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IntroductIon

Is it possible to lower resource use and at the same time increase the quality of the built environment? Is 
there necessarily a conflict between low-energy design and usability? Can architecture and planning
actually contribute to lowering society’s carbon footprint? And can this be achieved while maintaining a 
high quality of life and a stimulating built environment? 

These questions form the background for the design of a sustainable, resilient and green neighbourhood 
in Brøset, Trondheim. The core of the project, generated by Trondheim municipality in co-operation with 
researchers, industry and citizens, is to find out how issues of lifestyle, design and technology can be 
combined in the built environment to facilitate a lower carbon footprint.

In this report, we have gathered a selection of case studies of neighbourhood developments that make 
positive role models for the ongoing development of the Brøset area in Trondheim, Norway. The overall goal 
for this collection of case studies is to raise awareness for the potential to achieve sustainable, resilient and 
green neighbourhoods in Norway, either as new projects or the upgrading of existing ones. It is in no way 
an exhaustive collection, but we do hope it inspires you to find creative approaches of your own!
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The NorwegiaN CiTies of The fuTure 
Programme
Cities of the Future is a collaboration between the 
Government and the 13 largest cities in Norway to 
reduce greenhouse gas emissions and make the 
cities better places to live. The programme runs 
from 2008 to 2014. The 13 cities are: Oslo, Bærum, 
Drammen, Sarpsborg, Fredrikstad, Porsgrunn, Skien, 
Kristiansand, Sandnes, Stavanger, Bergen, Trond-
heim and Tromsø.
The programme aims to improve Norwegian cities in 
four specific areas: (1) Land Use and Transportation; 
(2) Consumption and Waste; (3) Energy and Build-
ings; and (4) Climate Change Adaptation.

sTakeholder iNvolvemeNT
The Norwegian Government co-operates with city 
policy makers, industry and citizens to build the 
cities of the future. It has created this programme 
as a national learning and discussion platform to 
help different stakeholders to share their ideas and 
experiences with each other and increase the devel-
opment of successful projects. Interaction with city 
policy makers ensures that urban planning projects 
for the foreseeable future are holistic, visionary and 
manageable. Interaction with the industry is vital 
to make sustainable products and services com-
monplace. Interaction with citizens aims to create 
high-quality neighbourhoods in which people want 
to live.

cities of the Future 
(Framtidens Byer)_
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Brøset is one of the few remaining undeveloped 
areas in the centre of Trondheim. On this 35 hectare 
site, located at four kilometres from the city centre, 
the municipality is planning the development of a 
carbon-neutral neighbourhood with high-quality 
living standards in which the easiest choice is also 
the most environment-friendly choice. The area is 
to be developed as a compact urban neighbourhood 
with prominent green and blue infrastructure such 
as historical tree-lined alleyways, a small existing 
brook swerving its way through the site, and good 
pedestrian and bicycle connections to nature areas 
outside of the city centre. 
 The development of the area is controversial as it 
currently is used as farmland, and in addition houses 
a psychiatric facility which is to be relocated in a few 
years time. Regarding the municipality’s plans for 
future development, neighbours are worried about 
loss of biodiversity and having local leisure areas and 
green lungs replaced with a dense high-rise housing 
area. On the other hand, the area is one of the few 
central urban spaces left to develop in a city coping 
with a steadily increasing population and demand 
for commercial areas. The municipality has during 
the past years consciously given priority to an urban 
densification policy combined with environment-
friendly public transport and accessibility of local 
services for every-day life by bicycle and foot, rather 
than allowing for urban sprawl. In addition, the 
intensive co-operation between the municipality 
and the site owners (Statsbygg Public Construc-
tion and Property Management, St Olavshospital 
Trondheim University Hospital and South-Trøndelag 
County Authority) provides good opportunities for 
a holistic and high-quality development in which 
environmental issues, social equity and economic 
viability are prominent criteria. 

 The planning programme for the site was 
approved by the City Council in April 2010. In 
August 2010, Trondheim municipality announces 
an international planning competition. On the basis 
of this competition, four interdisciplinary teams will 
be invited to participate in a parallel commission-
ing process during which the participants openly 
develop strategies and approaches for the layout 
of the site. The parallel commissioning process is 
concluded after half a year, in Spring 2011, after 
which a zoning plan is developed by Trondheim 
municipality. The process relies heavily on a con-
tinuous dialogue with the research environment at 
NTNU and SINTEF Building and Infrastructure, local 
residents and industry in order to obtain an envi-
ronmental strategy for the site that stretches much 
further than the current regulations. 
 The Brøset project is part of the national Cities of 
the Future programme, which enables Trondheim 
to co-operate with the other cities, share experi-
ences, improve its own strategies and inspire other 
participants. The lessons learned during the Brøset 
project are also providing valuable information for 
the future urban development of Trondheim city 
and the Trøndelag region as a whole.

the Brøset Planning Project_
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In the beginning of 2008, the Norwegian govern-
ment launched the vision of achieving a carbon 
neutral society by the year 2030, gathering the 
support of a broad coalition of governmental parties 
and opposition. 
 An interdisciplinary group of researchers from 
NTNU (Norwegian University of Science and Tech-
nology) and SINTEF Building and Infrastructure in 
Trondheim answered to this urgent and necessary 
challenge to develop, in co-operation with the 
municipality, a vision for a carbon neutral settlement 
in Trondheim driven by symbiosis between architec-
tural quality, lifestyle and technology issues. 
 The project group includes disciplines such as 
industrial ecology, architecture and planning, engi-
neering and social sciences. From the early stages, 
in addition, contact with governmental institutions 
was actively sought out to ensure the political 
foundation of the project. The group therefore also 
includes representatives from The Norwegian State 
Housing Bank and the Municipality of Trondheim.
 In fact, the basis for this co-operation was laid 
already in 2007 when NTNU and SINTEF invited 
a wide range of stakeholders to a workshop on 
carbon-neutral neighbourhoods, including Trond-
heim municipality, the Norwegian State Housing 
Bank, Enova, the Ministry of Environment and the 
construction industry. With the support of the 
Norwegian State Housing Bank, NTNU and SINTEF 
developed these ideas further in close contact with 
the policy makers and politicians of Trondheim. 
Trondheim municipality embedded the vision in its 
political strategy and suggested Brøset as a poten-
tial site. When the Norwegian government a year 
later launched its vision for a carbon-neutral society 
and correspondingly invited the thirteen largest 
cities in Norway to participate in the Cities of the 
Future programme, the project received an impor-
tant framework and driving force to transform its 

visions into reality.
 The interdisciplinary research project “Towards 
Carbon Neutral Settlements – Processes, Concept 
Development and Implementation” runs from 
2009 to 2012 and is financed by the Norwegian 
Research Council in co-operation with the City of 
Trondheim and the Norwegian State Housing Bank, 
TOBB Trondheim and Vicinity Housing Co-operative, 
and Trondheim Energy. The project involves close 
interaction with Trondheim municipality and a wide 
range of stakeholders, including citizens and indus-
try.
 The main goal of the research project is for 
NTNU and SINTEF to contribute to the realisation 
of carbon-neutral neighbourhoods in Norway, using 
the Brøset area as a case. The red thread through-
out the project is the mutual interaction between 
the physical environment and user behaviour and 
lifestyle in order to reach a truly carbon-neutral 
neighbourhood, leading to the need for intense 
participation of different stakeholders in all aspects 
of the research project. The research is focused on 
four interacting areas:
•	 Models for programming and planning 
carbon-neutral neighbourhoods. Objec-
tive: Develop models for the early phase planning 
process that may contribute to secure the fulfil-
ment of ambitious goals throughout the process;
•	 Physical/Technical concepts for carbon-
neutral neighbourhoods. Objective: Develop 
concepts for buildings, energy supply, infrastructure 
and urban fabric that support a carbon-neutral 
settlement;
•	 Socio-cultural changes towards carbon-
neutral settlements. Objective: Develop knowl-
edge and understanding of the cultural changes 
that are necessary in order to achieve carbon-neu-
tral settlements;
•	 Capacity building and knowledge transfer. 
Objective: Implement concepts, models and knowl-
edge in real-life.

the Brøset research 
Project_
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susTaiNaBle NeighBourhoods
our Common future, a report prepared in 1987 by 
the WCED (World Commission on Environment and 
Development), defines sustainable development as 
“development that meets the needs of the present 
without compromising the ability of future genera-
tions to meet their own needs”. 
 At the local level, these principles can be trans-
lated to providing a healthy, diverse and balanced 
neighbourhood that maximises people’s quality 
of life and industry’s competitiveness in harmony 
with the natural and built environment. In addition 
to providing an appropriate built environment that 
enables efficient and low-carbon resource use, com-
munity involvement is important to make good use 
of the local characteristics and incorporate existing 
knowledge into the planning, operation and mainte-
nance of the neighbourhood.

resilieNT NeighBourhoods
The concept of Resilient Cities and Neighbourhoods 
has been gaining importance during the past years 
in the context of climate change. While originally 
used to express resistance against natural disasters 
such as earthquakes, resiliency has come to be 
linked to the robustness of a neighbourhood, city 
or country to withstand climate and climate change 
and the ability to cope with the consequences of 
their impact, including issues related to local adap-
tation of the built environment, social well-being, 
ecosystem services, accessibility and safety.
 For Trondheim, potential climate change scenar-
ios include amongst others more intensive extreme 
weather conditions, less snow, a higher yearly 
average temperature, sea level rise, more and more 
intensive rain, and increased danger of erosion and 
landslides.  

ComPaCT greeN NeighBourhoods
Compactness has a range of advantages. Amongst 
others, a dense polycentric mixed-use urban 
structure promotes resource and infrastructure 
efficiency and minimises the need for transport and 
development of greenfields. It also increases the 
opportunities for social interactions and pedestri-
an-based mobility patterns. However, for human 
health and quality of life as well as the climate resil-
ience of the built environment, high-quality green 
infrastructure and access to sun, daylight and fresh 
air are equally important. 

The aspects we have chosen to discuss in further 
detail in this report, are related to five main issues: 
•	 The	building	programme	and	planning	process
•	 Buildings	and	their	adaptation	to	the	local	climate	
and site
•	 Infrastructure	networks
•	 Transportation
•	 Lifestyle				

sustainable resilient 
Green neighbourhoods_
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the BuIldInG ProGrAmme & PlAnnInG 

Process

seTTiNg PerformaNCe CriTeria
Development of standardised and clear criteria by 
which project proposals can be judged in a uniform 
manner, have proven to be a very important factor 
in all stages of development, including the design 
and selection of proposals, the construction phase, 
and the long-term management of the area. Such 
criteria are particularly vital as a basis for planning 
competitions and development guidelines that go 
beyond norms required by law, for the construction 
industry as well as the city administration and policy 
makers. It is important, however, that such criteria 
are robust and limited in number, and that they are 
specified from the early project stages onwards. The 
latter may prove to be a problem as the entire scope 
of the project is not known at the start; it may be 
developed and adjusted to accommodate the contri-
butions of a wide range of stakeholders.

researCh, iNdusTry aNd CommuNiTy 
iNvolvemeNT
The diverse interests of a wide range of stakehold-
ers need to be balanced during the project, includ-
ing politicians, policy makers and administration, 
industry, researchers and citizens. Co-operation 
across from traditional departmental and institu-
tional barriers also needs to be ensured to obtain a 
holistic perspective.
 The municipality can involve industry actors such 
as building owners, developers and energy compa-
nies throughout the project’s planning and man-
agement stages and create prolific public-private 
partnerships. Industry involvement is particularly 
important to ensure economic viability of the 
project and to prevent that various environmen-
tal issues slowly disappear from the programme 
during the different planning and construction 
phases due to factors such as budget shortage and 
the relocation of key stakeholders. 
 Involving the local community, neighbours and 
future residents has proven to be an important 
factor for success, with regard to local adaptation, 
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acceptance, and long-term management of the 
project. It also increases the potential for obtaining 
locally attractive solutions that merge well with 
existing everyday practices, and enables the promo-
tion of local skills and creativity.

soCial iNClusioN
In order to promote a socially inclusive neighbour-
hood, providing affordable housing units of different 
sizes and different levels of ownership and tenancy, 
for example, will help create a balanced distribu-
tion among various age, ethnic and income groups. 
In addition, neighbourhood identity, participation 
and local involvement need to be promoted for all 
citizens.

