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Preface

Sustainable community development is essential to the long term health of
cities today. Our resources are finite. At Hopewell we are committed to cre-
ating communities that meet the needs of today’s homeowners, while re-
specting the history of the land and the environment. We also recognize the
importance of creating communities that are sustainable and that respect the
greater good of the city where we are building.

Community creation is a complicated business requiring knowledge in
the areas of community planning, engineering, environmental science, so-
cial science, human behavior, architectural design, construction, safety and
sustainability. The business requires passion, intensity, commitment and an
ability to balance the needs of many including homeowners, administrators,
politicians, countless approving authorities and a myriad of other stake-
holders. The risk/reward equation is heavily weighted on both sides.

The chapters in this book speak to the importance of the community
planning process and its need to focus on sustainability, the challenges that
can exist with implementing community plans and need for evaluating built
communities. This dialogue is important to ensure that community sustain-
ability is achieved and the intended outcomes are realized. Healthy debate
and understanding can come from exploring communities that are success-
ful and those that are not and why. There is great value to those creating
communities in this type of research.

Creating communities is an awesome responsibility that we do not take
lightly at Hopewell. Any way we can learn more about how to better de-
velop communities and to challenge the status quo we are prepared to do so.
We see ourselves as a community advocate; helping to design and build the
dreams of each homeowner by establishing a powerful community DNA.
The Hopewell difference is the community spirit and social code repre-
sented by its learned and creative design; its respect, nurturing and incorpo-
ration of the natural environment and the resultant anthropology, charac-
terized by the community’s diversity, ease of lifestyle, social connectivity
and humanity. Hopewell communities are living legacies, which provide
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residents with the best potential for community vibrancy, enduring value
and sustainability.

We, once again, were delighted to work with Professor Tsenkova to cre-
ate a learning opportunity for students. The project, as discussed in chapter
eleven, created a framework for experimental learning and discourse on a
wide range of strategies to pursue sustainability in the planning of suburban
communities. The resultant conceptual land use plans were insightfully
done and will be a tremendous resource for Hopewell as we plan for the de-
velopment of these lands in the future. Congratulations to the students on
their commitment to planning innovation and to all who have authored
chapters in this book.

Lesley Conway
President, Hopewell Residential Communities Inc.
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Planning Sustainable Communities:
Implementing the Vision

Sasha Tsenkova with Bela Syal

Increasing recognition of the importance of sustainable development in an
urbanizing world has directed the attention of planners, developers and
policy makers to sustainable urbanism. The ideas behind these new ap-
proaches relate to revitalization of cities, to more efficient growth man-
agement that improves the physical, economic, and social environment as
well as to strategies to plan and create vibrant, livable communities. While
understanding that effective growth management strategies vary across cit-
ies depending on development history, geography, demographic and eco-
nomic context, much can be learned from the analysis of planning experi-
ments to build sustainable communities, particularly in a comparative
perspective. This chapter explores the evolution of major planning ap-
proaches for urban growth management focusing on Smart Growth and
New Urbanism and their impact on the planning of new communities in
Calgary. These approaches promote new policy strategies to manage
growth in a cost effective way, create livable communities, and preserve
healthy ecosystems.

Approaches to Sustainable Community Planning

Smart Growth has been adopted by cities and municipalities across
North America with a fair degree of flexibility and adjustment of the origi-
nal ten principles (Box 1.1). Smart Growth advocates the development of
plans and programs designed to influence the rate, type, location, and the
cost of growth. It focuses on balancing competing land use objectives, on
integrating transportation and land use planning as well as on measures de-
signed to control and to stimulate growth (Tsenkova 2006). Within that
context, the challenge of its practical implementation is often associated
with the effectiveness of smart growth planning and design in the suburban
environment. The new communities guided by these principles provide
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places for people to live, work, and shop and engage residents in more sus-
tainable community practices—energy saving and composting, community
gardening, green initiatives, etc. Recent examples of livable communities
that are more balanced in function, create inclusive housing supportive of
home-based businesses, facilitate walkability and promote access by public
transit have strong implications for sustainable urban planning and design.

The popularity and acceptance of the Smart Growth movement in
Europe and North America, as well as the wide adoption of its principles,
have shown that a systemic approach to growth management sensitive to
geographic and cultural contexts is needed to reinvent cities as ecologi-
cally, socially and spatially attractive places. Notwithstanding such evi-
dence of its success, criticism advanced in the literature is related to the ef-
fectiveness of implementation of Smart Growth principles and the
consistency of implementation tools (Bourne 2001; Downs 2005). The im-
plementation gap is attributed to the lack of political will, higher develop-
ment risks and traditional consumer preference for single family suburban
homes (CMHC 2005).

Box 1.1. Smart Growth Principles

Ten Principles of Smart Growth

* Mix land uses.

» Take advantage of compact building design.

« Create a range of housing opportunities and choices.

* Create walkable communities.

« Foster distinctive, attractive communities with a strong sense of place.

* Preserve open space, farmland and critical environmental areas.

« Strengthen and direct development towards existing communities.

* Provide a variety of transport choices.

 Make development decisions predictable, fair and cost-effective.

» Encourage community and stakeholder collaboration in development deci-
sions (Smart Growth Network 2006)

New Urbanism adopts many of the Smart Growth principles but em-
phasizes the importance of urban form and structure. Its original concept
was founded on concerns regarding the placelessness of suburbia, the seg-
regation of land uses and the negative environmental effects of automobile
traffic (Congress for the New Urbanism 2000). The Charter of New Ur-
banism (1996) advocates high quality urban design, pedestrian friendly
environments, attractive streets, parks, and squares. It promotes the mix of
uses, fine grain design, connectivity, order, coherence and visual under-
standing and sense of place (Grant 2006). New Urbanism reverts auto-
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dependency with transit-oriented development on urban infill, suburban
greenfield and grayfield sites. The ‘transect’ has been more recently devel-
oped to order the cross-section of a city through a gradient of six zones
with gradually increasing density from the natural hinterland to the urban
core. Urban plans and policies in Canada developed during the last fifteen
years reflect some of these principles such as mixed use, transit-oriented,
high density development, quality design and flexible zoning (Gordon
2003). While New Urbanism has been a success in some suburban com-
munities, particularly its aesthetic of front porches and heritage styles, it is
not usually accompanied by higher density, transit-oriented developments.
A recent survey of 42 case studies in Canada indicated that several New
Urbanism principles were less successfully implemented:

« Achieving a mix of housing types at the block-face scale.

« Establishing viable commercial districts within the project.

* Including a reasonable share of affordable housing.

« Enhancing project densities above twelve units per acre.

« Creating communities that do not rely on the automobile.

* Developing fully connected street systems (Grant and Bohdanov, 2006:121).

