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Abstract
This thesis explores some of the implications of environmentally responsive development.
The research involves analysis of the development process of three residential communities
that are being promoted as environmentally responsive. The projects are Village Homes in
Davis, CA, Laguna West in Sacramento, CA, and Bel Marin Keys Unit V, in Marin
County CA. These projects are explored to see how the development team addressed
various environmental issues and the effects of their decisions.
The paper also offers a chronology of environmental issues related to real estate
development. In the context of the three case studies along with several other projects
several questions are asked: How did the projects differ from conventional development
patterns? What environmental issues did the developers choose to address? When in the
process did the decisions get made? Who was influencing the environmental agenda?
How did the incorporation of these measures affect approvals, financing, construction and
marketing? How were costs affected by various measures? And, how have other
developers responded to these projects?
Green developments are real estate projects which address a number of environmental
issues including: protection of significant habitats, endangered species, historic and
cultural resources; efficient use of energy, water and land; integration of work, habitation
and agriculture; and accessibility to a range of incomes. This thesis proposes that
integrating environmentally responsive features into a project does not significantly raise
the cost of development. This hypothesis has proven to be both true and false.The costs
are affected by both the choice of measures and the timing of application. Measures that
are chosen early and integrated into the conceptual design may not significantly add to the
cost of the product, or may even add to the profits. However, choosing measures that are
essentially retrofits will increase costs. Costs should not be the issue, however, since there
is evidence that the incorporation of environmentally responsive measures can increase the
market value of the real estate product.
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Green Development:

Determining the Cost of Environmentally

Responsive Development

Introduction

Environmental issues are anathema to many members of the real estate development
community. However, this thesis investigates cases where an approach to addressing a
number of environmental issues was incorporated into a real estate project.

Developments which address one or more environmental issue have become known
variously as sustainable communities, Pedestrian Pockets, Traditional Neighborhood
Design, and environmentally responsive developments. For simplification, I have coined
the term 'green development' to describe these projects. Green development and some
environmental problems associated with development are defined fully in Chapter I.
Briefly however, some of the design ideas incorporated into these developments address
both site-specific and macro-environmental issues. Examples include measures that
increase energy and water efficiency of the entire community, incorporate non-toxic and
natural building materials, and maintain natural landscaping and enhance wetlands. The
measures mentioned above did not suddenly occur in the last decade but represent a history
of environmental concerns related to development that have evolved over the last century.
This chronology of issues and design responses is detailed in Chapter II.

Most of the work on green developments has been theoretical, however, some
examples exist and others are being developed. In Chapter III three residential community
developments are described: Village Homes, in Davis, Laguna West, in Sacramento, and
Bel Marin Keys Unit V, in Marin County, California.

All three are promoted as

environmentally responsive developments, and each of the projects are mixed-use,
residential along with commercial and retail space.

In Chapter IV the three case studies and other projects are used to explore several
questions: How did the projects differ from conventional development patterns? What
environmental issues did the developers choose to address? When in the process did the
decisions get made? Who was influencing the environmental agenda? How did the
incorporation of these measures affect approvals, financing, construction and marketing?
How were costs affected by various measures?

And, how have other developers

responded to these projects?

This thesis examines the assumption that the major stumbling block to the adoption
of environmentally responsive development was Ohe related to a perception of increased
construction and development costs. This thesis proposes that integrating a number of
environmentally responsive features into a project should not significantly raise the cost of
development.

Chapter I: What is Green Development?

EnvironmentalIssues andReal Estate Development

We shape our buildings and afterwards our buildings shape us. -- Winston Churchill

The decisions made in creating buildings and real estate projects have long term
economic and environmental effects on their inhabitants, the surrounding communities and
the natural environment. Once a development is built, it is next to impossible to undo some
of the effects. The increasing environmental consciousness and the changing regulatory
climate of the 1990s will put new demands on the real estate development community to
respond to environmental concerns.

Many environmental conflicts involve real estate development projects.

The

intentional destruction of endangered species nesting sites (Lurz, 1991), illegal filling of
marshes (Chicago Tribune, 1991), and attempts to build shopping malls on a famous civil
war site, while certainly not the norm, are common enough to color the public's perception
of the development industry. Similarly, using the cloak of environmental concern to cover
a desire to protect social privilege (Tucker, 1977) or as a legal weapon to prevent change
has colored the development community's perception of environmental groups. It has been
said that all environmentalism begins in one's own backyard and many of development
conflicts are the result of people resisting change in their backyards, (NIMBYs or Not-InMy-Backyard).

Meanwhile, much of the development community sees itself as providing a basic
commodity (Lurz, 1991) and believes that the development of land is 'an inalienable right'

(McMahan, 1989). The philosophical background of the conflict over the value of the
natural environment and beliefs about the construction of communities versus the
preservation of the natural habitats, can be seen in the interactions between environmentalist
David Brower and developers in McPhee's Encounters with the Archdruid. The disputes
can become extremely acrimonious due to the amount of land and money at stake and the
participant's positions, developers arguing from an economic agenda and environmentalists
arguing on a morality basis -- citizens often are torn between two seemingly conflicting
goals.

Some may assume that it is not possible to reconcile environmental concern with the
process of real estate development. This is a naive assumption, and it overlooks the fact
that many of the conflicts are due to the pattern of land use (rather than the fact of use)
proposed in a development. By definition real estate development consumes land. In the
process of development, significant habitats or historic sites can be irreparably damaged.
This is a loss to the environment, and to cultural heritage, as well as a significant source of
opposition to development. In some cases land is best left undeveloped. In cases where
development is appropriate for a site, open space, natural, and cultural resources can be
preserved through the use of clustered planning and other design techniques. In many
cases conflict over the discovery of endangered species or wetlands once the site is under
construction or late in the process of development is an indication that the developer did not
undertake a thorough due diligence process before programming site use. While the
majority of developer/environmentalist conflicts are over land use, there are other issues
that should be considered as well.

For many developers a significant source of conflict is due to the overlap and
sometimes conflicting requirements of local, state and federal regulatory agencies. (Lurz,
1991) This overlap slows down the development process and may increase costs (Kemp,

1991 and Noah, 1991), but was intended to protect public interests. The details of these
conflicts and strategies for resolution are discussed in Chapters III and IV.

Toxic wastes and hazardous materials (asbestos issues, etc.) are typically inherited
problems and clean-up can be a major financial burden for property owners. This thesis
does not deal with strategies for clean-up or mitigation of hazardous materials.
Remediation is not the focus of green development. Green development tends focus on
existing habitats, on the future patterns of use, and to address several other issues:
transportation, resource efficiency, landscaping and material usage.

Conventional suburban design makes the car the only practical mode of travel. This
automotive dependency wastes energy, creates air pollution, and has social costs as well
(increasing time spent in commuting, limited mobility for non-drivers -- typically children
and seniors). This can be overcome by siting schools, parks, retail and commercial spaces
within comfortable walking distance of housing. This requires changes in the mixture of
uses in residential developments, and subdivision design that allows safe and convenient
pedestrian circulation.

The majority of new buildings use resources (for example, energy, and water)
inefficiently. Buildings are a product with a very long life-span; an inefficient design
commits a building to a set pattern of resource use. A number of hardwares and design
techniques are available on the market that can significantly reduce the energy and water
usage of buildings without requiring occupants to change their lifestyles.

The cost

effectiveness of these technologies has been well documented by the work of Rocky
Mountain Institute and others. (Lovins, et al. 1988, Shepard, et al. 1990, and Myers and
Rocky Mountain Institute, 1988) And, it is less expensive to build structures efficiently
then to go back and retrofit them.

The proliferation of man-made building materials and cleaning compounds, and the
tightening of buildings to slow energy leaks (without installing heat recovery ventilation
systems) has led to 'sick buildings.' The first liability suits for sick buildings have just
come to court, and represent a significant new financial and legal issue for architects,
contractors and developers. (Etheredge, 1991) 'Sick buildings' can be prevented through
the choice of building material and the design of the buildings. The choice of building
materials can have environmental effects beyond indoor air quality -- for example, the
deforestation of tropical rainforests for rare hardwoods used in furniture and finish work.

While it would be naive to assert that real estate development could be free of
environmental conflict, there is a real opportunity to reduce these conflicts. As the senior
editor of ProfessionalBuilder & Remodeler recently wrote, "as marketers of a basic
consumer product, it would seem far smarter for home builders to align themselves on the
same side of the issue as their buyers, many of whom are increasingly concerned about the
environment. "(Lurz, 1991)

One of the barriers to adoption of green development may be that developers (and
others in the real estate community) have limited information on technologies and designs
that increase the environmental responsiveness of projects.

Additionally, there is a

perception that it is costly to be environmentally responsive. This is a barrier since home
builders rarely retain their product; most sell the homes and are therefore most concerned
about capital costs of buildings. Few are concerned about the operation and maintenance
costs of the buildings. Home buyers as well are thought to be most sensitive to initial
prices. Therefore, it is difficult to convince builders to include features that significantly
increase the capital cost of houses.

A Definition

What constitutes green development? An exact definition is probably not possible,
other than that it is an intentional pattern of development that addresses a number of
environmental concerns. The responses and issues will vary from site to site. It may be
easiest to understand the issues by examining lists of design responses. Two listings stand
out as criteria for judging the environmental responsiveness of a real estate development.
The first comes from Corbett's A Better Place to Live, and is included in the definition of
what he calls The Appropriate Planning Area (APA).

This APA has the following

characteristics:
a core area offering a full range of goods and services, located within 1 1/2
miles of all residents in the APA
an internal circulation pattern emphasizing pedestrian and bike traffic, and
minimizing human contact with automobile traffic
production within the APA of much or most of the food required by its
residents
provision for commercial and industrial enterprises that would provide work for
a high proportion of the APA residents
a housing mix that includes affordable housing for all income groups expected
to work within the APA
a full range of primary and secondary schools
a full range of recreational opportunities
street design and general planning to minimize costs and energy demands for
construction and maintenance of public and private improvements within the
APA
use of available renewable energy sources and energy conservation measures to
make the APA as nearly energy self-sufficient as possible
ecologically sound patterns of agriculture, waste management, and resource use
(including water use)

While this is a very extensive list of issues to attempt to address in one real estate
development project Corbett responded to many of these issues in the design and
construction of Village Homes in Davis, California. The development of Village Homes is
discussed further in the case studies.

The word sustainability has been associated with many of the discussions of
environmentally responsive development. The author, Wendell Berry, defined sustainable
systems as those which do not exhaust resources or the culture that uses them. In
Sustainable Communities (Van der Ryn and Calthorpe, 1986) a further definition is
offered.
Sustainability implies different solutions for different places. Like the word
"appropriate," "sustainability" is qualified by its context. Sustainability implies
that the use of energy and materials in an urban area be in balance with what the
region can supply continuously through natural processes such as
photosynthesis, biological decomposition, and the biochemical processes that
support life. The immediate implications of this principle are a vastly reduced
energy budget for cities, and a smaller, or more compact urban pattern
interspersed with productive areas to collect energy, grow crops for food, fiber
and energy, and recycle wastes. New urban technologies will become less
dependent on fossil fuels and rely on more information and a careful integration
with biological processes. This will mean cities of far greater design diversity
than we have today, with each region developing unique urban forms based on
regional characteristics that have long been overridden by cheap energy, the
great leveler of regional diversity and unique character of place. A sustainable
community exacts less of its inhabitants in time, wealth and maintenance, and
demands less of its environment in land, water, soil, and fuel.
In a simple form a working definition of green development would be a pattern of
real estate development that addresses a number of environmental issues including:
protection of significant habitats, endangered species, historic and cultural resources;
efficient use of energy, water and land; integration of work, habitation and agriculture; and
accessibility to a range of incomes.

Questions and Methodology

This is an exploratory thesis. It is intended to investigate the implications of
undertaking an environmentally responsive development. The hypothesis is hinged on the
assumption that developers perceived that incorporating features that addressed
environmental issues would increase the cost of the product.

The hypothesis is:

'Developing residential subdivisions in an environmentally responsive manner does not
significantly increase the cost of the homes.' The research and questions were then geared
to discovering how developers were making projects more environmentally responsive and
how costs associated with that decision differed from costs of conventional development.
This has led to several categories of questions. These questions were listed in the
introduction, but I will repeat them here. First how does a green development differ from
conventional development? What environmental issues did the developers choose to
address? When in the process did the decisions get made? Who was influencing the
environmental agenda? How did the incorporation of these measures affect approvals,
financing, construction and marketing? How were costs affected by various measures?
And, how have other developers responded to these projects?

Was the project specifically targeted to 'green consumers'? What was done
differently in marketing this development? Was this project a prototype for future projects?
These final questions were meant to probe whether green developments are just an
experiment or potentially the model for future real estate projects.

This is in response to

the question of why has there been twenty years of theory related to green development and
yet very little built? (Kay, 1991)

Although much has been written by designers and

environmentalists, until recently very few projects had been built that were considered
environmentally responsive.

The methodology for this thesis was to create a working definition for what
constitutes 'green development,' then to review the history of green development, and to
investigate what has be written about the implications of this non-conventional development
process. The next step will be to look at the implications of green development for several
real estate projects.

The focus is on residential development projects, developers, approval processes,
and costs. This type of development was chosen for several reasons. First, the scale of
land use (and therefore impacts), the amount of infrastructure and the number of buildings
in a large residential development presents the opportunity to address more environmental
issues simultaneously than can be addressed by one house, office building or retail center.
Household consumers have been documented to have higher discount rates for energy and
water efficiency measures than businesses or institutions. (Lovins and Shepard, 1988)
Finally, residential builders usually do not retain houses for leasing and so both groups
(builders and buyers) are extremely sensitive to initial product cost.
Three projects have been selected as study sites. The first is Village Homes, in
Davis, California. Village was chosen because it was the first residential subdivision to be
constructed that was intentionally designed to address a number of environmental issues. It
was completed in the early 1980s, so there is an opportunity to review results of the
project. Village Homes can be used as a baseline case to compare other efforts. The second
site is Laguna West, in Sacramento, California. Laguna West was chosen because it was
originally planned and approved as a conventional subdivision and then was replanned and
approved.

The planner has been one of the leaders in theories related to 'green

development.' The project is under construction, with the first model homes scheduled for
opening in July, 1991.

The third project is Bel Marin Keys Unit V, near Novato,

California. This is part of a very large residential project that was begun in 1960. Bel
Marin Keys was chosen because it is the largest residential project to be proposed in Marin
County, an area with a reputation for having a high awareness of environmental issues.
The developer and the financial partners are trying to address a number of environmental
and social issues simultaneously. The project is in the approvals process.

Information for this thesis is gathered from documents -- books, journals, studies,
newspaper articles, subdivision plats, and building design guidelines. Additionally, I
interviewed the developers, designers, marketing staff, financial backers, consultants and
residents of projects.

Chapter II: a Chronology of Issues and Responses

To understand why certain environmental issues are considered important to real
estate developments, it is necessary to review their history.

This chapter offers a

chronology of issues and responses.

Garden Cities andNew Towns

The first widely known text on visionary new communities is Sir Thomas More's
Utopia. For various economic and political reasons many cities, urban districts and new
towns have been established in Europe and the Americas over the last several centuries.
Many of the European spaces and neighborhoods that are popular models for architects
were not spontaneous acts of construction; they resulted from a development or
redevelopment plan undertaken by corporations, guilds or individuals (Girouard, 1985 and
Girouard, 1990) and in some cases were guided by strict design codes dating as far back as
the 16th Century. (Charles, 1989) The term 'suburb' has been in common use in England
since the 14th century. (Stern, 1981) Many of these innovative projects, (for example the
Royal Crescent in Bath, or John Nash's Regents Park in London) were laid out and
planned by individual developers. The most relevant new communities for this thesis were
the English Garden Cities, as they served as a model for other suburban developments in
the United States. Conceived as an escape from the pollution and disease of London, the
Garden Cities emphasized light, air and landscaping as a health producing virtue. The chief
designer behind these communities was Ebenezer Howard, and the vehicle for promoting
these ideas was his book, Garden Cities of Tomorrow.

In the mid-1800s and into this century two types of new towns and suburbs were
common in the United States. Both were related to transportation. The first were railroad

new towns, like Davis California, and Alamosa, Colorado -- these were supply or pickup
points along new rail lines. Many of the buildings were brought in on rail cars and laid out
in the familiar main street, linear grid pattern, with the train station near the center. The
second was the railroad or trolley car suburb -- small new towns at the end of commuter
trolley lines connecting to downtown. Llewellyn Park, West Orange, New Jersey was '. .
. the first suburb in which the landscape was specifically enhanced to augment "nature" to
contrast with the "artificiality" of city life.'(Roth, 1983) Many of these trolley car suburbs
have become some of the more desirable neighborhoods of larger cities.

With the birth of modern architecture in the early 1900s came other new visions of
community development.

Toni Gamier's Cite' Industrial was designed as a solar

community with many of the intentions of the English designers to provide light and air.
These features, however, were designed ". . . from a purely environmental standpoint,

they address health more than resources. Solar access and the orientation of buildings has
more to do with the healing effects of the sun than its heating effects.

The use of

landscaping is an aesthetic born of a desire to escape the industrial city, rather than the more
current proposals for an edible landscape to augment food production or complete
biological cycles." (Calthorpe in Van der Ryn and Calthorpe, 1986).
Three visions of modern real estate development were influential in this country.
Le Corbusier's Radiant City became the model for urban renewal with its destruction of the
existing urban fabric and its replacement with towers in a empty park setting. Frank Lloyd
Wright's Broadacre City promoted the vision of each household on a semi-autonomus oneacre farm. A bastardized version of Wright's vision is how some have characterized most
suburban sprawl. (Solomon in Kelbaugh, 1989) The third vision was the product of a
group called the Regional Planning Association of America, and were intended to be the
American version of the Garden City.

