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F E AT U R E

Moving Towards Sustainability 
IN PLANNING AND ZONING

by Sarah JamesPlanning and zoning officials
have powerful influence over the
future shape and land use of our 
communities. Making sure we leave our
children and grandchildren livable com-
munities and a livable environment is
reason to consider planning and zoning
approaches that move toward sustain-
ability.

A sustainable society is one where
human needs – ours and those of future
generations – can be met within the
capacity of the earth to support those
needs. At present, trends of human activ-
ity – including development, consump-
tion, population growth, and degrada-
tion of natural resources – both at global
and local levels, are heading increasingly
in directions that are unsustainable.2

At the same time, more and more
communities are redirecting planning
and zoning to help shape development
and land in more sustainable directions.
We can learn from their examples.

A Look at the Big Picture

To better understand what sustain-
ability means, it helps to step back and
take a look at the big picture. Two broad
trends can be seen. First, the natural sys-
tems around us are being depleted at a
rate faster than they can be renewed. Sec-
ond, population growth and consump-
tion are continuing to rise. It should
come as little surprise that Americans
lead the world in resource consumption
and waste generation. “U.S. Consumption

& Waste,” p.8

These two trends are like the sides of
a funnel, converging upon one another.
The time we have to stabilize these
trends is diminishing. And we don’t
know at what point irreparable damage
will occur.

What we see happening around us in
our communities are local manifestations
of these global trends: diminishing open
land and forests; threatened wildlife
habitat; increased traffic congestion;
poor air quality; contaminated water and
earth; and many people without an
affordable place to live.

However, a growing number of com-
munities have taken actions that hold
promise for slowing, if not reversing,

these trends – actions often grounded on
one of the following perspectives:
• Dealing with Upstream Causes
• Taking a Systems Approach
• Thinking in Terms of Cycles

1. DEALING WITH UPSTREAM CAUSES

Two paired phrases often used in dis-
cussing sustainable development are:
“upstream causes” and “downstream
effects.” Planning and zoning strategies
that address the root causes of land use
and environmental issues are said to deal
with “upstream causes.” In contrast,
strategies that focus on remedying (or
managing) existing problems deal with
“downstream effects.”

The connection is that by taking pre-
ventive measures – that is, by dealing
with what creates environmental and
land use problems in the first place 
(i.e., “upstream causes”), one can often
avoid the more costly and intract-
able steps needed to remedy land use
problems after they occur (i.e., “down-
stream effects”).

Traditionally, most land use and envi-
ronmental regulations have focused 
on managing downstream effects. For ex-
ample, regulating hazardous, toxic sub-
stances usually takes the form of
controlling their on-site storage and dis-
posal. In contrast, an upstream approach
might encourage alternatives to the use
of toxic chemicals, thereby avoiding the
need to deal with storage and disposal
concerns. Likewise, efforts to deal with
traffic congestion usually take the form
of widening streets, adding lanes, lights,
or other mitigation measures. An
upstream approach might instead focus
on developing strategies that work to
reduce the volume of traffic, eliminating
the need for dealing with congestion. 

To use Benjamin Franklin’s oft repeat-
ed expression: an ounce of prevention is
worth a pound of cure.

“THE FUTURE BELONGS
TO THOSE THAT GIVE THE

NEXT GENERATION
REASON TO HOPE.”

–Teilhard de Chardin1

1 Use of this quotation inspired by the City of Scotts-
dale, Arizona.

2 In 1987, the World Commission on Environment
and Development released its landmark report, Our
Common Future. Known as the “Brundtland Report,”
it defined sustainable development as “development
that meets the needs of the present without compro-
mising the ability of future generations to meet their
own needs.” It was premised on the belief that people
could “build a future that is more prosperous, more
just, and more secure.” [ed.]
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Sustainability 
Objectives 

1. Reduce
dependence
upon fossil
fuels,
underground
metals and
minerals. 

2. Reduce
dependence
upon
chemicals and
manufactured
substances.

3. Reduce
encroachment 
upon nature. 

4. Meet
present and
future human
needs fairly
and efficiently.  

San Jose

• Goal to reduce energy consumption
by 10 percent.5

• Achieve increasing energy efficiency
above minimum standards.

• Make sites convenient for bicycle
users; take advantage of public
transportation.

• Use locally-manufactured building
products that reduce need for long-
distance transportation.

• Eliminate use of chloro-fluorocar-
bon-based refrigerants, HCFCs, and
halons.

