
 G. J. Coates, Int. J. of Design & Nature and Ecodynamics. Vol. 8, No. 4 (2013) 265–286

© 2013 WIT Press, www.witpress.com
ISSN: 1755-7437 (paper format), ISSN: 1755-7445 (online), http://journals.witpress.com
DOI: 10.2495/DNE-V8-N4-265-286

THE SUSTAINABLE URBAN DISTRICT OF VAUBAN 
IN FREIBURG, GERMANY

G. J. COATES
School of Architecture, Kansas State University, USA.

ABSTRACT
The university town of Freiburg, Germany has a well-deserved reputation as the European capital of environ-
mentalism and sustainable architecture and urban design. The city is perhaps best known for the development 
of two model sustainable urban districts, Rieselfeld and Vauban, both of which integrate multi-modal trans-
portation linkages, ecological storm water management, low-energy passive solar houses, combined heating 
and power (CHP) systems, mixed uses (both public and private), local schools and a variety of shops to meet 
everyday needs, thus reducing greatly the need for private car ownership.

The focus of this paper is on Vauban, a mixed-use district of some 5,100 residents, which has been built on 
the site of a former French military base. Unlike Rieselfeld and most other European sustainable urban districts, 
Vauban grew from the grass roots up and was largely designed and developed (within city guidelines and with 
technical assistance provided by the city) by many Baugruppen, small ecologically and socially progressive 
homeowner cooperatives organized under the auspices of the Vauban Forum. Members of each Baugruppe 
worked with their chosen architect to design their own apartments and housing blocks as well as their shared 
outdoor living spaces. The result is a community that is socially cohesive and architecturally diverse. Excellent 
light rail connections to all of Freiburg, as well as car sharing clubs and extensive walking and bicycle paths, 
offer Vauban residents everything they need for everyday life without owning a car. In addition to pioneering 
new patterns of user-developed ecological urban design, Vauban also has been a leader in setting new low-
energy standards for buildings in Freiburg as well as for the rest of Germany.

Based on a review of the literature, interviews with selected architects and residents as well as on-site 
observations by the author, this paper presents a comprehensive description of Vauban as a successful example 
of participatory design and development, as well as social, economic, architectural and technological sustain-
ability.
Keywords: Baugruppen, biophilic design, ‘car-free’ living, carbon neutral building design, child-friendly urbanism, 
combined heat and power systems, design for social diversity, ecological storm water management, participatory 
planning, Passivhaus and Plusenergie® housing, solar photovoltaics, sustainable urban design.

1 VAUBAN: AN OVERVIEW
Construction of the sustainable urban district of Vauban started in 1998 and continues to the present. 
It is built on a 94 acres site that was a former French military base located at the southern edge of 
Freiburg, two miles from the historic Old Town. At present, Vauban is home to nearly 5,100 resi-
dents, living in some 2,000 dwelling units (Fig. 1). In addition to offering varied housing options for 
a diversity of family needs, Vauban provides a complete range of shopping for everyday life as well 
as a large array of professional services. Altogether, there are some 600 jobs in the district, all of 
which can be easily accessed on foot or by bicycle. With connections by light rail and bus, as well 
as by walking trails and bike paths, to the rest of the city and the main train station, Vauban is an 
integral part of the larger city and region.

From the beginning of its planning phase in 1993, Vauban has received national and international 
recognition and awards as an example of the state of the art in sustainable urban design. In 1996, 
Vauban was chosen as a “best practice” example of citizen participation in ‘urban development’, 
representing Germany at the United Nations Conference on Human Settlements in Istanbul. In 
2002, Vauban and the city of Freiburg as a whole were given the Dubai International Award for best 
practice as part of the United Nations Human Settlements Program. More recently, in 2010, Vauban 
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was featured at the ‘Better City-Better Life’ Exposition held in Shanghai [1]. Every year Vauban is 
visited by tens of thousands of people from all over the world, including planners, architects, city 
administrators, students and ordinary citizens, who come to learn about and experience a commu-
nity that they see as being ecologically, socially, economically, architecturally and technologically 
sustainable.