A new system of Leadership in Energy and Environmental Design
(LEED) for Neighbourhood Development (ND) takes the approaches of
Smart Growth and New Urbanism further. In 2007, the U.S. Green Build-
ing Council (USGBC) in partnership with the Congress for the New Ur-
banism and the Natural Resources Defense Council released the Pilot Ver-
sion of LEED ND Rating System. Administered by the U.S. Green
Building Council, the system evaluates both the design and the construc-
tion procedures of new development on infill and greenfield sites (New-
berg 2005). The purpose of LEED ND is to encourage developers to create
new development that will “revitalize existing urban areas, reduce land
consumption, reduce automobile dependence, promote pedestrian activity,
improve air quality, decrease polluted stormwater runoff, and build more
livable, sustainable, communities for people of all income levels.”
(USGBC, 2007: 1). The program is currently in the process of evaluating
pilot projects and will be launched in 2009. There are currently 238 pilot
projects, 21 of which are in Canada (USGBC 2008).

The rating system places emphasis on credits in the following areas:

o Location efficiency: encouraging new development to occur in places
where there is already access to services and amenities such as transit,
walkable commercial development, existing municipal services, etc.
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e Environmental preservation: protecting wetlands and watercourses,
wildlife habitats and endangered species, and sensitive or valuable agri-
cultural lands.

e Design and construction elements: utilizing technologies and design to
improve the human experience of the urban environment.

o Resource efficiency: increasing efficiencies in the materials used for
construction, as well as efficient electricity generation, water treatment,
and waste management (USGBC 2007).

Implementation Trajectories

Calgary is one of the fastest growing cities in North America. The pace
of that growth in recent years has created significant challenges associated
with land development pressures, demand for higher investment in infra-
structure, shortage of affordable housing and suburban expansion. The
City of Calgary is committed to efficient growth management guided by
sustainability principles adopted in 2007. Box 1.2 documents a high level
commitment on behalf of city politicians, planners and policy makers in
that regard. There is a considerable overlap with the ten principles of smart
growth.

Box 1.2. Sustainability Principles of The City of Calgary

Create a range of housing opportunities,

Create walkable environments

Foster distinctive, attractive communities with a strong sense of place

Provide a variety of transportation options

Preserve open space, agricultural land, natural beauty and critical environ-
mental areas

Mix land uses

Strategically direct and manage redevelopment opportunities in existing areas
Support compact development

Connect people to goods and services locally, regionally and globally

Provide transportation services in a safe, effective, affordable and efficient
manner that ensures reasonable accessibility to all areas of the city for all citi-
zens

e Utilize green infrastructure and buildings.

A number of higher level policy reviews and strategic plans place an
explicit emphasis on new approaches to the planning of sustainable com-
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munities such as the Sustainable Suburbs Review, Smart Growth Rating
System and Environmental Footprint Project. Ultimately the City is pro-
moting sustainable low impact development with an emphasis on fiscal,
environmental and social sustainability. Figure 1.1 schematically outlines a
series of planning tools and approaches to achieve sustainability in the
three major domains ranging from compact development and sustainable
infrastructure to pedestrian oriented development, green initiatives, healthy
lifestyles and social interaction. Ultimately the implementation of such al-
ternatives reduces capital and maintenance costs, minimizes environmental
impact and contributes to social equity.

Three case studies demonstrate a trajectory of development and evolu-
tion towards more sustainable communities in Calgary. McKenzie Towne,
Currie Barracks and Mahogany illustrate the incremental progress
achieved through the planning and design process as well as its implemen-
tation challenges.

Figure 1.1. Planning Approaches to Achieve Sustainability in Calgary
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McKenzie Towne

In 1995 McKenzie Towne was Canada’s first New Urbanism master
planned community (Gause, 2002). Planned by Andre Duany and Eliza-




6  Planning Sustainable Communities: Implementing the Vision

beth Plater-Zyberk, the community was built on 2400 acres on the edge of
the City of Calgary with a target density of 6 units per acre. Developed by
Carma—a single corporation—the community pioneered many innovative
concepts requiring special design, planning and engineering approval.

The community has four villages, each with a central park and a variety
of architectural styles. The commercial main street consists of an array of
shops, services and community facilities. Although the forty-six acre town
centre is designed to include office spaces, the market will ultimately de-
termine what commercial uses will be provided. McKenzie Towne imple-
mented storm water retention plans to reduce the demand on city-built in-
frastructure. Components from traditional neighbourhood design were
applied, including front porches, decreased front setbacks, granny homes,
and treed boulevards with pedestrian friendly environments (Tsenkova,
2006).

Figure 1.2. Mixed-use Development in Garrison Woods and Multi Family Com-
plex in McKenzie Towne

A small share of multi-family units is available in close proximity to the
town centre. The first two villages of McKenzie Towne were designed to
integrate various housing types—townhouses, walk-up apartments, single
family homes with granny suites—as well as promote community interac-
tion through pathways and connectivity of open spaces. Upon completion
in 2015, McKenzie Towne is expected to contain 6,500 housing units
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home to 20,000 residents. It is recognized for its architectural design,
streetscapes and compact development form.

Currie Barracks

Currie Barracks is a former Canadian Forces Base located in the inner city
of Calgary. The project has received LEED ND Gold certification for its
Community Plan (CLC 2008a). The 200 acre site has been redeveloped in-
to a mixed use community with 3,200 homes, 200,000 square feet of retail
space, and 300,000 square feet of office space. At build-out, Currie Bar-
racks is expected to host 2,500-3,000 jobs with an expected completion in
2018. The site is designed with a target of 16 units per acre and 14 heritage
buildings are preserved and integrated into the new community. The
Community Plan, developed by Brown and Associates, is guided by New
Urbanism principles. It aims at efficient site planning, walkable streets,
mixed-use neighbourhood nodes with schools, parks, shopping within
walking/biking distance and convenient access to bus routes (CLC 2008b).

These design aspects as well as the implementation of architectural
guidelines by Canada Lands Corporation enhanced the historic character of
the development and contributed to a high quality public realm. Canada
Lands Corporation also created a planning process, which enabled a prag-
matic balance between market forces, community need and city policies to
encourage more environmentally sustainable development. The implemen-
tation had its own challenges, starting with changes of city standards and
regulatory processes during the initial phase in Garrison Woods to allow
for greater innovation in design and new approaches to urban infrastruc-
ture.

Mahogany!

Calgary today is at cross-roads and going through a soul-searching experi-
ence. Processes like ‘ImagineCalgary’ and ‘Plan-It’ are striving to set a
vision for Calgary for the next 70 years. Once this vision is put in place,
the next and more challenging step will be to implement the vision. The
vision must stand the test of the market in order for it to become reality. It
will need the resolve and commitment of municipal representatives, buy-in
from the public and the confidence of the risk-takers (builders and devel-
opers) in its ability to lead the change.

1 Excerpt written by Bela Syal.
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Smart Growth is at the core of this vision. Inner city intensification and
smart suburban communities are fundamental aspects of implementing the
vision. Over the past several years, the planning for Calgary’s suburban
communities has made significant strides in this direction. The plan for
Mahogany, a new community located in southeast Calgary, is a result of an
innovative and integrated process between the developer, Hopewell Resi-
dential Communities, the planning consultants, Brown and Associates, and
the City Planners. Following are the key smart growth principles integrated
in the community of Mahogany (see Figure 1.3).