• Use building materials that reduce
indoor air contaminants. 

• Channel development to urban
areas with existing infrastructure,
protecting open spaces, natural
resources, and habitat.

• Minimize stormwater run-off and
increase on-site infiltration.

• Divert construction and demolition
material from landfills and redirect
recyclable materials into the manu-
facturing process.

• Use landscape design and mainte-
nance that reduces or eliminates use
of potable water.

• Create affordable housing opportu-
nities by encouraging infill and
higher density housing.

• Reduce solid waste by 50 percent.

• Increase city purchases of recycled
materials.

Planning/Zoning 
Policy Examples

Use of public transit and
alternatively-fueled vehicles;
pedestrian and transit-oriented
development; use of renewable
energy in development; agriculture
and development that minimize or
eliminate extracted substances such
as mercury, lead, and phosphorus.

Development that encourages the
reduction of chemicals and
synthetics in construction, building
materials, products, landscape design
and maintenance, and agriculture.

Development that is compact,
reducing the need to drive; re-use of
existing sites and brownfields before
building new on open land; land
conservation, wetlands and wildlife
habitat protection; development and
agriculture that reduce and re-use
water.

Reduction and re-use of by-products
and waste as resources such as eco-
industrial development; increased
use of recycled materials; provision
of affordable housing to meet needs
of all residents.  

These four guiding objectives can help planners and zon-
ing specialists craft regulations that address upstream
causes rather than simply managing downstream effects.

These are some examples of policies that are guiding
development in the direction of these objectives in
San Jose, California, and Scottsdale, Arizona:

Scottsdale

• Take climate into account in
design by incorporating passive/
active solar design, natural venti-
lation, and evaporative cooling.

• Use materials that have lower 
levels of “embodied energy” 
(i.e., whose production and 
transport requires less energy).

• Avoid materials that are toxic to
workers or which could introduce
toxins into the environment.

• Recycle graywater (i.e., wastewater
produced from baths and showers,
clothes washers, and lavatories) 
for sub-surface irrigation when 
feasible.

• Collect and use rainwater for irri-
gation.

• Donate excess building materials to
non-profit building organizations.

• Keep house sizes as small as possi-
ble. See Sidebar,“Our Homes,” p.8

• Use products (local where possible)
made with recyclable materials.

One of the most notable recent efforts
at developing a framework for sustainable
development emphasizes the importance
of focusing on upstream causes. In the
early 1990s, experts in the Swedish scien-
tific and medical communities, led by an

oncologist – Dr. Karl-Henrik Robèrt –
examined how humans could meet their
basic needs without ruining the earth in
the process. What emerged was a concep-
tual framework now known as the “Nat-
ural Step” approach. It identified root
causes of unsustainable trends and gener-
ated a set of principles that could be used

to guide and reorient actions in a sustain-
able direction.3

In April 2000, the American Planning
Association adopted a policy guide, Plan-
ning for Sustainability, whose objectives
(listed below) are based 
upon the Natural
Step approach.4

Moving Toward Sustainability…
continued from previous page
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A good starting point for implement-
ing these sustainability objectives is by
incorporating them into a zoning code’s
“Purposes” section. Planning and zoning
expert Philip Herr has pointed out that
purpose statements link policies to laws,
and can provide a strong basis for the
provisions that will follow.6 Herr also

notes that while the purpose statements
contained in state enabling laws typically
are broad enough to encompass local
sustainability efforts, and should be kept
in mind in drafting local statements,
such broad state-level expressions are no
substitute for more specific locally adopt-
ed purpose statements.

2. TAKING A SYSTEMS APPROACH

A community – like a human body –
is a system. Changes that occur in one
part of a community affect what happens
in other parts. If one part is distressed,
chances are symptoms will show up else-
where. Just as medical practitioners are
recognizing the benefits of taking a 
holistic approach to keeping our bodies
healthy, planners are doing the same to

ensure the healthy development of our
communities. Speaking in terms of a
“systems” approach is another way of
saying that we need to keep in mind the
interrelationships of our land use poli-
cies and actions – and recognize that
changing one policy can have effects
(sometimes unanticipated) on other
policies.

For example, to address the problem
of rapid, sprawling development, some
communities have instituted growth
management controls and have succeed-
ed in protecting considerable amounts of
open space. However, solving the growth
problem by limiting new development
can contribute to a shortage of affordable
housing for moderate-income residents. 

