable development.

A synthesis of the three research projects that are part of the dissertation
provides the material for explanation and discussion of different renovation
actions that can increase the sustainability of an area. Actions are defined as
different interventions to the buildings, the technical systems, the open
spaces or initiatives addressed to the inhabitants.

The experiences of the renovation projects, together with the consideration of
the goals of sustainable development, are the basis for pointing out and
analysing the main issues that are faced during renovation projects and that
have a relevant impact on the environment, the architecture or the
inhabitants. The following issues are presented: change of land use, energy
efficiency, water saving, household waste, building materials, bio-diversity,
environmental education, management and social matters, health and
comfort. For each issue, those actions have been identified that have been
used to improve the environmental performances of the buildings or areas
and to contribute to the sustainability of the place.

The final discussion raises the problems of evaluation of sustainability
actions, the effects and consequences of sustainability actions on the natural
environment, on the architecture and open spaces and on the people.
“Towards sustainable renovation” attaches importance to the process of change
going on in the way renovation projects are carried on, and to the intentions,
the attitudes and the assumption of responsibility for taking care of the
existing built environment for present and future inhabitants.

This dissertation concludes with an examination of some positive results
achieved in many of the studied projects. It points also out some conflicting
goals, different interests and different roles and incongruities that may be
found behind the choices of renovation actions.  The hope is also to
encourage research, planning and designing of new sustainability actions,
using new techniques and creativity to yield careful and attractive solutions
able to dialogue with the existing buildings, places and people.

“La cittá ideale” late XV cent. (Palazzo Ducale in Urbino) by unknown author (recently
credited to Luciano Laurana, according to Galleria Nazionale delle Marche, Urbino)
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