At the turn of this century the automobile was introduced into the urban fabric. It
was soon realized that the car would dramatically change the design of communities. This
shift can be seen in the changes in succeeding editions of Town Planning in Practice by
Raymond Unwin. As cars became more common it was argued that pedestrians, especially
children, should be protected from the dangers of speeding vehicles. The first somewhat
successful attempts to consciously separate the car and pedestrians can be seen in
Sunnyside Gardens, New York, Radburn, New Jersey, and Chatham Village,
Pennsylvania. The planning and design of these communities was the work of Harry
Wright and Clarence Stein, both principal members of the Regional Planning Association.
(Stein, 1957) Unfortunately, their later work increasingly became focused on the
automobile and less on the pedestrian.

Sprawl and the Urban Fabric

Post-World War II residential development was dominated by the rise of the tract
subdivision. William Levit's Levittown was by far the most influential new form of
suburban development (Kaufman, 1989).

He introduced assembly line building --

analogous to Henry Ford's assembly line, crews doing specific tasks moved from house to
house down a street. Unlike some of the prewar solar subdivisions (Butti and Perlin,
1980), Levittown consisted of homogeneous houses laid out on curving streets with no
thought to solar orientation. Energy costs were relatively low and the real price of energy
was dropping. Flight from the cities and a growing middle class, along with new planning
and zoning, fueled the sprawl of the suburbs.

Criticism of the lack of environmental sensitivity in modem architecture began in
the 1950s and gained the eloquent voice of Lewis Mumford. In The Highway and the
City, Mumford says this about modem architecture,
If we look at buildings today, with open eyes, we shall find that even in
handling the great positive forces of our time, with admirable constructive
facility, the greater number of them have neglected even the scientific data they
need for a good solution. There is hardly a single great innovation in building
this last thirty years -- total air-conditioning, all-day fluorescent lighting, the allglass wall -- that pays any respect to either the meteorological, the biological,
the psychological knowledge already available, for this knowledge calls for
radical alterations of their present use. And still less do these innovations heed
human activities or personal desires.
An organic approach will handle, with equal dexterity, but with greater freedom
of choice, every kind of function: it will not automatically reject daylight in
favor of a facile mechanical substitute, or fresh air, renovated by vegetation, for
a purely mechanical system of modifying the air.
In his 1961 book, The City in History, Mumford comments on the dominance of
the automobile in the life of communities and the design of new developments;
Good urban planning must provide a place for the motor car: that goes without
saying. But this does not in the least mean that the motor car must be permitted
to penetrate every part of the city and stay there, even though it disrupts all other
activities. Neither does it mean that the auto shall dictate the whole scheme of
living;
Under the present dispensation we have sold our urban birthright for a sorry
mess of motor cars. As poor a bargain as Esau's pottage. Future generations
will perhaps wonder at our willingness, indeed our eagerness to sacrifice the
education of our children, the care of the ill and the aged, the development of
the arts, to say nothing of ready access to nature, for the lopsided system of
mono-transportation, going through low density areas at sixty miles an hour,
but reduced in high density areas to a bare six.
In 1961, Jane Jacob's The Death andLife of GreatAmerican Cities was published.
Jacobs focused on the destruction of the city' social fabric by the process of urban renewal,
and discussed the fine grained texture of successful communities.
Mumford in some ways. About the car she said:

She differed from

Automobiles are often conveniently tagged as the villains responsible for the ills
of the cities and the disappointments and futilities of city planning. But the
destructive effects of automobiles are much less a cause than a symptom of our
incompetence at city building. Of course planners, including the highwaymen
with fabulous sums of money and enormous powers at their disposal, are at a
loss to make automobiles and cities compatible with one another. They do not
know how to plan for automobiles in cities because they do not know how to
plan for workable and vital cities anyhow -- with or without automobiles.
Ecology and Land Use
In the late 1960s ecological concern began to get public attention. One of the first
books to offer an alternative pattern for development was Ian McHarg's Design with
Nature. In some ways McHarg's work can be seen as an extension of the parks and city
planning of Frederick Law Olmsted, however, McHarg used a system of mapping of
natural and historic resources, drainage, ecological zones, slopes and soils that offers a
very different set of criteria for siting new development.
The Woodlands, a new town outside of Houston, Texas, was one of the first large
residential communities to use McHarg's system of planning. All the storm runoff in the
community moves through a network of natural or manmade landscaped swales and lakes.
The neighborhoods and streets are separated by fingers of forest and interconnected by an
extensive system of nature trails and running paths. (McHarg and Sutton, 1975)

The preservation of the visual and spatial characteristics of rural landscapes is an
ongoing issue (MacLeish, 1990). Many areas have attempted to use mutli-acre zoning to
preserve the rural landscape. This, however, has led to a thin layer of development
spreading across the countryside. The use of innovative plotting and zoning along with
landscape preservation through design has been promoted by the Lincoln Land Institute and
the University of Massachusetts for the Connecticut River Valley. (Yaro et. al, 1988)

A

regulatory approach has been used in other parts of the country. (Mantell et. al, 1990) In
some cases this involves the transfer of development rights from a farm or area of open

space and an increase in density on another site. These efforts are aimed at resolving the
preservation/development conflict, and additionally tend to incorporate McHarg's resource
mapping ideas into the planning.

Some of the efforts to preserve farming and natural landscapes focus on producing
a development pattern similar to the traditional European pattern of small, fairly urban
villages surrounded by countryside. Bucks County Pennsylvania is one of the first to
experiment with this idea. Lane Kendig, one of the chief people planners of the Bucks
County system, has designed a new subdivision outside of Chicago. The Fields of Long
Grove consists of 87 single family homes on 1,960 acres; however, rather than develop in
the normal 2-acre lot pattern, the houses were clustered around small constructed lakes and
ponds. Storm drainage flows through swales and ponds rather than traditional storm
sewers. Approximately 75% of the site is left as open space, with restored prairie, marsh,
wildfowl ponds, wooded areas and three miles of trails. Because of concerns about septic
percolation the area had previously only allowed one acre zoning at the densest. However,
this project went to a system using a treatment lagoon and spray field on which alfalfa is
grown for sewage treatment.(ULI, Bookout, 1991) It is argued that besides protecting the
visual aspects of natural and farm landscapes, the prevention of suburban style sprawl in
rural areas by clustering and dense pocket siting reduces infrastructure costs by reducing
the length and number of roads and utility lines.(Yaro et. al, 1989)

Small is Beautiful and the Oil Embargo
The publication of the Limits to Growth,(Meadows, et al.) in 1972 and then Small
is Beautiful, Economics as if People Mattered, (Schumacher) in 1973 introduced concerns
about population and the use of resources and the appropriateness of some high
technologies as major issues for the environmental movement. These lead to attempts to

simplify building designs and use handcrafted, locally produced building materials.
(Jencks and Chaitkin, 1982)

The oil spill off Santa Barbara (in 1969) and the 1973 Oil Embargo brought energy
issues into the environmental agenda. Energy efficiency and conservation are seen as ways
to reduce the environmental impacts of energy extraction, and use. The production and
burning of fossil fuels has localized effects -- smog, water pollution, habitat destruction --

as well as regional and global effects -- acid rain and global warming. Mixed in with these
environmental concerns are concerns about energy costs, and national security issues
related to energy production and consumption. Energy efficiency and alternative energy
sources (solar, wind, biomass, etc.) remain a key item on the environmental agenda.
Through the 1970s and into the early 1980s a number of books were written on
energy and buildings, and particularly on solar technologies. Some focused on the need to
analyze energy consumption patterns in existing buildings (Stein, 1977) -- the energy
consumed in producing building materials was used as an argument for historic
preservation (National Trust for Historic Preservation, 1981).

Three books on solar

energy in particular were influential. The PassiveSolar Energy Book ( Mazria, 1979), and
The Solar Home Book (Anderson and Riordan, 1976) contained step by step calculations
and rule of thumb on the design and analysis of solar systems for homes. The Food and
Heat Producing Solar Greenhouse (Yanda and Fisher, 1977) helped to popularize solar
greenhouses as additions to existing and new buildings.

Solar technologies were

considered to be new and exotic, so in response, A Golden Thread traced the history of
solar architecture to ancient Greek Cities planned for solar access and Roman descriptions
of solar heated buildings and laws guaranteeing solar access. Solar water heaters were
popular in California and Florida from the turn of the century until the 1920s when oil

became cheap. (Butti and Perlin, 1980) The Massachusetts Institute of Technology,
starting in the 1930s and into the 1950s, was the leader in solar buildings research.

Much of the rebirth of solar technology took place around the Los Alamos
Laboratories in New Mexico and in the Boulder-Denver area of Colorado, home of the
Solar Energy Research Center. Beginning in the 1970s more than 100 homes were built in
six subdivisions, were built based on solar heating.

In the early 1980s solar was

considered a strong marketing item for builders in the Boulder area; however the crash of
Colorado's economy and the subsequent crash of the real estate market brought an end the
boom of the Solar subdivisions.

Even in its heyday, solar architecture was not for the most part practiced by the
main stream of the profession. Early solar houses suffered from over heating and other
problems and many were extremely ugly. Through the 1980s energy prices decreased,
(Kelbaugh, 1989) and with the end of the federal solar tax credits in the U.S., interest in
solar architecture diminished.

Although for the most part federal support for research related to energy and
architecture was terminated, private efforts continued. Building codes in many states and
localities were tightened to require more energy efficient structures. Superinsulation as a
design technology gained increasing use in the 1980s. This is the technique of building
houses with heavily insulated walls and roofs, and sealing the houses for minimal air leaks.
While these buildings require very little energy to keep warm, they also require the
installation of heat recovery ventilation systems to keep the air fresh. This important piece
of hardware was overlooked by some builders, or argued to be too expensive. Market
acceptance of Superinsulated homes was hesitant at first. One builder in Montana offered a
guarantee to pay any heating bills in excess of $50 a year. When he had no takers he upped

the offer to $100 a year, and soon became one of the biggest home builders in the area.
(Browning and Lovins, 1989) The marketing of windows with thin films and special
coatings between glazings, was another of the technologies that made energy efficient
building an easier task in the late 1980s. Other innovations included compact fluorescent
lights, new insulations, air and vapor barriers, and easier to use energy analysis programs.

Many of these new hardwares and techniques are easily incorporated into new
construction without the arcane calculations sometimes required for solar buildings.
However the building industry can be notoriously slow about changing construction
methods. (Landis) One builder of superinsulated homes was accused by another builder of
'trying to put all the people on the Alaska pipeline out of business.' (Energy Efficient
Building Association, 1990)

Concerns about climatic change due to global warming, have kept energy
conservation and alternative energy sources as one of the most important issues on the
environmental agenda. The easiest method for abating global warming is to not produce
additional carbon dioxide, or not burn more fossil fuels. Using energy efficiently is by far
the most cost effective way of reducing the production of carbon dioxide.

Buildings

consume about one third of the energy used in this country, and there are significant
opportunities to increase their efficiency. (Keepin and Kats, 1988, and Lovins, Lovins,
Krause, and Bach, 1891, and 1989)

Sustainable Communities

Energy and land use were not the only development related concern on
environmental agenda in the 1980s. Some turned their attention to issues surrounding
agriculture. Both the conversion of agricultural land into suburban sprawl and the use of

chemical pesticides and fertilizers became an issue. The response was movement toward
organic agriculture and integration of food production into urban settings.

An often quoted study by the Department of Defense estimated that the average
molecule of food travels 1300 miles before being consumed. This helped to point out a
concern about transportation energy consumption related to community design. It was
pointed out that a typical commuting pattern could easily outstrip any energy conservation
achieved by living in a solar house. (Calthorpe in Coates, 1981)

During the early 1980s several non-profit research and education organizations built
demonstration centers to explore and exhibit techniques for integrating alternative energy
systems and agriculture into the neighborhood. Notable examples included: the New
Alchemy Institute, the Farrallones Institute, and the Windstar Foundation. The New
Alchemy Institute, in Falmouth, Massachusetts, had organic gardens, fish ponds, wind
generators, solar greenhouses in which aquaculture (fish farming) was integrated with
organic horticulture, and an old house that was superinsulated and converted into office and
conference space. The Farrallones Institute, of Berkeley California, had two centers, one
similar to New Alchemy outside of the Bay area, and the other a retrofitted house in
Berkeley. Called the Integral Urban House, it was an attempt to integrate alternative energy
systems, resource efficiency and organic food production into one urban lot. It served as
the basis for a book of the same name. (Olkowski, Olkowski, and Javits, 1979) The
Windstar Foundation had approximately 1000 acres in a high alpine valley in Snowmass,
Colorado. The majority of the land was used as a wildlife refuge, however, on the
remaining acreage, there were organic gardens, fish ponds, and advanced multi-story solar
greenhouses in which aquaculture, hydroponics (growing plants in a liquid medium) and
organic horticulture were integrated. Windstar also had an old ranch house which was
expanded to serve as a conference facility, office building and alternative energy

demonstration site. All of these organizations gave tours, and held workshops and
conferences on topics related to sustainable communities.

The design of houses, neighborhoods and entire communities that integrated
residences with places of work, food production, and the natural environment became a
popular topic among the resource policy segment of the environmental movement and
environmentally minded architects and designers. Two books were focussed on the design
and theory of these communities.

The Village as Solar Ecology (Todd and Todd, 1979)

grew from a conference held at New Alchemy Institute, and presented essays and beautiful
renderings of proposed ecologically-sensitive villages housed geodesic domes, and other
structures. The second book, Sustainable Communities (Van der Ryn and Calthorpe,
1986) contained essays on the design and economics of environmentally responsive
communities. Others explored what existing organizations, towns and cities were doing to
make themselves more economically self-sufficient and responsive to environmental issues:
Self-Reliant Cities (Morris, 1982), Energy-Efficient Community Planning (Ridgeway,
1979) and Resettling America (Coates, 1981).

Michael Corbett, developer of Village Homes in Davis, California, wrote A Better
Place to Live in 1981. It describes the reasoning behind the design and construction of
Village Homes and several other proposed development projects.

The book is aimed

mainly at the design and planning professions and proposes a system of new urban
planning. A system based on clusters of environmentally responsive neighborhoods.

Sick Buildingsand Rainforests

In the late 1980s several new environmental issues emerged related to buildings and
new development. For the development community the presence of asbestos in existing
buildings or hazardous materials in site soils have became costly and time consuming
problems. A somewhat related problem is known as 'sick buildings.'

Tenants in sick buildings suffer from a high incidence of respiratory problems -typically caused by a combination of problems with the building. These include: offgassing of building materials, finishes, and furniture, fumes from the reactions of materials
to the chemicals used in cleaning, and bacterial or fungal infections from air-conditioning
equipment (Legionaire's Disease). These problems are then concentrated by tightening the
building shell to prevent energy leaks, but without installing proper heat recovery
ventilation systems to maintain indoor air quality. In a 'sick building' indoor air quality
deteriorates to the point that many of the occupants get sick. It is somewhat ironic that one
of the first buildings to exhibit these problems was built for the Environmental Protection
Agency in Washington DC.

The first sick building suit was settled in 1990. (Etheredge, 1991) This issue
represents a serious new realm of potential liability for building owners, architects,
contractors, and developers. This concern is one of the reasons why the American Institute
of Architects (AIA) has initiated a multi-year project, with support from the Environmental
Protection Agency, to document the environmental costs and benefits of various building
materials and systems. This project will attempt to trace the materials through extraction,
manufacturing, use in building, and eventual disposal or recycling. (Riggs, 1990)

Partially in response to concerns about sick buildings a number of architects and
builders have begun building what are called 'healthy' or 'natural' houses. These buildings
minimize the use of chemically derived or manufactured building materials, finishes and
furnishings. The Nontoxic House (Dadd, 1986) book was one of the first on the topic.
The Natural House Book (Pearson, 1989) is a compendium of environmental issues,
design responses, and natural building materials and systems. The majority of the original
clientele for natural houses tended to be persons suffering from Chemical Hypersensitivity
Syndrome -- typically persons who have been involved in extreme exposure to a chemical
spill and now exhibit traumatic reactions to even trace amounts of some chemicals. Natural
houses are not cheap,

these houses tend to cost at least 25% more to build than

conventional homes of similar size and quality. (Riggs, 1990)

In Germany, a school of designers has come together to be called the
Baubiologists, and have gone beyond the range of issues considered in building natural
houses. The baubiologists concerns include natural building materials, traditional building
techniques and even ideas related to the health effects of water and electromagnetic forces
running through the ground under the house. (Maciocha, 1989) In many ways their
concerns are spiritual, and therefore similar to the ancient Chinese art of siting called Feng
Shui. The baubiologists tend to use traditional framing systems like post and beam, and
half-timbering. Their houses are extremely expensive to build.

The use of post and beam construction raises issues about resource efficiency, the
modern method of stick building with plywood skins uses about 40% less wood. (Kidder,
1985) Completely 'natural houses,' or baubiologie houses will most likely not become part
of main stream home production. However, many of the concerns related to sick buildings
and natural houses can be addressed in the choice of building materials and finishes, and
attention to ventilation systems without causing large increases in construction costs.

Attention to the choice of building materials is also related to one of the major
environmental issues of the 1990s. The preservation of rainforests has become one of the
cause celebres of the 1990s. Much of the destruction of the rainforests is due to logging,
for this reason the use of tropical hardwoods -- such as teak, paduk, mahogany -- is

considered to be environmentally inappropriate. In response some furniture manufacturers
are offering lines made without tropical hardwoods or have in some cases stopped use of
these woods.
Design and Sociology
While environmental concerns were shaping the design of some architects and
builders, another group was concerned about the sociology of communities and how it was
effected by design. Much of this concern grew out of a response to the perceived failures
of modern architecture to create liveable spaces. Mumford and Jacobs were early important
voices. Along with Alda Louise Huxtable, an architecture critic for the New York Times,
and others, they critiqued the destruction of old neighborhoods historic places, and the
social fabric associated with these places. In 1965, in 'You Have to Pay for the Public
Life,' architect Charles Moore (quoted in Scully, 1990) commented on how one of the
most popular tourist attractions in California was Main Street USA, a Disneyland
reconstruction of what had until recently been a standard form of development.