Vauban, like any built environment, is the tangible product of historically situated processes. 
To understand this district, therefore, it is necessary to follow its life-history, starting from the 
beginning.

2 THE PLANNING AND DEVELOPMENT PROCESS 
Following the fall of the Berlin wall in 1989 and the reunifi cation of Germany in 1990, French armed 
forces withdrew from their garrison in Vauban. Ownership of the district reverted to the German 
federal government and the City of Freiburg purchased it for some EUR 20 million. Because of the 
serious housing shortage in Freiburg at the beginning of the 1990s, the city decided to develop the 
site as a new sustainable urban district, creating a development corporation to plan the site, prepare 
infrastructure and oversee development of the project. 

In 1993 students and ecologically and socially minded citizens, many of whom had participated 
in anti-nuclear protests going back to the late 1970s and early 1980s, began to meet informally to 
share their hopes that Vauban might be developed by means of a participatory process as an eco-
logically friendly, highly energy effi cient, solar powered and largely car-free urban community. 
Soon thereafter they began to convert their dreams into reality.

Development of the former military base began in 1994 when the University of Freiburg’s Student 
Services Department began to convert six barracks into student apartments. Members of another 

Figure 1: Aerial view of Vauban.
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group, the Independent Settlement Initiative (SUSI), founded at the end of 1990, also made known 
their intention to develop an alternative housing community on the site. Therefore, confl ict between 
activist citizens and the city was at the origin of the Vauban development. A compromise was reached 
that allowed SUSI to rent and eventually purchase four barracks, but this was not the end of the 
issues the city had to face (Fig. 2). Ever since the French troops moved out, the property had become 
home to around 100 squatters, called ‘box-car dwellers’. While some of these unwanted residents 
were removed by police, others were eventually integrated into the SUSI project, giving Vauban an 
architectural and social diversity that it never would have otherwise had (Fig. 3). While the student 
housing and SUSI communities are technically within the Vauban development district spatially, 
they were only included within the development plans as an already existing quarter [2].

The city continued to work with grass-roots leaders, and at the end of 1994 established Forum 
Vauban with fi ve paid staff members. The goal of this organization was to facilitate expanded citizen 
participation in both the planning and development of the district. 

Figure 2: SUSI housing in former barrack along Merzhauserstrasse.

Figure 3: ‘Box Car’ village as part of SUSI self-managed housing.
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With the main goals being set by the city by the end of 1994, a competition was held for the design 
of Vauban. All entrants were to provide a master plan for a high-density housing district that would 
include spaces for small businesses as well as public services infrastructure including schools, kin-
dergartens and recreational areas. Bicycle paths and sidewalks were to be given priority over 
automobiles and the city’s light rail line was to be extended into the heart of the community to link 
the district to the city center. Environmental standards were also established by the city, requiring 
houses to be built to German low-energy standards or better. Building construction systems were 
required to be durable and of high quality. It was also decided that the district would be provided 
with electricity and hot water by a wood-pellet-fi red combined heat and power (CHP) plant. All 
proposals were required to preserve existing trees and other natural features including the creek run-
ning at the edge of the southern boundary of the site. Finally, the designs for Vauban were required 
to have an ecologically based system for catching and retaining rainwater on site. Altogether, the 
vision was for Vauban to be developed as an ‘urban garden’. 

The competition was won in 1995 by the team of Kohlhoff and Kohlhoff, architects, Luz and Part-
ners, landscape architects, and Hans Billinger, transportation planner, all based in Stuttgart (Fig. 4). 
With this basic design in place, the city invited citizens to actively participate in the further develop-
ment of the new quarter under the auspices of Forum Vauban. The Forum then formulated its own goals 
and began organizing citizens for greater participation. One result of this power-sharing process, how-
ever, was another confl ict. The Forum strongly advocated goals not originally formulated by the city 
and, in addition, put forward a proposal for a self-administered community center with offi ces for 
various organizations as well as a locally owned restaurant. This idea involved saving and renovating 
one of the former barracks and the creation of a plaza in front of this proposed ‘city hall’ to be used for 
farmers markets, fl ea markets, and various community gatherings. In making these proposals, it was 
clear that future residents of Vauban felt it essential that there be a shared social area at the heart of the 
community. To meet this demand, the city agreed to forgo the profi ts from the sale of this property. 