BuIldInGs And theIr AdAPtAtIon to

locAl clImAte And sIte

deNsiTy
Densification of existing and new developments 
needs to balance ecological, cultural, social and eco-
nomical interests. It is not just the density level that 
is important, but much rather the quality of the built 
environment structure. These structures include 
amongst others roofscapes and building mass, the 
interrelationships and boundaries between build-
ings, the provision of a human scale, the form and 
materials of building envelopes, balconies, vegeta-
tion and sensitivity to local landscape. Affinity with 
local tradition and heritage also need to be main-
tained and, if possible, further developed. 
 When densifying a neighbourhood, it is impor-
tant to preserve existing high-quality green 
structures and biodiversity to the largest extent 
possible, or to make sure those are created in areas 
where there previously were none left. In addition, 
to balance densification of neighbourhoods, green 
areas for leisure and sports activities and potential-
ly even urban agriculture should be created within 
walking distance to avoid that citizens take their car 
to drive to a leisure area.

eNergy CoNservaTioN
Good indoor comfort can be combined with resource 
conservation through a thorough understanding 
of the nature of the site and its connection to the 
surrounding environment, including microclimatic 
conditions such as wind, sun and humidity. The 
design should embody space efficient development, 
related to the flexible use and occupancy of differ-
ent types of rooms and to season, with the corre-
sponding need for heating, shading, ventilation and 
lighting. In addition, good thermal insulation, low-
energy windows, air-tight construction and effi-
cient system performance with heat recovery and 
temperature control will help to preserve energy. 
 Additional measures in the built environment 
may include energy efficient road lighting with vari-
able control according to time of day and intensity 
of use.

Passive solar
A high ratio of solar-oriented buildings will provide 
good access to daylight and sun for human well-
being as well as for energy production; this requires 
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InFrAstructure networks

Local infrastructure and services should be installed 
and functioning before the neighbourhood can be 
inhabited or densified.

eNergy suPPly
With increased focus on demand reduction and 
energy conservation, it becomes ever more pos-
sible to cover all of a neighbourhood’s net energy 
needs with renewable sources, though always 
with back-up access to electricity from the national 
grid. In addition, electricity consumption should be 
attempted reduced by offering low-value energy 
alternatives for space and hot water heating. 
 In order to include local energy production and 
ensure a supple distribution of energy throughout 
the entire year, a specialised contract with a local 

energy company may be recommended. These dis-
cussions can include solutions such as small-scale 
co-production systems (CHP – combined heat and 
power stations), district heating, ground-source 
heating systems, biomass, wind energy and active 
solar systems. 

waTer
A wide range of measures and technologies are 
available to reduce tap water consumption. In 
addition, provisions can be made to collect, purify 
and reuse rainwater and wastewater. Rainwater 
filters for example can enable the use of collected 
rainwater when a function does not require drink-
able water, while reed bed filtration systems can be 
used to treat grey water run-off.
 Local storm water management can be made 
into a positive spatial planning measure by means 
of appropriate green infrastructure providing 
drainage surfaces. Green roofs and facades can for 
example retain rainwater from reaching the sewer 
until peaks have passed. Likewise, the soil in plant-
ing areas can absorb water to support its greenery 
rather than having it overload the sewage system.

wasTe
In order to reduce the amount of waste, reuse can 
be promoted by means of accessible repair-services 
for household appliances, furniture and materials 
along with second-hand shops, garage sale and 
trading facilities. Supermarkets and other shops 
can be encouraged to reduce packaging waste and 
to review their routines regarding ordering and 
storing perishables. 
 Sorting of recyclable waste at a household level 
can be combined with provision of ample collection 
points for different kinds of waste. Non-recyclable 
waste can be burnt as an energy source, while 
organic waste can be stored to produce biogas to 
further increase its eco-efficiency. 
 It is always a challenge to find an appropriate 
location for the gathering of household waste for 
weekly pick-up. Automated and subterranean solu-
tions to a lesser extent require land area that could 
otherwise be used for housing and public spaces, 
and avoid the need of having waste-collecting 
trucks driving through housing areas. In addition, 
this type of solution reduces risk of fire, provides 
better hygiene and less disturbing odour to its 
environment and is easier to design with universal 
accessibility. However, this system also has a high 
investment cost.

careful planning of neighbourhood densities, build-
ing heights and depths, and roofscapes. Due to its 
high latitude, Trondheim poses a particular challenge 
related to solar access that needs to be solved differ-
ently from other, more southern European locations.

maTerials
Buildings and infrastructure have a long life-cycle, 
a slow rate of change and high investment costs. 
Investing in local materials with low embodied 
energy, low emissivity and high durability is there-
fore highly recommended to make the best pos-
sible use of the carbon-reduction potential of new 
developments as well as the renovation of existing 
ones. Low embodied energy of materials is amongst 
others related to the transportation of materials, 
along with their embodied energy; the durability of 
the component design; the flexibility of the connec-
tions; and the generality of the floor plan and build-
ing geometry to facilitate a second service life. New 
developments as well renovation projects should 
include a plan for deconstruction, reuse and recy-
cling of components and materials, also referred to 
as the “cradle to cradle” (C2C) concept as introduced 
by William McDonough and Michael Braungart in 
2002.
 In addition, limited soil excavation during con-
struction should be specified to reduce material 
flows, for example by reducing the amount of base-
ment areas and driving surfaces. Excavated soil can 
be reused for different kinds of purposes, such as 
playgrounds, landscaping and noise barriers.
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ouTdoor areas
Outdoor areas invite for public interaction, leisure 
activities and other pass-times that increase citi-
zens’ well-being and health and promote active 
lifestyles; they may also contribute to community 
identity and create a space for social and cultural 
arrangements. In addition, vegetation in public 
spaces may contribute to reduce air pollution and 
traffic noise and mitigate heat-island effects, as 
well as increase urban comfort; deciduous trees, for 
example, can provide shade in summer but still allow 
for solar access during winter. 
 In urban areas with dense development patterns, 
outdoor spaces can be scarce, which is likely to 
create conflicting demands as to their use: leisure, 
parking, pathways, vegetation etc. While suburban 
housing tends to have ample space for private 
gardens, urban environments mainly provide their 
residents with private balconies and common – if 
any – gardens. Hence, public spaces of appropriate 
geometry and size, along with local parks and other 
green infrastructure, become important locations 

for playgrounds and other leisure activities and 
should thus have a good local climate, be free of 
pollution and excessive noise, and be maintained 
and upgraded on a regular basis. The combination 
of all of these factors in the development of new 
neighbourhoods and the transformation of existing 
ones makes it clear that a predictable tool is needed 
for developers and policy makers to evaluate the 
quantity, quality, accessibility and variety of the 
outdoor areas in different contexts.
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trAnsPortAtIon

shorT disTaNCes aNd aCCessiBiliTy 
In order to encourage pedestrians and cyclists and 
provide an environment that actively promotes car-
free or car-reduced lifestyles, facilities that supply 
daily needs such as shops, kindergartens and 
leisure areas should be located at a short distance 
from people’s homes. The routes leading to these 
facilities should also be safe, universally designed 
and visually attractive, preferably with reduced car 
speeds to reduce traffic noise and harmful emis-
sions. Bicycle parking and shower facilities at work-
places further support the use of bicycles instead 
of cars in every-day routines.

PuBliC TraNsPorT
It is vital that the neighbourhood is incorporated 
in the city’s public transportation structure with 
accessible connections, reduced commuting time 
and lower chance of congestion in order to convince 
residents and other users of the area to reduce their 
private car use.
 Reduced price on season tickets, tax reductions, 
good availability of information and easily accessible 
bus stops further contribute to increased attractive-
ness of public transport. 

Cars
Car-sharing clubs and rental agreements can be 
established to reduce the need for each household 
to own their own car(s), reducing the corresponding 
demand for parking and access roads. In addition, 
demands can be made regarding the cars’ eco-
efficiency. 
 A restrictive parking policy with flexible common 
parking spaces may be a prolific measure in neigh-
bourhood development to reduce private car use 
and create a good capacity for public transport. 
It also promotes increased availability and acces-
sibility of leisure areas, dwellings and services in 
a dense urban neighbourhood on land that would 
otherwise have been used for parking spaces. Of 
course, the necessary measures need to be taken 
to avoid that cars are parked in the vicinity of the 
neighbourhood or that public spaces are being used 
for private car parking in housing and work areas. In 
order to prevent this practice, a neighbourhood may 
be assigned a centralized car park at the outskirts 
of its site; given an appropriate location, these can 
even be help to reduce noise pollution from traffic-
intensive access roads.
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lIFestyle

learNiNg  eNviroNmeNT
An eco-efficient built environment needs to be com-
plemented by behaviour change in order to reduce 
resource use in a long-term perspective. Community 
involvement and a socially diverse mix of residents 
have generally proven to make it easier to obtain 
sustainability goals in a long-term perspective, as 
residents are able to learn everyday practices from 
each other and experience the feasibility of sus-
tainable living in practice. A small share of engaged 
people can be able to spread eco-efficient routines 
to others, if it is visible that the eco-friendly alterna-
tive requires no considerably larger effort. 
 Demonstration projects often receive a large 
amount of visitors, both from the general public, 
practitioners and researchers. A visitor’s centre 
is often established in these areas to service the 
stream of interest, which may be combined with 
a day-to-day management service for local resi-
dents, including measurements, user feedback and 
caretaker assistance. These types of services have 
proven to help gain acceptance among locals for the 
potential discomfort that continuous attention from 
external visitors may create.