Taking a systems approach can help
avoid this kind of outcome. The Cape
Cod town of Bourne, Massachusetts,
faced with increased development pres-
sure chose to do more than just imple-
ment growth control measures. Instead,
the town took steps to manage its growth
rate (by limiting the number of new
building units that could be permitted in
a given year) and also encourage the cre-
ation of affordable housing (by allowing
multi-family housing in all districts, by
providing density bonuses, and by
exempting such housing from its annual
building limits).

Bourne now has the second-highest
percentage of affordable housing on
Cape Cod, and a substantial supply of

3 The Natural Step framework can be found at:
<www.naturalstep.org>. According to the Natural
Step, an unsustainable society exists when: “Society
mines and disperses materials at a faster rate than they
are redeposited back into the Earth’s crust (examples
of these materials are oil, coal, and metals such as
lead); Society produces substances faster than they
can be broken down by natural processes, if they can
be broken down at all (examples of such substances
include dioxins, DDT, and PCBs); and Society
extracts resources at a faster rate than they are replen-
ished (for example, overharvesting trees or fish), or by
other forms of ecosystem manipulation (for example,
paving over fertile land or causing soil erosion).” [ed.]

4 The American Planning Association’s Planning for
Sustainability Policy Guide can be found at: <www.
planning.org/policyguides/sustainability.htm>.

5 San Jose’s energy reduction policies are described on
the City’s web site: < www.ci.san-jose.ca.us/esd/ener-
gyresources.htm>. They include are wide range of
techniques. The City also participates in the national
“Cool Communities Program,” which is designed to
mitigate “urban heat island” effects (when urban areas
are warmer than the surrounding countryside due to
the heat storing properties of paved surfaces). For
more on this program, visit: <www.eren.doe.gov/
cities_counties/coolcit.html>. [ed.]

6 Philip Herr, planning consultant and retired adjunct
professor from MIT, recently reviewed state zoning
laws from more than a half-dozen northeastern states
and found that all would easily support locally adopt-
ed statements of sustainability principles in a zoning
code’s “purposes” section.

Green features of these Scottsdale homes (shown left, and above) include passive solar orientation, straw-bale
walls, exposed stained concrete flooring, outdoor living areas, xeriscaping, and use of recycled materials.
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The Town of Bourne, Massachusetts has successfully coupled managing rapid growth with encouraging
affordable housing projects such as this.
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other moderately priced housing as a
resource for its year-round residents. At
the same time, Bourne has suffered less
from the impacts of rapid growth than
have many of its Cape community neigh-
bors, benefiting from a zoning strategy
that looked at the “big picture.”

Another challenge many communi-
ties face results from the fact that, despite
the best of intentions, zoning codes
amass amendment piled upon amend-
ment. While each amendment may
make sense in itself, they can often end
up working at cross-purposes. Zoning
codes can also become so complex that
the total picture – the overall type of
community citizens wish to realize – is
lost in a morass of detail and regulatory
proliferation that creates confusion for
permitting officials and applicants alike. 

Towns, counties, and cities that
decide to overhaul their entire code have
the opportunity to craft a zoning system,
all of whose components work in harmo-
ny with each other and with the interre-
lated nature of land use and development
patterns. Such a major zoning update can
provide an excellent opportunity to
incorporate sustainable development
principles.

During the 1980s, the planning board
of the small town of Lyme, New Hamp-
shire decided to develop a completely
new set of zoning regulations that would
help to guide future growth in the town’s
historical New England pattern. This
pattern consists of tightly-knit village
centers and hamlets, rural open country-
side adjacent to the Connecticut River,
and remote, sparsely-populated, forested
mountains. While “preserving rural
character” is often cited in the Purpose
section of rural zoning codes, the reality
of the dimensional tables of these codes –
lot sizes, frontage, setback, and yard
requirements – often generates a subur-
ban development pattern. 

Drawing on ideas from other commu-
nities and regions, the Lyme Planning
Board created zoning districts coupled
with dimensional requirements and a
table of uses that preserve the traditional

land use and settlement pattern. The
minimum lot sizes ranged from one acre
in the village and hamlets, to three to fif-
teen acres in the outlying, and historical-
ly sparsely developed areas of town. The
ordinance also created a Mountain and
Forest Conservation District that encom-
passed its mountainous, steep, and
densely-wooded area located several
miles from the village center and accessi-
ble only by narrow dirt roads. The mini-
mum lot size for new development in
this district was set at 50 acres – unheard
of in New England, although found in
other rural areas of the United States.7

A section of Lyme’s zoning ordinance
also contains provisions for maintaining
a “balance of housing for people of all
incomes.” A density bonus and relaxed
dimensional controls are permitted in
some districts by special exception for
affordable housing developed by non-
profit organizations.