Figure 4: Vauban site plan.
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In addition, Forum participants felt that the district’s energy concept did not go far enough. In 
response, the city allocated more sites for passive houses. Finally, citizens insisted on the implemen-
tation of their original idea of creating a ‘car-free’ district, a demand that required the city to resolve 
a number of statutory and legal issues [3].

3 URBAN DESIGN
The fi nal master plan was derived from the layout of the old military garrison. Vaubanallee, a central 
avenue running roughly east–west through the center of the district, connects to Merzhauserstrasse, 
which is the main automobile and light rail corridor connecting the center of Freiburg with the rural 
countryside to the south. The light rail line in Vauban runs down this corridor and is set in a grassy 
swale in order to muffl e sound and contribute to the district’s overall ecological storm water manage-
ment system (Fig. 5). Automobile, pedestrian and bike paths also run along this central corridor and 
it is lined on both sides by local businesses (Figs 6 & 7).

Opening off the pedestrian and bike paths that line the north edge of Vaubanallee is Alfred- Döblin-
Platz, the central square in front of Haus 37, the former barrack converted into a community center 
(Fig. 8). Also to the north of Vaubanallee are: sites for future housing; the CHP plant; additional 
housing (including social housing), and more retail space and a small business incubator. While not 
a formal part of the Vauban development, the area north of Vaubanallee also includes the student 
housing village, the SUSI housing units and an area for the former squatters to continue living in 
their box car village.

Branching off Vaubanallee, both to the north and south, are seven neighbourhoods framed by 4- to 
5-storey housing blocks (net density of 95 units/ha) built around narrow U-shaped ‘play streets’, 
which cannot be used either for traffi c or for parking (Fig. 9). Only deliveries and service vehicles 
are allowed, and even then vehicles must be driven at a walking pace [4].

These neighborhoods are separated (and also joined) by fi ve resident designed parks running 
roughly north–south that connect with the walking trail along Dorfbach creek, a natural area border-
ing the south edge of Vauban (Figs 10 & 11). Not only do these parks serve as play and recreational 

Figure 5: Vauban’s light rail tracks are set in a green bio-swale.
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areas that provide visual connections to the rural landscape beyond but they also serve as ventilation 
corridors, bringing cooling breezes from the hills to the south into the heart of the whole district [5].

While it is not formally a part of Vauban, a number of child-oriented educational opportunities are 
located close at hand along Dorfbach creek, including an adventure playground and an interactive 
animal park, with horses, sheep, pigs rabbits and chickens that children can care for under expert 
adult supervision. This ‘wild’ southern edge of Vauban is also lined by a number of Passivhaus 
blocks that look onto the creek (Fig. 12). Here, and throughout Vauban, with its many public parks, 
numerous mature trees and extensive private gardens, one has the sense that, in spite of its density, 
nature is always near [6].

Figure 7: Arcaded shopping street on southern edge of Vaubanallee.

Figure 6: Bicycle and pedestrian paths run along the light rail tracks.
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Figure 8: Haus 37 and Alfred-Döblin-Platz.

Figure 10: Baugruppe housing along resident designed park.

Figure 9: Residential car-free ‘play street’.
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Vauban has four kindergartens and the Caroline-Kaspar-Schule, a primary school, which is also 
designed to be used as a community meeting center. In front of this school is Paula-Modersohn-
Platz, which connects the school to a major transit stop as well as a grocery store and other businesses 
along Merzhauserstrasse (Figs 13 & 14). Thus, children in Vauban are placed in the middle of urban 
life as well as being offered a variety of green play spaces and more remote natural areas.

3.1 The solar settlement at Schlierberg

Finally, to the east of Merzhauserstrassse at the foot of Schönberg hill, is the colourful Sonnenschiff 
(‘Solar Ship’) and Solarsiedlung (‘Solar Settlement’), designed by architect Rolf Disch. The entire 
district, which is designed to passive house standards, produces more energy than it consumes by 
means of rooftop photovoltaic panels, making this a Plusenergie® (Plus Energy) community 
(Figs 15–17). The commercial block Sonnenschiff lines Merzhauserstrasse and protects the 58 two- 

Figure 12: Passive solar houses along the Dorfbach Creek walking path.