CoNsumPTioN
Residents should be made aware of their resource 
use and viable alternatives to reduce their con-
sumption. Energy consumption can for example be 
optimised by visible metering and variable pricing 
according to demand and time of day and season. 
Information regarding repair-services for household 
appliances, furniture and other items can be pro-
vided to residents or even located on-site; second-
hand stores and garage sale facilities can further 
promote low consumption. Neighbourhood stores 
can also be encouraged to review their packag-
ing and storage routines to reduce the amount of 
waste.

food
Local and/or organic food and other products can be 
made available through e-trading, delivery services 
and pick-up points such as neighbourhood kiosks 
or markets. In addition, the possibility for urban 
agriculture on a private or community level can be 
evaluated. 
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•	 Climate predictions for Trondheim can be found at the website of the Bjerknessenter 
http://www.bjerknes.uib.no; Meteorological Institute http://www.met.no and http://www.senorge.no 
(accessed 07.08.2010) 

•	 The Dott 07(Design of the time 2007) website offers experiences from a UK-based communities project 
exploring what life in a sustainable region could be like, including movement, health, food, school and 
energy. It includes the results of experiments, events and exhibitions 
http://www.dott07.com (accessed 08.08.2010)  

•	 The Smart Cities website by MIT (Massachusetts Institute of Technology) provides examples of product 
development enabling buildings and cities to become more intelligently responsive to the needs and desires 
of their inhabitants (accessed 08.08.2010) http://www.media.mit.edu/research/groups/smart-cities 

•	 The Sustainable Everyday website contains a database of examples for sustainable everyday practices 
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BedZed_
  london

ProjeCT daTa
The project’s name: Beddington Zero Energy 
Development (BedZED)
Address: Hackbridge, Sutton, UK
Latitude: 51º36’ N
Completed: March 2002
Building owner: The Peabody Trust
Architect: Bill Dunster Architects
Environmental consultants: BioRegional Develop-
ment Group; Ove Arup and Partners (building physics 
and building services); Ellis and Moore (structural 
and civil engineering); Gardner and Theobald (quan-
tity surveyors)
Size: 82 dwellings and 2 500 m2 of commercial or 
live/work space and a range of common facilities.
Costs: £ 15,7 millions

eNviroNmeNTal daTa
Land use: 1600 m2
Construction costs: £ 1450/m2
Average U-value: 0,1 for walls, roof and exposed 
floor; 1,2 for windows, outer doors and roof 
windows
Energy sources: CHP plant powered by biofuel, PV 
panels, thermal collectors
Ventilation: natural
Material use: all materials are local (within a radius 
of 56 km). Mainly recycled, natural materials are 
used, in addition to new wood components certified 
by the Forest Stewardship Council.

The BuildiNg Programme & PlaNNiNg 
ProCess
Built on an abandoned industrial site, BedZED is the 
UK’s largest and best known sustainable mixed-
use community. It includes 82 dwellings and 2 500 
m2 of commercial or live/work space and a range 
of common facilities, all built with high density. 
The community comprises 50% housing for sale, 
25% key worker shared ownership and 25% social 
housing for rent. Nearly all of the dwellings were sold 
within 6 months, at prices starting from £102 000.
 BedZED is a project with a holistic approach to 
sustainability, aiming to transform environmental 
and social challenges into sustainable urban planning 
solutions. The project’s goal has been to lower GHG 
emissions as much as possible, with net zero energy 
use during operation. The design meets very high 
environmental standards, with a strong emphasis 
on roof gardens, sunlight, solar energy, reduction of 
energy consumption, and waste water recycling.
 BioRegional is working to show that eco-con-
struction and developing green lifestyles can be 
easy, accessible and affordable, and provide a good 
quality of life without sacrificing a modern, urban 
and mobile lifestyle. A mixture of houses, offices 
and commercial activities creates life in the settle-
ment throughout the entire day and reduces the risk 
of crime and social exclusion. Shared facilities in a 
central location reinforce the sense of community.
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deNsiTy
The project comprises a mixture of 3-storey 
domestic and commercial spaces, including 82 
dwellings and 2 500 m2 of commercial or live/work 
space at a density of 130 housing units per hectare 
(10 000 m2). In addition, BedZED features 14000 
m2 of outdoor area and a range of other facilities 
such as a sports club, a soccer field, a kindergarten, 
an organic grocer, and a health centre. 

The BuildiNg eNveloPe
300 mm of insulation is used in all wall cavities 
to reduce heat loss to the outdoor environment. 
The windows are generally wood-framed, with 
low-E gas-filled triple glazing. The rooflights have 
aluminium frames with thermal frames to prevent 
cold bridges, as no off-the-shelf timber-framed 
triple-glazed rooflights were available at the time 
of construction. 

Cold bridges and air infiltration are reduced to a 
minimum, with air permeability results down to 
2-3 m2/hr/m2 of external surface at a differential 
pressure of 50 Pa (numbers which are common 
practice in Scandinavia but rather demanding 
in the UK at that time). Experience shows that 
this type of result is difficult to achieve with a 
large number of sub-contractors and suppliers, 
so special care and supervision are needed in 
the transfer of requirements to the expanded 
construction team. Therefore, the first home at 
BedZED was tested as a prototype, the leaks were 
identified and sealed and then re-tested. This 
test is best performed when the building shell is 
airtight but before fitting out and surface fixing 
of finished commences, as these activities will 
lead to the covering of potential air leakage paths. 
Afterwards, a workshop with the expanded con-
struction team identified which trade was respon-
sible for which types of leaks in which parts of the 
construction, and how they could be avoided. 
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Passive solar
The buildings are all highly insulated, and are 
oriented to provide the most appropriate daylight 
and solar access for each building type. 
All housing units include a winter garden facing 
south. The winter gardens, featuring a double 
glass façade, capture solar radiation and reduce 
the heat load. Thermal mass in the form of brick 
and concrete is exposed in the floor and walls. 
These heavy materials store the solar heat and 
release it back into the indoor environment at 
a slow pace, making the temperature indoors 
more stable and reducing the need for heating or 
cooling.
 The office spaces, generating excess heat due 
to technical equipment, are facing north and 
backing the housing areas. North-facing windows 
and rooflights ensure a soft and appropriately lit 
environment without direct sun. As the orienta-
tion of the workspaces avoids direct solar irradia-
tion and energy efficient lighting and equipment is 
used, a cooling load is avoided without mechanical 
equipment or solar shading devices.

veNTilaTioN
Natural ventilation is a prominent feature of 
BedZED, with its characteristic colourful air inlets 
situated on the rooftops, driven by wind. The air 
inlets rotate according to the wind direction in 
order to have fresh air blown in via the front and 
used air sucked out at the back. Warm, humid 
air extracted from the kitchen, bathroom and 
toilet is used to preheat supply air that is distrib-
uted to all habitable rooms. The heat recovery 
is achieved by the use of very low pressure drop 
plate heat exchangers mounted on the roof below 
a combined supply and extract terminal. The roof 
terminal is designed to obtain maximum use of 
wind pressure to drive air through the supply and 
extract duct system, with the buoyancy effect of 
warm and cool air providing additional assistance. 
This innovative system was possible due to the 
project’s performance standards being speci-
fied without stipulating how they were to be 
achieved. However, the project has clearly shown 
that residents need to be taught how to use the 
ventilation in combination with the passive solar 
measures in order to prevent overheating. In 
addition, provisions need to be made for running 
the system appropriately in the absence of the 
residents. 
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loCal & reNewaBle maTerials
BedZED consists mainly of natural, recycled, or 
reclaimed materials. 50% of the concrete and 
80% of the timber is locally sourced. All the wood 
used is approved by the Forest Stewardship 
Council or comparable internationally recognized 
environmental organizations. 
 Additionally, designers took great consideration 
of the development’s embodied energy, a measure 
of the energy required to manufacture a product. 
The careful selection of construction materials 
and their sourcing within a 56 km radius of the site 
when possible, manages to reduce the embodied 
energy of BedZED by 20-30%. Pre-stressed 
concrete floor slabs save about 7% of BedZED’s 
environmental impact compared with concrete 
cast in situ, due to the reduced time and costs 
on-site and the use of less material. Reclaimed 
structural steel, timber and sand are cheaper than 
new materials and save about 96%, 83% and 97% 
in environmental impact compared to the conven-
tional alternative. However, sourcing this type 
of material requires additional time, effort and 
storage space, as high-grade reclaimed materials 
are not off-the-shelf products.
 As an exception to the rule, the windows were 
sourced from Denmark to ensure the lowest 
U-value. However, the highly durable timber 
window frames save about 12,5% of the total 
embodied CO2 emissions of BedZED compared to 
uPVC frames.
 Despite the extensive use of local materials, the 
design of BedZED has been criticised for not taking 
more consideration for local heritage and building 
style.

InFrAstructure

eNergy suPPly
BedZED aims to generate enough renewable 
energy to meet the annual heat and power 
demand of its residents. In order to achieve this, a 
range of measures was taken to increase energy 
efficiency, such as a well-insulated building 
envelope, triple-glazed windows, efficient light-
ing fixtures and equipment, and water efficient 
toilets, taps and showers. Compared to the UK 
average, BedZED has reduced its water heating 
by 57% (to 3 900 kWh/household/year), space 
heating by 88% (to 59 kWh/m2), and electricity 
use by 25%. 
A centralized heat and power plant (CHP) pro-
vides hot water, which is distributed around the 
site via a district heating system. The dwellings 
are equipped with large hot-water cylinders that 
incorporate a finned type heating element. This 
element provides a small amount of background 
heating for use primarily when the residents are 
not present and hence do not produce internal 
heat gains. 
The CHP plant at BedZED is powered by off-cuts 
from the wood industry, avoiding landfill and the 
additional production of methane. Experience has 
shown that sufficient acoustic measures need 
to be taken to reduce the noise impact of such a 
plant on its immediate environment. 
A 109 kWe peak array of 1138 PV panels (777 m2) 
of PV panels, produced by BP Solar, are integrated 
in the glass facades and south-facing roof terrac-
es of the upper housing units, providing electricity 
while also functioning as solar shading devices 
for the winter gardens. These PV panels produce 
108 000 kWh of electricity, which covers 20% 
of BedZED’s electricity use and the possibility to 
recharge the electric cars. 
ICT cable routes are fully rewireable so they can 
respond to rapidly-changing future requirements 
without disrupting the building layers that are 
intended to function with minimum maintenance 
and renewal for many decades.
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waTer
The Green Water Treatment plant treats all of 
BedZED’s waste water and sewage. Plant roots 
and microbes remove all nutrients from the waste 
water and sewage and recycle it back as clean 
water to be used for flushing toilets and irrigating 
the gardens. A next step is having the recycled 
water meet the standards for use in washing 
machines. In addition, all toilets, taps and showers 
are water-saving. These measures result in a 58% 
reduction of water use compared to the local 
average, i.e., 72 litres per person per day.
Experience has shown that the rainwater recycling 
scheme is undermined by the composting of roof 
gardens, which makes the captured rainwater unfit 
for reuse in toilets.

wasTe
BedZED has been designed to reduce household 
waste output. All housing units have their own 
compost facilities for garden and kitchen waste. 
The BedZED Community Composting scheme turns 
this waste into a resource for growing food, which 
results in 60% of all of the waste being recycled. 

greeN areas
All of the houses have access to their own garden on 
the roof of the workspaces – at a density similar to 
central London. Some of the apartments have their 
garden on the roof of the neighbouring building, and 
gain access to the garden by means of a bridge.   
The residents have received tools and training that 
enable them to grow their own fruit and vegetables 
in these gardens. In addition, they have access to 
soccer fields and playgrounds. With the residents 
having a high sense of ownership to the outdoor 
areas, the gardens are always well kept.