Figure 1.3. Smart Growth Principles in Mahogany
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Compact development and an inclusive community. With an overall
density of 10 units per acre, Mahogany sets the stage for intensification of
suburban communities in Calgary. To put this in perspective, the commu-
nities built in the 1970s and 1980s achieved a density of 4-6 units per acre,
while in the 1990s, 6-8 units per acre was stipulated by the City. The sub-
urban communities today are planned to be twice as compact as the com-
munities two decades ago. The higher density comes with a higher per-
centage of multifamily residential, which caters to the needs of a broader
socio-economic group. Inclusive communities offer housing products at
various levels of affordability and for a range of demographic groups. It
should be noted however, that recently approved communities with densi-
ties 10 units per acre or greater have not yet been implemented. Their suc-
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cessful implementation to a large degree will be determined by the public’s
willingness and support to live in more compact forms of housing includ-
ing condominiums and townhouses.

Alternative travel choices: Transit, walking and bicycling. Providing al-
ternative choices for travel other than the automobile, is fundamental to
long term sustainability. The Mahogany plan consists of a strong mixed-
use high density Transit —Oriented Development (TOD) adjacent to the fu-
ture LRT station. The mixed-use core will promote transit usage by ac-
commodating higher density residential developments and local commer-
cial services. The community design integrates a radial system of direct
street connections to key destination areas such as schools and recreation
amenities throughout the community. A comprehensive open space system
further promotes walking and bicycling.

Environmental sustainability and low impact development. Preservation
of natural features and integration of low impact development (LID) prin-
ciples for storm water management has become a key element of new
community design. The ultimate intent is to maximize the quality and mi-
nimize the quantity of storm water discharge into our river streams. The
Mahogany plan integrates a large wetland complex into the storm water
system to create a bio-diverse eco-system. The wetland complex is located
adjacent to a school site thereby enhancing the educational benefits of the
interpretive trail and nodes proposed in the complex.

Mixed-use complete community. The intent of this principle is to plan
and build communities which cater to the daily needs of its residents, mi-
nimizing the need to travel outside of the community. The urban core in
Mahogany is envisaged as a vibrant mixed-use area which will include rec-
reational, shopping, institutional and educational facilities in addition to
higher density residential. The Seton Employment Centre, which includes
the South Health Campus, is located immediately to the southwest of Ma-
hogany. It is recognized that given the complexity of the job market, it is
difficult to achieve the objective of balancing housing with local work op-
portunities. The goal, however, is to maximize the opportunity to house
people close to where they work to the extent possible.

Legibility/Sense of place. Legibility and orientation are sometimes diffi-
cult qualities to achieve in largely homogeneous communities with few
visual landmarks and nodes. Closely related to these intangible elements is
the creation of a sense of place, which fosters a sense of belonging to the
community. Through the proposal of distinct neighbourhood nodes and
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Figure 1.4. Mahogany Community Plan

A0z



Planning Sustainable Communities: Implementing the Vision 11

landmarks at key focal points, the Mahogany plan strives to create a legi-
ble community, which provides a sense of orientation to its residents. The
urban core, enveloped by a three-part lake with public jogging paths at the
interface, will serve as ‘Downtown Mahogany’. The focal point of the ur-
ban core is the Central Green.

The success of implementing the above principles will be subject to the
dynamics of numerous external factors and to the prevailing market forces.
Flexibility of the plan to respond to these forces without compromising the
overall vision will be the true test of our readiness for change. Each of the
three communities reviewed in this chapter are considered to be successful
and address different aspects of sustainability, thus creating a development
pattern with different strengths and weaknesses.

Conclusion

During the 1960s, the movement of people away from urban centers led to
the evolution of the suburban residential neighbourhood, and ultimately to
strip commercial and office development. Continuing demand for lower
density housing resulted in consumption of large tracts of land at the ex-
pense of the environment and the increasing economic and social costs
(Fischler 2004; Galster et al. 2001). In recent years, there have been con-
certed efforts in Europe and North America to deal with the urban sprawl
that resulted from unchecked development and laissez-faire attitudes (Ben-
field et al. 2001). The challenge in the future is to accommodate growth
through development that is marketable and economically feasible; devel-
opment that is guided by the principles of Smart Growth; development that
creates a sense of community and identity through effective planning and
design solutions (Tsenkova, 2006).

This book presents a range of planning approaches to create sustain-
able communities. The experience at the local and international level indi-
cate a growing commitment to change and new patterns of development
that protects open space and farmland, revitalizes communities, keeps
housing affordable and provides more transportation choices. In the physi-
cal form, this is characterized through the preservation of ecologically
sensitive areas, floodplains, and agricultural land with the provision of
compact development offering a diversity of uses serviced with public
transit.
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The new planning approaches are guided by the vision for sustainable
cities as places that build on their assets and have a strong sense of place.
Although community plans in Calgary and other cities featured in this
book create a bold vision for new sustainable communities that are com-
pact, transit oriented, and diverse in terms of housing choices and neigh-
bourhood amenities, the implementation process tends to be challenging
and often diverges from the original concept. The planning policy frame-
work advocates integration of land uses, clustering of neighbourhood ac-
tivities and environmentally sensitive approach to development. It articu-
lates the need to create a strong sense of place and neighbourhood identity
through preservation of the cultural and environmental heritage on the
land. However, as many of the contributions in this book point out, defin-
ing a market niche is one of the barriers of innovative community devel-
opment. These communities often challenge regulatory practices, city
standards for planning approval and infrastructure provision, and thus de-
velopers are required to take an additional risk as well as face delays and
higher development costs.

The significant attention that urban growth management receives in dif-
ferent cities today highlights an ongoing debate, which questions the le-
gitimacy of sustainable community planning to address the failure of past
attempts to produce livable and sustainable cities (Talen 2003, Porter
2002). The achievements in that regard demonstrate the diversity of im-
plementation challenges in different contexts, the evolution of policy de-
velopment, public involvement and adherence to a continuous system of
values. In the future any city must continue to focus on shared values, and
remain flexible to changes in social, physical and economic conditions, as
growth, like decline, results in change. The struggle to understand the im-
pact of choices related to smart growth management is likely to persist for
planners, developers and local politicians and city residents. Contributions
in the book seek to inspire policymakers, planners and designers to learn
from innovation in other cities and to experiment with a range of planning
tools, know-how and design solutions.
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2 Future Cities: Experiments in Sustainable
Urbanism

Thomas Schroepfer and Limin Hee

This chapter describes an ongoing interdisciplinary collaboration, which
explores possible emerging forms of sustainable urbanism in the 21% cen-
tury. The idea of sustainable cities is examined in more than environmental
and ecological aspects, to highlight the emergent forms of urbanism based
on new paradigms that inform on the shape of cities to come. The two case
studies discussed embody complex topics of design, dwelling, community
in space, building technologies, environmental strategies, as well as mod-
els of affordability. Comparisons of the two developments allow the au-
thors to draw important lessons in sustainable urbanism, and serve as
points of departure to the imagination of future sustainable cities.