The sociologists have been fascinated by questions of what amount of density and
variety are necessary for safe, lively streets, and what are the physical patterns of space that
are used in socially successful urban environments. Rudofsky's Streetsfor People (1969)
also played a role in this debate on urban form by examining the design of European
pedestrian areas. Other works dealt with the these issues as well, notably Defensible space:
Crime prevention through design (Newmann, 1972) and the research of Clare Cooper into

social patterns and safety issues related to the design of low-income housing cooperatives.
In the late seventies, the works of Christopher Alexander were added to the debate. In A

Timeless Way of Building, A Pattern Language, and A New Theory of Urban Design,
Alexander argued that the physical structuring of space could lead to the spontaneous
creation of community. To a certain extent he is probably right, since some activities are
difficult to undertake, if the physical space is not supportive. Much of his work addresses
the need for spaces that are comforting and human. The patterns of structure that emerge
from his work have a feel that overcomes much of the dehumanizing aspects of modern
architecture.

The latest wrinkle in the sociological exploration of community form came in
debate about the pattern of development of suburbs. (Hayden, 1989 and Boles, 1989)
One approach to redesigning the tract subdivision can be seen in the works of Andres
Duany and Elizabeth Plater-Zyberk. Their best known community design is the new town
of Seaside, Florida. Seaside has been the subject of much media attention and much
architectural debate. The town is laid out to promote pedestrian circulation, the houses
have mandatory front porches in the hope of stimulating social interaction. The images
underlying Seaside were derived from street and building patterns that the designers and
developer had observed in 18th and 19th Century Southern towns. (Langdon, 1988) In
many ways their approach is similar to Alexander's in that their town design has the
inherent assumption that the physical community will have an image strong enough to
create a social community. According to Duany, Seaside seems to work -- people greet
each other on the streets and the atmosphere is friendly. But Duany noted as well that to a
certain extent Seaside has already failed. Since it has had so much attention, much of the
community has been bought out by wealthy seasonal visitors. (Duany) How cohesive a
community will be produced, remains to be seen.

Duany's system of planning is called Traditional Neighborhood Development
(TND) and typically uses the traditional grid pattern for the layout of new communities.
The designs are created with the developer on site during a multi-day charrette process.
The plan and architectural guidelines (to ensure some uniformity of building materials and
building forms -- sometimes referred to as visual coherence) is then implemented through
the creation of a special ordinance governing the construction of the development. (Duany
in Papadakis, 1989) Duany is not alone in his efforts to produce friendly neighborhoods,
some designers are trying to produce socially active neighborhoods, but without changing
the architecture or adopting a traditional grid form of planning. (Hirsch, 1991).

The American efforts to produce an image of community that will work as a social
community has not gone unnoticed in Europe. The most eloquent of European proponents
is England's Prince Charles. His book, A Vision of Britain' (1989) is devoted to exploring
the images of community. It is interesting to note that while basing many of his attacks on
modern architecture and development patterns on visual and social reasoning, he also
critiques the lack of environmental responsiveness of buildings in an argument quite similar
to the one offered by Mumford thirty years earlier. The Prince's arguments have sparked a
considerable amount of debate in the design profession (Papadakis, 1989) and have served
to bring winder public attention to design and environmental issues related to development.

The socially concerned designers assume that their building forms will lead to the
creation of social communities, a sort of function following the form. In cohousing
communities, a social community, specifically the future inhabitants, create the building
form -- a literal case of form following function.

Cohousing groups go beyond creating just the physical image of a community.
They create a social community to design, build and inhabit a place. The first of these

communities was begun in the 1970s in Denmark, where they are now known as
basfoellesskaber (literally, 'living communities').

There are over 100 cohousing

developments in Denmark, and other countries.

They share several common

characteristics: each household occupies its own unit, there are a variety of family sizes
and ages in the development, and each development has several shared facilities. The
communities tend not to have a religious or political focus -- this distinguishes them from
communes or 'intentional communities.' Communities are usually composed of 20 to 34
households, although they range from 2 to 80 households. The English word 'Cohousing'
was coined by Kathryn McCamant and Charles Durrett, and is also used as the trademark
for their development company. Most of the information on cohousing in this paper comes
from their book, Cohousing, A Contemporary Approach to Housing Ourselves, and
personal conversations.

There are over eighty groups in this country that are actively pursuing the
development of a cohousing project. The first to be completed is Muir Commons, in Davis
California and consists of 26 homes, an orchard, community gardens, and a common
house (containing a community dining facility, meeting rooms, craft shops, children's
rooms and a guest room) on a 2-acre site.

The design, approvals, financing and

construction took 2 1/2 years to complete and was coordinated by a developer hired by the
group.

The design and environment discussion in the 1980s addressed a number of issues
-- protection of habitat, water conservation, urban food production, and most recently the
toxicity of building materials. Sustainability has become the term that encompasses many
of the discussions about how communities can be environmentally perpetuated. Much of
the environmental effort focused on energy and communities. It was argued that while
making individual homes more energy efficient was important, if the homes were in normal

suburban form, then only part of the issue was being addressed. If the distances between
places are reduced to the point were the car is unnecessary, then the energy consumption of
communities can be substantially reduced as well. An architect, Peter Calthorpe, has
named the physical form of this type of neighborhood or community, 'the pedestrian
pocket.' (Kelbaugh, 1989)
The Pedestrian Pocket is a balanced, mixed-use area within a quarter mile
walking radius of a transit station which mixes auto, rail and pedestrian access
to home and work. The goal is to create an environment in which the
convenience of the car and the opportunity to walk would be blended; in which
the economic engine of new growth, the back office, would be balanced with
affordable housing and service retail. These pockets would be implanted into
existing suburban fabric by creation of light rail lines and a clustering of new
development at each of its stations. The increments are small. from 50 to 100
acres, but the whole system accommodates projected growth with a minimal
environmental impact; less land consumed, less traffic generated, less pollution
produced. (Calthorpe in Kelbaugh, 1989)

The pedestrian pocket is thought to be the most energy efficient form for a
community. It is also said to a form that could produce a social community as well.
Similarly, Duany and Plater-Zyberk talk about the energy efficiency of their town plans.
One large Duany design project proposed near Chico, California consists of several
thousand energy and water efficient homes in a 6,000 acre new town(Shireman, 1990),
and another in Florida was redesigned to allow for solar access for many of the units
(Viera) The approach of the environmentally concern designers has converged with the
socially concerned designers, and both have learned from each other.

Costs of Alternative Development
Comparing the construction or capital costs of green development to conventional
development is difficult. Most of the material on environmentally responsive patterns of
development has concerned design ideas. Little has been written on comparative costs. In

addition, while several developments have incorporated one or another feature into their
design, until recently only one has addressed a number of concerns simultaneously -Village Homes (discussed in Chapter III).

In general the studies that do compare the costs of alternative patterns of development are
intended to compare conventional densities with higher densities, cluster development
patterns or mixed density patterns. The most well known is The Costs of Sprawl, (Real
Estate Research Corporation,[RERC 1974) a study commissioned by a number of Federal
agencies. It found that on the same initial land area, a high density planned development
could leave over 50% of its land area as open space, and have significantly lower
investment costs for roads and utilities than a plan using traditional suburban densities. In
terms of environmental costs, air pollution would be lower due to the shorter distances
travelled by automobiles, and storm runoff would be less due to less paved area.
In terms of other environmental factors, planning is the key to eliminating noise
problems, preserving wildlife and vegetation, and creating visually attractive
development. For a given developed area, increased density allows the planner
greater flexibility in accomplishing these goals. However, the increased density
dose concentrate noise generating activities and puts added demands on the
designer to create aesthetically pleasing developments. (RERC, 1974)
The study also states that energy consumption would be decreased because of shorter
driving distances and by clustering and attaching some homes energy is saved by fewer
exterior walls through which heat can be lost. In general, none of these conclusions were
very different than what design theory for green development would predict. The Costs of
Sprawl focused on the on-site costs of various patterns of development. (RERC, 1974) In
a study comparing studies on the alternative development patterns , it is noted that
"...the single largest component of the cost of infrastructure in all cases but one
was "neighborhood private costs," or what is usually referred to as on-site
facilities installed by the developer/builder and paid for by the homebuyer.
They ranged from roughly one-third to one-half the total cost of infrastructure
per dwelling unit and are the logical starting place in the search to reduce costs

in long run. Substantial reductions in this category of costs occurred with only
modest changes in density, while much larger reductions occurred (up to 50
percent in the extreme) occurred for more dramatic changes in density. For
instance, the technique of clustering most single family dwellings on 8,000
square-foot lots and devoting the freed land to recreation and open space rather
than spreading them out on one-third acre lots saved nearly $2,400 (1987
dollars) per dwelling in on-site streets and utilities because the length of street
frontage (and utility lines) was reduced." (Frank, 1989)

The National Association of Home Builders' study, Cost Effective Site Planning,
(Land Design/Research Inc., 1976) compared three to four lot per acre sites with sites
where roughly the same density was clustered (with a mixture of housing types) to free
area for common open space. It included in its estimation of costs site preparation (clearing
and grading), roads, driveways, street trees, sewers, water and drainage.

The

conventional design cost $13,102 (1987 dollars, Frank, 1989) per house. The study also
assumed that the cluster design would use 20-foot wide streets instead of 30-foot wide
streets and would shift from full curb and gutter drainage to swale drainage. With these
changes, the development costs were estimated to be approximately $4,600 per unit (1987
dollars, updated by Frank, 1989) or 35% less for the cluster design. Frank estimates that
without the changes in street width and drainage the savings would be roughly $2,000.
This study is very relevant to this thesis because it comes very close to modeling the
planning changes that Corbett used in the design of Village Homes.

In A Better Place to Live, Corbett discusses a number of design features related to
green development. There is only one direct reference to the cost differentials related to
Village Homes:
"Storm drains are expensive to build, operate and maintain, and great savings
can be realized by relying instead on man-made surface drainage swales and any
natural waterways existing on the site. In Village Homes, the construction cost
savings alone amounted to about $800 per house -- enough to cover most of the
cost of landscaping parks and greenbelts." (Corbett, 1981)

McHarg states that he achieved a $18,000 savings in the development of the 18,000
acre Woodlands site by switching from a conventional concrete drainage ditch system to a
natural swale system. (McHarg and Sutton, 1975)

There is some material related to the costs of individual houses, but no systematic
studies. In 1984, in Solar Energy Planning,Tabb states,
"The argument that solar systems, especially passive ones, are inexpensive is
true for certain measures. With new buildings, such measures as the orientation
of the building, the design of overall shape, and the location of windows on the
south probably do not add any cost. However, it would be naive to think that
additional insulation, airlock entries, active solar systems, etc., do not add cost.
They do add cost and often as much as 10 to 15 percent of a construction
budget. In many cases it is difficult to isolate the energy measures from the rest
of the building."
He then goes on to argue that,
"Aside from the problems of initial cost, solar energy measures do have cost
benefits. They accrue as the initial cost is paid off and conventional fuel costs
rise. The lower the initial cost and the higher the fuel inflation, the greater the
energy savings. The length of the payback period is a function of initial cost,
interest on the energy systems, conventional fuel cost and inflation. The
payback period on a domestic hot-water heating system will be around 5 years;
for passive or active space-heating systems, it will be as long as 15 years. One
thing to remember here is that few building elements actually have a payback at
all."
This is a life-cycle costing argument -- it costs more initially, however, over time it more
then pays for the additional capital costs through savings in operational and maintenance
costs. It is fairly common when discussing the costs of energy efficiency or water
efficiency measures in new construction or renovation to use life-cycle costing.

With the adoption of superinsulation techniques in the late 1980s builders were
achieving different results for energy efficient home construction. A home building
company located in Colorado estimated that
Our first three homes, using the strapped polyethylene system, [an air-tight
superinsulation technique] added 4-7% to the cost of construction (excluding

land). Currently, these costs average an additional 2-5%. The monthly saving
from all energy features more than offsets the increased cost of the mortgage,
therefore, there is no pay back period for the energy features of these homes.
The houses are 2,500 square feet and have annual heating bills for natural gas or propane
of less than $100. (Chicovsky and Reynolds, in Energy Efficient Building Association,
1990)

There are ways to offset additional costs due to energy efficiency measures in
houses. Some utilities offer rebates for the installation of more efficient appliances and
equipment. The utilities do this because it is cheaper for them to lower their customer's
energy consumption than to build new power plants to meet the added demand. (Browning
and Lovins, 1989 and Stipp, 1990) Additionally, within Freddie Mac and Fannie Mae
there are provisions to allow owners of energy efficient home to carry a mortgage that is
33% of their income instead of the usual 28% cap. The reasoning behind this program is
that with lower and more stable energy costs, homeowners can afford to carry a bigger
mortgage. (Browning and Lovins, 1989)

Estimating the costs of environmentally responsive development in general may be
difficult. To date there have been no studies that have compared conventional development
with development that addressed all the concerns featured in green development.
Additionally, measures chosen for one site may not be applicable for other locations -- for
reasons of climate, topography, etc.. However, on a site-by-site basis it should be
possible to construct a spread sheet based on cost estimation data, such as that contained in
the Means Cost Data series. To date this has not been done.

About the literature itself, it should be noted that the majority of the material
produced on environmentally responsive design and development has been written by a
fairly small group of authors. Three publishing houses have been responsible for the

majority of the books, Rodale Press, Brick House, and Sierra Club Books -- all three have
strong commitments to environmental issues. The architectural press from time to time
mentioned various projects or ideas.

And, Seaside, Village Homes or the solar

subdivisions in New Mexico and Colorado were constantly rehashed in various
architectural or environmental publications. However, until recently there has been very
little attention in the mainstream press. Philip Langdon's articles in 1984 and 1987 for The
Atlantic Monthly were some of the first in the popular press to discuss environmentally
responsive or alternative development.

In the last three years there has been a sudden increase in interest in environmental
issues related to concerns like global warming, destruction of rainforests and wetlands, and
the effects of new development. In 1989, 1990 and into 1991 there have been articles
related to environmentally responsive developments in Time, US News & World Report,
the Wall Street Journal,and the New York Times. Architectural and other developmentrelated magazines have carried articles and some have devoted entire issues to
environmental issues -- ProfessionalBuilder & Remodeler, Architecture and Progressive
Architecture. This increasing attention in the architectural and development press may be
due to the increasing number of conflicts of over environmental issues and regulations, and
the general questioning about direction that occurs in a down real estate market. Among the
general public, the increased awareness is probably due to a number of trends, including,
increasing occurrences of environmental mishaps, and increasing awareness of the decline
of environmental quality in many important habitats.

Chapter III: Three Green Developments

The proposal that environmentally responsive development does not cost more than
conventional development cannot be satisfactorily answered by reviewing literature on the
topic.
To gain an understanding of what is involved in creating a green development, three
projects were chosen as case studies to trace the development process of environmentally
responsive projects. The first is Village Homes in Davis, California. Village was begun in
the mid-1970s and built out in the 1980s. It was the first 'green' residential development
and serves as a measuring stick for other projects. The second case is Laguna West, in
Sacramento, California. It is a large suburban development, and the first 'pedestrian
pocket' to be constructed, with model homes open in July 1991. It received much media
attention as an environmentally responsive development project. The third case is Bel
Marin Keys Unit V, in Novato, California. It was the final phase of a project begun in the
1960s and was one of the last large tracts of residentially zoned land in Marin County. In
the summer of 1991, the project was in the approvals process, and the developer had
incorporated a number of innovative and environmentally responsive features into the
project.

These case studies were prepared after visiting each of the project sites in June,
1991. Books, newspaper, magazine and journal articles, subdivision plats, master plans,
and marketing materials were reviewed on the projects. Discussions with development
staff, designers, financial partners, marketing and sales personnel and residents were
essential to filling in the details on these projects. Each of the projects was in a different
stage of development

-- Village Homes has been built out long enough to begin

experiencing resales, and Bel Marin Keys Unit V, was in the middle of approvals -- and
each had responded to somewhat different set of environmental concerns.

The cases are presented in the following format: a brief description of the project,
background on the developer, plans, acquisition, the approvals process, financing,
construction, marketing, description of the project, response of other developers and next
steps.

Village Homes

The first residential development to incorporate a number of environmentally
responsive features was Village Solar Homes in Davis, California. Davis was founded as a
railroad depot in the 19th century in California's Central Valley, approximately 20 miles
southwest of Sacramento. It is the home of the University of California's Farm, which in
the 1950s became a full campus of the University of California. Davis had a reputation as
an environmentally progressive community. (Thayer, 1977) In 1968, the City Council
passed measures to curb the city's rapid growth. A recycling program was begun in 1972,
and by 1974, the city required that residents separate trash and recyclables before putting
them on the curb. In 1975, Davis was one of the first communities in the country to pass
an energy-conscious building code, called the Davis Energy Plan. The city also adopted
plans to encourage the use of bicycles rather than cars and a program requiring the planting
of street trees. (Ridgeway, 1979) Robert Thayer, an early resident of Village Homes said:
"Word has spread quickly about Davis' adoption of the nation's first municipal
energy-conservation ordinance to regulate wasteful land planning and building
practices. The Farm is now a University of 17,000 students and is recognized
for its environmental research and teaching programs. Such an atmosphere has
attracted several innovative designer builders, (and) home-buyers ... who are

seeking something different." (Thayer, 1977)

The Developer

Michael Corbett, the developer of Village Homes, had studied architecture and
worked as a design/builder. He left architecture school before completing his last year due
to conflicts with the faculty. Corbett said that he "... was a radical and always getting into

arguments with the faculty over ecological issues and design." (Corbett) Judy Corbett, his
wife, has a masters degree in ecology and a bachelor of arts in psychology. She had

worked on several housing evaluation projects, and helped with the plans for his projects.
(Thayer, 1977) After leaving school, he worked for a large architectural firm in San
Francisco and then built single family 'eco-homes,' his biggest project being a group of
seven solar homes clustered on one street with joined backyards. In 1971, Corbett was
part of a group that wanted to build an ecological community. The group broke up, but
Corbett pursued the idea.