Cars
BedZED’s Green Transport Plan, aiming to reduce 
car ownership and use, is written into the land 
purchase contract. BedZED offers carpool 
facilities and the possibility for residents to 
lease a car when needed, for which residents 
pay according to time and distance to encourage 
conscious and restricted use. Each shared car 
displaces 4 to 5 privately owned vehicles.
Experience has shown that the project has not 
provided enough visitor parking facilities, causing 
car parking to spread to the local neighbourhood.
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PuBliC TraNsPorTaTioN
BedZED is only a few minutes away from two bus 
routes, a tram line and two railway stations with 
direct connections to London and Sutton. Infor-
mation about the routes is available online at the 
community internet facility in the BedZED centre.

shorT disTaNCes
The largest pollution factor that influences house-
hold emissions is the transportation to and from 
work, activities and purchases. Proximity to 200 
workplaces, a kindergarten, a dancing studio, 
a club house and an organic grocery store have 
reduced this influence by 50% during the past 10 
years, in combination with vicinity to public trans-
portation.
 Cycling is encouraged through a number of 
packages, amongst others ample storage facilities 
close to the entrances in the ground floor hallways 
(up to three bike spaces for each dwelling, depend-
ing on size), cycling events and maintenance,and 
lockable bike parking frames for visitors and 
employees.

a learNiNg eNviroNmeNT
BedZED comprises an educational centre that 
provides an inspirational learning environment in 
which people can experience sustainable devel-
opment in action. For the first year of residency, 
BioRegional employed a Green Lifestyles Officer to 
help residents maximise the green living potential 
of the development; a manual advises the resi-
dents on how to save resources at all times. The 
shared facilities on site provide a sense of commu-
nity where people can meet and discuss lifestyle 
issues and the reduction of GHG emissions.

CoNsumPTioN
The users can keep an eye on their own consump-
tion of water, hot water and electricity by means 
of a meter located at eye height in the kitchen. 
Experience has shown that several of these 
meters were covered by the residents are they are 
considered ‘ugly’, showing a clear need for attrac-
tive and integrated design of this type of devices.
When residents first moved to BedZED a swap 
shop was set up for furniture and other types of 
domestic objects. Residents took items that they 
no longer wanted and swapped them with other 
residents for items that they did want.

food
To reduce environmental impacts related to 
food, a number of initiatives were introduced at 
BedZED. Local organic box schemes provide local, 
seasonal, organic produce that supports the local 
farming industry. Hankham Nursery in East Sussex 
supplies fruit and vegetable boxes, and a range 
of organic wines and beers to stock ‘ZEDbar’. 
Residents’ welcome packs include details of local 
farmers markets, and residents organise a series 
of on-site local produce markets – 86% of the 
residents are reported to buy organic food. 
Internet shopping with delivery via a Homeport 
system allows for secure delivery to the residents’ 
home even when they are out. Training and equip-
ment is offered to residents to help them grow 
their own fruit and vegetables, in their gardens 
and on-site mini allotments. 
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VAuBAn_
  Freiburg, Germany

ProjeCT daTa
The project’s name: Vauban
Address: Freiburg, Germany 
Latitude: 47° 59’ 43”
Completed: 2006
Building owner: Freiburg City
Architect: various
Environmental consultants: various
Size: 38 hectares, 5000 inhabitants and 600 jobs
Costs: approximately 500 000 000 euro, representing 
3-5% more than a traditional construction site of 
this size; including site costs for 20 000 000 euro 
(54 euro/m2)

The BuildiNg Programme & PlaNNiNg 
ProCess
Built around the renovation of French army barracks, 
Vauban is a sustainable district of 5000 inhabitants 
and 600 jobs a few kilometers to the south of the 
town center in Freiburg, Germany. The programme 
includes extensive user participation, transport 
and short distances, renewable energy sources, 
priority to small-scale development, and a careful 
mixture of social classes. Construction was begun in 
the mid-1990s, and finished in 2006. The life cycle 
and regional material flow of Vauban is analysed 
with respect to buildings, infrastructure, electric-
ity supply, heat supply, water and waste, traffic and 
private consumption using the GEMIS software.
The district was constructed in different stages:
Students organization (SUSI): 596 dormitory rooms 
and 45 housing units
Stage 1: 422 housing units of which 233 private 
build (185 of the 233 in co-housing groups), 36 by 
Genova Housing Association, and 153 by develop-
ment companies
Stage 2: approximately 645 housing units
Stage 3: approximately 85 housing units
The bottom-up process with dialogue between 
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municipality, local experts and population has 
managed to engage all parties and result in a project 
with an extensive environmental focus. Experience 
has shown that a real participatory process requires 
extra resources and a long-term perspective including 
both planning and implementation. A good platform is 
necessary to exchange information and to negotiate 
different concepts and viewpoints in order to find the 
best common solution – in addition to a healthy dose of 
lobbying and publicity work towards politicians, admin-
istration, experts, special interest groups and citizens. 
The Forum Vauban is the organisation that represents 
the inhabitants in the planning of the Vauban area. 
The City Council Vauban Committee consists of the 
political representatives that discuss the main aspects 
of Vauban with representatives of the local planning 
administration and the Forum Vauban.
The Project Group Vauban consists of the administra-
tive local planning authorities.
 Baugruppen are building co-operatives in which 
several households get together and decide on a piece 
of land, plan a building and hire an architect and building 
team, which saves them money and time and encour-

ages social interaction. The Bürgerbau (Citizens’ 
Building Stock Corporation) co-ordinates the 
building co-operatives, answering any questions 
during the planning and building process, control-
ling costs, schedules and quality and overseeing 
the implementation of the community building 
project.
 The Geneva Housing Association ensures 
that people with low incomes can be part of the 
Vauban project, creating affordable and shape-
able living space for different people through joint 
ownership with self-management. Residents 
participate in the building process in the form of 
workshops, a co-operative council and represen-
tatives on the management team.
The Student Union (SUSI – Self-organised Inde-
pendent Settlement Initiative) has transformed 
existing barrack buildings in dormitories with 
rooms for 600 students. SUSI is a grassroots 
initiative and self-help project creating low-cost 
and ecologically sustainable living space.
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BuIldInGs

deNsiTy
The development plan for Vauban contains regu-
lations for the design and layout of the dwellings, 
with an overall master plan combining dense 
housing areas with a distinct market place and 
neighbourhood centre. In order to encourage a 
compact building structure, detached housing is 
not allowed. Buildings are not allowed to exceed 
four storeys to provide sufficient access to day-
light and view for everyone. Allocation of land to 
private buildings and co-operative building 
projects has resulted in a high degree of variety 
and distinctiveness among the dwellings. 

BuildiNg eNveloPe
All houses are built at least with improved low 
energy standard (65 kWh/m2a), which became 
standard in Germany 6 years later in 2002. In 
specially designed areas, at least 100 units have 
«passive house» (15 kWh/m2a) or «plus energy» 
standard (houses which produce more energy 
than they need). The co-housing initiative «Living 
and working» produced the first multi-family 
passive house in Germany.

loCal & reNewaBle maTerials
Vauban has extensive use of ecological building 
materials. The SUSI buildings have preserved the 
barrack buildings as much as possible, with reuse 
of old building materials, cork and cellulose outer 
insulation of walls, roof and loft, and domestic 
wood and clay.

InFrAstructure

eNergy suPPly
Vauban features an ecologically-friendly district 
heating system with renewable energy sources. A 
highly efficient co-generation plant (CHP) operat-
ing on wood-chips (80%) and natural gas (20%) 
is operating since 2002 and connected to the 
district’s heating grid. Solar collectors (about 450m2 
until 2000) and photovoltaics (120 kWp, about 
1200m2 until 2000) are common on the district’s 
roofs, making Vauban one of the biggest Europe-
an solar districts at that time. This development 
is helped considerably by the federal and regional 
subsidies available for PV systems.
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waTer
Rainwater is collected for use in the dwellings 
or for infiltration into the ground; 80% of the 
outdoor housing area is covered by materials that 
allow for rainwater infiltration. Vauban also fea-
tures a pilot project on a new ecological sewage 
system: through vacuum pipes, faeces are trans-
ported into a biogas plant. There they ferment 
anaerobically together with organic household 
waste, thus generating biogas, which is used for 
cooking. The remaining waste water (grey-water) 
is cleaned in biofilm plants and returned to the 
water cycle. 

trAnsPortAtIon

Cars
The combined effort of the municipality and the 
inhabitants has resulted in a strong reduction 
of car use in the area, combining measures to 
encourage parking-free as well as car-free living. A 
convenient car sharing system encourages about 
40% of the households to live without owning 
a car. The main street at Quartier Vauban has a 
speed limit of 30 km/h, as does every residen-
tial street in Freiburg. The residential streets in 
Vauban have a speed limit of 5 km/h. Pavement 
widths are 3 to 5 meters with 1 meter wide pervi-
ous and drivable curbs to allow for the occasional 
large vehicle to access the neighbourhood. The 
curbs also allow for stormwater infiltration. 
 The neighbourhood parking garage is located 
at the periphery of Quartier Vauban, car parking 
is not allowed on private property. The garage 
features a PV array on the roof and the neighbour-
hood grocery store on the ground level.
Experience shows that when aiming for a reduc-
tion of parking spaces in a housing area, detailed 
demands should be made regarding the design of 
such spaces. Otherwise, the restrictions will only 
lead to increased pressure on neighbouring areas. 

PuBliC TraNsPorTaTioN
A good public transportation system is a key issue 
to reducing car traffic. Vauban is connected to the 
town center by a tramway, bus lines and a sub-
urban train line. A light rail connection runs down 
the main street of the Quartier Vauban with three 
stations, and passes 8-10 times per hour during 
peak times. 
 In order to encourage car-free living, residents 
in the first development section were offered 
a special mobility package upon joining the car-
sharing organisation: a one-year free pass for all 
public transportation within Freiburg as well as a 
one-year 50% reduction on every train ticket in 
form of the Bahncard.

shorT disTaNCes
Vauban is designed as a neighbourhood of short 
distances and high density. With a long and rela-
tively narrow town plan, the tram line is nearby 
for all residents. In addition, facilities such as a 
co-operative food store, a farmer’s market initia-
tive, a mother’s center, shared gardens and green 

ouTdoor areas
There are various green spaces in the new district: 
the creek and its banks, the tree and shrub popula-
tion along the central spine, and a series of green 
corridors which provide space for social activities: 
playgrounds, sunbathing areas, barbeque areas, 
water basins and pumps, and seating areas. The 
60-year-old trees and the biotopes of the border-
ing creek were conserved during the construction 
of the Vauban housing area.
 Every street in the Quartier Vauban except 
for the main street is a Spielstrasse. The German 
Spielstrasse is derived from the Dutch Woonerf 
concept where streets are designed as a shared 
space for all users. Most streets are pedestrian 
friendly and suitable for kids to play, and have a 
5km/hour speed limit.
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spaces, schools and kindergartens are interwoven 
with residential areas to a much larger degree 
than in the usual suburbs, reducing the distances 
required for every-day activities. 
 The bicycle plays a part in the everyday life of 
most residents, with dedicated bicycle streets. 
In addition, the Quartier Vauban contains many 
pedestrian-only paths linking residents to nature, 
retail districts and public transportation. 

a learNiNg eNviroNmeNT
Even though design and technical solutions have a large 
impact on the GHG emissions of housing, it is often the 
residents’ behaviour that makes all the difference. A lot 
of examples show that active involvement by the 
residents in the development of a housing project leads 
to an increased awareness regarding the environmental 
issues involved. 
 Between 1996 and 2000, Forum Vauban organised 
about 40 workshops and excursions, several district 
festivals and an international conference, some of 
these events in co-operation with the City of Freiburg. 