Rezoning efforts often focus on
changing development patterns in one
area of a community without taking into
account the effect this will have on devel-
opment patterns in other parts of the
community. For example, decades ago,
few people anticipated the effect creation
of linear commercial strips would have

on the character and economic viability
of village centers and downtowns. We
are now also more aware of how linear
commercial strips contribute to
increased automotive fuel consumption,
especially when the spacing and separa-
tion of uses along the strip requires dri-
vers to make multiple stops.

In Ossipee, New Hampshire, the
town’s approach to rezoning its major
highway corridor took into account the
relationship between village develop-
ment and highway development, as well
as the differing characteristics of existing
land uses along the corridor. Through a
participatory process involving the range
of interests in the community – includ-
ing corridor property owners – the town
adopted a new set of corridor regulations
which encouraged new development to
occur at the major road intersections. To
preserve the sparsely developed rural
sections between the intersections, the
town enacted regulations for these areas
regulating use by trip generation (a first
in New Hampshire) coupled with larger
lot sizes and dimensional requirements.
Over time, this will lead to a more 

7 Lyme’s zoning ordinance and the 50-acre minimum
lot size in particular survived a legal challenge that
went to the New Hampshire Supreme Court, uphold-
ing the Town’s right to preserve the historically
sparsely-developed pattern of its mountain region and
its predominant use for forestry. See Caspersen v.
Town of Lyme, 139 N.H. 637 (1995).

Moving Toward Sustainability…
continued from previous page

The Town of Lyme’s zoning will encourage development in keeping with the community’s traditional set-
tlement pattern of compact village centers and sparsely populated mountain areas
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efficient pattern of development along
the corridor. The town also took steps to
promote development in its existing vil-
lage centers (in New England, towns
often include a number of villages) by
modifying parking requirements and
other regulations that had discouraged
development.

3. THINKING IN TERMS OF CYCLES

Planning and zoning for sustainabili-
ty challenges us to examine how we
think about the relationship between
development and the environment. All
too often we have followed a “take >
make > waste” approach. We take land,
water, wood, minerals, metals, fossil
fuels, and other natural resources. We
make buildings, businesses, and prod-
ucts. We waste much of the resources
and energy we use. The end result: the
squandering of finite resources, short-
changing future generations.

Nature operates in cycles. Photosyn-
thesis, the nitrogen cycle, food webs – all
these and more are cyclical processes.
Plants create oxygen, water, sugars, and
carbohydrates, which are in turn con-
sumed by animals (including us), whose
by-products and ultimately bodies are
changed to soil by decomposers, bacte-
ria, and fungi, which then nourishes the
growth of plants – and on it goes. As
most of us learned in school, in Nature’s
cycles there is no such thing as waste.
Each part of the cycle or its by-products
becomes the raw material for the next
component.

Planners are realizing that by think-
ing in terms of cycles we can start to
develop exciting new approaches to
building and economic development. 

Using waste as a resource

Using waste as a resource is a central
strategy in the emerging approach to eco-
nomic development called “industrial
ecology” (or “industrial symbiosis”).
Guided by the workings of natural cycles,
businesses and industries use each others’
by-products as raw materials in their own
processes, as well as share power, heat,
and water. This exchange also creates
economic benefits for participating com-
panies in the form of reduced costs for

waste disposal and for the purchase of
raw materials and energy. Local govern-
ments benefit too, through reduced solid
waste and hazardous materials disposal,
and lower levels of pollutants.

The model for this “eco-industrial”
approach has come from the Kalundborg
region of Denmark. In this region, a coal-
fired power plant, oil refinery, and sever-
al other nearby industries exchange
by-products such as sulfur, gypsum, and
fly ash, as well as steam heat and heated
water that are used in each others’ opera-
tions.