Acquisition andPlans

In 1973, Corbett was able to get an option on a 70 acre site in Davis for $10,000 - the site of Village Homes.

Corbett wanted to address issues related to energy

conservation, land use, organic agriculture and create a neighborhood that encouraged
social interaction. To achieve these goals would require some design features that were not
conventional. His plans included narrower than conventional streets, housing types mixed
on the same street, greenbelts with fruit trees, agricultural zones within the development
and a drainage system based on Ian McHarg's work that would use surface drainage rather
than conventional storm drains.

Approvals

Corbett faced considerable opposition to his ideas from the Planning Department,
the Public Works Department and the Farmers Home Administration.

There were

questions about combining agricultural uses in a residential area. According to Thayer, one
of the sources of contention, the narrow streets were "... challenged for reasons of

"appearance" and difficulty of maneuvering fire engines." (Thayer, 1977) The Police also
had reservations about patrolling narrower streets. To counteract the opposition Corbett
and a friend wrote point by point rebuttals to reports recommending against approval of

various features of the proposed development. He dealt directly with the City Council,
which Corbett characterized as, ". . . intelligent enough to read the material and make their

own decisions." The citizens of Davis had elected several environmental activists to City
Council, and Corbett believes that without these individuals, Village Homes would
probably not exist. (Corbett) A-three-foot easement along the narrowest streets was a
compromise proposed by a city councilman. (Thayer, 1977)

The natural drainage system was about the toughest piece to get approved. He said that the
"...

Planning Department

and Public Works Department were adamantly

against it, and the Federal Housing Authority (FHA) refused to approve it.
They all said it wouldn't work; that it would require continual maintenance and
wouldn't significantly reduce the amount of runoff. The planning director said
it would harbor vermin -- an engineering term for wildlife, I suppose. So far
there have been no such problems. Each winter I get a pleasant feeling of
warmth and righteousness around the Christmas season as storm drains back up
and pumps fail in other parts of Davis, while Village Homes is beautiful with its
multitude of little streams and its gentle waterfalls." (Corbett, 1981)
Corbett was required to put up a bond to guarantee the operation of the drainage system.

Financing

Corbett gained control of the site by putting down a $10,000 option. From 13
investors he raised $120, 000 to get started and to get bank support. Finding a lender for a
non-conventional development was a problem. One bank turned him down "... not

because the management doubted the financial feasibility of the project, but simply because
it did not like what I was trying to do." (Corbett, 1981) The first loan was $169,000 and
was used to take down 10 acres of land and put in streets. Corbett bought the land from
the holder in a series of pieces as the project progressed, at a price of $6,000 an acre. He
sold off seven acres of land as well. The FHA never did approve of several of the
measures. Along with the previously mentioned objections, Thayer reported that the FHA

Figure 1:

Section through a Commons, Village Homes

did not like "... integration of houses sizes, mixing of rental apartments with houses,
commercial enterprises owned by the homeowners' association, and finally the entire
greenbelt design. FHA frowned upon the idea of "agriculturally-oriented" landscape
treatments, fearing a loss of traditional appearance and risk of project value." (Thayer,
1977) Corbett, however, eventually arranged financing through a savings and loan in
Sacramento.

Construction

Construction began in October 1975. Corbett eventually built about half of the
homes in Village. Three other builders interested in energy-efficient homes bought lots and
built other houses.

Corbett's step-father, a builder of conventional homes in the

Sacramento area, built some of the homes. The houses and landscaping were subject to
strict architectural review and oversight by Corbett. This led to some conflicts between
Corbett, and some homeowners in the early years. (Thayer, 1977 and Corbett, 1981) The
project was built out in 1981. The living units are small, running from roughly 800 to
1800 square feet, as opposed to conventional homes at around 1,750 to 2,000.

Marketing

"Initially," said Corbett, "local realtors discouraged people from looking at Village
Homes. After about six months, and the rapid sales of units, the realtors turned around."
The houses were designed for a moderate market, with prices ranging form $40k to $60K.
A sweat equity program was used to allow several of the low-income construction workers
to buy homes. The majority of the homes were sold to young professional families.
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Description

Village Homes has 200 buildings on 70 acres and was platted to ensure solar access
for all homes, to create a sense of community and facilitate neighborhood interaction. A
system of natural drainage patterns were laid out on the property. Narrow tree lined streets
provided automotive access to carports on the rear of houses. The fronts of houses face a
network of pedestrian oriented greenspaces. The greenspaces are landscaped with fruit
producing trees and shrubs. (This is typically referred to as edible landscaping.) The
layout has clusters of eight houses which share a 1/4 to 1/3 acre common space in addition
to their individual lots. Interspersed throughout the development are a community center, a
commercial building, play fields, a vineyard, orchards community gardens, and a series of
small drainage ponds. (Figures 1 and 2)

The plan of Village Homes can be thought of as interlocking fingers, and is similar
to Radburn in that it has separate areas for pedestrians and for cars. The streets run east to
west and feed out to an adjacent minor arterial street. Houses are oriented north south
along the streets with carports or garages and a small fenced and landscaped courtyard on
the street. The houses face onto the second set of fingers, a series of pedestrian greenways
that connect throughout the community. The tree-lined streets are 20 or 24 feet wide,
much narrower than conventional subdivision streets in Davis. To ensure emergency
access and walking room there is a three foot easement in which no structure can be built or
plantings put in that exceed six inches in height.

Corbett remarked that the narrower streets were the result of a 'wholistic design
approach.' Where the design
"... allows everything to work together harmoniously, and you know you are

on the right track when you notice that your solution for one problem

accidentally solved several other problems. You decide to minimize the use of
automobiles in order to conserve fossil fuels, for example, and realize that this
will reduce noise, conserve land by minimizing streets and parking, multiply
opportunities for social contact, beautify the neighborhood and make it safer for
children." (Corbett, 1981)

Several studies indicate that there are additional benefits of using narrower streets as
well. Less paving material is used, a cost savings, and the ambient air temperature in the
neighborhood may be lower because there is less material soaking up the hot summer
sunshine. (Ridgeway, 1979) The narrower streets also make it easier for trees to shade the
street. It has been estimated that the combination of narrower streets and trees in
communities in California's Central Valley could lower summer ambient air temperatures
by 10 to 15 degrees F. (Mott-Smith, 1982) This lowers energy use because of lower airconditioning use.

The second set of fingers in Village Homes are the green spaces between the
houses. These are common areas that are shared by groups of eight buildings. The homes
have private yards, most with patios, a transition zone and then the common property in the
center. The center of the commons has a concrete walking/bike path which is part of the
network of paths that runs throughout the development.

Also running through the

commons are the drainage swales. Corbett described the system as follows:
"In the typical subdivision, lots are graded to slope toward the street. In Village
Homes, we graded lots away from the street so the rainwater trickling off roofs
and lawns finds its way into shallow swales running through common areas
behind the houses. These swales carry water slowly to larger channels
landscaped like seasonal streambeds, with rocks, bushes, and trees. Runoff
from the streets goes directly into these larger channels. Small check dams in
these channels help slow the flow of water and prevent surges downstream.
Water generally flows over these check dams for 24 hours after rainfall has
stopped. In light rains, the surface drainage system allows all the water that
falls to be absorbed into the ground. In heavier rains, the system empties some
water into the city's storm drains, but nowhere near the amount of runoff that a
typical subdivision would." (Corbett, 1981)

The home owners around each of the household commons helped to choose how
the area was landscaped.

Grass was chosen for most of the commons, as well as

sandboxes, firepits, and gardens in some. All of the common areas included some fruit
bearing trees and shrubs, however fences were not allowed in the commons.

The

commons are maintained by the Homeowners Association and residents are assessed
monthly fees, with the option of having the transition space between private yard and
commons being maintained as well. (Will)

The fingers of green spaces connect to a spine of community gardens along the
west side of the subdivision. (Figure 2) The community gardens are controlled by the
Agriculture Board, part of the Village Homes Association. Local residents use some of the
land for the commercial organic farming, who produce vegetables, fruits, flowers and
herbs for local restaurants and markets. (Will) Corbett planted a vineyard and several
orchards, which produce 16 different crops, the most abundant of which are almonds,
apricots, cherries, peaches, pears, persimmons and plums. (Village Homes Association,
Agricultural Board, 1990) Residents can freely harvest all crops, with the exception of
almonds which are harvested mechanically and sold.

As part of the original plan, Corbett built playing fields, and playgrounds mixed in
with the other common areas. There is a solar heated community center and swimming
pool, and a small commercial building. The community center is used as a daycare center
and meeting facility. Village has an annual Fall Harvest Party, and on some years,
Christmas or Thanksgiving parties. In the early days of the community there were many
scheduled community parties and potlucks. Corbett said, that by 1991, it was more
common to see spontaneous neighborhood potlucks and picnics.

Village Homes

Association owns the small passive-solar commercial building which is rented to three
businesses. The land surrounding this building is intended to be used for other commercial

buildings as well. Original plans included other office buildings, an inn, a restaurant,
space for artists and other small businesses.

There are no immediate plans for

development, although some residents would like to see a popular local restaurant open a
second operation on the site. (Corbett, and Will)

There are 240 residential units in 200 buildings in Village Homes. Although the
majority of the homes are single family detached, there are some duplexes, several
apartments, and at least one cooperative. Almost all of the buildings receive some portion
of their heating from solar energy. The climate in Davis is fairly mild, although summers
can be quite hot. All of the houses are oriented north- south with 60% or more of their
glazing on the south side. The most basic solar features are calculated overhangs on south
facades (to let in the lower angle winter sun, and shade the windows and doors from the
high angle summer sun), extra insulation in roofs and concrete slab construction for
thermal mass. These homes get approximately 50% of their heat from solar gain. Other
homes also have skylights, greenhouses or other systems, and some get around 75% of
their heat from solar gain. Almost all the homes has a solar hot water system, with
collector panels on the roof. Architecturally, the house styles range from what Thayer
called "... Neo-Mexican, (simple stucco with red tile roofs), and northwestern wood,"
(Thayer, 1977) to California modern and to a couple of earth sheltered (buried) houses.

Resales

While many of the units are still owned by the original occupants, two of the early
homeowners sold their houses because they were not totally enthused about the nontraditional character of the neighborhood. Corbett said that when homeowners outgrow
their original houses, they usually either add on or try to buy another house in Village
Homes. Some of the houses in Village Homes are selling for more than $300,000, which

is a large appreciation over the original prices. (Shireman, 1990) In July 1991, houses in
the development were on the market for $175 to $206 per square foot. Per square foot,
Village Homes now have the highest resale values in Davis. (Corbett, and Will)

Costs

Corbett saved about $800 per household by using the natural drainage system
instead of a conventional storm sewers. He spent roughly the same amount on the
additional landscaping and greenspaces. (Corbett, 1981) The narrower road system cost
about 20% less then conventional streets. The simplest solar homes cost no more to build
than conventional construction, while the houses with 75% solar heating cost 5 to 10%
more to build than conventional construction. (Corbett) Corbett said that overall, Village
Homes was less expensive to build than conventional subdivisions.

The City of Davis returned Corbett's bond on the natural drainage system, when
after three years of operation it observed that the drainage system really did work.
(Corbett) Police worries about patrolling the narrower streets proved to be unfounded
since "... the crime rate in the Village Homes subdivision is only 10 percent of what it is in

other near-by developments." (Mott-Smith, 1982)

Response

While some local developers expressed interest in Village Homes, most said,
"That's Corbett's stuff, and I'll just keep doing what I know best." (Corbett) One project,
Senda Nueva, was planned by a friend of Corbett, and used many of the same concepts
and environmentally responsive features. However the land owner, changed her mind

about what she wanted to build, and took over control of the project. She abandoned many
of the innovative features.

Next Steps

After completing Village Homes, Corbett continued designing homes and project
proposals, and ran for City Council. He taught at the College of Environmental Design at
the University of California Berkeley. Until recently he served as Mayor of Davis. He
said that if he were to do Village Homes again he would increase the density, but lower the
number of houses to around 150. At that size he feels that the community interaction is at
its greatest, above that there are too many people. He would replace the carports with
garages, and pursue a better design for the street-to-house area, since the current design
tends to look "untidy."

Corbett was working on the design of a community in Pasa Robas, a 23 acre parcel
in Japan, and a large site owned by a timber company in northern California. This last
project would have 1,200 units of housing on a former mill site adjacent to an existing
town. It would use a planning system similar to Radburn and Village Homes, and be
surrounded by agricultural greenbelts. The project would include 50,000 square feet of
'starter offices,'(for retired persons who want to continue working) and 50,000 square
feet of retail space for the projected 4,000 residents. He was also looking for a large site
where he could develop an entirely new community.

While he was still absolutely committed to designing environmentally responsive
communities, he was spending more time looking at the sociology of communities.
Corbett felt that the most significant design issue that he, Peter Calthorpe (designer of
Laguna West) and Andres Duany (designer of Seaside) were struggling with, was how to

create usable public space. "How do you create a town square, plaza or other space that is
safe, gets used, has life?"

Laguna West

Laguna West was planned as a 1000 acre project that would mix over 3000 units of
housing with parks, lakes, commercial, retail, and industrial space.

The development

featured houses with front porches and garages moved off the front facade, sited on tree
lined streets with sidewalks, and was the first 'Pedestrian Pocket' development to be
constructed.

It was the last parcel of an 8,000 acre project, called Laguna Creek,

undertaken by a group of Sacramento developers.

Laguna Creek is located in an area

south of Sacramento called Elk Grove, an agricultural area that had been zoned to absorb
new residential growth. In the late-1980s and into 1990, Sacramento, California was one
of the ten fastest growing areas in the country. Much of the growth was fueled by people
escaping the high costs of the coastal cities. This rapid growth had led to concerns by
environmental groups, regulatory authorities and planning agencies related to the increasing
suburban sprawl around the area. Specifically there were concerns about smog due to the
number of cars and the conversion of rural land to suburban sprawl. (Shireman, 1990)

The Developer

Phil Angelides is the head of River West Development, a land development
company which was formed in 1986. He had been an anti-war activist during the Vietnam
War (Leccese, 1990) and is active in the State Democratic Party. He lives in a turn of the
century neighborhood of Sacramento. The tree-lined streets are fronted by houses with
porches and garages on back alleys. He is one of the biggest developers in the area and
prior to building Laguna West, River West Developments, along with AKT Development
Corporation and Lexington Homes, a division of SKK Enterprises (all of Sacramento),
have built several thousand units of housing, in Folsom, Roseville and Laguna Creek.

River West's subdivisions are all standard suburban tracts with separate strip retail centers,
and Laguna Creek contains 4,500 units of housing which by July of 1991 was 95% sold
out.(Baltake)

Plans

In 1988, Angelides was involved in discussions with David Mogavero, an architect
who headed a group called the Environmental Council of Sacramento [ECOS]. They
discussed environmental issues relating to the conventional pattern of suburban
development, and in particular the increasing smog in the Sacramento air and its
connections to automobile commuting. At the time Angelides had just gotten approval to
build the last tract of the Laguna Creek parcel. It was platted to contain strip retail,
commercial and industrial space along with conventional suburban residential areas.
(Figure 3) Mogavero recommended that Angelides investigate the theories of San
Francisco architect Peter Calthorpe.

It happened that Calthorpe was speaking at a

conference on alternatives to suburbia in Berkeley, so Angelides attended. (Shireman,
1990) He was impressed with Calthorpe's ideas on a new form of suburban development.
Angelides decided to abandon the already approved plans for Laguna West and start over.
"We thought we were doing well," said Mr. Angelides, "but not well enough.
We've always done architectural review in our projects, but we've never before
evaluated how buildings related to one another and how everything works
together. We've done a lot of marketing talk about community, but the truth is
we haven't actually done much about building community." (McCloud, 1990)
"We could take the chance," said Angelides, "because there is a very strong
market here today. There is high demand for housing, and this was the moment
to risk an experiment." (Viviano, 1990)

Peter Calthorpe was hired to design a Pedestrian Pocket. Working with Jack
Mixon, director of planning for AKT, Calthorpe developed the new land plan for Laguna
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Figure 3: The original plan of Laguna West
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West. River West Development and its partners decided to pursue this new development
idea because, as Susan Baltake of River West said, "he felt that the communities we were
building were nice, but not as good as they could be. He was concerned about growth,
transportation and air pollution issues. From a personal perspective he wanted to do
something different, something new. He felt that they could take the risk because of the
huge demand and rapid growth of the area. It was a chance to do something different."
(Baltake) A Sacramento reporter, Eric Mattson said, "He wants to be remembered for
having done something good, and I think he's sincere about it." (Mattson, 1989)

The goal of the new community is to create an environment where
homes, schools, work civic uses and shops are all within easy walking
distance, In addition to providing convenient alternatives to the automobile and
improving air quality, it has been designed to make the streets and common
areas more comfortable and inviting to the pedestrian. (River West, 1990)

Energy use and air pollution related to automobile use were the major environmental
issues addressed by the design of Laguna West. River West called the project 'transit
adaptable.' The other forms of transit that they were trying to encourage were walking,
bicycling, carpooling, and public transportation - bus and light rail. "We want to make it
as easy to get around the community by foot or bike as with a car" said Baltake. "Because
it can get to 115 degrees (F) during the summer, the trees make it comfortable to walk. The
separated paths for bikes and for pedestrians make it safe." (Baltake) This also meant the
use of narrower streets and in some sections trees planted in what would normally be
parking lanes.