Introduction

The idea of sustainable cities is examined in this research in more than en-
vironmental and ecological aspects, to highlight the emergent forms of ur-
banism based on new paradigms that inform on the shape of cities to come.
The built experiments discussed embody complex topics of design, dwell-
ing, community in space, building technologies, environmental strategies,
as well as models of affordability, but at the same time explore new trajec-
tories in the development of sustainable urban housing. This research is an
ongoing interdisciplinary collaboration, which discusses possible emerging
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forms of sustainable urbanism in the 21* century.t This chapter is based on
the following case studies:

Case Study 1: Vauban describes the guiding principles and their imple-
mentation in the planning and design of a new major development of a sus-
tainable city district: a 38-hectare former barracks site near the town center
of Freiburg, Germany that was purchased by the city in 1994 with the goal
to convert it into a flagship environmental and social project. Vauban
comprises 2,000 homes to house 5,000 people, as well as business units to
provide about 500-600 jobs. The project is currently nearing completion
and is widely seen as one of the most positive examples in Europe of envi-
ronmental thinking in relation to urban design.

Case Study 2: solarCity Linz currently comprises about 1,300 homes
and 3,000 inhabitants. It was designed as a flagship development for re-
newable energies in urban design and includes projects by architects like
Foster and Partners, Richard Rogers, and Thomas Herzog. Construction
time of the nucleus of solarCity took place from 1995 to 2005.

Case Study 1: Vauban

Freiburg, a university town in the southwest of Germany with some twenty
years of environmentally sensitive policies and practices, has often been
called the European capital of environmentalism. The purchase of Vauban,
a 38-hectare former French barrack site near the historic town center pre-
sented the excellent opportunity for the city to build a flagship environ-
mental city quarter. Three phases were planned for implementation be-
tween 1998 and 2006, and comprised 2,000 homes for a population of
5,000 plus small businesses to provide 500 to 600 jobs within the quarter
(EU-LIFE, 2005). The following section summarizes the ideas and ideals
for Vauban (Jehle, 1999).

1 This chapter is the result of the collaborative interdisciplinary research project titled Tran-
sUrban that is funded by the Harvard University Graduate School of Design. An abridged
version of the chapter has been published under the title “Emerging Forms of Sustainable
Urbanism: Case Studies of Vauban Freiburg and solarCity Linz” in Journal of Green Build-
ing Volume 3 Number 2 in Spring 2008. Photographs are those of the authors unless other-
wise specified.
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Ideas and ldeals

Diversity in Place — A community to be created in place by achieving a
good mix of demographic groups, cutting through different generations,
work, culture and abilities - the new, inclusive city quarter is envisioned to
comprise privately-financed homes mixed with social housing, without any
groups being singled-out.

Figure 2.1. Aerial, Vauban

Ay

Design by Choice — Allotment of small parcels to be developed by dif-
ferent architects working with different client groups allowed for a variety
of design solutions based on simple guidelines set by the city authorities.
This model enables multiple built solutions developed from the ground-up
instead of the top-down planning model, encouraging a sense of ownership
and shared responsibility in developing the form of the community.

Self-organizing Communities — The integrative approach to shaping the
form of the city quarter works through innovative processes and embody
an interdisciplinary approach. By articulating their needs and expectations,
the community is formed in space even before the first building is erected.

Open-ended Development — New layouts that allow for openness for a
multitude of uses through flexible planning and design make room for
changes in family type, size and composition in the future. The design and
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layouts of public amenities and institutions are intended to accommodate
changing social needs as the community matures.

Public Space — Good public spaces at different scales are created with a
strong emphasis on public safety through the design and layouts of these
spaces. These spaces form the backbone of the new city quarter.

Environmental Urbanism - Clear guidelines for the development of the
new city quarter favor environmentally friendly urbanism a new reality —
car-reduced neighborhoods both through removing the need for automo-
biles as well as restrictions to car parking. Tramlines form the backbone of
public transportation linking the new city quarter with the rest of the city.
For local travel, amenities and public institutions are located within walk-
ing distance.

Tools and Implementation

The ideas and ideals for Vauban had to be translated into comprehensive
policies, regulations and initiatives that would lead to the desired results,
as well as the formation of citizens’ groups empowered to reify the goals
of such a development. The following sums up the implementation tools
for the development of the Vauban quarter:

Diversity in Place — A community to be created in place by achieving a
good mix of demographic groups, cutting through different generations,
work, culture and abilities. The Freiburg city authorities had been able to
achieve their environmental and social aims through planning and building
regulations and conditions for the sale of individual plots. These included
increased building density, social and functional mixes, flat roof greening,
and rainwater disposal within the building boundaries. The requirements
for Vauban further some of these aims, some more stringent than national
requirements.

Building Co-operation — A large part of the success of the Vauban de-
velopment could be attributed to the ground-up community planning proc-
ess facilitated by the non-profit organization, Forum Vauban (now
Stadtteilverein Vauban), founded in 1994 at the inception of the project as
a forum to initiate public participation that went far beyond what was le-
gally required (Schubert, 2006). The Baugruppen (groups of future build-
ers) model proved to be crucial for Vauban. The extended citizen partici-
pation in Vauban led to a large number of workshops in that participants
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discussed topics like designing residential streets, green spaces and energy
consumption that often led to suggestions, which were presented to the of-
ficial planners and often became part of the planning and design of the new
district (Fabian, 2006).

Figure 2.2. Housing Block, Vauban

Community Building — The implementation of joint building projects
and public participation through Forum Vauban helped to forge a mix of
residential buildings and workplaces. Community relations were built even
before physical building (Glatz, 2006). In an attempt to determine a het-
erogeneous community, a model called Blockprofil (block profile) was de-
veloped along categories of resident types in terms of martial status, num-
ber of children, occupation, etc, to ensure that the desired diversity was
fulfilled (Fabian, 2006).

Programs — Vauban houses its population not only in new buildings, but
also included the use of some renovated barrack buildings as student hous-
ing and functions to service the quarter, such as schools, shops and various
offices related to the new city quarter.

Mobility Concept — Vauban is designed to reduce the need for car-use
and to cut overall journey distance. Tram and bus stops are placed not
more than 500 m from buildings in the neighborhood. The car parking ga-
rages located at the edge of the development support the creation of car-
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reduced Vauban — car access is limited and restricted to the main access
road. A city bus already runs through the district and in 1998, the city au-
thorities approved the extension of the existing tramline to run the length
of the main street in the development, with the plan to enable connection
between tram and the rail network in the near future.