Figure 11: Path along Dorfbach Creek at southern edge of Vauban.
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Figure 13: Caroline-Kaspar-Schule and Paula-Modersohn-Platz.

Figure 14: Paula-Modersohn-Platz and light rail stop.

Figure 15: Plusenergie® Solarsiedlung am Schlierberg.
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to three-storey row houses from street noise. It is occupied on the ground fl oor by a bank and a 
variety of retail enterprises, such as an organic grocery store and a pharmacy. Offi ces, including that 
of Rolf Disch, Architects, are located on the upper fl oors. The structure is topped with four three-
storey passive solar penthouses, opening onto gardens and terraces facing south [7].

4 THE TRANSPORTATION CONCEPT: ‘CAR-FREE’ LIVING
While the goal of becoming ‘car-free’ has not been completely achieved, Vauban is widely recog-
nized as a pioneer of ‘car reduced’ urbanism. As of 2009 around 70% of households have chosen to 
live without owning a car [8]. Eighty-one percent of these car-free residents report that everyday life 
without a car in Vauban is easy or very easy and 96% of these residents say that they have not even 
thought about buying a car. In one study, with a 32% response rate, more than 38% of respondents 
reported that they use a bicycle more than they did before moving to Vauban and more than 27% 

Figure 16: Sonnenschiff viewed from the Solarsiedlung.

Figure 17: Solarsiedlung, view from Sonnenschiff penthouse.
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walk more often than they did when they lived elsewhere. Vauban residents remain pleased with 
these policies and their effects on the quality of life in the district. These positive outcomes have 
been achieved as a result of design decisions as well as innovative policies that offer both incentives 
for car-free living as well as penalties for car ownership [9].

4.1 Transport policies

Parking is only allowed on Vaubanallee, in part to support retail enterprises along this main street 
(Figs 6 & 7). Otherwise, residents who do own cars are required to park them in one of the two 
garages, which are located at the northern and eastern edges of the district. Both garages are covered 
by arrays of photovoltaic panels producing signifi cant amounts of electricity. 

Parking is not allowed in front of dwellings on the narrow residential streets (Fig. 9). This policy 
required a change in Baden-Würtemberg’s laws, which require builders to provide one parking space 
on-site for each residential unit. While it took years of negotiations, the law was changed to permit 
residents of Vauban to live in car-free districts on two conditions: (1) residents (or future residents) 
have to agree that they do not and will not own a car and (2) Vauban must certify that there is land 
dedicated to parking if the resident chooses to own a car. 

The Vauban Club for Car-Free Living was established to make sure that these requirements would 
be met. Once a member signs a commitment to remain car-free and pays a membership fee of 3,700 
Euros, the city issues a building permit for their residential unit. If the members of the club decide 
later to purchase a car, they must pay more than 15,000 Euros to the Club, which is the cost of con-
structing a parking space in one of the garages. In addition, residents owning a car must pay monthly 
rental fees and their share of annual property taxes levied on the garages. The penalty for purchase 
of a car without notifying the city can be as high as 100,000 Euros [9].

Thus, in Vauban, automobile users are required to pay for the actual costs of a parking space, and 
car-free households are rewarded for choosing to live car-free [10]. Given these policies it is not 
surprising that car ownership in Vauban is only 150/1,000 compared with 430/1,000 in Freiburg as a 
whole and 630/1,000 in the United States [11].

Car-free residents can, however, have access to cars when they need them by becoming members 
of The Freiburger Auto Gemeinschaft, a car sharing club which makes available fi ve cars and a van 
parked in one of the district’s garages. Club members also receive a free pass for all forms of public 
transit in Freiburg and as well as a Bahncard giving them 55% off on every train ticket, making 
public transit even more attractive and affordable [12].