Adjacent to the site were two freight rail lines which are being studied as an
expansion route of the Sacramento light rail system. River West set aside sites in Laguna
West that could serve as a station for either of the potential lines. The station would then
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have a shuttle that connected it to the town hall/transit center in the town center area of
Laguna West. The regional transit authority had already committed to running a commuter
bus service to the project. The development team was investigating an on-demand shuttle
service within the project and would be hiring a full time transportation coordinator for the
community -- according to Baltake, as far as they knew this would be the first time a
subdivision would have its own transportation coordinator. Baltake said that all of this
must be put in the context that in 1991, "there is very little incentive, economic or time, to
use transit. You can drive into Sacramento, even in traffic on the interstate at 75 miles an
hour. You can park downtown for 35 cents an hour." (Baltake)

Approvals

Angelides submitted the new plans for review.

(Figure 4) There was some

opposition by environmental groups which did not want to see any new development. This
was somewhat of a moot point since the area had for several years been designated for
urbanization. (Baltake) Other environmental groups supported the project because they
saw it as one example of a less environmentally destructive pattern of development.
(Viviano, 1990 and Shireman, 1990) The biggest objection to the new plans was due to
the security concerns about the alleys behind some of the houses and the tree wells in
parking lanes in narrower roads in part of the development. (Figure 5) In particular the
planning department and public works agencies were concerned about access for garbage
trucks, ambulances and fire trucks. Baltake said:
"Each agency has requirements for widths. They are additive, so suburban
streets are wide enough to land a plane on. So, we set up a demonstration street
in one of our neighboring developments and video taped. We brought in trees,
and concrete barriers for the in street tree wells. All of our employees' cars were
parked on the street. We rented an ambulance, garbage truck and a firetruck
that can handle up to a seven story fire. (The tallest building in the area will be
three stories.) We drove them up and down the street and parked the cars in all
different configurations including in drive lanes in front of tree wells. It all cost
about $5,000."

Figure 5: Street designs for Laguna West

Typical Neighborhood Streets
Streets have been redesigned for the comfort of the pedestrian as
well as the car. Shade trees line all sidewalks and the expanse of street
pavement has been narrowed and, in some cases, modified by tree boxes
planted in the parking lanes.
The development team has made a conscious decision to trade
asphalt for tree-lined streets and wider walkways, thus making the streets
safer, more intimate, more neighborly, and more pleasant to walk on.
In an effort to reduce the dominance of garages and driveways on
the streetscape, housing units would allow a lesser front yard setback for
front porches and entries, while retaining the normal 20-foot setback for the
garage.
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Lakefront Esplanade
The perimeter of the town center features an esplanade with shade
trees, lampposts and benches. Planned townhouses are raised above to
provide privacy for their front yards and views to the water.
These townhomes offer the benefits of private ownership, private
backyards and private streetside garages, and offer the desirable amenities
of lake views and being within walking distance of the town center.

Lakefront Streets
This community is unique in providing access to the lake for
everyone. The design combines fingers of private waterfront home sites
with a continuous 30-foot- wide landscaped walking and jogging trail.
Interior lots gain access to the lake through pedestrian lanes which allow
vehicular access only for security and emergency vehicles.
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Radial Boulevards
These streets connect the single-family neighborhoods to the
town center. They are designed to shade pedestrians, joggers and bicyclists
with double rows of trees shading two 8-foot-wide trails along the waterfront. The boulevards are open in the center, allowing views of the village
green and town hall from the neighborhoods.
Single-family neighborhoods, while retaining cul-de-sacs, are
designed to connect the neighborhoods to the parks, the lake and lakefront
esplanade, and the town center.

She said that to address security concerns narrow cul-de-sacs have curb cuts at their
ends and an access road that connect them with other streets. These roads also serve as
pedestrian paths so that it is not necessary to walk around the block to get to places.
Approvals were probably easier because "... as we got publicity, the county got in the

spotlight of national attention." Additionally, during that period, Peter Calthorpe also was
hired to create a regional plan for Sacramento.

Financing

The project was financed with a $65M loan from Security Pacific Savings and
Loan. It was the biggest single loan that the institution had ever made. Baltake said of the
lender, "They hope that the project will bring them national attention." The loan had an
annual carry of $6M and was used to pay for the land and construct the infrastructure.
Under California's Mello-Roos legislation, public facilities would be

paid for by

community residents through a service district assessment -- Laguna West is part of the Elk
Grove Service District.

Construction

Site work began in 1990. The project was to be built in phases with the town
center and the eastern portion of the residential neighborhoods planned for completion in
the first five year phase. River West and partners were selling off residential sections to
merchant builders and custom home lots to builders and individuals. Lexington Homes
would be building many of the units and other sections were bought by Patrick
Development, Ltd. and Richmond American Homes. These companies had built homes in
other River West projects.

The houses in Laguna West would be different from conventional suburban tract
homes and must conform to guidelines created by Calthorpe's office. Each house must
have a front porch and the garage must be at least five feet behind the front facade, and on
50% of the homes the garage is on the side or back of the house. (Calthorpe Associates)
For the merchant builders this required designing houses that were according to Dean
Bowman, of Richmond American, "... totally new product." (Figure 6) When asked how

the merchant builders responded to the design criteria, Baltake remarked that:
"For the builders it was just a matter of convincing them that the front porch and
back driveway would not cost more or lower square footage. There was a lot
of collaboration between the builders. They would come into the office and
open plans and compare and comment on them. Usually they are very secretive
about their house plans."

Joseph Scanga, an architect with Calthorpe Associates said "... we always thought

that we didn't have much pull with the builders. We are a little upset with the quality of
some of the builder's homes." However, some were doing better and they have been
surprised that the "... developers are going for the alley granny flats." These are small

extra units above garages on houses with back alleys. The units can be used "for an
extended family member or a home office." ((Laguna West Marketing brochure)

Richmond American opened four model homes in July 1991, and had other homes
under construction. Other builders planned to have units open later in the year. The lakes
were nearly full of water, 15,000 trees were being planted and River West was building the
town hall in the town center. Upon completion they would move their marketing center
into it.

Figure 6: Richmond American Homes for Laguna West
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Marketing
"In Sacramento, it's an idea who's time has come. People really seem to
respond to the touchy-feely issues like the front porches, trees, lake and lights"
said Baltake. (All the street lights are custom designed to resemble turn of the
century lampposts.) (Baltake)

Laguna West was being marketed as "an Old Fashioned New Community."
"People are responding well to the pedestrian idea. People like the front porch," said
Bowman. Although some customers, according to Bill Cody, of Laguna West Properties,
"... think that a pedestrian pocket means that they can't have cars."

Custom lots were

being offered for $89,500 to $185,000. (Laguna West Properties) House prices would
range from $90,000 for townhouses to $500,000 for large lakefront custom homes.
Appraisals for River West estimated that once some of the neighborhoods were complete
the lots alone would have values of $30,000 more than comparable 2,000 square foot units
in neighboring developments. (Baltake) The four Richmond American Homes ranged in
price from $191,200 for a one-story 1,870 square foot house to $236,990 for a two-story
2,650 square foot house. (Richmond American Homes) Baltake said that these prices
however, "... just cover their costs and once more units are built they will raise prices."

Land sales for commercial, retail and industrial space was being handled by
Angelides. (Baltake) While retailers would own their own land, they would still be subject
to Laguna West design guidelines. The retail space would take five to ten years to build
out. River West felt that it would be easier to sell retail and commercial properties once the
new interchange of Interstate 5 and Laguna Boulevard was completed in late 1992. (Baltake
and Cody) Cody said Apple Computers had been lined up to take a large portion of the
industrial land. At the last minute they were offered an existing computer manufacturing
facility in Colorado and therefore pulled out of the Laguna West deal.

Description

Laguna West is approximately 1000 acres, of which 200 were zoned for industrial
and commercial uses. (Figure 4) These areas are located to the north of the Laguna
Boulevard and to the west, between the residential areas and Interstate 5. The rest of
Laguna West is focussed on a 100-acre Town Center, which has a main street and a
mixture of retail, commercial and residential uses. The Village Green in the Town Center
has parks, the town hall, transit facilities, a library, day care center and parks. The Town
Center area would contain many of the 1,512 multifamily units in the project. Part of the
Town Center faces the 73-acre lake, with an esplanade lined with small single family
detached townhouses. Radiating out from the Town Center are two boulevards which
terminate in parks. This plan, according to Scanga, was inspired by a "modified Beaux
Arts system." The majority of the 1,858 single family homes would be around the lake and
off these boulevards. Between the two boulevards is the site for an elementary school and
additional parks.

Plans included 38 acres of parks in the project. Some would be playing fields and
others would be landscaped as large open urban parks. All would have trees. The 15,000
trees and other landscaping that were being planted were selected for their growth
characteristics and for species that need 30 to 40% less irrigation. Irrigation water would
come from either treated water from a new waste water treatment facility located north of
Laguna West or from the lake.

The 73 acre lake is actually a series of smaller connected lakes. Ron Walker, of
Laguna West Properties, said that it was fed by ground water pumped from two wells.
Besides aesthetic and some recreational use the lakes are designed as storm drainage and
serve as part of a required local flood control system. Rather than use a normal chemical

system to keep the lakes clean, a new system called 'Nutripods,' will be installed. These
are floating cages filled with plants that will biologically clean the water of fertilizer and
other runoff from lawns and streets. The water will meet tertiary treatment standards and
this biological system is a "self sustaining ecosystem" (Baltake and Cody) which will allow
the lakes to be stocked with fish. Water leaving the lakes will flow into a wetlands area on
the western edge of the property and from there into the wetland wildlife refuge on the far
side of Interstate 5.

River West was trying to convince each of the builders to set up at least one of their
models as an 'eco-home.'

These houses would be equipped with efficient appliances,

more efficient heat pumps, 1.5 gallon flush toilets, efficient shower heads and compact
fluorescent lights. River West was producing a booklet that will describe these items and
their respective pay back periods. (Baltake) Additionally, River West was trying to get
each of the builders to landscape one of their models using a 'New California Landscape.'
This was their term for xeriscaping, landscaping that requires little water, since as Baltake
remarked, "... 'xeriscaping' sounds like zero or no landscaping." On each lot, ground
boxes were installed for future water meters. While some areas of California were
undergoing cut backs due to the fifth year of drought, there are no water meters in
Sacramento. Sacramento sits at the confluence of two rivers and there is "... no perception

here that water should be conserved" said Baltake. "We feel that there is a lot of potential
for environmental education once people move in."

A private for-profit company has

signed a contract to do curb-side recycling pick-ups in Laguna West.

Costs
"... with Laguna West the developer says that the increment was $1500 per lot.

This is $800 for the lake and $700- for the street trees." Other wise, said
architect Peter Calthorpe, "... with Pedestrian Pockets there is no difference in
development costs"
The cost of adding the lake and the trees to the site are added to each lot. Baltake
commented that the "... narrower roads are not really less expensive, since they're just a

little less asphalt." The costs for the schools, library and town hall are not capitalized,
instead under the Mello-Roos legislation the Elk Grove Public Services District buys the
facilities from the developer, and residents are then assessed annually to cover the costs.
River West said that they considered having the town hall be passive solar, however, it
would be more expensive to build and the Elk Grove District did not want to pay for the
added expense. (Baltake) None of the merchant homes are planned as passive solar, and
the neighborhoods were not platted for solar access. (Scanga) Homeowners will,
however, be allowed to put solar collectors on their homes, "... however," Walker said,

"not on the front facade where it would look ugly." Construction costs for individual
homes in the Laguna Creek area were $70 to $80 a square foot. (Walker)

Response

Laguna West received design and planning awards from the American Planning
Association, Pacific Coast Builder's Conference, Sacramento Partner's for Clean Air and
Sacramento Valley Marketing Association. Articles about the project have appeared in

Newsweek, The New York Times, U.S. News & World Report, Landscape Architecture,
American Health, Planning Magazine, and other magazines and newspapers. There has
been "... interest from planning groups, government agencies, individual architects, and

planners,' about the design of Laguna West. (Baltake) "Other developers are taking a wait
and see attitude" (Walker) about the project. Baltake said, "the developer of the other
biggest project in the Sacramento area, has said that he felt that they shouldn't tell people
how to live. And that they are strictly market driven." (Baltake) He also hired Calthorpe
Associates to do some preliminary sketches for another development. (Scanga)
"The market impulse is to go with the typical pattern," said Mike Winn of
Winncrest Homes of Sacramento, which has built thousands of single family
residences in the area. "The expedient route is to map out the land in a
conventional manner and get the house on the market as soon as possible."
(McCloud, 1990)
However, Winn also said that the project is "a great idea." (Mattson, 1989)

Next Steps

From River West's perspective, Baltake replied, "we would like to build more of
these, but it takes a couple of years to know if it is successful." (Baltake) River West was
also working on completing the early parcels of the Laguna Creek area and looking at other
projects. Angelides had recently became State Chair of the California Democratic Party.

Bel Marin Keys Unit V

Bel Marin Keys Unit V, was the last, and largest phase of a residential development
begun in 1960. This project by the Venture Corporation, would add 1,200 homes to a
community that consists of waterfront homes on peninsulas in a man-made lagoon. The
design of this phase included a number of measures intended to address several
environmental issues. Bel Marin Keys is located next to San Pablo Bay and Hamilton
Airfield, an inactive military installation, near Novato on the northern edge of Marin
County. Bounded by mountains and the Pacific on the west, a narrow plain along San
Pablo Bay on the east and the Golden Gate to the south, Marin County had a reputation for
environmental awareness. Fearing growth pressures and uncertainties about siting, Marin
voted down becoming part of the Bay Area Rapid Transit System (BART). Growth came
anyway. In 1974, the county decided to focus all future growth along an urban corridor
following Highway 101 north along San Pablo Bay. "Seventy five percent of the county
was locked up," either as agricultural land, mountain areas, parks, or 60 acre residential
zoning. (Jacoby) These restraints, along with the overall growth of the Bay area has led to
the county having a median house price of $450,000, the highest in California.

The Developer
Venture Corporation, of Mill Valley, California, was the developer of Bel Marin
Keys Unit V. Venture Corporation was formed in the mid- 1970s, and had developed
several hundred homes. It was currently completing a project of 800 homes in Livermore,
California. Venture Corporation acquired the Bel Marin Keys site along with Home
Savings, a subsidiary of South Mark of Texas, in 1984.

Gordon Jacoby joined Venture Corporation in 1986. He was Vice President of the
company and in charge of the development of Bel Marin Keys. Trained as a planner,
Jacoby started his career by working with the American Planning Association (APA). He
has worked on affordable housing in Hawaii, on environmental issues for the Association
of Bay Area Governments (ABAG), as a consultant to a large minority owned business and
the Catellus Corporation. He worked as a consultant to study the creation of a transit line
on rails abandoned by Southern Pacific in Marin County. Venture Corporation decided to
address transportation, energy, wildlife habitat, agricultural land use and affordable
housing issues in the development of Bel Marin Keys, Unit V.
The Bel Marin Keys Unit V Master Plan states,
"Bel Marin Keys Unit V achieves a sensible and sensitive balance of housing,
environment and transportation never before proposed in Marin County,
perhaps in Northern California. This is the first that all three of Marin's critical
issues are addressed in one place, at one time.
Unit V will take greatly more traffic off the freeway than it puts on
Unit V will increase and vastly improve the quality of wildlife habitat at the site
Unit V will create the largest affordable housing program ever developed in
Marin County"

Acquisition and Plans
The majority of the land associated with Bel Marin Keys was part of a Spanish land
grant from the 1840s. Levees were built around the turn of the century to protect the land
from San Pablo Bay, which was in 1991, 4 feet higher than the portion of the land that
remained in farming. Most of the site for Unit V, was used for oat hay production, which
was then shipped to horse ranches north of Marin. Bel Marin Keys was begun in 1961, by
developer Jack West. Modelled after developments in the Florida Keys, West's original
Master Plan called for a series of raised peninsulas surrounded by lagoons with access to
San Pablo Bay. Water sports was the marketing theme for the development and very house

would have waterfront property. The Master Plan included a golf course, shopping center,
and other facilities and called for the project to be developed in five phases. Unit I was
built in 1961, Unit II in 1963 and Unit III in 1965. In the 1970s the remaining 1,710 acres
were sold as separate parcels to a group of investors and to a Texas-based minerals
company. Home Savings bought 100 acres of the land, the site of Unit IV.

Venture bought the remaining parcels in 1984. As of 1985, Venture had plans to
build 1,000 units on the land. The county suggested that "... instead of developing plans

for one peninsula at a time, do one plan." said Jacoby. "Then we'll go for less than 1.4
acres to the unit. Venture said it would rather go for unit an acre." (confirm 1.4 density)
The land had previously been zoned for residential and would allow 800 units to be built.
Also in 1985 there was a jurisdictional determination of wetlands areas by the U.S. Army
Corps of Engineers. The Corps defined 116 acres of the 1,610 acre property as wetlands.
Much of these wetlands are manmade: a borrow pit created in 1965 to supply soil for the
completion of the peninsula in Unit III is approximately thirty acres; the farm land has a
network of ditches used to drain off winter rains, and there are several occasionally areas
that pond due to rain or levee seepage.

In 1987, Venture Corporation drew up plans for Unit V. Meanwhile, Home
Savings completed the construction of Unit IV. The 157 houses were offered at around
$350,000. Jacoby said that "... all the houses were sold in one weekend."

Approvals

In 1988, Venture Corporation began the approvals process for Bel Marin Keys Unit
V. The first step was the initiation of an "Environmental Assessment" of the land for Unit
V. This procedure was undertaken by Marin County and included measures such as the

estimation of the number of San Francisco bound commuters the project would generate.
Venture planned several strategies to reduce traffic, including bus service, ties to a
proposed rail line, and establishment of a commuter ferry service.

In 1989, Venture's first "Concept Plan" for the site was analyzed in a 'Habitat
Evaluation Program.' Venture hired LSA Associates, an environmental consulting firm, to
undertake the analysis with the participation of the California Department of Fish and Game
and the U.S. Fish and Wildlife Service. This process was used to identify existing
habitats, resident species and populations (mainly of birds). It was also used to identify
habitats which could be created on the site and identify species groups that would find these
habitats suitable. From this habitat types were chosen to create replacement wetlands for
areas that would be developed. Jacoby said that "... with the Habitat Evaluation Plan we

wanted to create more value than the current baseline. Value means greater species
diversity and greater populations."