Figure 2.3. Housing Block, Vauban

Traffic Infrastructure and Public Space — in Vauban, the streets are tak-
en over by a multitude of public functions besides being access roads. On
the development’s main tree-lined thoroughfare that links the quarter to the
city, the street is bounded by a footpath-cum-cycle track, which buffers the
housing developments and community gardens. There is a speed limit of
30 km/h on the main thoroughfare, while the side access roads have a limit
of 10 km/h and are no-parking zones, aside for set-downs and deliveries.
As such, they take on the function of urban courtyards. Shops, offices,
medical facilities, and cafes surround the main public square of the quarter.
Other types of public spaces include the arcade spaces created by lifting
apartments above ground floor businesses and retail units and are fronted
by a short-term parking area. The north- and south-end of the quarter have
streets, which are entirely residential.2

2 The building regulations of the federal state of Baden-W(irttemberg made it necessary to
invent a legal framework to realize this concept. The Verein fiir Autofreies Wohnen (Asso-
ciation for Car-free Living) in Vauban was founded as a legal body for its implementation.
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Green Spaces — Existing trees had to be included in the layout for Vau-
ban. The vegetation of an existing creek was made a conservation area.
The new district has a calculated mix of open public green corridors and
private green spaces. Three green corridors connect the creek area with the
new district in the North. In anticipation that at the completion of the de-
velopment, the built-up areas would have taken up about half of the sur-
face area of the ground area, provisions for rain water collection in the
form of large one meter wide trenches along the streets to ensure that
rainwater could be returned to the soil to maintain the natural water table.

Figure 2.4. Rolf Disch, Solarsiedlung, Vauban

Environmental Measures — Already the masterplan for VVauban took in-
to consideration many environmental factors e.g. prevailing winds on the
site.? In the quarter, all buildings must meet the low energy house require-
ments of an annual heating energy consumption 65 kWh/m? or less.* With
a few exceptions, buildings were restricted to a height of three to four

With more than 140 households within the first developing section alone, Vauban is one of
the biggest projects of this kind in Germany.

3 There is a stream of cold air coming from the declined slopes of open land uphill of Vau-
ban. Barriers against this stream, which has a very good impact on the local climate condi-
tions, were reduced to a minimum.

4 The average energy standard in Germany for buildings built between 1995 and 2000 is
about 100 kWh/m? per year. The standard of older buildings is about 200 kWh/m? per year.



22 Future Cities: Experiments in Sustainable Urbanism

floors to ensure good climatic performance in outdoor spaces a good qual-
ity of daylight. Many buildings are equipped with solar panels, others have
green roofs.> Buildings consume about 30 per cent of the energy that com-
parable but “unsustainable” buildings consume, and 65 per cent of this en-
ergy comes from renewable sources. About two thirds of Vauban’s houses
are served by a combined heat and electricity plant that is powered by a
mix of 80 per cent wood-chips (which are considered a renewable and car-
bon-neutral source of energy) and 20 per cent natural gas.® Also included
in the development are buildings designed as passive houses that do not
need conventional heating systems. The heat requirements are covered by
so-called internal gains, passive solar gains and a technically simple heat
recuperation system. The buildings are insulated with 35 to 40 cm of min-
eral wool or polyurethane and have triple-glazed windows that are coated
with a heat-reflective material (Disch, 2006). The buildings are oriented
north to south and unobstructed by adjacent plus-energy buildings and
produce 15 kW/m? per year. Vauban’s environmental performance is
monitored by the Institute for Applied Ecology Freiburg.’

Critique

The following section evaluates the VVauban project as it is built against the
ideals and ideas embodied in its inception. For the sake of the discussion,
the ideas are condensed in four thematic areas that raise questions of idea
versus actual form. This discussion is still open-ended as many of the ob-
servations may have to be quantitatively verified to be used as actual data
(Schroepfer et al., 2007).

Community — That Vauban was conceived on the site of former French
Army barrack grounds allowed for an experimental community on a site
that in parts offered almost a tabula rasa condition. Such a condition both
afforded innovation, but to some degree, detachment from the surrounding
environs of Freiburg. It is also unclear how well the work-live environ-

5> The onsite co-generation plant produces 50 per cent of the electricity for Vauban. Photo-
voltaic devices produce 10 per cent.

6 Solar PV and other renewable energies still only provide 2 per cent of the power that
Freiburg needs. The city currently generates 50% of its electricity from natural gas CHP
plants. The rest is imported, including 30% from nuclear. Freiburg’s goal is to decrease nu-
clear influence and increase the energy from renewable sources to 10 per cent by 2010.

7 According to the provisional figures of the institute, Vauban produces per year: 28 GJ en-
ergy savings, 2,100 tons of CO,-equivalent reduction, 4 tons of SO,-equivalent reduction,
1,600 tons of mineral resources savings. This is the first time that a complete urban
neighborhood is analyzed with respect to all its components.
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ment expressed in the brief for Vauban has come to fruition. The employ-
ment opportunities within the quarter are few, consisting mainly of opera-
tors of the small retail outlets, services providers such as cafes, schools,
and a limited number of small offices. The adjacent communities may add
to the conviviality of Vauban’s center, but it remains to be seen if these
communities form social networks. The pluralistic communities mentioned
in the ideals translate in the actual quarter to a population that seemed
composed of young married couples, middle-class white-collared workers,
college students and those who share the similar progressive mindsets.
About 17 per cent of Vauban’s current population is under the age of 17.
Such a demographic also creates demands for amenities for children and
teenager, which might become obsolete once this clustered demographic
age group outgrows these facilities. It is a rare sight in Vauban to see older
persons, or those from more diverse racial and occupational backgrounds.

Urban Form — Vauban’s main street corridor, Vauban Allee is about 35
m wide, with a streetcar track and stations situated in the median. If one
were to consider the urban scale of the project by analyzing a section
through its main street in relation to the buildings on both sides, one would
expect such a scale to suggest an urban thoroughfare. Vauban’s policy of
limiting cars in the precinct seems in contradiction to such a scale. The
main street also leads to a dead end on the West of the site, so that the
street would not become a vehicular thoroughfare. Such a policy does keep
traffic low, but also leads to a cut-off from surrounding neighborhoods.
While the clear guidelines for sustainable building leads to interesting and
diverse solutions for the house and apartment forms, it is not clear how the
ideal of growth could be implemented, as VVauban has clear boundaries.

Environment — Vauban displays a complex network of environmentally
friendly planning measures. The accumulation of those best practices has
some negative effects on the urbanity and connectivity of the new city
quarter. For example, the rather unattractive, one meter deep infiltration
trench for storm water runs for the whole length of the boulevard and not
only adds four meters to its dimensions, but also hinders the exchange be-
tween the two boulevard sides. There would have been opportunities to
overlay some of these services and to make better use of the green spaces
for rainwater retention. It appears that these eco-technologies and practices
have to be further studied in their effects on urban space.

Public Space — The most successful public spaces in Vauban are the
small-scale residential streets, which are car-reduced zones, and function
as children’s play areas. These streets act like extended front porches, and



24 Future Cities: Experiments in Sustainable Urbanism

are often meeting places of neighbors, and provide a good sense of public
safety. However, as one moves towards the scale of the main street and the
arcaded walkways, a real sense of urbanity is lacking in its public space.
Whereas the abundant linear green parks are heavily populated by chil-
dren, the oversized main street that would have offered the opportunity of
a vibrant street life is fairly vacant in the middle of the quarter. It also
seems as though there is a lack of critical mass of population to make these
areas lively.