4.2 Urban design

Vauban’s ‘car-free’ policies would have been onerous and unworkable if its design did not completely 
support them. The district is a high-density, compact, mixed-use community, which means that every 
trip within it is short, whether on foot or by bike. In addition, through the use of the  principle of 
‘ fi ltered permeability’, expressed through a ‘fused grid’ street layout, it is much easier and less time 
consuming to shop locally for everyday needs by walking or bicycling than it is to use a car (if you 
even have one) [13]. While there are discontinuities of access for cars, the network of walking and 
bicycling paths permeate every part of Vauban and connect directly to the rest of Freiburg. 

Light rail service, which began in Vauban in 2006, has three stops in the district (Fig. 18). With 
trams running 8–10 times per hour during periods of peak demand, residents of Vauban are only 13 
min from the city center and 18 min from the central train station. There are also bus stops at two of 
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the light rail stations in the district and interchange connections by bus and rail allow access without 
a car to any part of the city, the region and beyond. 

5 BAUGRUPPEN: A NEW MODEL FOR COMMUNITY DEVELOPMENT
Working closely with the city, Forum Vauban helped identify and organize Baugruppen, small 
legally constituted cooperatives comprised future homeowners committed to designing and develop-
ing their own communities. A Baugruppe could be formed in one of the two ways: a group of 
citizens could apply to the city to develop a site or the city could announce its desire to develop a 
district using Baugruppen, along with a call for expressions of interest. To be viable, a Baugruppe 
had to have between 10 and 50 families [14].

From the beginning, priority for residential development was given to private homeowners and 
Baugruppen, rather than investor developers, who, in any case, showed little interest at the time in 
participating in a project that was seen as too radical with regard to energy use standards, ecological 
design and ‘car-free’ living. 

To make land cost more affordable for Baugruppen and individual households, the majority of 
housing sites offered by the city were small. In addition, the city was required to declare up front the 
purchase price of the land. Certainty regarding land costs allowed citizens to know how much they 
would have to borrow before they even formed a Baugruppe. This policy also prevented large investor 
developers from entering a bidding war that would make land costs unaffordable for smaller develop-
ers. Thus, rather than allocating land based on maximizing the sale price, the city evaluated the ability 
of the various Baugruppen to successfully meet the lofty sustainability goals of the district. The ques-
tion now became: ‘How can the sale of this land best suit the goals of the project and the needs of its 
future residents?’ rather than, ‘How can the city make the most money from land sales?’ 

Considerable design freedom was afforded to Baugruppen as long as their proposals maintained 
required overall densities, kept below height limits and ensured that minimum energy use standards 
would be met. Including all three phases of development between 1998 and 2009, more than 45 
Baugruppen developed the majority of the housing in Vauban. The use of this approach resulted in 
an estimated cost savings for participating homeowners of 25% or more compared with conventional 
profi t-oriented commercial development [15].

Figure 18: Vauban station with light rail and bus connections.
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Baugruppen are largely responsible for the architectural diversity, human scale, and sense of place 
and community that characterize the district. These qualities are exemplifi ed by the following 
 Baugruppen case studies.

5.1 Genova: social and ecological goals

Founded in 1997, the intention behind this Baugruppe was to combine ecological and social goals to 
create affordable and fl exible housing for a variety of household types and age groups (Figs 19 & 20). 
They built 36 units in the fi rst phase of construction and another 40 units in the second phase. 
Through workshops, a co-operative council and representatives on the management team, residents 
participated intensively in all aspects of the process, from the design of individual apartments to the 
design of facades, energy systems and the ownership and self-management structure. 

The Genova project has clearly met its energy and ecological goals. It has better energy perfor-
mance than the minimum standards for Vauban; a large solar hot water installation; rainwater cisterns 

Figure 19: Genova phase 2 located along Vaubanalleé.

Figure 20: Whole foods store operated by Genova on Vaubanallee.
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for use in the gardens; green roofs; fl oors built with locally harvested wood and non-toxic materials 
and fi nishes. In phase 1, 35 of 36 households were car-free. With regard to social goals, Genova is: 
the largest project in Vauban with apartments for rent; a multi-generational barrier-free community 
with an elevator and exterior galleries providing access to the great majority of dwelling units. To 
encourage a sense of community, Genova also has shared guest rooms, a shared clothes washing and 
drying room, a communal house and garden, and a popular whole foods store on the pedestrian/
bicycle lane that runs along Vaubanallee (Fig. 20) [16].