The second "Concept Plan" was presented to the Marin County Planning
Department and the Bel Marin Keys Service District. Designs for Unit V were presented to
residents of Bel Marin Keys in a series of focus community meetings. Jacoby said that
they held focus groups "... to find the strengths and weaknesses of the old plan and the

new ideas." Resident feedback results in the inclusion of housing for senior citizens,
designation of a water skiing zone, planning for a boat storage area, relocation of the
commercial center, deletion of plans for a public marina and hotel, and changes to street
design. In addition, many residents were unhappy that some of the facilities that had been
promised in 1961 still did not exist. Venture made a commitment that the golf course and
community center would be one the first pieces of Unit V to be completed.

Bel Marin Keys has a Yacht Club that along with the Bel Marin Keys Community
Services District administers operations for the existing community. Venture held a series
of meetings with these groups. "Sometimes they have a hard time separating whether the
Yacht Club or Community Services are responsible." said Jacoby, "It's a fun group. I've
never seen a community that's so cohesive. It's fun."

Also during 1989, Richard Perl, the President of Pacific Partners International
Investments, of Manhattan, New York, approached Venture Corporation about buying out
South Mark's interest in Bel Marin Keys. Texas based SouthMark was troubled by bad
real estate deals in other markets. Pacific Partners connects Japanese capital with American
projects, and is a member of the Social Ventures Network (SVN). SVN is a coalition of
financiers, philanthropists, corporate and non-profit directors and scientists dedicated to
supporting environmental and social causes. The group meets twice a year and is
headquartered in Boston. The negotiations were completed in six months, with the
formation of Bel Marin Keys Development Associates.

In October, the Associates bought Port Sonoma-Marin, a marina facility north of
Bel Marin Keys. This would be the site for future commuter ferry service. Several days
after the purchase, an earthquake rocked the Bay area and destroyed part of the Bay Bridge
from Oakland to San Francisco. Jacoby said that the Army Corps of Engineers came out to
the site to consider Port Sonoma-Marin as possible temporary commuter ferry terminal.

In 1990, the 'Final Environmental Assessment' was adopted by the Marin County
Planning Commission and Bel Marin Keys Development Associates submitted their
"Master Plan" application to the County Planning Department. It was accepted. (Figure 7)
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The State of California requires private developments to undertake an
Environmental Impact Report. This process is similar to Environmental Impact Statements
required under the Federal National Environmental Protection Act.

In May Perl said,

"The next three months are important for us, as our Environmental Impact Report will be in
process and alternatives to the plan we submitted to Marin County will need to be
considered."

Jacoby saw that they would face opposition from two groups. The first were
the NIMBYs. They are active in the Marin Chapter of the Sierra Club, the local Audobon
Society and the Marin Conservation League. It's hard to separate them since they have
interlocking boards of directors." He felt that the second source of opposition would come
from the Federal resource agencies over the borrow pit wetlands area. "Unfortunately the
system is geared for confrontation" said Jacoby. He felt that there would be problems with
the conflicting requirements and the overlap of various agencies. Additionally, since the
regulations were set up primarily to stop the destruction of existing wetlands, the agencies
did not know how to handle a proposal that included the construction of substantial new
wetlands. Since Bel Marin Keys residents are supportive of the project, Jacoby saw
potential conflicts between residents and the environmental groups, especially since "... it

looks like outsiders telling the neighborhood what to do."

Although the land was zoned for residential development in the mid- 1970s, there
was opposition by the local environmental groups to conversion of the farm land to
housing. The focus of the issue was that a decrease in local hay production would require
the remaining dairy operations to import more hay from other counties. Jacoby said, "The
opposition said that the hay from the land was used to feed the dairy cattle in western
Marin. At first we believed that ourselves, and our early material reflected that. Then we

asked the farmer who is leasing the land, and he told us that the cattle eat very little oat hay
and the majority of the hay is sold to horse ranches outside of the county."

When asked about the reasons for their environmental policies, Jacoby responded
that "... they were part our own desires and part political reality. I just bridle at those who

say, well you're just doing it for mitigation. At the same time, I would be a complete
Pollyanna to say that some of the detailed thought was not shaped by public policy."

Description

Bel Marin Keys Unit V would have 800 waterfront homes on five man made
peninsulas. (Figures 7 and 8) The 450 Village homes would have a density of 5 units per
acre, while the 350 Garden homes would have a density of seven units per acre. All
residences in Bel Marin Keys Unit V were designed to be a Mediterranean style -- red tile
roofs and stucco walls. (Figure 9) There would be 290 townhomes on two peninsulas and
100 seniors' townhouses in an area adjacent to the shopping center. The shopping center
would have a grocery store, pharmacy, restaurants, ship's chandlery and other retail.
There would also be a school, an 18-hole golf course, and a community center with
meeting, tennis and swimming facilities. The main focus of Bel Marin Keys however, is
water sports. Four hundred sixty three acres or 29% percent of the Unit V is a new
lagoon, enlarging the existing lagoon surrounding Units III and IV. The lagoons are
separated from Novato Creek and San Pablo Bay by a system of locks. In the older units
each of the single family detached houses has a dock, most residents have boats, and
according to Jacoby, "... everyone participates in the yacht club." The waterfront strategy,

according to Jacoby, was the only way that the property could be developed. "To build
any homes here, they must be three and a half feet above the level of the Bay. So you must
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get the seven feet of soil somewhere," said Jacoby. "When you dig out the soil you have
deep borrow areas, so you have lagoons."

The plan for Unit V included 404 acres of shorebird salt marsh habitat, and 265
acres of agriculture/fresh water marsh habitat. The salt marsh would be below the level of
San Pablo Bay and would be subject to man-made tides. It was also part of a required
flood control system. Pumps that would remove the salt water from the mudflats at threeday intervals. These pumps, which already existed on the farmed acreage, would be used
to remove flood waters as well. The acreage for the agricultural area was determined by
asking the existing farm lessee what the minimum necessary acreage for profitable
operation. Due to soil salinity the site had historically been limited to a few varieties of
crops. During the winter the site would be partially flooded with fresh water to create a
marsh habitat for wading birds and migratory ducks.

Venture and its consultants

investigated using treated water from the nearby Ignacio sewage treatment plant for the
winter marsh. "At some point we will give the habitat lands to a non-profit, and set up a
trust fund for them," said Jacoby.

Addressing transportation issues was a major component of Venture's strategy for
Unit V. "The majority of commuters go over the Golden Gate," said Jacoby, "and we
want to take more cars off the road then we generate." To meet this goal Venture planned
to build a network of pedestrian and bike paths, operate a shuttle bus with Bel Marin Keys,
build a train station for the proposed commuter rail line, set up transportation coordination
with the homeowners association, and start a high-speed ferry from Port Sonoma-Marin to
San Francisco's financial district. Venture would buy two boats and lease them to an
operator. There would be two runs in morning and two in evening. The operator could
use the boats for tours and parties during other times and on weekends. Jacoby noted,

"This only works if it is faster than driving. Currently it takes about an hour to get into the
city, 40 minutes if there is no traffic. With the ferry it would take half an hour."

"Our own kids can't afford to live here in Marin," remarked Jacoby.

The

affordable housing strategy for Unit V included units for seniors, moderate-income families
and first-time homebuyers. The first-time buyers would be able to get a second mortgage
to help fund the purchase. They would also participate in an equity sharing program that
upon resale of the townhouse would give half the unit's appreciation to a trust fund for the
construction of new affordable housing.

Venture saw the affordable housing component as a crucial part of the development of Unit
V,

"Of the limited amount of new housing that has been constructed in Marin
County in recent years, or is planned for the next several years, under 5% is in
the "affordable range," for first time home buyers or moderate income families.
To squarely address the problem, Unit V offers 32% of its total housing at
affordable levels. No private developer has ever come close to this affordable
commitment." (Venture Corp)

The development team also had concerns about the resource efficiency of the
buildings in Unit V. To help discover strategies for addressing this issue, Perl contacted
Rocky Mountain Institute (RMI), a non-profit research and education organization that
specializes in resource policy work.

RMI offered advice on water and energy issues

related to the development of Unit V. Together with Pacific Gas & Electric (PG&E),
Venture set a goal of exceeding the State of California's Title 24 energy-efficiency
standards for new homes by 50%. PG&E would offer rebates to cover part of the costs of
the special energy related features.
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Costs

Some of the features chosen to address the issues of transportation, wildlife habitat
and agriculture, energy and affordable housing would add expenses to the development of
Unit V. Others might offer opportunities for new profits, Jacoby stated, as an example that
with the affordable units, "... a county official suggested that we work on 800 base units

and then add 80 affordable units. Those units would have lost money. So, we decided to
do more." Venture's plans included 800 single family homes selling for $500,000 and
nearly 400 affordable units in several prices. They thought that with their mixture of units
and mortgage program, they may "... break even or possibly make a small profit."

The transportation measures for Unit V would not be financed by California' MelloRoos legislation, which assesses homeowners for infrastructure and public facilities, since
Marin County is not subject to the legislation.

The train station and local road

improvements proposed in the Master Plan would be built out the project budget. The
costs for the shuttle bus system would be passed on to homeowners as a monthly fee. The
ferry system would be the most expensive part of the transportation package. However,
Jacoby felt that because they were "... providing commuter runs, instead of a continuous
operation," and having "... a joint venture with the boats leased to the operator to run for

tours mid-day and weekends," the ferry would generate profits.

Venture estimated that the cost for building the agricultural/wetlands would be
minimal, since the marsh plantings were inexpensive and the only construction required
would be tapping into an adjacent treated water outflow line. Costs for constructing the salt
marsh were in some ways considered irrelevant by Venture, since that area was already
required for flood control .

When asked how they were considering the costs of the environmental measures,
Perl responded, "... with $500,000 homes you can afford to build a large wetland. You

can afford to spend the money for low flush toilets. You can afford to spend the time
designing. If we were just in it for money, well, I think it takes being a green developer."

Next Steps

"We started approvals in 1988," said Jacoby, "and we probably have two more
years before we start digging."

With the completion of approvals, Venture planned to begin construction of the
lagoons, golf course and wildlife habitats in late 1992. They hoped to initiate ferry service
in 1993, as well as begin construction of the community social center and the first phase of
homes. Jacoby indicated that Venture would probably develop the homes themselves -partially as a way to ensure quality construction. They hoped to have 150 to 200 single
family units open by late 1993. The Master Plan called for all the residences to be
completed in three phases.

The development staff at Venture was already looking toward their next project -the conversion of former steel mill site on the BART line in Walnut Creek, California to a
high-density housing community. The site had problems with hazardous materials, but
Jacoby was excited by its possibilities.

Chapter IV: Analysis

Analysis of the three projects described in Chapter III will help understand some of
the implications of environmentally responsive development. Each of the projects
addresses a different set of issues, with some overlap among them. The measures chosen
to address the issues vary, and how the development process was affected is different as
well. This chapter will try to relate these issues to the capital cost of the environmentally
responsive measures.

Comparison of the Case Studies

Although the three development projects, Village Homes, Laguna West and Bel
Marin Keys Unit V differ in level of completion, scale, and design, there are a number of
opportunities for direct comparison. This chapter asks the following questions about the
cases. How do these projects differ from conventional development? What issues did the
developers choose to address? When in the process did the decisions get made? Who was
influencing the environmental agenda? How did the incorporation of these measures affect
approvals, financing, construction and marketing? How were costs affected by various
measures? And, how have other developers responded to these projects?

Green vs ConventionalDesign

The planning and design of each of the three projects differs from standard
subdivisions.

While Laguna West differs from the surrounding subdivisions, it is

essentially very similar to the older neighborhoods of Sacramento. It is probably no
coincidence that the design appealed to Angelides since he resides in one of those

neighborhoods. The narrowing of streets, addition of street trees, and houses with front
porches and garages moved off the front facade are relatively subtle physical design
changes from conventional development patterns. The underlying philosophical change,
however, is much greater. Rather than having wide streets lined with garages -- an
environment that is dominated by needs of the car -- the streetscape of Laguna West is
aimed at meeting the needs of pedestrians. Calthorpe states that pedestrians
"...

want safe, interesting, and comfortable streets to walk on: tree shaded,

with houses and shops fronting directly on them for interest and security. They
want detail and human scale in the edges and places of a community. And they
want narrow streets lined with entries and porches leading to local shops,
schools, parks, not curving streets lined with garage doors leading to six-lane
arterials." (Calthorpe, 1991)

The original plat of Laguna West (Figure 3) compared to the plan that was under
construction (Figure 4), other than the differences in street design, had only three additions
made to the 1,000 acre site.

These

were 73 acres of lake, the library and the

townhall/transit center. The major difference is how the site is organized to encourage
pedestrian circulation. The roots of this plan can be found in a 1979 essay, Beyond Solar,
by Peter Calthorpe. This plan is an attempt to respond to concerns about energy use and
about the sociology of communities.

Bel Marin Keys is dramatically different from conventional subdivision design, but
most of the differences are not due to measures to address environmental concerns. The
most dramatic feature of Bel Marin Keys is the system of man-made peninsulas and
lagoons. (Figure 7) As noted in the case this design, was the result of a market focus on
water front development and the requirement that all homes be three and one half feet above
the level of San Pablo Bay.

(The philosophical issue of whether or not it is

environmentally appropriate to drown farmland is not easily resolved, since without the
construction of levees over the past hundred years, the site would already be under water.

This a part of the continuing debate about environmentally appropriate land uses that was
brought up in the work of McHarg, Kendig and others.) The seasonal marsh/ agricultural
land can be thought of as an open space system somewhat common in other conventional
developments. The construction of a salt marsh that also serves as a flood control area, is a
different approach than conventional water detention areas.

When Village Homes was first designed it was very different from conventional
subdivisions. Cluster siting and the interspersion of greenspaces into residential areas,
while not typical, was already in use by some developers in the 1970s. (Land
Design/Research, 1976) Landscaping with fruiting trees and shrubs, and the integration of
orchards and vineyards into a residential area was a new idea. Siting all the houses in eastwest rows to ensure solar access was another difference from conventional development.
The narrower roads and sidewalks on opposite sides of houses were also very different, as
was the idea that a residential subdivision should be designed to encourage social
interaction. (Figure 2) The natural drainage system, which for Corbett was one of the most
difficult measures to get approved, has become an accepted storm drainage strategy in
many areas. (Ferguson, 1991) Corbett's plan for Village Homes, produced a very
different neighborhood, although all he did was rearrange the positions of some
conventional elements of a subdivision -- placing carports and streets in back, sidewalks
and larger yards in front. Village Homes was used as an example of environmentally
responsive development in several books: Energy-Efficient Community Planning
(Ridgeway, 1979), A Golden Thread (Butti and Perlin, 1980), Resettling America (Coates,
1981), Solar Energy Planning (Tabb, 1984), and Sustainable Communities (Van der Ryn

and Calthorpe, 1986).

The environmental benefits of the measures chosen in the case studies can be
significant. But from a physical standpoint, the structural differences are basically just
incremental changes to conventional residential developments.

Which Issues areAddressed

In Chapter II, land use related to the preservation of important habitats and historic
sites, pattern of consumption of energy, water and other resources, and the incorporation
of opportunities for work, food production and home ownership for a mixture of incomes
into the development were identified as environmental agenda related to real estate
development. The developers of each of the case study projects chose to address different
issues. Corbett decided to address energy conservation, organic agriculture, social
interaction, and land use patterns related to open space and the dominance of the car in the
development of Village Homes. Angelides and Calthorpe focussed on issues like air
pollution and energy conservation related to automobiles and the pattern of development.
The plan for Laguna West includes a mixture of housing types and prices, and
opportunities for employment within the development. Some measures were considered to
address concerns about the energy and water use of buildings and landscaping of Laguna
West.

The developers of Bel Marin Keys Unit V chose to address five issues:

transportation and commuting, housing affordability, energy conservation of buildings,
wildlife habitats and the preservation of agricultural land.

While the developers may have chosen some of the same issues to address, the
measures that they used to address these differed. For example, in all three cases energy
conservation in individual buildings was expressed as a concern of the development team.
In Village Homes it was addressed directly in the design of the houses as passive solar

buildings. The development team of Bel Marin Keys chose to address the issue both in the
design of the individual houses and through the choice of energy efficient appliances and
fixtures installed in the houses. In Laguna West, while the buildings will meet the
California 'Title 24,' energy efficiency standards, the approach to addressing concerns
about energy conservation in individual homes is by trying to persuade the merchant
builders to offer a package of efficient appliances and fixtures as an option to prospective
homebuyers. These features will add to the cost of the home. This is basically a retrofit
strategy, and will lower some of the energy use of the house. It does not, however,
address potential energy savings that could have been achieved by basic measures taken in
the structure of the house, (like overhangs for shading windows) that effect the pattern of
energy consumption for heating and cooling. As noted by Corbett, those basic measures
do not increase the cost of the house.

One interesting question is whether the developer chose to address issues by taking
measures that extend beyond the boundaries of the site. For example, the issue of
commuting and mode of travel. Corbett focussed on minimizing the role of the automobile
within Village Homes: the narrow roads and houses facing onto pedestrian greens shifts the
visual focus of homes off the street and into the common areas. The walkways within the
development are used by residents to move from one section of Village to another. The
bike paths connect to bicycle lanes in streets adjacent to the project. The focus on the car,
however, is limited to its role in the landscape and within Village Homes. The design is a
conscious effort to separate cars from pedestrians, and is successful in that way. While
there is one small commercial building in Village Homes and residents are allowed to work
out of their homes (according to Ridgeway, 1979, this is legal in Davis), Corbett did not
address the issue of commuting.