Case Study 2: solarCity

The second case study, solarCity, was chosen because it shows many simi-
larities to Vauban: it is a new city quarter in Linz, Austria that aims to
have minimal environmental impact through its self-sufficient energy gen-
eration systems as well as processes to deal with waste and waste water on
site, as well as retaining rainwater within the locale. The experimental
community aims to be a model for ecological living at the beginning of the
21* century. Built on a site near the historical City of Linz, solarCity is a
public housing initiative. The project aims to be on the cutting edge of ar-
chitectural and landscape design, and is also an exemplar of public-private
partnership in achieving the goals of sustainable planning, design and con-
struction (City of Linz, 2007).

The City of Linz and the Austrian planner Roland Rainer commissioned
the new city quarter. The brief called for a model residential community
with a potential settlement of between 5,000-6,000 homes, using the state-
of-the-art eco-technologies. It was to serve also as a living laboratory for
low energy consumption. In 1994, the city teamed up with four of the most
important non-profit making residential construction organizations in Linz
with an agreement to finance and plan the first phase of the model estate
with an initial 630 low-energy homes. A further eight non-profit construc-
tion organizations joined in 1996 and the initiative was to include 1,317
homes. Based on Rainer’s masterplan the first 630 homes were designed
by well-known architects such as Norman Foster, Richard Rogers and
Thomas Herzog, assisted by German engineer Norbert Kaiser, a specialist
in environmental technologies. The sustainable city was to be a model fu-
ture city to promote low cost building and low energy consumption meth-
ods on a worldwide basis. The city held an architectural competition in
1996 for the design of more homes. The winner was the Viennese architect
Martin Treberspurg, a solar specialist with experience in public residential
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construction (Reinthaler, 2007). The following section summarizes the
ideas and ideals for solarCity.

Figure 2.5. Aerial, solarCity

Ideas and Ideals

Site Layout and Traffic — The sustainability ideals were to examine opti-
mum density, flexibility of housing types and to promote pedestrian and
cycle traffic — a car-free environment as far as possible. The network of
road and paths would be planned so that cars would be parked in collective
garages and the estate connected to the city center via trams, express buses
and the Ebelsberg bypass. In the medium term, the aim would be to in-
crease access via a rapid rail system. The natural topography was to be re-
spected in laying out the homes, making most of building orientation and
the local climatic conditions. An attractive town center with Kindergartens,
schools and a multi-function center are planned in the center of the new
quarter, not only serving the new district, but also older communities near-

by.

Building Design and Materials — The buildings would primary have a
linear framework and have a height of two or three stories. The town cen-
ter would be primarily north-south oriented, with passive environmental



26 Future Cities: Experiments in Sustainable Urbanism

measures effected through atriums and compact layout; active measures
include controlled building ventilation and hear recovery systems, under-
ground air pre-heating or cooling depending on the seasons and PV collec-
tors integrated with the roof or facade systems.® Excess heat in summer is
lessened via covered passages and light deflecting mirrors. A catalogue of
building materials based on eco-building principles and criteria is com-
piled by the builders, who would have to work on the basis of such agree-
ments.®

Community — In 1996 the Wohnbund Salzburg was commissioned to
develop an overall structural plan for a sustainable community for the new
city quarter. A mix of housing types, owned as well as size of apartments
to be built are determined to ensure a diversity of family types would be
able to afford to live in the new quarter. Active participation from the fu-
ture community was also encouraged, who will also eventually care for the
areas in the vicinity of their homes as well as for some public spaces.

Environmental Measures — Energy would be not be supplied by the city
grid but would come from the widespread use of solar panels and installa-
tions that would make the whole city self-sufficient and even return energy
surplus to the city grid. A compact layout was favored with buildings
largely oriented towards the south, with highly insulating facades, natural
ventilation and lighting and optimum storage of heat. Solar collectors with
a cover extent of at least 34 per cent would generate hot water.°

Natural and Open Spaces — The city placed high importance on the envi-
ronmental impact of the new development on the riverine ecology on the
Traun River, but at the same time would like to introduce open and public
spaces in the parkland. A landscape design competition was held in 1997
by the city for such development.it The Kleiner Weikersee, a natural lake

8 Generally, the passive solar design includes strategies to maximize solar gains and mini-
mize heat loss and overshadowing.

9 E.g. the Kindergarten is largely built out of timber. Fagades in solarCity include passive
solar energy recovery systems, decentralized wall-integrated ventilation devices, wood,
aluminum or synthetic material high-quality windows.

101t was planned that the development would not be supplied by the city’s electricity grid
but co-generate its own energy, which would make the neighborhood completely independ-
ent and even allow it to return part of its energy surplus.

11 The project attempts to demonstrate how a city development and nature can be brought
together and how its inhabitants can be offered a high standard of living without having the
natural environment suffer a result. The project includes preservation of surrounding
marshland in its entirety, avoidance of ecological barriers and divisions, preservation of
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in the region, would be expanded to create new bathing areas, and a bridge
added for pedestrians and cyclists at the narrow crossing. The Traun-
Danube riverside nature reserve would be preserved, but made accessible
via timber gangways, information stations and a system of paths. Recrea-
tion space for the development would include an intensively designed park
landscape between the residential and natural areas, with areas for relaxa-
tion and recreational activities. An existing stream, the Aumihlbach would
be re-established through eco-engineering and would be integrated with
the park landscape.

Water and Waste Disposal — Within the framework of a pilot project for
waste disposal is the waste water-free estate: 106 homes and the school
would be fitted with special toilets that would separate grey, yellow and
black water. The yellow water would be enriched with nutrients and ap-
plied as agricultural fertilizer, while solid waste would be composted. Grey
water would be cleaned in sand and reed bed filters and fed into the nearest
stream. A rainwater reclamation system using hollows gullies and reser-
voirs would ensure that rain water is retained in local ground.

Urban Morphology — The masterplan for solarCity in many ways are
modeled after the Garden City model. Both are designed in a radial form
with neighborhood wards in each quadrant. While the Garden City is
linked to the Central City via train, solarCity is linked to Linz City via
tram.2 The town center and commercial facilities in both cases are located
in the center of the radiant, and the city surrounded by a green belt — in the
case of the solarCity, the nature reserves hem in the development almost
on three sides, while the existing districts of Ebelsberg and Pichling are on
the west and south-west. The development of the solarCity is tightly bound
by development regulations for sustainable development and building ori-
entation, while the Garden City models are regulated to control form and
spatial environment.

Like the Garden City, solarCity’s form and density tend towards decen-
tralization of the city in being a satellite city quarter. However, while the
Garden City is developed as a co-op, solarCity is a project initiated by the
municipal government as public housing. Nevertheless, the environmental
“stake-holding” as well as the participation of the community in shaping

valuable biotopes, re-admittance of flood water to restore the natural ground water level of
flooded marshland, natural forest cultivation, and reduction of noise and emission levels.

12 Like Vauban, solarCity is designed to reduce the need for car-use and to cut overall jour-
ney distance.
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the public spaces near their homes allows the community to determine
some aspects of the development.