5.2 Sonnenhof: Woge and Arche (2008)

Another example of the kind of innovation and creativity that the Baugruppe process has given 
rise to in Vauban is Sonnenhof (‘Sun Court’). A central organizing idea for this development was 
that a truly living community should include humans and their domestic pets as well as people of 
all ages, incomes and abilities, all of whom are committed to helping each other (Fig. 21). To real-
ize this intention, Sonnenhof was designed as a mixed-use community comprising an offi ce block 
and a total of 30 dwelling units. Arche (the Ark) has 13 small subsidized apartments for elders and 
single parents with children. Woge (the Wave) is a self-contained residential wing for 10 residents 
with dementia. The remainder of the units is market rate condominiums for larger households with 
children. 

These three elements of the Sonnenhof community are integrated around a central courtyard, with 
the bar containing offi ces facing Lise-Meltner-Strasse to the south and a U-shaped residential com-
ponent on the north connecting to this bar (Fig. 22). The dementia wing (Woge) forms the western 
edge of the courtyard and has a secured outdoor garden facing west (Fig. 23). From this courtyard, 
it is also possible to see the garden play space of a kindergarten to the north as well as pedestrians, 
bicyclists and  automobiles using Lise-Meltner-Strasse to the south. Each of the 10 bedrooms in 
Woge has a window that faces either this garden or the Sonnenhof courtyard to the east.

As a result of this layout, residents with dementia are visually connected to both the larger Son-
nenhof community as well as the surrounding Vauban community. Children from the nearby 

Figure 21: Sonnenhof viewed from Lise-Meltner-Strasse.
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kindergarten, volunteers and family members, a number of whom live in Vauban, make sure that 
residents are also functionally, as well as visually, integrated into the world beyond by visiting Woge 
on a regular basis. In Sonnenhof, the architecture and the programmes for support and care were 
designed together as a single unifi ed whole to create a nurturing community for all residents, includ-
ing their beloved pets [17].

5.3 Passivhaus Wohnen and Arbeiten (1999)

This multifamily housing block was one of the fi rst projects in Vauban to be developed by a Baugruppe. 
It is the brainchild of architect Michael Gies of Common + Gies Architekten, who wanted to build a 
multi-family Passivhaus, and biologist Dr. Jörg Lange, who wanted to implement a radically new 

Figure 22: Sonnenhof courtyard viewed from the offi ce block.

Figure 23: Garden for residents with dementia.
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 concept for handling water and waste in buildings [18]. While it proved impossible to fully imple-
ment, this vision of a ‘house without a chimney, without a link to the grid and without a link to the 
district sewage system’ readily attracted prospective homeowners to the Baugruppe [19]. It also 
peaked the interest of Dr. Martin Ufheil of the Fraunhofer Institute for Solar Energy Systems in 
Freiburg, as well as Dr. Wolfgang Feist of the Passivhaus Institute in Darmstadt, Germany. The tech-
nical assistance of both of these experts was instrumental in the development of this precedent-setting 
building design [20].

5.3.1 The energy concept
The goal for energy use was the Passivhaus standard of 15 kWh per square meter per year or less. 
The measured thermal performance, which exceeded this goal, was made possible because the build-
ing incorporates fi ve necessary and interrelated elements for Passivhaus design: (1) airtight 
construction with very high levels of resistance insulation in light weight timber framed external 
walls; (2) triple-glazed windows with two heat refl ecting surfaces; (3) a simple building volume with 
large south facing windows for winter solar gain and four large Linden trees that shade these win-
dows during the summer (Figs 24 & 25); (4) a mechanical ventilation system that preheats incoming 
fresh air by passing it by the warm outgoing air and (5) the capture of internal heat gains from peo-
ple, appliances and lights [18].