In Bel Marin Keys Unit V, commuting is the issue addressed by several measures.
The high speed ferry and the proposed train station are measures exclusively focussed on
reducing the number of cars leaving the project to travel over the Golden Gate Bridge. The
shuttle bus system is designed to move people within the development and connect to the
regional bus system.

However, the ten residential 'neighborhoods' on the various

peninsulas are separated from the retail area and community center by distances that would
make walking unlikely. The residents can, however, travel by bicycle or boat. While solar
access and separation of pedestrians and cars determined the layout of Village Homes, in
this case the lagoons and access to the water are the design issues that determine the layout.

Laguna West's plan dealt with transportation issues related both to commuting and
circulation within the site. The site design was intended to encourage residents to walk or
ride bicycles to the town center. From there several commuting options would be
available.

When & Who

The questions: When in the development process did the decision to create a green
development get made? And, who was influencing the environmental agenda? are
somewhat related. While each of the developers appears to have developed a personal
commitment to environmental issues, the motivations and choices of responses are not the
same in each of the cases.

Corbett had an agenda of issues and measures that he wanted to address in a project
before he even acquired the site for Village Homes. His responses were based on his own

background in environmental activism and his own technical knowledge. Corbett wanted
to set an example, to create a prototype for green development.

Angelides had a background in social activism. His decision to scrap the original
plans for Laguna West was clearly influenced by his interactions with the local
environmental group, ECOS. The design of the project was a direct interpretation of
Calthorpe's conceptual plans for a Pedestrian Pocket. While Angelides was aware of
growing regulatory concern about local air quality due to increasing automobile-induced
smog, regulatory mandates were not the cause of the new design, since he already had
regulatory approval for the first design that did not include measures to ameliorate the
effects of car commuting. Architects in Calthorpe's office said that they felt Angelides'
support, enthusiasm, and commitment to the alternative development scheme was very
personal and sincere.

Both Jacoby, the developer, and Perl, the financial backer, of Bel Marin Keys Unit
V have personal commitments to social and environmental issues. Clearly, as Jacoby
stated, their decisions were influenced by the regulatory and political climate of Marin
County. But, it should be noted that their method of addressing environmental issues
related to the development of Unit V, is different from the other two cases. In Village
Homes and Laguna West there was a strong designer who determined the responses to
environmental issues. The responses chosen for Bel Marin Keys came out of identifying
issues, hiring outside expertise, studying the problems and then exploring solutions. For
example, the senior citizens' housing section was a response to a suggestions from
residents of the existing sections of Bel Marin Keys. The wildlife habitats were chosen
after working with LSA Associates and other wildlife experts. Their list of issues grew
over time. Measures to address energy and water efficiency were not included in the
Master Plan because they were not studied until later. While Bel Marin Keys, unlike

Village Homes and Laguna West, was not originally conceived to serve as a prototype for
green development, it is a project that has taken a systemic approach to addressing
environmental issues. One way in which this approach is reflected is in the exploration
ideas that both address environmental concerns and offer new potential profits, for
example, the large affordable housing component and the ferry service.

Approvals

How did the incorporation of environmentally responsive features affect the process
of obtaining approval for the projects? Although the design of each of the projects in the
cases contained elements that were unconventional, there was no evidence that any
measures were abandoned due to the demands of the approvals process.

The incorporation of the various measures that made Village Homes an
environmentally responsive neighborhood clearly made the approvals process more
difficult. In some cases Corbett never did get the approval of the department or
administration that he was in front of. The Davis City Council overruled the regulatory
objections. The farmers Home Administration never approved of his plans, so he
eventually obtained financing from a savings and loan that would allow the unconventional
design elements. Corbett was able to override the objections of the Department of Planning
and the Department of Public Works in Davis by taking his case directly to the City
Council. At the time that Village Homes was going through approvals Davis had three
members on the City Council who were environmental activists, "... who were willing to

read the reports, and, our written rebuttals" said Corbett, "and then make up their own
minds." He said that when he was on City Council and when he was Mayor of Davis
some of the city staff occasionally accused him of being uncooperative and undermining
their authority since he would sometimes question or reject their reports. Corbett pointed

out the make up of the City Council had changed, and in 1991 he would probably not be
able to get things approved as he had in 1975. In A Better Place to Live, Corbett calls for a
new theory of planning that would consider addressing environmental goals as part of its
methodology. When asked, Corbett said that he wished the planning schools in this
country would teach people to interpret the reasoning and intentions behind regulation,
rather than just how to bureaucratically apply standards.

The design of Laguna West only had one element that fell outside the realm of
normal elements of subdivision design. This was the narrower streets with tree wells.
Rather than take the approach of writing rebuttals to objections, as Corbett had done with
the same issue, River West produced the demonstration video tape, which showed a mockup narrow street with a variety of vehicles. (Figure 5) This happened, however after what
Baltake referred to as

"...

extended discussions on the issue with the various agencies."

Baltake felt that getting approval for the rest of the project was helped by the amount of
national media attention that had already been focussed on the design of Laguna West.

In contrast, Jacoby felt that Bel Marin Keys Unit V would face some difficulty in
gaining approvals.

The project already had zoning for single family residential

development, however, the commercial and affordable housing sections would require
rezoning. Due to the high awareness about the lack of affordable housing in Marin
County, it was felt that the rezoning would be obtained. The most difficult issue that the
project faced was the permits and regulations related to the existing wetlands on the site.
Approvals for the replacement of several small wetlands with two larger wetlands were
required from the Corps of Engineers, the Bay Conservation and Development
Commission, and other authorities.

Some of the regulations and authorities overlapped

and seemed contradictory; Jacoby noted that even within Marin County regulations there
were

"...

some crossed signals." While regulations have been in place to protect wetlands

since the 1970s, many were not enforced and the issue did not receive regulatory attention
until after President Bush stated a 'no-net loss policy' for wetlands. There was dispute
over the definition as to what exactly is a wetland, and application of standards varied from
jurisdiction to jurisdiction. Also, the record of building wetlands to 'mitigate' or replace
ones that are destroyed is mixed. In many cases the replacement wetlands were never
constructed, or were built in such a way as to render them biologically unproductive. The
record for biological success of man-made wetlands in the San Francisco Bay area is
mixed. (Zuckerman, 1990, Chicago Tribune, 1991, Dewar, 1991, and Lurz, 1991)
Venture pointed out that when constructed the seasonal marsh and non-tidal mudflats
would be "... the single largest environmental enhancement ever proposed by a residential

development in the Bay Area." And, in their opinion, "Creating wetlands where a dry farm
exists today goes far beyond the concept of merely conserving existing wetlands." When
asked a local real estate broker, familiar with the project wondered if Bel Marin Keys Unit
V would win final approval because of concerns about the destruction of wetlands.

The inclusion of environmentally responsive features into a development does not
necessarily mean that environmental groups will support the effort. This could be seen in
the opposition of some environmental groups to both Laguna West and Bel Marin Keys
Unit V. In addition, features that are viewed as not conforming to current regulatory
practices, will make approvals more difficult to obtain. Architect Andres Duany, who's
Traditional Neighborhood Developments are similar to Calthorpe's Pedestrian Pockets,
said the developers find his ideas appealing and sensible. His biggest opposition is from
traffic engineers (over street width and such), and planners (who won't allow fine grain
zoning and mixing of uses). Calls for regulatory reform as a result of a HUD study that
blamed complex regulatory requirements and zoning as a source of increased housing costs
may help streamline the approvals of green developments. At the same time, this call for
reform could lead to lowering of environmental protection standards. (Kemp, 1991, and

Noah, 1991) Planners and other government officials who are willing to interpret the intent
of regulations, rather than just the letter, could help to spread environmentally responsive
development. The use of performance based zoning and environmental standards, similar
to those already in use in several counties (Mantell et. al, 1990), could both encourage the
creativity of developers to produce green developments, and help to protect local
environments.

Financing

The effects of incorporating environmentally responsive features on the financing of
the project were different for each of the developers. In Corbett's case the design of
Village Homes was considered unusual enough to be a financial risk. He had some
difficulty in obtaining financing for Village Homes, and was eventually assisted by contacts
with other builders. River West attributed the publicity related to the environmental
responsiveness of Laguna West as one of the reasons that Security Pacific Savings and
Loan gave them the loan. In the case of Bel Marin Keys, both the developer and the
financial partner have a personal commitment to social and environmental causes.

Construction

Village Homes was constructed in phases. The first section was a short street with
homes on the north end of the property. As construction and sales progressed, Corbett
was able to buy additional sections of the optioned property. None of this however is
particularly different from strategies used to build other residential developments.

The construction of Bel Marin Keys Unit V would involve a substantial amount of
earth moving to dig the soil for building the peninsulas. The construction of houses,
townhouses and other facilities, including the train stop and ferry terminal would proceed
as conventional building. The only element of construction that would be directly related to
addressing environmental concerns would be the modification of the lock and water control
system on site to allow periodic flooding of the mudflat habitat.

The construction of Laguna West, like Village Homes, would be a basically
conventional process. The residential areas were planned to constructed in two five year
phases, starting with the eastern half of the property. However, the infrastructure was

being completed throughout the site. The only real difference in the construction of
Laguna West was the fact that 15,000 street trees were being planted soon after the
completion of the roads and infrastructure, but before major home building began. This
was being done partially to make it easier to market the site, (Cody) and partially to allow
the trees to grow and gain size even before the entire project was completed. River West
marketing material promised that the early planting would "... create a shady tree canopy
within 10-15 years -- just like those in Sacramento's oldest and most desirable
neighborhoods."

The inclusion of environmentally responsive features in these three case studies
appears to have had only subtle, if any changes, on construction practices. There may,
however, be a need for the use of technical advisors or specialized contractors with
experience related to specific measures, like wetlands creation.

Marketing and Sales

Village Homes was marketed by word of mouth, and after some initial resistance,
by realtors. The homes were called part of an 'ecological development' and prospective
homeowners were told about the ideas underlying the design of the neighborhood and how
it would differ from conventional developments. As noted by Thayer and Corbett some
buyers in the first phase did not fully appreciate that the neighborhood would be different
from other subdivisions and subsequently sold their homes and moved away. Corbett said
that in later years a few people bought homes, "... who did not understand the

environmental theme of the development," and were a little uncomfortable with some of the
features of the project. All of these families, however, have stayed and are now quite
happy with Village Homes. The fact that the project now has the highest per square foot
resale values in Davis, would seem to indicate that there is a definite market for green
developments. According to Corbett and residents of the project, the majority of the
homeowners are young professional families. Corbett said that the political distribution of
homeowners with in Village Homes was the same as the rest of Davis, with 30%
Republican and 60% Democrats. Therefore, whether or not the homeowners bought units
because of a personal level of environmental concern or because Village Homes seemed
like a good neighborhood is uncertain. This a question that would be interesting to study
as sales of Laguna West progress.

Laguna West's marketing material called the development an "old fashioned new
community," and then described the project as
"... designed to reflect a time when life was less hurried and more convenient --

a quiet, friendly town with tree-lined streets, homes with front porches, parks
and pathways for walking and bicycling, access to public transit -- even a Town
Hall with a library."

A Sacramento reporter, Curt Guyette, said that this seemed to appeal to part of the
market. He quoted Scot Mende, a planner for the city of Sacramento as saying, "Yuppies
want to get back to a sense of place. I think the community is hungry for some kind of
place where people can get out of the car, walk around and feel good." Guyette goes on to
comment that, "Calthorpe agrees, saying in meetings with various groups the one factor
that stands out is the "yearning" people have for such communities." (Guyette, 1990)

Without telling how, the marketing brochure said that the homes would have "... many

extra special features that respect our environment by saving energy, water and other
valuable resources." But, clearly the marketing focus of Laguna West is an appeal for
nostalgia, and not as an ecological development.

As of mid June-1991, Richmond American Homes was just completing
construction of their model homes and was working on houses on one street. They had
sold between 10 and 12 of their units. This was considered good, although not unusual
sales performance. (Bowman) (Figure 6) River West received official clearance to begin
sales of custom lots in July 1991. Previous reservations had been taken for the option to
purchase thirty two of the 122 custom home lots. (Walker)

The marketing of Bel Marin Keys Unit V will most likely focus on the water sport
and recreational characteristics of the development. The environmentally responsive
features were, however, prominent in promotional materials related to the development.
Single family detached homes were expected to sell for approximately $500,000. (Figure
9)

A study of actual purchasing patterns, by Abt Associates of Cambridge, found that
51% of the participants claimed to have taken environmental considerations into account

when making consumer purchases. Ninety percent of the participants said that they were
willing to pay more for environmentally responsive products. (Goldstein, 1990) Clearly,
there is a market for green consumer products. The high resales values of Village Homes,
and River West's ability to recapture added value in lot prices, indicates that there is a
market for green developments as well. Where environmentally responsive measures are
offered as options, as in the 'eco-homes' package in Laguna West, then developers need to
present potential buyers with material explaining the benefits. River West was producing a
booklet that would outline how the extra cost for the option package would be recouped
through lower household energy costs.

Costs

How did the incorporation of environmentally responsive measures affect the cost
of building these projects? Costs were affected differently in each of the cases, apparently
for different several reasons.

Corbett's estimation that Village Homes was not more expensive to build than a
conventional subdivision is based on savings achieved in several areas. He said that the
narrower streets cost about 20% less to build, and that the natural drainage system (swales)
saved about $800 per household.

This is within the range of savings estimated by the

National Association of Homebuilders' study, mentioned in Chapter II, which predicted a
34% savings by switching to narrow roads, with swale drainage. Corbett then used the
savings from the drainage system to cover most of the cost of landscaping the common
areas. (Figure 1) The estimates for the cost of solar features for individual homes -- none
for basic passive solar, yielding 50% energy savings, and 5 to 10% more for 75% solar
homes -- are in line with Tabb's estimates in Solar Energy Planning. Also, it becomes hard

to decide how to calculate the cost of measures like a solar greenhouse, since these supply
heat for the house, and add living space.

The savings or expenses on individual homes relating to the use of solar or other
energy conscious technologies will obviously vary depending on local climate, choice of
technologies, and existing building energy standards. For example, a study on increasing
the energy efficiency of homes in Arkansas estimated that the additional cost of extra
insulation in walls and roofs, along with more thermally efficient windows, would be
offset by the downsizing of air-conditioning equipment. (Lovins et. al., 1988)

In Laguna West only two additional costs were added to the homes as a result of
changing from a conventional subdivision to a more environmentally responsive
development pattern. These were $800 for the lake and $700 for the street trees. For a
$90,000 townhouse that is two percent of cost, while for the majority of the homes, which
will be priced over $190,000, it is less than one percent of the cost. The cost of the Town
Hall and transit center will be carried by all property owners (residential, commercial and
industrial) and not as a capitalized expense. River West estimated that once the
neighborhood is partially built out, the unconventional features of Laguna West would add
$30,000 in value to the single-family detached homes when compared to neighboring
houses of similar size and quality. That is a return of $28,500 net to River West.

At Bel Marin Keys Unit V some measures would add to the cost of the development
-- the proposed rail station for example -- and others would have essentially no cost. The

seasonal marsh / agricultural land would remain essentially unchanged from its original
use. The mudflat habitat costs would be negligible since the area was already necessary to
meet flood control requirements. Venture's strategy for affordable units and for the ferry
system potentially offered new profits.

This also returns to the question of how measures are chosen and perceived by the
developer. Corbett wanted to create an example of Village Homes, he therefore was
conscious of comparative costs. It also seems that the cost is affected by whether the
method of addressing an issue is integrated into the original design or viewed as an
additional measure or retrofit option. This was brought home by the additional costs for
the 'eco-home' models that River West was encouraging the builders to create. Some of the
choices made by the developers, including Corbett's intensive landscaping, the marshes at
Bel Marin Keys, and the custom street lights and street trees in Laguna West -- were
viewed as measures necessary to meet the design criteria of addressing a certain issue.
Costs were considered, in comparison to other options. A third view was looking at the
measure to see if it could be the source of new profits -- as in the example of the ferry
operation.

The hypothesis that this thesis originally proposed -- that the incorporation of
environmentally responsive features does not significantly raise the cost of building new
developments -- can be said to be both true and false. Some measures cost more, others
less. And, the costs can be influenced by how the measures are integrated into the design
and planning of the site and the individual units. The evidence in the cases shows that a
thorough integration of a number of environmentally responsive features into the initial
design of a development project need not significantly raise costs. Some measures may be
inappropriate or too expensive for a small project. Obviously, there are scale thresholds
that make certain measures feasible, this is true for both the inclusion things like
recreational facilities in conventional developments and for large man-made wildlife
habitats.

In general, environmentally responsive features add value to a development.

Some of that value may be recaptured by the developer in terms of initial sales price, and by
the purchasers at the time of resale. Even if the the initial costs are slightly higher, the

developer should incorporate measures anyway. Developers sometimes justify the use of
higher quality materials in terms of durability and lowered maintenance costs. The
incorporation of environmentally responsive measures can be justified in the same terms.
Measures that increase the efficiency of energy and water use, lower household operating
costs. In addition, Fannie Mae and Freddie Mac include provisions that allow buyers of
energy efficient homes, because of lower energy bills, to increase the size of their mortgage
relative to their income. Ultimately, I have come to realize that that concerns about initial
cost are partially a screen that developers can use when they have not really considered the
inclusion of environmentally responsive measures.

Response of Other Developers

Bel Marin Keys Unit V was too early in the development process to elicit much
response from other developers. Several people familiar with the project, who requested
not to be quoted, said that due to the wetlands issues, they had doubts about whether
Venture would be able to gain approvals for construction of Unit V. In their opinion, the
new and much larger wetlands was an interesting though uncertain approvals strategy.

During the construction of Village Homes, Corbett said that other developers were
skeptical, but after sales were underway, he said that the attitude changed to admiration.
However, only one other developer tried to duplicate the design of Village Homes. Corbett
remarked that other developers said, "That's Corbett's stuff, and I'll just keep doing what I
know best."