The target audience for these activities were mainly 
future housing owners, building professionals and 
financial institutes. Through information ses-
sions and excursions, the inhabitants were able 
to gain sufficient knowledge to be a constructive 
part of discussions and decisions, amongst others 
on the topics of traffic, construction, energy, 
urban nature and public areas. Some inhabitants 
even chose to implement extra measures in their 
project. Experiences were shared in order for 
everyone to learn as much as possible in a short 
amount of time.
 In order to improve the every-day environmen-
tal operation of Vauban, the Forum organises a 
participation structure that includes meetings, 
workshops, a three-monthly district news maga-
zine, publications on special issues and internet 
presentations. 

food
The district features a farmers market and several 
cooperative food stores initiatives.
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reFerences & AddItIonAl InFormAtIon

oNliNe
http:// www.vauban.de/info/abstract.html 
http://www.passivhaus-vauban.de 
http://www.forum-vauban.de 
http://www.cabe.org.uk/case-studies/vauban
http://dic.academic.ru/dic.nsf/enwiki/1034978
http:// www.livablestreets.com/streetswiki/vauban-freiburg-germany
http:// www.kleehaeuser.de
http://www.solarsiedlung.de/
http://www.susi-projekt.de/
http://www.energie-cites.eu/IMG/pdf/Sustainable_Districts_ADEME1_Vauban.pdf.
http://www.naturconcept-eco.de/services/vauban/q-plan/q-plan.html
http://www.eaue.de/winuwd/178.htm

arChiTeCTural jourNals
Architecture intérieure-Créé, 2002, n.303, p.64-69: photos., drawings, sections. 
Deutsche Bauzeitung, 2000 Feb., v.134, n.2, p.80-87: photos., plans, site plans. 
Baumeister 2005 vol 102, no.10 p. 37-78 
Town & country planning,  vol. 76, no. 1, 2007 Jan., p. 6-7.Includes photos
Town & country planning,  vol. 76, no. 10, 2007 Oct., 336-339 Includes photos
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hammarby
sjöstad_
               stockholm, sweden

ProjeCT daTa
The project’s name: Hammarby Sjöstad
Address:  Stockholm, Sweden
Latitude: 59° 20’ 0” 
Completed: planned to be fully developed in 2015
Architect: various
Size: When fully developed: 11000 dwellings for 
25000 inhabitants. In 2009 there  were 17000 
inhabitants. 1,6 km2 of land, (approximately 2 km2   

including water).  0,9km2  area for buildings, 30% of 
this for commercial buildings.
Costs: At least 30 billion SEK of private investment 
plus around 5 billion SEK public investment.

The BuildiNg Programme & PlaNNiNg 
ProCess
Hammarby Sjöstad is a redevelopment district in 
Stockholm where the City has imposed tough 
environmental requirements on buildings, technical 
installations and the traffic environment from the 
very beginning.
 A project organisation  within Stockholm City 
Development Administration together with the City 
Planning Administration are responsible for design 
and execution of the plans for the district. 
 The overall environmental goal has been that 
the impact placed on the environment by emissions 
from Hammarby Sjöstad should be 50 % lower 
than the corresponding level for newly constructed 
housing areas dating from the early 1990s in Stock-
holm.

Hammarby was originally an industrial area , but 
early in the 90’s thoughts about redevelopment of 
the area started. Reasons for this was heavy car 
traffic, noise and pollution from the area. Also there 
was a rise in the need for residential housing, and 
the location of Hammarby was considered very suit-
able for this purpose.
 The central motto of the Stockholm City Plan 99 
was to “build the city inwards”. This meant that for 
new development the city rather not looked for 
unused land but, on the contrary, (re)developed 
already used land. With this strategy, a “wild” or 
uncontrolled expansion of the city in terms of area 
is prevented.
 The Local Investment Program (1998-2002) 
by the Swedish government provided subsidies to 
projects that were aimed at “energy and resource 
efficient technologies”, and the Hammarby project 
shared the money with two other projects.
 The area was in 1997 part of Stockholms bid for 
the Olympic summer Games of 2004 and proposed 
as the Olympic village, with a goal to build the entire 
area in an environmental friendly way. The motto 
was “dubbelt så bra” ( “double as good”).
 As the Olympic games did not end up in Stock-
holm the programme changed back to residental 
development, keeping the motto and the environ-
mental goals. 
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InFrAstructure

eNergy suPPly
The main source of heating in Hammarby Sjöstad 
is district heating. 34% of this heat comes from 
purified waste water, 47% from combustible 
household waste and 16% from bio fuel. (Numbers 
refer to 2002.)
 Different solutions for supplying energy are 
tried out in Hammarby Sjöstad. For example, two 
buildings with solar cells can be found on Sickla 
Kanalgata. The solar cells contribute by supplying 
electricity for the public areas in the building.
 One large residential building has been fitted 
with solar panels. These help supply the residents 
with 50% of the hot tap water they annually use.
 Another interesting development project is the 
fuel cell which has been placed in GlashusEtt - the 
area’s Environmental Information Centre. The fuel 
cell could be described as a battery which, instead 
of being charged, runs off of fuel (e.g. hydrogen 
gas). The fuel cell generates electricity and heat.
 Approximately 900 flats in Hammarby Sjöstad 
have got biogas cookers. The biogas comes 
from the residents themselves. It is formed 
when sludge from the waste water treatment is 
digested. Amazingly, the biogas “produced” by the 
average family is close to equal to the amount of 
biogas they use for cooking. By replacing the elec-
tricity for the cookers with biogas, the electricity
consumption has been lowered by 20% in the 
buildings in question.

BuIldInGs

deNsiTy
The density is approximately at 115 appartments 
per hectare and 270 personer/ha.
 The environmental goals for 2007 states that:
for every appartement (ekv 100m2 BTA) there 
should be at least 15 m2 of courtyard space and in 
total 25-30 m2 of courtyard space or green area 
within 300 m distance. At least 15 % of courtyard 
space should be hit by sun at least 4-5 hours at 
spring equinox.
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waTer  aNd wasTe
The ”The Hammarby Model”: Stockholm Water 
Company, Fortum and the Stockholm Waste Man-
agement Administration have jointly developed 
a common eco-cycle model designed to ensure 
organic recycling throughout Hammarby Sjöstad.

Environmental goals for water & sewage: 
It should be as clean and efficient as possible - both 
input and output – with the aid of new technology 
for  water saving and sewage treatment.
Water consumption shall be reduced to  100 litres 
per person per day.
95% of the phosphorus in wastewater shall be 
re-usable on agricultural land.
The quantity of environmentally harmful substanc-
es in the  wastewater shall be reduced by 50%.
Surface water shall be handled locally.

 Waste is thoroughly sorted in practical systems, 

Hammarbymodellen. source: www.hammarbysjostad.se/press/

with material and energy recycling maximised 
wherever possible.
 In courtyard chutes, the residents can leave 
combustible household waste and food waste. 
The waste is collected via an automated under-
ground pneumatic system. In parts of Hammarby 
Sjöstad, newspapers are also collected via this 
system.
 Other waste, such as paper, metal, glass and 
plastic packaging material is collected in block-
based recycling rooms. Bulky waste is also 
collected in these rooms.
 Hazardous waste, such as varnish, paint, nail 
polish, solvents, cleaning agents a s o,  is collected 
at an area-based hazardous waste collection 
point.
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ouTdoor areas
The project is a sanitary redevelopment, reuse 
and transformation of an old brownfield site into  
attractive residential areas with parks and green 
public spaces. 
 The outdoor areas in Hammarby are dominated 
by the “green and blue”. The area is closely 
connected to the water emphasized with different 
installations related to water: quays, beach prom-
enades, canals, watersteps and fountains.
 The goal for the area was to have a total of 30 
hectare of green area, which would correspond to 
around 25 m2 per appartment. 28 hectare is already 
developed as green area.
 Sickla Park is the largest park with an area of 
4,5 hectare. It has a large population of around a 
hundred oaktrees between 300 and 400 years old 
as well as several “red listed” insect species. Sickla 
Park is included in the nature reserve Nackareserva-
tet and has both cultural and environmental value.
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lIFestyle

a learNiNg  eNviroNmeNT
GlashusEtt is the centre for environmental infor-
mation and communication in Hammarby Sjöstad. 
The residents’ involvement is an important part of 
the environmental work. GlashusEtt provides the 
residents in Sjöstaden with advice on how to have 
less environmental impact and conserve resourc-
es. Here the residents can also get corn starch 
bags for free for their biodegradable waste. The 
centre presents this in form of information meet-
ings, exhibitions, campaigns and administration of 
their  website  www.hammarbysjostad.se 
 GlashusEtt also arranges presentations of the 
districts environmental friendly  solutions for 
visiting groups.

trAnsPortAtIon

Cars
Prosentage of households owning a car:  62% 
(numbers refer to 2007). The number of public 
and private garagespaces is 0,45 per appartment. 
In total approximately 4000 parking spaces. The 
number of parking places in the street is 0,35 per 
appartment. Totally around 3000 places. The 
parking places in the streets are public.
 The environmental goals for transport was that:
80 % of the travels done by residents or employ-
ees in the area should be done with public trans-
portation, walking or cycling.
 At least 15 % of the households and at least 5 % 
of employments in the area should be  connected 
to the car pool.