Tools and Implementation

Like in Vauban, the ideas and ideals for solarCity had to be translated into
comprehensive policies, regulations and initiatives that would lead to the
desired results. The following sums up the implementation tools for the
development of solarCity:

Building Regulations — The City of Linz defined a number of building
requirements in land sales contracts to achieve important goals for solar-
City. These stipulated that all buildings had to be built according to the
Awustrian low energy building standard that limits heating requirements to
40 kWh/m? per year. The city further recommended a catalogue of build-
ing materials based on biological and ecological criteria. Further, solar-
City’s buildings have a height restriction of four stories above ground.
Most of the buildings therefore need not be equipped with elevators. For
the development of solarCity, the City of Linz entered into contracts with
twelve non-profit housing development agencies.

Community Building — Social considerations played a dominant role in
the design and implementation process of solarCity. The design team was
well aware that the creation of public housing for 3,000 people on a green-
field site 10 km from downtown Linz posed the high risk of creating an
isolated social ghetto. A group of social planners was hired to develop de-
tailed guidelines regarding population mix, appropriate housing types,
public infrastructure and open space qualities. They also made recommen-
dations regarding the social implementation process and the integration of
the 4,000 inhabitants of nearby Pichling. In their analysis, the social plan-
ners recommended the creation of a community whose composition is sim-
ilar to that of the city of Linz. One key recommendation was to keep the
social housing percentage to a minimum and to lower the amount of rental
apartments from a projected 85 per cent to 40 per cent in order to increase
diversity and decrease fluctuation. Rent-buy options (an apartment can be
rented with an option to buy later) were introduced to increase home own-
ership, which is considered to the basis for a stable neighborhood.
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Figure 2.6. Auer+Weber, erial,solarCity Center

Programs — Besides housing solarCity features a series of other pro-
grams including a district center that houses a senior citizens’ club, a li-
brary, education facilities, a number of event spaces as well as stores, ca-
fes, and restaurants that service the city quarter. Other building programs
include a school, a kindergarten, a sports club, a family and a pastoral cen-
ter. The outdoor program is intensively developed and ranges from small-
scale playgrounds and community plazas to a larger landscape park with
swimming, sports facilities and a recreational trail system.

Mobility — SolarCity is located about 10 km southeast from downtown
Linz. The new city sits at the end of a recently constructed tramline. The
tram runs quite frequently and the ride to downtown takes about half an
hour. There is also a bus that connects the district and its surrounding
communities to the small town of Ebelsberg where a commuter train stops
on its way to Linz.

The city of Linz also built a new 5 km bypass road for the new city ex-
tension in order to establish a fast connection to the center of Linz and al-
leviate transit traffic in nearby towns. At its end a 2.5 km long and gener-
ously tree-lined boulevard integrating cars, tram, bicycle and pedestrians
leads to and through solarCity. This boulevard was designated to be the
spine for three additional urban nodes east and west of solarCity housing
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an additional 9,000 inhabitants. It is yet unclear if these extensions would
be built, since housing demand decreased as more land became available
in the center of Linz.

Figure 2.7. Richard Rogers Partnership, Housing Block, solarCity

Parking garages under the housing units is only submerged about two
third into the ground to allow for natural ventilation and light. Entrances to
the submerged parking garages are located close to the main boulevard and
to the few car accessible streets in the district. This arrangement effec-
tively gives pedestrian and bicyclists more freedom and safety to move
above ground. In less frequented areas bicyclists share pathways with pe-
destrians or cars. In areas with more traffic like the main boulevard, spe-
cific bicycle lanes were installed. Outside of the district a wider net of
pathways serving pedestrians and bicyclists alike leads to attractions in the
larger landscape like the riparian forests of the river Traun, swimmable
lakes or to nearby villages.

Urban Design — Viewed from above, solarCity clearly stands out from
its surroundings by virtue of its concentric layout. It does not enmesh with
the amorphous growth patterns of the periphery nor does it respond to the
idiosyncrasies of the larger fluvial landscape. It relates more to itself than
to its context. One is reminded of the public transportation diagrams of the
masterplan. These diagrams showed four circles with a diameter of 600 m
lined up on the main spine, each resembling one of the future 3,000 person



Future Cities: Experiments in Sustainable Urbanism 31

neighborhoods. The street and building layout of solarCity seems to be a
direct translation and extrapolation of one of these circles into built form.
The design team stressed that the circular layout was meant to physically
support the community building effort and to establish a gravitational pull
towards the common center in its middle. Other practical factors played a
role in the choice of urban form, such as the need to create the shortest
possible distances in the quarter through the use of a circular instead of a
grid-like arrangement. Today all destinations can be reached in three to
five minutes from within the 300 m-radius. Orientation within solarCity is
easy. One is always aware of the central node, which acts as an orientation
device. As a result, the coral-like arrangement gives the district more the
ambience and setting of a village than of a city quarter.

Figure 2.8. Foster and Partners, Housing Block, solarCity

The center of the Solar City itself is separated into two halves by the 40-
meter wide boulevard aptly named Heliosallee. The architectural firm
Auer+Weber bridges this bisection by closely aligning several narrow bar
buildings and orienting them perpendicular to Heliosallee. A parallel col-
ored shading structure connects the bars from each side of the boulevard.
Thus a unified center is achieved that effectively integrates the boulevard
and makes it part of a central plaza. The other buildings line Heliosallee
with their short ends, and are in many cases set back to allow access to un-
derground garages. An enlivening exchange between these buildings and
Heliosallee is missing and the boulevard runs more like a suburban park-
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way than as a vibrant street through most of the quarter.

Figure 2.9. Herzog+Partner, Housing Block, solarCity

Inside the district itself, the most direct expression of the radial layout is
executed in the long arching housing units designed by Richard Rogers
Partnership. Its spatial experience is enriched by the addition of a counter
arch that has an astonishing perspectival effect on the ground. Other more
recent additions like the public high school try to escape the radial para-
digm. The over 100 m long school however does not succeed in establish-
ing a new major direction since it is not paralleled by an equally dominant
band of pedestrian circulation that would connect to the radial circulation
tissue. The transitions on the edges of solarCity towards existing housing
stock (to the west and south) and to the new landscape park and riparian
forest (to the east and north) are nuanced and very well considered. In this
case the radial layout allows the district to either open up to or have a
communicative edge with its larger context.

Critique

The following section evaluates solarCity as it is built against the ideas and
ideals embodied in its inception. These are condensed in three thematic ar-
eas. Like in the case of Vauban, the discussion is open-ended as the re-
search is still ongoing.
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Urban form — the layout of the city means that the buildings generally
relate to the streets only on their short ends, so that the streets actually
have little interaction with building — a situation where there is a lack of
street-fronts. The overall spatial configuration as well as the low building
density makes this development a suburban model rather than an urban
model for a sustainable community. The site and morphology of the devel-
opment, being hemmed in on all sides by nature reserve or the existing ur-
ban developments mean that there would be little scope for growth and ex-
pansion of the development. Its similarity to the Garden City brings forth
the well-known critiques of such a model, whereby the move to decentral-
ize from the central city makes these developments “bedroom communi-
ties” rather than real cities. The spatial environment of solarCity recalls a
village rather than an urban setting. While the planning of a car-free com-
munity is laudable, the lack of a main street in the development, where the
layering of functions often create vibrancy and animation on the streets, ef-
fectively takes away the possibility of the creation of true urban public
space.