Baltake said that other developers are watching the progress of Laguna West, and
that even River West was "... taking a wait and see attitude about the project." The rival

developer's comment that he felt that they should not be telling people how to live and that
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he was strictly driven by what the market demands was interesting. It forces one to
question whether the building of neighborhoods, where as Baltake remarked, "... the

grocery store is on the other side of the fence and the only way that you can get to it is by
driving down your street, to the collector road and out of the neighborhood and around to
the parking lot," is not forcing people to be dependent on automobiles. In Laguna West
people have the option of walking, riding bicycles, calling a shuttle or driving.
Additionally, how can you know that you are only building what the market demands, if
everyone is building the same thing, then market is not offering other choices.

The Laguna West case also demonstrates the difficulties of having different levels
of environmental awareness, and commitment to addressing environmental issues, within
the development team. For this reason the architect's statement about not having enough
control over the design of houses was interesting. River West was the land developer and
was selling the individual lots to merchant builders with a set of design guidelines for the
appearance of the houses; however, there seemed to be a feeling that getting the builders to
consider other things, like passive solar design, energy efficiency measures and drought
tolerant landscaping, would a matter of persuasion. This may come from the perception
that the house designs were already "... a totally new product," and potentially risky.

According to Scot Mende, a planner for the city of Sacramento,
"When people are used to a particular product type and introduce something
new, may be it will sell and maybe it won't. Either way you have to market it,
and marketing is a major cost. So most developers take a conservative
approach." (Guyette, 1990)

Mike Hackard, a Sacramento Land use attorney who works for several of the large
local developers said that the process of changing the design of developments, is "a gradual
process." And, that "big developers would very much like to build these types of projects if
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the public will accept them. But right now there is nothing in the works culturally or
socially that will cause all building to go that way." (Guyette, 1990)

Reporter Curt Guyette pointed out that the primary concern of developers was "Will
it make a profit?" And he continued by saying that regulatory changes in the Sacramento
area will require developers to include measures that address transportation concerns in a
manner similar to what was used in Laguna West. (Guyette, 1990)

The question of when and why developers choose to innovate was addressed by the
1988 Master's thesis by Sehnert and Standish. They concluded that, given the choice
between an existing prototype or innovation, "... where a prototype is useful, achievable
and in the developer's mind represents the best alternative, the prototype will be followed.
But, when the prototype is not workable for a variety of reasons, ... then a developer will
innovate." They also state that in "... real estate innovation can be explained as the process
of adapting and refining previous ideas and solutions, rather than as the result of inventing
an entirely new form. This is the case with MXDs (mixed-use developments); even the
most pioneering projects were actually the result of incremental and relatively minor
improvements to earlier prototype designs and solutions." (Sehnert and Standish, 1988)
The experiences of the project developers and the response of other developers in the cases
in this thesis also tend to support that conclusion.

Whether or not more developers build 'green developments,' may depend on both
market response and on the regulatory climate of an area, or as Jacoby called it, the "...
political reality." Unfortunately, the biggest impediment to green development may simply
be the lack of information that is commonly available on the topic. The cadre of designers,
developers and environmental groups that are interested in green development is growing,
and groups like Rocky Mountain Institute and the American Institute of Architects are
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making efforts to assist developers in the planning and design of environmentally
responsive developments.
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Chapter V:

Implications and Opportunities

Green developments are real estate projects which address a number of
environmental issues including: protection of significant habitats, endangered species,
historic and cultural resources; efficient use of energy, water and land; integration of work,
habitation and agriculture, and accessibility to a range of incomes. While Village Homes,
Laguna West and Bel Marin Keys Unit V, are all very different projects, each is an attempt
to create a green development. They all offer several interesting lessons regarding the
implications of environmentally responsive development. Many aspects of building a green
development are no different then conventional development. Some are.

The design of green developments requires technical knowledge of environmental
issues and measures to address them, either by the developer, as in the case of Corbett and
Village Homes; the architect as in the case of Peter Calthorpe and Laguna West; or
consultants, as in the case of Bel Marin Keys. In all the cases, this expertise appears to be
most valuable in the conceptual design phase.

Gaining approvals is not necessarily easier. It is clear from the experiences of
Corbett, and River West that the measures chosen to address environmental concerns, can
be the ones that cause the most regulatory problems. With the exception of some marketbased air pollution regulations, most environmental regulations are still based on a
command-and-control methodology. Planning and zoning are same based on the same
legal structure. As with Corbett's natural drainage, or Venture's proposed new wetland
habitats, bureaucratic application of standards, conflicts with creative and innovative
approaches to achieving the same outcome or better. Gaining approvals for unconventional
measures requires persistence, and like Venture's video tape of vehicles on their model
street, a little creativity. The ideas and concepts behind the existing regulations are
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themselves responses to previous patterns of development. They are more the result of
traffic engineering and single use zoning, then attempts to study how human communities
or natural ecosystems function.

To create developments that truly function as

neighborhoods, or communities we must, as many have pointed out, master the car.

The developer in the Laguna West case, who said that he did not wanting to tell
people how to live, completely ignores that he already implicitly does just that; by building
subdivisions in which a car is the only practical means of travel. This is related to the idea
of whether or not a measure chosen to address an environmental issue requires a change in
lifestyle. The experience in Village Homes and Laguna West is that the designs can
intentionally allow for different behaviors then are probable in conventional subdivisions.
These changes are more in the nature of offering residents additional choices then requiring
a change in lifestyle -- for example the choice of walking, bicycling or driving.
Additionally, if a green development implies a different lifestyle, why should that be a
problem, don't retirement communities, or singles-only condominiums imply a different
lifestyle than conventional single family sprawl. There is a market for consumer products
that are environmentally responsive, it seems likely that a similar market exists for green
developments. Developers who claim that they are only building what the market
demands, have no way of knowing what the market will accept if a different product is
never offered. As MIT economist William Wheaton frequently points out, most real estate
market surveys are undertaken after developers have decided what they want to do, and
then need a tool to convince the bank to fund the project.

In 1975, Corbett had difficulty arranging financing due to his inclusion of
environmentally responsive features. In 1991, Susan Baltake of River West said that the
publicity surrounding the inclusion of environmentally responsive measures into Laguna
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West helped them obtaining financing. The financial institution wanted its name associated
with a green development.

Construction of green developments does not appear to put any unusual demands
on the builders. The process of site preparation, infrastructure installation, and house
construction is much the same as conventional development, except that the site work,
infrastructure and homes may be designed differently. One major difference may be that in
some sites special care is taken to protect existing habitat areas, wetlands and vegetation
during the construction process.

Village Homes was marketed as an 'ecological community.' Its homeowners are
mostly young professional families. Bel Marin Keys Unit V, would be marketed as a
waterfront recreational development, with environmentally responsive features. River
West adopted a nostalgic theme for the marketing of Laguna West, with mention of the
environmentally responsive measures. The misperception by some site visitors, that the
Pedestrian Pocket concept would ban the use of cars, also brings up the point of requiring a
change in lifestyle.

The change in lifestyle issue can best be highlighted by looking at the intent of basic
measures. This might seem like semantics but it is an important point. There are measures
for both energy conservation and energy efficiency; energy efficiency however is different
from energy conservation. To some people, energy conservation conveys doing without,
or "freezing in the dark." In contrast, efficiency technologies (like better insulation, or
compact fluorescent lights) provide the same quality of service as the inefficient
technologies that they replace, or, frequently, better; and they save money by using less
energy. The measures that are chosen by developers to address environmental issues in
real estate projects may be of the same nature. The energy related technologies that were
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being explored for the individual homes in Bel Marin Keys Unit V, were all efficiency
measures and would not require a change in living patterns. Similarly, the newly created
wildlife habitats, while an environmentally responsive measure and a visual amenity,
would not require any change of lifestyle for the homeowners.

The transportation

measures at the same project, however, would give the commuting population the option of
not having to use their cars, a definite change of lifestyle.

The hypothesis that the incorporation of environmentally responsive features does
not raise the cost of development is both true and false. The costs are affected by both the
choice of measures and the timing of application.

Measures that are chosen early and

integrated into the conceptual design may not significantly add to the cost of the product, or
may even add to the profits. Examples include: the recapture in lot prices in Laguna West,
and the projected profits from the affordable housing and commuter ferry at Bel Marin
Keys. Corbett used savings from one measure, natural drainage, to pay for another,
landscaping the common areas. However, choosing measures that are essentially retrofits,
for example the 'eco-homes,' package in Laguna West increase the cost of the homes. The
efficient appliances, lights and such included in this package will lower the energy
consumption of individual homes, but not to the extent of basic solar design. Clearly, the
cases have shown that a thorough integration of a number of environmentally responsive
features into the initial design of a development project need not significantly raise costs.

Incorporating environmentally responsive measures into a development can offer
opportunities for savings, and product differentiation. It may also offer some pitfalls.
Architect Joe Scanga said, "the Sacramento Bee is watching Laguna West like a hawk.
They are looking for the slightest (environmental) slip up." Green developments must be
thorough in their approach to dealing with environmental issues. If just one issue is
addressed and others are ignored, or if the measures chosen are inappropriate or poorly
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executed then the developer does a disservice to all. If the measures are seen as halfhearted attempts at mitigation or worse watered-down to where they are indistinguishable
from conventional development, then the potential for conflicts with environmental groups
and regulatory agencies is likely to be greater. Faux green is worse than no green. Just as
conventional, sprawling planned-unit-developments are euphemistically marketed as
'villages,' and 'communities,' so might some try to turn environmentally responsive
measures into mere marketing terms. The negative publicity received by consumer
products manufacturers who labeled their products green, with no changes to the product,
should serve as an example to the development community.

Green development offers an opportunity to reduce some of the conflict between
environmentalists and developers.

This must be tempered with the realization that there

are some areas which for a variety of reasons are best left in their natural condition. Green
development also will not likely overcome the NIMBY phenomena or the voices that want
to prevent all change. As communities grow the demands placed on local ecosystems
become greater, the potential for conflict between environmentalists and developers will
grow. Membership in environmental groups grew dramatically in the late 1980s and into
1990. Many companies began to produce environmentally responsive products. To again
quote William Lurz, ". . . as marketers of a basic consumer product, it would seem far

smarter for home builders to align themselves on the same side of the issue as their buyers,
many of whom are increasingly concerned about the environment." Where development is
appropriate, I believe that green developments can both produce neighborhoods that
enhance their resident's quality of life, and successfully address a number of environmental
concerns.

What is the use of a house if you haven't got a tolerable planet to put it on?
Henry David Thoreau
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Appendix:

Discussion of Other Projects

Village Homes, Laguna West and Bel Marin Keys are not the only development
projects to address environmental concerns. Other examples should be discussed as well -in particular, the NMB Bank Headquarters in Amsterdam, and the Port Alliance Project in
Texas.

Developers Susan and Wayne Nichols built three solar projects in the Santa Fe Los Alamos area. First Village was built in the early 1970s with 8 homes on 40 acres.
These were luxury homes ($110,000 - $170,000), many of which were bought by Los
Alamos staff. La Verda was a project of 19 homes, selling in the $110,000 range and was
completed in 1978. The third project was La Verda Compound, a group of high-end solar
townhouses on a infill site in downtown Santa Fe. In Boulder Colorado, Wonderland
Hills Development, by developers Downing and Leach, was a fairly standard tract
subdivision that became a solar neighborhood as new streets and homes were added.
Greenwood Commons is an infill site that contains 38 single family detached homes.
Wildwood was project of small solar, 33 starter homes tightly sited on six acres with a
stream and commons in between. (Tabb, 1984)

The Europeans as well are re-examining and their traditional system of new town
growth as opposed to sprawl, and are making efforts to codify the system. (Les Cahires,
1991) In the Netherlands this can be seen in the system of designating new towns and the
creation of a permanent agricultural landscape between Amsterdam and Rotterdam. And, in
the Netherlands,a new subdivision with 16 environmentally responsive homes, by several
different development teams, was under construction in 1991. (de Mos, 1991)
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NMB Bank's Head Office

In 1978, Nederlandsche Middenstandsbank (NMB) was the was the number four
bank in the Netherlands. According to Dr. Tie Liebe, the head of MBO, the NMB real
estate development subsidiary, the bank was viewed as stodgy, and too conservative. The
bank needed a new headquarters and settled on a site in the growing area of south
Amsterdam. According to Liebe, the bank's board of directors wanted a building that was
"...

organic, with the criteria to integrate art, natural materials, sunlight, green (plants),

energy conservation, low noise, and water." Architectural historian, Charles Jencks
descries the building as a
"...

groundscraper," with an "... undulating body ... that hugs the earth, and

tries to be green." He said that the architect Aton Alberts "... has broken up the
mammoth NMB Bank -- with its 2,400 employees -- into a cluster of ten brick

blobs. These chunky pavilions, as they are also known, snake around the site
in an irregular, choppy s-curve thus providing a unique set of profiles form any
one place. Gone is the image of the bank as stiff classical ramrod, or pompous
mirrored erection; gone too are the images of bureaucracy and monotony; and
back is the image of medieval village, taller than usual, cover all over with
perhaps too many Dutch bricks (3.5 million of them) and full of odd animal and
organic metaphors. The architects are dedicated followers of Rudolf Steiner
and his anthroposophical method of design, that stresses ecological sense,
passive solar heating and all sorts of humane qualities. While the NMB Bank is
not notable as high architecture, it is certainly popular and sensible, especially
because it breaks up a large volume and introduces the notion of street and
square into the building..." (Jencks, 1991)

The majority of the lighting is natural solar daylighting, and the interior spaces are
filled with fountains, plants and artwork. "The bank put together a team to design and
build it.

The team was told to work across their disciplines -- architect, construction

engineer, landscape architect, energy expert and artists," said Liebe. The design took three
years to complete and construction took another four. The basic structure is precast
concrete. Like most northern European buildings, the bank is not air-conditioned. It has
baseboard radiators and the fountains inside serve the addition tasks of adding moisture to
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the air and introducing sound into some of the corridors. Liebe said that the NMB Bank
has the "... lowest energy costs in Dutch office buildings, and is one of the lowest in

Europe."

Construction costs for the building were f 3,000 per square meter (NMB, 1988)
including: land, structure, landscaping, art, and all interiors. That is about
square foot (or $140 in 1991, at an exchange of f 2 to $1).

f 280 per

According to Liebe,

"construction costs were comparable or cheaper than other office buildings in Holland."
The building has done wonders for NMB's image, said Liebe, and "... NMB is now seen

as a progressive, creative bank, and the bank's business has grown dramatically."

PortAlliance

Port Alliance is a 16,000 acre mixed-use project, located north of Fort Worth,
Texas. The project is centered around a new freight airport, and includes a corporate
campus, residential and warehouse areas. The Perot Group began the project in the mid1980s. The project was headed by H. Ross Perot, Jr., and the staff designer was an MIT
graduate, Isaac Manning. According to Manning the original site plan had been developed
for Port Alliance using "... conventional corporate business park landscaping." The Perot

Group then hired Andropogon, the firm that formed out of the late Ian McHarg's office, to
develop an ecologically sensitive plan.

Manning said that he wants to prove that "... the ecological approach is the right

thing to do and is the economic choice." The first proof of savings was achieved by
switching to a more native landscaping system, and occurred when the group planted trees
around a new lake. The original landscaping plan called for planting many small 'whiplike
trees' that would eventually grow and fill in. Instead they transplanted mature trees out of
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the floodplain and put them in groups around the lake. The area now looks like a mature
landscape the effect was quite dramatic, and it cost less then half of the traditional method.
They then planted replacement trees in the floodplain area. This had an additional
advantage, "... the area is very flat and a vertical element really gives the place an identity."

"The traditional landscaping plan called for three mile long soldier rows
of trees, all watered, with grass. This area is a farm and we wanted to express
that character in the landscaping. By shifting from a traditional landscaping to a
system of using native materials and drought tolerant plantings (buffalo grass,
and native trees) the cost for landscaping went from $7 million to $1.5 million.
With a capital budget of $10 million savings in landscape cost and
infrastructure are important, since these things do not produce income. The
savings allow them to build a headquarters and warehouse space, space that is
leasable and producing income."
The Perot Group were looking at turning the landscape easements that normally
exist in a corporate campus into a regional retention system. The easements would be
landscaped as drainage swales with native materials and would feed together into a
regionalized drainage system. This makes the land that is usually lost in landscape
easements more cost effective (less land is given over to the easements and the landscaping
is less costly) Additionally, this creates a visual element to tie the campus together.
Manning said that they would see a good deal of "... cost savings in the development of the

Corporate campus by eliminating traditional drainage."

In July of 1991, Manning was working primarily on the waterways. The Perot
group controls some areas now and are implementing a planning method of using the
floodplains as a park system to unify and give identity to the region. The floodplain areas
would not be developed and would be used as edges for the development. They were joint
venturing with other land owners in the area to get them to leave the floodplain system
intact and move development into the other areas to form the system that Manning had first
proposed in his Master's Thesis while at MIT. Manning's work was inspired by Frederick
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Law Olmsted's urban parks the Emerald Necklace in Boston, Central Park in New York
and Rock Creek in Washington D.C. Full implementation of the design and development
of Port Alliance will continue for approximately 30 years.

In 1991, most of the

development was occurring at the nodes where the major roads cross.

In 1991, the majority of the airport site was being used as farmland. They were
raising longhorn cattle on the site (which Perot group owns) Part the land was pasture and
part was for raising hay. To Manning this was an appropriate use of the land while they
wait to develop it. Also, it was taxed at the agricultural rate. The Perot Group also planned
to address the energy and water efficiency of buildings in the development.

In both of these examples, the NMB Bank and the Port Alliance Project,
environmental responsiveness was a basic design criteria.

According to MBO,

construction costs for the NMB bank were "comparable or cheaper than other Dutch office
buildings." According to Manning, switching to an ecologically sensitive site planning
technique for Port Alliance produced cost savings that were used to help speed up the
construction of income producing elements of the project.
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