“Eco-industrial” parks are being
developed in the United States as well.
One example is the redevelopment of the
4,400 acre former Devens, Massachusetts
military base, 35 miles west of Boston.8 

A twelve member Devens Enterprise
Commission (composed of six commis-
sioners appointed by the Governor, and
six from the affected towns) is responsi-
ble for guiding redevelopment of the
base in a sustainable direction. Since the
base’s conversion, 76 companies employ-
ing 3,100 workers have located there. In
addition, a regional wastewater treat-
ment plant, a national wildlife sanctuary,
and a sustainable public golf course9

have been constructed. 
One key component of the Devens

redevelopment is its “eco-industrial”
strategy – encouraging and assisting
businesses to use each others’ by-prod-
ucts as raw materials in their own
processes. 

According to the Commission’s
March 2000 report, “an eco-industrial
park at Devens should focus on water,
energy and six material flows: cardboard,
paper, plastic, metal, palettes, and
machine oil. Using existing industry as a
base, new companies can be recruited so
that water, energy, and these materials
will be generated, processed, used, recy-
cled, reprocessed, and reused, to the
extent possible. Flows can be made
between and among closely located com-
panies at Devens and within the four
host towns. On-going connectivity and
collaboration can be facilitated by a tight-
knit network of plant managers both
within and outside Devens.” Eventually,
participating businesses will use “water
cascading” – where companies re-use
and recycle graywater and extracted heat
among themselves. Beyond the environ-
mental benefits, Devens’ eco-industrial

8 Redevelopment efforts at Devens began in 1991
when then Governor Weld created the Fort Devens
Redevelopment Board and asked it to survey residents
about their feelings on base reuse. The Board reported
that over 90 percent of respondents considered envi-
ronmental protection and conservation to be high pri-
orities. In 1993 a planning charrette and public
workshops were held and the goal of sustainability
continued to be emphasized by participants. As a
result, the first goal of the Reuse Plan is that “develop-
ment must be sustainable.”[ed.]

9 The recently opened Red Tail golf course was built
over previously developed land on the former base.
Red Tail is also part of the Audubon International
Cooperative Sanctuary program for golf courses,
which promotes environmental management and 
protection of existing wildlife habitats. See <www.
audubonintl.org/programs/acss/golf.htm>. [ed.]
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The exchange of by-products and energy in Kalundborg, Denmark resembles the flows in natural cycles.
Diagram based on information from the Industrial Development Council of Kalundborg, Denmark.
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Burlington, 
Vermont Plans 
a Legacy

by Mayor Peter Clavelle

Burlington’s activist municipal govern-
ment – working in partnership with citizens,
the private sector, and a network of munici-
pally supported nonprofit organizations – has
pursued a strategy for sustainable develop-
ment since the 1980s. Six policy goals have
guided our efforts.

First, we have committed to encouraging
economic self-sufficiency through local own-
ership and the maximum use of local
resources. Our recent decision to select our
local food co-op as the operator of a new
downtown grocery store – to be located on
city-owned property – is one example of our
commitment. Another is the McNeil Generat-
ing Plant (see photo below), which is owned
by our municipal electric utility and produces
electricity from wood chips, a regionally
available and renewable resource.

Second, we have sought to equalize the
benefits and burdens of growth. One example
has been Burlington’s adoption of an inclu-
sionary zoning regulation, which requires the
inclusion of affordable units in new housing
developments, helping ensure that housing
growth benefits lower-income citizens.

Leveraging and recycling scarce public
funds is our third policy goal for sustainabili-
ty. One example: small business incubators
take underutilized spaces and, with relatively
modest public funding, make them available
for new small businesses. 

We recognize the importance of protect-
ing and preserving fragile environmental
resources. This stands at the heart of sustain-
able development. Our long-term economic
vitality is dependent upon environmental

health. Steps we’ve taken here include energy
efficiency measures, an active recycling pro-
gram, and a major upgrade to our wastewater
treatment facilities.

In addition, we are committed to ensuring
full participation by populations normally
excluded from the political and economic
mainstream. One of the ways we’ve put this
commitment into action is Step-up for
Women, a program that trains women in the
construction trades. 

And last, but of particular importance, we
seek to nurture a robust “third sector” of pri-
vate, nonprofit organizations capable of work-
ing in concert with government to deliver
essential services. Collaboration with non-
profit organizations has been critical to our
efforts.

Burlington’s Legacy Project

While these sustainability policy goals
have long guided our economic development
efforts and city programs, we knew we need-
ed to do more. In 1999, in partnership with
the Vermont-based Institute for Sustainable
Communities, we initiated the Burlington
Legacy Project to encourage our whole com-
munity to think systematically about our
future, and develop a vision for Burlington in
the year 2030. Hundreds participated in the
development of the Legacy Plan, which our
City Council unanimously adopted in June
2001.