Planning paradigm — unlike Vauban, where the residents already form
building development co-ops before construction, solarCity is commis-
sioned by the municipal government, so that the future residents are not the
“developers” of their own units. The result is less choice and diversity in
architectural expression of the housing forms, and perhaps less sense of
ownership. With its strict environmental and ecological regulations and
control, it is envisaged that residents would have little scope for altering
their dwellings in the long term, a critique also of the Garden City model,
such as in Letchworth, UK. The result is more of a model community for
learning about ecological construction and mode of living — an educational
showpiece - rather than a development that would allow future choice and
diversity of developments.

Community — the clear boundaries of the development allow little over-
lap with surrounding communities. It remains to be seen if the existing
communities near the new city quarter would actually make use of facili-
ties provided in solarCity or if the development would become a self-
contained community of like-minded residents.
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Conclusion

Measuring Sustainable Development — It would be immensely useful to be
able to use measurable evidence to affect a comparison of the two devel-
opments as they are almost similar in size and scope. However, at the pre-
sent, there are tools to measure individual building performance, such as
Building Environmental Assessment (BEA) tools where performance of
buildings are assessed against a standard, but ways of measuring sustain-
able urban development as a comprehensive framework are still in the
process of development. Tools like Environmental Impact Assessment
(EI1A) are project specific and measure only the impact on ecological val-
ues of high or pristine ecological value.®® Other tools such as ecological
footprinting (EF) as developed by Wackernagel et al. measure and evalu-
ate ecological impact on a national level.* Its limitations are also that it
takes into account a set of values concerning ecological systems but lack
dimensions pertaining to social and economic factors. As such, it is diffi-
cult to discuss the findings in measurable factors that are correlated, and
their interactions taken into account. We believe that the developments as
a whole, including the factors of architectural and urban design as well as
social and community dimensions, exceed the sum of the environmental
technologies, photovoltaic systems and waste disposal systems.

Lessons in Creating New Sustainable Communities — The studies of
Vauban and solarCity Linz suggest some important factors that are strong-
ly correlated in creating sustainable developments. Design plays a role in
creating integrated environmental technology systems so that they form
part of the larger inhabitable environment rather than showcases of envi-
ronmental science. Good architecture and urban design creates identifiable
community spaces and sense of place that are the glue to tenable sustain-
able communities.

Net densities of the developments are generally low, from about 0.65
plot ratio in solarCity and 1.2 plot ratio in Vauban, with about 50 to 100

13 Hyde et al. argue for an environmental brief that could address the exiting limitations of
measurement tools.

14 Mathis Wackernagel et al. developed the measure of the ecological footprint (EF), de-
fined as the land area necessary to provide for a given lifestyle of a population. It is meas-
ured in hectares. It includes the amount of arable land, grazing land, fishing grounds and
built-up land to support that population and lifestyle. Added to this is the amount of forest
that would have been required to absorb the carbon dioxide emitted by the fossil fuels used
by the population. All types of land are then converted to land of average biological pro-
ductivity (ability of the land to produce biomass), based on a scaling factor.
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persons per hectare respectively. The question is if such developments can
have increased capacities and still retain the high quality of environment.
The generous space provisions in both studies enable the developments to
provide the best solutions for the widest numbers of factors. The efficien-
cies of the development may become less ideal with increased densities
and plot ratio. For example, increasing the numbers of floors and heights
of the buildings may not result in increase in area suitable for the installa-
tion of photovoltaic panels, in addition to the fact that the resulting waste
accumulation may be difficult to be dealt with on site.

The scale of both development also suggests that a population of up to
5,000 (i.e. a traditional neighborhood size) may be an ideal size for popula-
tion retention and “stake-holding” in building the community and subscrib-
ing to the particular lifestyles and beliefs that these developments embody,
such as the progressive, “green” agenda central to Vauban. As such, these
communities might be networked within regional developments as linked
constellation, rather than as expanded developments.

It may be inferred that the idea that cities are more efficient with in-
creasing densities should be replaced with the framework that integrated
design solutions on an urban scale provide sustainable solutions that bal-
ance quality of life, diversity of population, public transport systems and
community scale with the ecologies of site as well as the social and eco-
nomic factors. Improved environmental technologies support and enhance,
but not replace, the primacy of well-designed urban form in creating good,
sustainable living environments and public spaces.

Vauban presents itself as a viable and real alternative to sub-
urbanization of neighborhoods and the loss of the sense of urbanism and
citizenship in residential developments. Without a preconceived model of
architectural typology or urbanism, Vauban is a bold experiment in the
planning and design of housing for the future, and bringing back the quali-
ties of the city into neighborhood developments, yet at the same time seek-
ing alternatives such as limiting but not prohibiting car-use by making
such a need almost non-existent.

SolarCity on the other hand demonstrates the aestheticizing of sustain-
able urban design and architecture to reveal new possibilities in their ex-
pression. The development proves that sustainable development can at the
same time be very attractive in both form and spatial aspects, and would
surely be an inspiration to architects and urbanists. The compact urban
form can be expandable via future developments of similar cities poten-
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tially forming a constellation of satellite cities linked to a central city. De-
spite the open questions of connectivity with surrounding communities and
the lack of urban quality compared with city core areas, the case studies of
Vauban and solarCity allow us a glimpse of possible alternatives to urban
neighborhood development, which allows flexibility for change, yet not
depleting the resources for future generations to come.
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3 In the Quest of Sustainable Communities: A
Theoretical Framework to Assess the Impact of
Urban Regeneration

Catalina Turco

A growing number of regeneration initiatives are being planned with sus-
tainable principles in mind. These initiatives are usually innovative pro-
jects that exhibit the latest thinking in terms of built-form and construction
technology. But how could one assess the impact of these regeneration ini-
tiatives on community sustainability? More precisely, how could one as-
sess if a community in a regeneration area moves towards or away from
sustainability? This chapter aims to answer these questions in two stages.
First, it looks at community sustainability from a regeneration perspective
addressing both theoretical aspects of ‘community sustainability” and rais-
ing measurement questions. Second, the chapter discusses theoretical and
practical issues around the selection valid dimensions for the framework of
sustainable communities. It proposes an innovative approach which draws
extensively on the literature anchored in the capability approach, devel-
oped by Nobel Prize economist Amartya Sen and others over the last 30
years. The final outcome of this process is a theoretical framework made
of 22 components under 6 main domains. Finally, the validity of the
framework is empirically tested with 122 respondents in three small regen-
eration areas in the UK.

Introduction and Context

A growing number of regeneration initiatives are being planned with sus-
tainable principles in mind. These initiatives exhibit the latest thinking in
terms of built-form and construction technology. The sustainability of cer-
tain physical aspects of the built environment such as density, compactness
and design have been subject of extensive research (van Diepen, 2000;
Williams, 2000; Williams, Burton, & Jenks, 2000). In places, these studies
cast doubts on the link between built form and community sustainability,
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which in itself suggests a need for further research (Barton & Kleiner,