The high thermal mass construction used for interior walls and the precast concrete fl oors absorb 
and store solar energy from south-facing windows and, in the summer, provide cooled mass as a 
result of night-time fl ush ventilation. A small natural gas powered CHP (12 kWh peak) unit, sup-
plemented by roof top photovoltaics (3.2 kW peak), provides 80% of the electrical needs. Fifty 
square meters of rooftop solar hot water heaters, combined with hot water from the CHP system, 
provide all of the space and water heating for the building. This project demonstrates that it is pos-
sible to achieve a 79% reduction in primary energy use, including electrical power, with only a 
modest 7% increase in initial construction cost. Altogether, this building reduces greenhouse gas 
emissions by 80% compared with conventional new construction [21].

Figure 24: South elevation in winter.
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Figure 25: South elevation in summer.

5.3.2 The water and waste concept
Dr. Jörg Lange’s vision was for a ‘wastewater free’ house, in which organic and human waste would 
become a source of energy and recovered nutrients rather than merely a costly pollution problem. 
Vacuum toilets, which reduce the water usage by nine tenths, were installed to transport human waste 
to an anaerobic biogas digester, which produces liquid fertilizer (high in recovered phosphorus) as 
well as biogas to be used for cooking. Grey water from showers, dishwashers and sinks is re-used 
after being cleansed in aerated sand fi lters and treated with UV rays. Rainwater fl ows through gutters 
into bio-swales with gravel substrata, where it is fi ltered before leaching into the groundwater.

While the biogas reactor has never been operated because the manufacturer went bankrupt, sub-
sequent research has shown that it is a workable system [22]. Perhaps, this system may yet go into 
use in Wohnen and Arbeiten or another building like it [23].

5.3.3 Wohnen and Arbeiten dwelling design
The architect worked closely with Baugruppe members to custom design each of the 16 apartments 
and the 4 offi ces, while still keeping a simple overall building volume [24]. Apartments have win-
dows on both the north and south for balanced light and natural ventilation. Each unit is entered from 
outdoor walkways on the north (Fig. 26). The open plan units on all four fl oors are capable of being 
rearranged to suit changing needs. Apartments range from one-room studios to three-bedroom fam-
ily units. Most units are contained on a single fl oor but some have internal stairs and spaces on two 
fl oors. Each unit opens onto a south-facing balcony, which provides a sunny outdoor place in the 
winter while shading the solar glazing during the overheated season. Technical equipment and a 
communal laundry are located in the basement. The four-storey height was set in order to avoid the 
need for an elevator [24].

In Wohnen and Arbeiten energy, as well as water and waste systems, were designed to create a 
holistic, integrated ecological design and cohesive living community. Altogether, this project was a 
pioneering attempt to defi ne a new paradigm for sustainable building design that attracted world-
wide attention and informing and inspiring similar designs, including Kleehäuser, a 25-unit 
handicapped accessible multi-generational housing project built in Vauban in 2006, which was also 
designed by architect Gies (Fig. 27). Using a combination of design techniques and energy systems 
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successfully applied in Wohnen and Arbeiten, as well as the purchase of carbon emission credits 
from a nearby wind farm, Kleehäuser has been able to meet the stringent Swiss 2,000 Watt Society 
requirements to create an energy-effi cient, zero carbon building [25].

6 VAUBAN: TOWARD A NEW PARADIGM FOR SUSTAINABLE URBAN 
DEVELOPMENT

What is meant by the term ‘sustainable urban development’ and how can we judge whether Vauban 
or any other development is, in fact, ‘sustainable’? [26] At the end of October 1999, an international 
conference (InnerVisions) was held in Freiburg. Attended by 100 participants from 21 European 
nations, it was sponsored by Forum Vauban and the International Council for Local Environmental 

Figure 27: Kleehäuser viewed from the south. Photo by Jörg Lange.

Figure 26: Each apartment is entered from walkways on the north.
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Initiatives in order to explore these and related questions. A summary document from this gathering 
called, 10 Theses for Sustainable Urban Development, was presented at Urban 21, a global confer-
ence held in Berlin in July of 2000. These 10 Theses constitute a holistic and comprehensive 
framework that can be used to assess the success of Vauban or any other present or future sustainable 
urban development [27].