PuBliC TraNsPorTaTioN
The strategy to reduce private car usage has been   
to organise fast and attractive public transport 
combined with car pools and beautiful cycle paths.  
 The light rail line Tvärbanan passes through 
and has four stops along Hammarby Sjöstad. It 
connects with branches of the Stockholm Metro 
(Tunnelbanan) and the Stockholm commuter rail 
(Pendeltåg).
 There is a free passenger ferry across Hammar-
bykanalen, M/S Lotten, sponsored by the City of 
Stockholm.

shorT disTaNCes
Within the area itself one can find a diverse range 
of services, from schools and healthcare, to 
shopping and cafés. 
The area has a  central location in  Stockholm. As 
well as being in walking distance to the popular 
and bustling district of Södermalm, walking in the 
opposite direction one is not far from the 
enormous green area Nackareservatet.
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reFerences & AddItIonAl InFormAtIon

oNliNe
http://www.hammarbysjostad.se/
http://www.stockholm.se/hammarbysjostad

arChiTeCTural jourNals
A	+	U:	architecture	and	urbanism,	2005	Mar.,	n.3(414),	p.125:	photos.	
Bauwelt, 2005 Feb.4, v.96, n.6, p.12-14 photos., aerial photos.
Byggekunst: the Norwegian review of architecture, 2003, v.85, n.5, p.12-15: photos, aerial photos., site plans.
Arkitektur: the Swedish review of architecture, 2002 Sept., v.102, n.6, p.34-39:  photos., site plans.
Arkitektur 2001 Nr.6 Page 18-39
Mama 1998 (feb) Nr.22 Page 22-26
Form 2002 Nr.5 Page 62-73

Books & rePorTs
•	 BoStad02	(2002)	BoStad02	(Hammarby	Sjöstad)	Exhibition	booklet.
•	 Poldermans,	C.,	Sustainable	Urban	Development,	the	case	of	Hammarby	Sjöstad		(2006),	Available	online	at	http://www.ham-
merbysjostad.se 
•	 Green,	A.,	Hållbar	energianvändning	i	svensk	stadsplanering.	Från	visioner	till	uppföljning	avHammarby	Sjöstad	och	Västra	
Hamnen, (2006), Available online at http://www.hammerbysjostad.se 
•	 Bylund,	J.R.,	Planning,	Projects,	Practice:	A	Human	Geography	of	the	Stockholm	Local	Investment	Programme	in	Hammarby	
Sjöstad. (2006), Available online at http://www.hammerbysjostad.se
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Pilestredet 
Park_
               oslo, norway

ProjeCT daTa
The project’s name: Pilestredet Park
Address:  Stensberggata, Oslo, Norway
Latitude: 59° 20’ 0” 
Completed:  2006
Building owner: Pilestredet Park Boligutbygging 
ANS
Architect: Lund og Slaatto Arkitekter AS | 
Arkitektkontoret GASA A/S | Bjørbekk og Lindheim 
AS | Asplan Viak AS
Environmental consultants: Arkitektkontoret GASA 
A/S
Size: Area of 70.000 m², 1380 appartments
Costs: 17781,1 NOK/m2 (average of area B and H)

The BuildiNg Programme & PlaNNiNg 
ProCess
Pilestredet Park is the name of the area in Oslo  where 
the Rikshospitalet University Hospital was situated 
from 1883 until it moved to new premises in May 
2000. The area was handed over to Statsbygg (the 
Norwegian Directorate of Public Construction and 
Property) in 2000. 
 The former hospital site was transformed into an 
ecofriendly residential area in the inner city, containing 
mainly residential area, offices, business activity and 
educational institutions. Approximately 1380 apart-
ments are built on the site.
 Pilestredet Park marks a transition from small-scale 
pilot studies to large-scale urban implementation of 
principles of sustainable building in Norway. Statsbygg  
and the City of Oslo collaborated on  developing the 

area according to urban-ecological principles. The
project set out to mix and match from among the best 
environmental solutions to ensure that Pilestredet 
Park would be a leading example of sustainable urban 
development. Statsbygg drew up an environmental 
follow-up programme for Pilestredet Park (MOP) in 
1999. The programme made sure that the planning, 
development and operation of Pilestredet Park were 
all based on longterm ecological goals. 

The environmental follow-up programme contained 
functional and quantified requirements regarding 
planning and development. There were three main 
themes with sub-categories:
•Resource	use	in	general,	including:	
-materials (reuse, environmental declaration of mate-
rials, construction for future reusability)
- water economizing, drinking-water quality
- energy efficiency
- waste reduction (during demolition and during use)
•	Impact	on	surrounding	environment
- reduction of noise, dust spreading and vibrations 
from construction work
- avoidance of harmful substances 
•Health,	well-being	and	safety:
- health  and safety for construction workers
- good indoor air quality
- focus on pedestrian, bicycle and public transport
- improvement of local climate, high quality outdoor 
areas on ground and roofs, reduced run-off water
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BuIldInGs

BuildiNg eNveloPe
In the new constructions steel columns and beams 
carry hollow, prefabricated floor slabs (made from 
25 percent demolition materials). Perimeter walls 
with wooden framework are filled with 20cm of 
mineral wool, and covered with gypsum boards.
To avoid thermal bridges buildings are clad with  
5cm of expanded polystyrene. Plaster is added to 
the EPS. Climbing plants on walls and the green 
rooftops with sedum provide extra insulation.

Passive solar
Bedrooms are placed on northfacing sides and 
sitting rooms are facing south. There is a light-
coloured surface in front of doorways to reflect 
sunlight into the buildings and heat them.

loCal & reNewaBle maTerials
Resources derived from waste during demolition were 
to be exploited in the best possible way.  There were 
done a reusability study for each house that were 
to be demolished.  There were also made a directory 
of possible reusable materials for each house, and a 
direction of what to be saved was given to the demoli-
sion contractor.

 Building materials were sorted and stored for 
reuse. All the materials and products were checked for 
toxicity and their environmental properties. Over 98 
percent of the mass from the old hospital was reused. 
100 %  of toxic and hazardous substances were 
removed and delivered for appropriate disposal.
 Concrete and bricks were crushed on site and 
used as filling under roads and next to buildings as 
Pilestredet Park started to take shape. Some of the 
crushed stone, tiles, bricks and woodwork were added 
to the concrete used in squares and paths. Dust  pol-
lution was reduced by spraying with water. Noise 
was reduced by covering the crushing plant and only 
working at times of day that would not disturb the 
neighbours unnecessarily.
 The environmental properties of construction 
materials in new constructions were documented 
to ensure that the most environmentally 
responsible materials available were selected.
Life cycle assessments were conducted for the 
five most used materials.
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 The waste disposal rooms also have sepa-
rate containers for paper, cardboard and drinks 
cartons, plastic packaging, small batteries, fluo-
rescent tubes and light bulbs, in addition to bins 
for residual waste. Outside there are recycling 
points for glass and metal packaging. There is also 
a mini recycling station where textiles and shoes, 
metal, large batteries, paint and varnish, solvents 
and other environmental toxins can be deposited.
Waste produced during construction was col-
lected and sorted in containers on site that were 
reserved for the different waste fractions. In this 
way, approximately 75 percent of the construc-
tion waste was recycled. 

ouTdoor areas
In connection with the demolition of the former 
hospital, a special vegetation conservation plan 
was drawn up to protect trees and plants where 
detailed assessments of which trees to protect 
were made.
 When you walk through the area, you pass 
through a series of different spaces: narrow paths 
and broader walkways, small gardens and larger 
parks. Materials from the demolished buildings; 
reused granite, crushed concrete, bricks and 
sawdust has been used to create patchworks and 
‘rag-rugs’ on the new ‘floors’ of the city.
 The different parks have different styles. 
Hospitalplassen has a series of “green waves”. 
 In Sentralparken the circular pool from the hospi-
tal era has been recycled and renovated. In Gjen-
bruksparken, old stonework and construction 
elements have been preserved and put to new 
uses. This little park serves to remind everyone 
who walks through it about the near-endless 
possibilities for reuse.

InFrAstructure

eNergy suPPly
The new appartment blocks are connected to district 
heating.
 The underground tunnels that before was used
to move patients and equipment are today used to 
transport electricity and district heating, as well as 
water and cables for telephone, TV and Internet.

waTer
The environmental follow-up programme  required that 
water use should be maximum 150liter per person per 
day. Water use is individually measured. Waterpipes are 
in materials that promotes good water quality.
 A stormwater runoff management system for 
the whole area has been designed to prevent over-
load of the sewage system on days with heavy rain.
The sedum on the rooftops stores the rainwater 
and then releases it in a slow steady trickle to the 
large underground reservoirs. From the reservoirs, 
the water flows through the park in open gutters 
and small channels that lead to the gardens. 
The way storm water is dealt with in the park
extends the amount of time rain water uses to get
to the sewage network:
•	Sedum	roofs:	one	hour’s	delay
•	Reservoirs:	up	to	4–5	hours’	delay
•	Open	water	in	the	park:	half	an	hour’s	delay

wasTe
Sorting at source was to be the standard procedure 
for waste management at Pilestredet Park. All apart-
ments have waste separation facilities and the aim 
is to recycle 70 percent of all domestic waste. 
 Each building is equipped with composting reac-
tors for wet organic waste, which pre-treat waste 
before it is collected in a central facility for decom-
position and used as compost on the site. 
In 2006, 40.000 tonnes of kitchen waste was used 
to produce over 12.000 litres of compost.
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trAnsPortAtIon

PuBliC TraNsPorTaTioN
Pilestredet Park is a pedestrian friendly area with 
limited vehicular access, and a network of safe 
paths and courtyards. The area has good provi-
sion for public transport, cycling and walking. 80 
percent of journeys from Pilestredet Park are 
made by such modes of transport. 
 There are 2.5 bicycle parking places per residential 
unit and possibilities for indoor bike parking. Innova-
tive indoor double storey bicycle racks have been 
installed. 
 Bus and tram stops have been moved closer 
to the Pilestredet Park development to facilitate 
pedestrian access and public transport informa-
tionpoints have been established near the main 
entrances of the buildings. 

shorT disTaNCes
The project provides opportunities to live and  
work in Oslo  with both easy access to green 
spaces and being close to city centre.

lIFestyle

a learNiNg  eNviroNmeNT
Each new inhabitant is taught how to live envi-
ronmental friendly, how to use little energy and 
how to use the techonology in each flat (like night 
setback, remote controlled thermostats).
There is also made a “user manual” for the inhabit-
ants of Pilestredet park.
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reFerences & AddItIonAl InFormAtIon

oNliNe
http://www.pilestredetpark.no/
http://www.statsbygg.no/Utviklingsprosjekter/PilestredetPark/
http://www.arkitektur.no/?nid=98469
http://www.secureproject.org/download/18.360a0d56117c51a2d30800078415/Pilestredet+park_Norway.pdf
http://skanska-sustainability-case-studies.com/pdfs/15/15_Pilestredet_v001.pdf

arChiTeCTural jourNals
Arkitektur N 2008,nr.3,p.50-65;  portraits, photos, plans, details
Statsbygg. Ferdigmelding 2008, nr. 678, 35 pages.; photos, plans, site plan
Arkitektnytt 2007,nr.10,p.26; 
Arkitektnytt 2007,nr.10,p.11;  portraits
Arkitektnytt 2007,nr.9,p.34; 
Arkitektnytt 2007,nr.6,p.3;  photos
Arkitektnytt 2005,nr.19,p.18;  photos
Arkitektur i Norge. Årbok 2004,p.36-37;  photos
Arkitektnytt 2002,nr.20,p.30-31; 
Arkitektnytt 1999,nr.7,p.11;  illustrations

Books & rePorTs
•	 “Miljøoppfølgingsprogram	for	Pilestredet	Park”	(1999).	Available	online	at	http://www.statsbygg.no/Utviklingsprosjek-
ter/PilestredetPark/Publikasjoner/
•		 “Pilestredet	Park	-	a	tale	of	sustainable	urban	development”	(2009).	Brochure	from	Statsbygg.	Available	online	at	http://
www.statsbygg.no/Utviklingsprosjekter/PilestredetPark/Publikasjoner/
•	 “Veileder	for	beboere	i	Pilestredet	Park”	(2004).		Available	online	at	http://www.statsbygg.no/Utviklingsprosjekter/
PilestredetPark/Publikasjoner/
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Bo01,
Västra 
hamnen_
              malmö, sweden

ProjeCT daTa
The project’s name: Bo01
Address:  Västra hamnen, Malmö, Sweden
Latitude: 55° 36’ 0” 
Completed: First phase constructed for the 2001 
European Exposition ”City of Tomorrow”, second 
phase finished in 2003.
Architect: various, about 20 different firms have 
designed the houses.
Size: Around 350 appartments  were completed in 
time for the exhibition.  In 2008 the numbers were 
1958 inhabitants and 1420 appartments. In addi-
tion there are commercial and community facilities; 
about 6000 people are working in the area.
Land use: The Bo01-area is of 25 hectare, Västra 
Hamnen 160 hectare.
Regeneration: of the degenerated port area of 
Västra Hamnen in the outskirts of Malmö.
Costs: 290 millions SEK have been granted for envi-
ronmentally related investments through the Local 
Investment programme (LIP).

The BuildiNg Programme & PlaNNiNg 
ProCess
When Malmö hosted the European housing exhibition 
Bo01, it took the first step in transforming the seafront 
area into a residential housing district. The area Västra 
Hamnen is built on a former harbour, shipyard and 
industrial area. 
 A quality programme was drawn up in the early 
stages to make it possible to agree on the high-level 
targets for ecological sustainability. This document 
was produced by Malmö City, which is the landowner, 
together with the construction companies and Bo01.
The document includes specified requirements as well 
as recommendations for the environment, architecture 
and IT.
 The project wanted to create a leading example on 
a densely populated, environmentally sound neigh-
bourhood: an attractive living environment with high 
quality of life, in which sustainability is a bonus. 
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BuIldInGs

deNsiTy
Its design outcomes include a street grid distorted 
to gain shelter from wind. Five-storey blocks front 
the sea, reinforcing the character of the sea-front 
promenade while  protecting inner buildings. 

Passive solar
The building mass and roofscapes are oriented to 
optimise solar gain. 

loCal & reNewaBle maTerials
Materials in streets and public spaces have been 
chosen from the aspect of long life span and pos-
sibility of future reuse. In the underlying layers, 
recycled materials have been used.
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InFrAstructure

eNergy suPPly
All the energy used in the Bo01 area is produced 
locally. Renewable forms of energy are used, such 
as PV panels, solar thermal collectors, wind tur-
bines, ground heat pumps, district heating and 
cooling, and biomass. 
 Energy is taken from water through a heat pump 
that extracts heat from seawater and an aquifer 
- a natural water reserve in the bedrock that facili-
tates seasonal storage of both heat and cold water.
 1400m2 of solar collectors have been placed on 
top of ten of the buildings, 200m2 of this is vacuum 
collectors, providing a supplement  to heat pro-
duced by the heat pump.
 A wind power plant that is 120 meters high 
to the tip of the wings is placed in the northern 
harbour, producing electricity.
 120m2 of photovoltaic panels are supplementing 
the wind power plant with electricity production.
 The energy supply system is connected to 
Malmö City, linked to the systems for district 
heating, district cooling and the electricity grid. 
The renewable energy equation is based on an 
annual cycle, meaning that the area is using energy 
from the main grid in times of deficit, and supplying 
energy to the City in times of surplus.

wasTe
Having waste separation units close to home is 
an important part of the planning of the area. The 
separation rooms are mainly in the same house as 
the appartment or in the neighbouring house.
Collection stations for six fractions are located 
around the district. The waste collected there goes 
to recycling plants.
 In the area two parallell systems for taking care 
of food are tested; food waste disposers in the sink 
and a centralised vaccuum chutes system.
 The vaccuum chutes system is an underground 
network with pipes coming up from the ground. 
Organic waste can be put in the green pipe and the 
waste that is not recyclable in the grey pipe.
With this system the traffic from garbage trucks is 
avoided in the area, and the waste does not take up 
space at ground level.

In the food waste disposer the organic waste is 
grinded and disposed in separate pipes to a col-
lector tank underground. From there the sludge 
is taken to a biogas plant together with other 
organic waste. Through the anaerobic digestion 
the organic waste is transformed to biogas that is 
used to produce heat and electricity in the distict 
heating system of Malmö.

waTer
Varied forms of on-plot vegetation such as green 
walls and roofs reduce surface water and create 
identifiable locations within the development.   
 An advanced sustainable urban drainage 
system including green walls and roofs creates an 
ecological, recreational and visual resource. 
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ouTdoor areas
There has been a focus on local biodiversity and 
to create different biotopes for flora and fauna. 
The courtyards and parks all vary in character and 
offer different conditions. A green space factor 
system that has been applied. A “Green Points” list 
provides ideas about how construction companies 
and developers can help as many species as pos-
sible to become established here.To ensure quality 
in the green areas at least 10 “Green Points” have 
been used in every courtyard promoting eg. bat 
nestling boxes, butterfly flower beds, wild swedish 
flower meadow. 
 A park and promenade meet at the local town 
square Scaniaplatsen, which has become an 
important meeting point. 
 With its industrial history the Bo01 area needed 
soil remediation before housing could be built, 
because of too high levels of toxins in the soil. 
About 10000 tons of fill  were processed, and 
cleaned both chemically and biologically.
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trAnsPortAtIon

Cars
Bicycle and pedestrian traffic is given dominance 
over cars in the city street. There are 0,7 parking 
spaces per household.
 During the housing exhibition in 2001 a carpool 
was started, but caused by poor client demand it 
has had to close down and start up again several 
times with different companies.

PuBliC TraNsPorTaTioN
Inhabitants are encouraged to use environment-
friendly modes of transport. There is for example 
a bus service to central areas with only 7 minute 
intervals. In 2003 a test project started with two 
buses running on alternative fuels, which was a 
success, and the use of buses with this technology 
has since then expanded in the city.

shorT disTaNCes
An exciting mix of individually designed streets, 
pedestrian walks, alleyways and open squares 
results in social interaction that is of great 
importance for the character of the whole area.
There are opportunities for inhabitants to 
socialise and enjoy cultural activities within the 
area.
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lIFestyle

a learNiNg  eNviroNmeNT
The website www.ekostaden.com has been 
established for the inhabitants and also for others 
seeking information about the area. On the web 
site a concept of Web-TV has been tested, with 
informative films, interactivity and news.

The Helix building with library, exhibits and 
meeting facilities has become a meeting point for 
local and regional sustainability participants.

CoNsumPTioN
Bo01 residents are encouraged to regularly 
monitor their energy consumption using informa-
tion technology installed in their homes. 
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reFerences & AddItIonAl InFormAtIon

oNliNe
http://www.malmo.se/westernharbour
http://www.urbandesigncompendium.co.uk/bo01MalmoSweden

arChiTeCTural jourNals
Architectural Design, 2004 Jan-Feb, v.74, n.1, p.94-99; photos
Architecture, 2001 Dec, v.90, n.12, p.43-46; photos
Arkitektnytt, 2001, n.12, p.4-5; photos
Arkitektnytt, 2001, n.14, p.8; photos
Arkitektur i Norge, Årbok 2002, s.30; plans, sections
Arkitektur: the Swedish Review of Architecture, 1999 March, v.99, n.2, p.26-31; drawings, models, sections
Arkitektur: the Swedish Review of Architecture, 2000 April, v.100, n.3, p.14-17; models, plans, drawings
Arkitektur: the Swedish Review of Architecture, 2001 May-June, v.101, n.4, p.72; computer drawings, plans
Arkitektur: the Swedish Review of Architecture, 2003 June, v.103, n.4, p.14-19; photos, sections, plans
Blueprint (London, England), 2001 Jan, n.179, p.22-23; drawings, models, computer drawings, photos
Byggeindustrien, 2001, n.3, p.58; perspectives
Byggeindustrien, 2001, n.9, p.10-11; photos
Landscape Architecture, 2002 March, v.92, n.3, p.76-83; photos, drawings, maps, site plans
Topos: European Landscape Magazine, 2000 March, n.30, p.110-116 (photos, drawings, site plans)
World Architecture, 2004, n.10, p.74-75 (plans, perspectives)
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damsgårds-
sundet_
               Bergen, norway

ProjeCT daTa
The project’s name: Damsgårdssundet
Address:  Bergen, Norway
Size: Aiming for 1500 new housing units and 10000 
jobs by 2020
Actors: Bergen and Vicinity Housing Cooperative 
(BOB – Bergen og Omland Boligbyggelag), diverse 
architect offices, the Norwegian State Housing Bank, 
and a wide range of consultants

The BuildiNg Programme & PlaNNiNg 
ProCess
This is a project involving six of the Bergen City Gov-
ernment departments, the Norwegian State Housing 
Bank and the largest private developers in the area. A 
run-down area along Løvstakksiden is given a physi-
cal boost. Social, cultural and industrial development 
merges the new urban housing and commercial 
areas along the waterfront with established existing 
housing areas. The project is developed in several 
stages, starting with the South area in 2008; the 
North area will start its development in 2012.
The development aims to achieve an innovative 
urban environment that embraces the city’s tradi-
tional identity as a historic port and tourist area. The 
main goals are to create a sustainable neighbour-

hood with focus on a wide spectre of environmental 
issues such as energy, transport, green areas, 
culture, new housing types and universal design. 
The project includes amongst others housing, a kin-
dergarten, and commercial activity – the latter pref-
erably providing sustainable products and services. 
In addition, the existing surrounding urban areas will 
provide the new neighbourhood with a good con-
nection to schools and other services.
The demonstration projects at Damsgårdssundet 
contribute to public debates in Bergen regarding 
relevant solutions that can enable the region’s tran-
sition towards a more sustainable future. In order 
to establish new arenas for public and private co-
operation and increase their chances of long-term 
success in maintaining the environmental goals 
in this and similar areas, Bergen City has created a 
new unit responsible for neighbourhood develop-
ment and urban transformation. This includes the 
co-ordination of a wide range of stakeholders and 
interests using innovative forms of public participa-
tion and dissemination, amongst others annual 
urban transformation conferences and workshops to 
establish common visions among public authorities, 
private actors, citizen representatives and expert 
consultants. 
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BuIldInGs

deNsiTy
The area consists of high-rise buildings of 12 
storeys, along with medium-rise buildings of 6 
storeys. The zoning plan was adjusted with regard 
to roofscape regulations in order to allow better 
solar and daylight access to the streets parallel to 
the harbour front. Local infrastructure and servic-
es are extended prior to the housing development.
 Housing units vary widely in size, from 1-room 
studios to 4- and 5-room apartments. The latter 
are intended to make the neighbourhood more 
appealing to families with children, with inter-
nal courtyards to provide a safe playground. All 
housing units, except for the smallest ones, have 
balconies or winter gardens. Many of the housing 
units have private or common roof terraces, and 
some apartments have private gardens.

eNergy CoNservaTioN
300 housing units are built with an energy con-
sumption (purchased) smaller than 95 kWh/m2/
year. In addition, 20 housing units will be built with 
an energy consumption (purchased) lower than 50 
kWh/m2/year. 
 In order to achieve these goals, integrated 
control systems are used for ventilation, heating 
and lighting. In addition, the project uses CO2 heat 
pumps that are adjusted for domestic heating 
needs	(domestic	hot	water	+	room	heating).	
Also, new kitchen ventilation systems are being 
developed to optimise ventilation. The potential 
for common facilities is investigated in order to 
further reduce household energy consumption.