The sustainable city:

(1) Promotes an integrated planning culture
From the beginning, Vauban involved city administration, local politicians, technical experts and 

representatives of citizen groups in the design and development of the district through a fl exible and 
transparent process of continuous learning and ‘responsive planning’. 

(2) Makes use of new forms of citizen participation
Participation can range from the manipulative and tokenistic to the functional and interactive [28]. 

In Vauban, the Baugruppen-based process assured that citizens were interactive partners with the 
city and, as the primary housing developers, that their participation would be real and consequential.

(3) Implements sustainable transport and mobility concepts
Innovative transport policies complement physical design to make it possible for residents to live 

‘car-free’ in Vauban, setting a precedent for all future sustainable urban districts.

(4) Promotes environmentally sound and healthy building measures
The city of Freiburg established minimum standards for energy use, building quality and ecologi-

cal landscape design that, in nearly every case, were exceeded by the housing developed by 
Baugruppen. 

(5) Has an ecologically sound energy supply and minimizes energy consumption
Energy conserving and renewable energy technologies at all scales of environment make Vauban 

one of the most successful low energy and renewable energy powered urban districts in the world. 

(6) Strengthens regional economies
By making use of technical experts from Freiburg and the surrounding area, as well as local 

energy supply and construction services, Vauban has solidifi ed Freiburg’s position as the solar capi-
tal of Europe. In addition, the businesses created in the district itself have further strengthened the 
local Freiburg economy. 

(7) Designs socially oriented living spheres
Because of the initiatives of the Baugruppen, SUSI and students, the district has a diverse popula-

tion, even though it is now dominated by college-educated families with children. Vauban also has a 
variety of social and cultural facilities, places of education, shopping and recreational areas. In 
Vauban, nature is always near and the community is thoroughly child-friendly.

(8) Mixes requirements with supporting measures
The radically participatory approach to urban development used in Vauban unleashed a process of 

social, ecological and architectural creativity that went well beyond the already bold sustainability 
requirements of the city. This managed market approach, which integrated ‘bottom up’ and ‘top 
down’ approaches to planning and design, proved to be uniquely valuable and successful [29].

(9) Cultivates good contacts and exchange of experiences
From the beginning of planning for the district, city offi cials, technical experts and engaged citi-

zens have communicated with interested groups and individuals at the regional, national and 



284 G. J. Coates, Int. J. of Design & Nature and Ecodynamics. Vol. 8, No. 4 (2013) 

international levels about Vauban’s goals, methods and outcomes. Tours and presentations continue 
for tens of thousands of visitors who visit Vauban every year. 

(10) Has the courage to leave the beaten track
The city and individual Baugruppe have pushed the envelope on what it means to design, build 

and live in a renewable energy powered sustainable city. While still falling short of its most ambi-
tious dreams, the district has pioneered a new paradigm for the collaborative development of 
sustainable communities. 

7 CONCLUSIONS
As measured by the 10 Theses for Sustainable Urban Development, it is clear that Vauban is 
remarkably successful. It is also clear that this district is the result of a unique set of historical cir-
cumstances, in which the fl ush of optimism that arose out of the collapse of the Soviet Union and the 
re-unifi cation of Germany, met an acute need for new housing in one of the world’s most demo-
cratically oriented and environmentally conscious cities.

Thus, in conclusion, it must be asked whether Vauban is unique to the circumstances that gave 
birth to it, or is it a model that can be replicated elsewhere in the world, or even in Freiburg itself, 
which is currently planning new districts to meet a rapidly growing housing demand. Even among 
those who were primary actors in creating Vauban, there is signifi cant disagreement on this question. 
Some believe that the citizens of Freiburg are no longer passionate enough about citizen participa-
tion and sustainable design to counter the investor developers, who are now lining up to profi t from 
building the next ‘sustainable community’. Others believe that Freiburg can and will build upon 
what has been learned in Vauban (and Rieselfeld) about both citizen participation and sustainable 
design, and that the city will succeed in creating even more beautiful and livable mixed-use urban 
communities in the future. Only time will tell.
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