resilieNCe To ClimaTe ChaNge
In order to ensure that the project can last 100 
to 150 years, projections of future water levels 
have been the basis of the buildings’ development 
alongside the harbour. The ground floors have 
been raised by one meter in relation to the wharf-
side in order to accommodate for the future rise of 
the water level as predicted by the Nansen Envi-
ronmental and Remote Sensing Centre in Bergen.

maTerials
Massive wood elements are used extensively in 
the new development to demonstrate the mate-
rial’s potential, amongst others in building high-
rise dwellings. 
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InFrAstructure

eNergy suPPly
The project’s overall aim is to reduce the use of 
electricity for heating, to reduce the rise in energy 
consumption, and to increase the use of renew-
able energy. Solar collectors are installed on the 
roofs of the buildings to provide domestic hot 
water.

ouTdoor areas
The project emphasises the positive influence of 
common outdoor areas for its citizens. Outdoor 
spaces are being upgraded to improve their 
degree of safety and accessibility and increase 
the public’s possibility to use local green and 
water areas; this includes facilities for the local 
ice-bathing club, a promenade alongside the 
water, and a small marina. 
 The outdoor areas are planned to have a high 
user and aesthetic quality, and correspond well to 
the request for better social meeting and leisure 
areas forwarded by local residents over a long 
period of time. Also a neighbourhood library is 
planned to service the local residents. In addition, 
the ground floor of the buildings in Damsgårds-
veien has been prepared to accommodate com-
mercial activities. 
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lIFestyle

a learNiNg  eNviroNmeNT
The Damsgårdssundet aims to become a neigh-
bourhood with a high quality of life for a wide 
variety of citizens, with good public infrastructure 
and attractive housing and service facilities. Local 
citizens are included in creating visions for the area 
and in building capacity to guarantee its long-term 
success. Specific measures are taken to integrate 
tenants from social housing projects in this devel-
opment. 
 A new neighbourhood centre, based on local 
participation, organises social and cultural events 
to strengthen the multi-cultural qualities of the 
area. In addition, it arranges activities to improve 
quality of life for local children and youth. There 
are also plans to include a neighbourhood library.

trAnsPortAtIon

shorT disTaNCes
New zones for pedestrians and cyclists are being 
developed to better connect diverse urban areas 
and shorten the distance to the centre. In addition, 
local stores and a kindergarten are planned in the 
buildings of the former paint factory, to increase 
the resident’s accessibility of local services.
 In addition, about 5000 new local jobs are 
created by the development of 100,000m2 com-
mercial and industrial area in a 10 to 15 year period. 

PuBliC TraNsPorTaTioN
Public transportation is being strengthened to 
provide the public with a viable alternative to 
private car use.

Cars
Areas with heavy traffic are being sanitised to 
create more safe outdoor areas. Street parking is 
being reduced to increase accessibility for non-
motorised traffic.
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reFerences & AddItIonAl InFormAtIon

oNliNe
•	Bergen	i	samtiden	(in	Norwegian)	http://www.arkitektnytt.no/page/detail/article/10831/news-4-
1778.html (accessed 08.08.2010))
•	Damsgårdssundet.	Morgendagens	bydel	(in	Norwegian)		(accessed	08.08.2010)	
http://coreweb.nhosp.no/eba.no/html/files/BOB_1.pdf
•	Fester	grepet	om	Damsgårdssundet	http://www.bt.no/na24/article416289.ece	(in	Norwegian)	
(accessed 08.08.2010)
•	Ny	bydel	i	Bergen	heves	en	meter	http://www.vg.no/nyheter/utskriftsvennlig/?artId=187701	(in	
Norwegian) (accessed 08.08.2010)
•	Pilotprosjekt	Byomforming	Bergen,	områdeløft	for	Puddefjorden-Damsgårdssundet	(in	Norwegian)	
(accessed 08.08.2010) http://www.arkitektur.no/?nid=155237&pid0=151806
•	Presseomtale	Damsgårdssundet	http://www.bob.no/dgs/index.asp?id=4135	(updated	overview	of	
newspaper articles etc) (accessed 08.08.2010)
•	Slik	blir	den	nye	BOB-byen	http://www.bt.no/forbruker/husoghjem/article367442.ece	(in	Norwegian)	
(accessed 08.08.2010)

Books & rePorTs
 
•	Ny	energi	rundt	Damsgårdssundet.	Et	offentlig	og	privat	handlingsprogram.	Mål	og	ambis-
joner for periode 2006 – 2012 (in Norwegian) (Available online: http://www.arkitektur.
no/?nid=155237&pid0=151806) (accessed 30.07.2010)
•	Plathe,	E.	(2007)	Byomforming.	Erfaringer	og	anbefalinger	fra	nettverk	og	pilotområder.	Oslo:	
Miljøverndepartementet. Temarapport T-1462 by Asplan Viak (in Norwegian) (accessed 08.08.2010) 
(Available online: http://www.regjeringen.no/nb/dep/md/dok/rapporter_planer/rapporter/2007/t-
1462-byomforming.html?id=473696) 
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eco-city _
(eu concerto project)
    trondheim,norway - helsingør/helsingborg, denmark/sweden - 
 tudela, spain

ProjeCT daTa
The project’s name: ECO-City
Completed: 2005 – 2010; many of the activities will 
continue beyond the project’s deadline

The BuildiNg Programme & PlaNNiNg 
ProCess
ECO-City forms part of the CONCERTO-initiative, 
launched by the European Commission as part of the 
6th Framework programme to help communities 
create a more sustainable energy future. The initia-
tive involves 45 demonstration communities in 18 
projects, who exchange ideas and experiences on a 
common project platform, help identify innovative 
joint solutions and contribute to future programmes 
for sustainable communities and policies throughout 
Europe.
The ECO-City project involves three municipalities in 

Denmark/Sweden, Spain and Norway, respectively 
the cross-border municipality of Helsingør/Helsing-
borg, the municipality of Tudela, and Trondheim. The 
aim of the project is to demonstrate innovative inte-
grated energy concepts for the supply and demand 
side, combining the use of renewable energy 
sources with energy efficiency. In order to achieve 
these goals, the project relies on heavy commitment 
from local authorities, researchers and industry.
The project participants in Trondheim are COWI, 
Heimdal Gruppen, SINTEF, Svartlamoen boligstif-
telse, TOBB Trondheim and environment housing 
co-operative, Trondheim Energy and Trondheim 
municipality.  
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BuIldInGs

eNergy CoNservaTioN
•	 Trondheim: 350 new ECO-dwellings (22,400 
m2) and ECO-renovation of 24 dwellings (900 m2) 
have been achieved. In addition, three schools 
(17,600 m2) and one commercial/cultural building 
(3,000 m2) have undergone an ECO-renovation. 
The project also includes a new hospital area 
(94,000 m2). All of the buildings have intelligent 
metering installed.
• Helsingør/Helsingborg:  Around 450 dwell-
ings or in total 35,000 m2 are renovated stepwise 
towards high energy efficiency. Approximately 
300 new ECO-dwellings are constructed (28,000 
m2) with extra insulation, low energy windows, 
demand controlled ventilation with heat recovery 
etc. In addition, 25,000 m2 building mass is reno-
vated including administration offices, schools and 
institutions. A new type of comfort metering and 
control system is introduced to optimize energy 
performance in these buildings.
• Tudela: An ECO-community of 70,000 m2 
dwellings is located within the neighbourhood 
called ‘Campo de Golf’, at the north-western 
boundary of Tudela. The net yearly energy demand 
of the neighbourhood is covered 100% by renew-
able energy sources, with bioclimatic architec-
ture, passive solar heating and energy storage in 
thermal mass. The buildings have advanced meter-
ing and supply / demand control systems installed 
to optimize energy consumption.

InFrAstructure networks

eNergy suPPly
•	 Trondheim: The aim is to install 265 m2 
solar thermal collectors to provide room and 
water heating, along with 750 kW biomass fired 
boilers. In addition, an energy conversion central 
is achieved with 3 MW absorption cooling. Waste 
based district heating and biomass are used 
to supply the ECO-buildings, including energy 
storage in waste to improve waste to energy 
utilization efficiency. The project also investigates 
how the co-ordination between building mass and 
energy supply grid can be optimized to provide 
high-quality, energy-efficient service.  
• Helsingør/Helsingborg:  2 MW wind tur-
bines are installed, in addition to 5 MW biomass 
energy based on woodchips, biogas generation 
from waste, and 140 m2 solar collectors for 
domestic hot water. A feasibility study has been 
performed to assess the potential for an energy 
storage plant and geo-thermal exchange.
• Tudela:  A wind farm containing two 1.5 – 3.0 
MW turbines is located at the northern bound-
ary of Tudela on top of the hills, as this area has a 
significant wind potential. Furthermore, 2,000 m2 
solar collectors for domestic hot tap water, space 
heating and possibly district heating are installed. 
In addition, 4,000 m2 PV panels are integrated in 
the energy system contributing to the 100% RES 
supply of the municipality.

wasTe
•	 Trondheim:	Waste that cannot be recycled is 
burnt at the Heimdal waste based district heating 
and biomass facilities. As the heating demand is 
lower during summer, while waste is being pro-
duced in equal amounts during the entire year, 
the project is developing a seasonal storage of 
waste. In this manner, more waste (i.e., energy) 
is available during winter, and the resources are 
used more efficiently.
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lIFestyle

learNiNg eNviroNmeNT
	•	 Trondheim: Domestic hot water consump-
tion is measured in each housing unit separately, 
making each resident responsible for their own 
water bill. In addition, residents get real-time feed-
back on their electricity consumption, aiming to 
increase awareness of their every-day practices. 
In addition, different kinds of information activities 
are held, such as citizen workshops and campaigns 
in schools.

   Project   Location      Page
   
ECO-City    Trondheim, Helsingør, Helsingborg, Tudela     62  
    
    



reFerences & AddItIonAl InFormAtIon

oNliNe
 Cities demonstrate energy and climate change policy solutions. The official CON-
CERTO website. http://www.concertoplus.eu (accessed 30.07.2010)
Joint Eco-City developments in Scandinavia and Spain. The official CONCERTO ECO-
City project website. http://www.ecocity-project.eu (accessed 30.07.2010)

arChiTeCTural jourNals
A+U:	Architecture	and	Urbanism,	1997	May,	n.5(320),	p.14-33	(photos,	sketches,	
drawings, models)
A+U:	Architecture	and	Urbanism,	1998	June,	n.6(333),	p.3-31	(photos,	sketches,	
drawings, models)
A+U:	Architecture	and	Urbanism,	2007	May,	n.5(440),	p.112-127	(photos,	models,	
maps, site plans)
Architects’ Journal, 2005 Dec.15, v.222, n.22, p.14-15 (sections, computer drawings)
Bauwelt, 2008 Dec.29, v.99, n.48, p.30-33 (site plans, diagrams, computer drawings)
Cities, 1996 Oct, v.13, n.5, p.329-337 (maps)
Cities, 1997 Aug, v.14, n.4, p.197-202 (charts)
RIBA Journal, 2006 May, v.113, n.5, p.71-72,74 (photos, computer drawings, maps)
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