Among other things, the Legacy Plan calls
for improving access to affordable housing,
adoption of an open space protection plan,
and reorganizing city government to increase
accountability and citizen participation. A key
aspect of the plan is investment in improving
our air and water quality. In response, city
government has redoubled its efforts to pro-
mote energy conservation and efficiency, and
has launched a campaign to reduce local

greenhouse-gas emissions by ten percent. The
City has also established a plan to increase the
alternative-fueled vehicles in its fleet. Our
municipal electric utility is participating in a
public-private partnership to develop bio-
mass-gas technology at the McNeil Plant, and
the City has entered into discussions aimed at
establishing a district energy project using the
plant’s thermal energy.

Citizen groups, businesses, the medical
center, our colleges, nonprofits, and govern-
ment have all made commitments toward
implementing the Plan. The Legacy Plan has
also been integrated with our more traditional
comprehensive plan (the “Municipal Develop-
ment Plan”). The vision, goals, and action
steps set out in the Legacy Plan are being
incorporated into official land use and devel-
opment policy. At the same time, ongoing
planning work in the form of design charettes,
an ortho-photography project, and a build-out
study, will provide further information for
fine-tuning policies to realize the Legacy
Plan’s goals.

In Lewis Carroll’s Alice in Wonderland,
Alice asks the Cheshire Cat, “Would you tell
me, please, which way I ought to go from
here?” The Cat answers, “That depends a
good deal on where you want to get to.” The
Cheshire Cat’s answer pretty well defines the
task facing every community: to determine
where it wants to go and how to get there. For
Burlington, the Legacy Project has focused us
more clearly and cohesively on becoming a
truly sustainable community.

Peter Clavelle is now serving his sixth two-year
term as Mayor of Burlington, Vermont. 
For more information about the Legacy Project
(and to download a copy of the Legacy Plan),
visit: < www.cedo.ci.burlington.vt.us/legacy/ >.
To learn about the Institute for Sustainable Com-
munities, go to: <www.iscvt.org>.

Burlington’s McNeil Generating Plant, at full load, consumes about 76 tons of wood per hour, primarily from low quality trees and residue (from chips and
sawmills). On an annual basis, the wood used has displaced 360,000 barrels of imported oil. McNeil generates 50 megawatts of electricity, almost enough
power to meet the needs of Burlington (population, 40,000). Using wood as a fuel source also helps support the state’s forestry industry. For more information,
go to: <www.burlingtonelectric.com> and select “Special Topics McNeil.”
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approach will mean cost savings for busi-
nesses locating in the park.

The Devens Enterprise Commission
is working with a nearby university to
encourage park companies to conduct
life cycle analyses of their products and
to reduce use of toxic chemicals. The
Commission is also using permitting
incentives to encourage sustainable

development in the former base. It has
created a speeded-up, unified permitting
system that combines site plan review
and subdivision approval. The unified
permit system also includes the granting
of variances, building permit and inspec-
tion and related services, historic district
control, public health powers, wetlands
protection and water resources protec-
tion, and selected licensing authority.

Using life 
cycle analysis

Life cycle analy-
sis seeks to answer
questions such as:
What substances
and energy sources
are involved in the
extraction, fabrica-
tion, and transport
of building materi-
als? Where do these
materials and ener-
gy sources come
from? What by-
products are gener-
ated and can they
be re-cycled and re-
used? What will
happen to these
materials over time,
and how will they
be disposed when
their useful life is
completed?

By understand-
ing the flows of
material and energy
used in the build-
ing process (some-
times referred to as
“ecological accoun-
ting”), better, less
environmentally damaging types of
development can be designed. In Scotts-
dale, Arizona, planners sought to deter-
mine where various components used in
the building process came from. For
example, they found that while use of
earth materials such as clay, sand, and
gravel came from local and regional
sources, the majority of lumber came
from the Pacific Northwest and Canada.
The city then analyzed the embodied

energy of these materials – that is, the
amount of energy required to process,
fabricate, and transport the materials to
the city. Part of the city’s analysis also
looked at the extent to which recycled
materials could be substituted for virgin
building materials.

Scottsdale’s life cycle analysis also
examined issues such as water use and
solid waste generation – with the goal of
developing strategies and standards to 

Resources
For more information on
the communities noted in
this article:

Bourne, Massachusetts: contact 
Philip Herr, pherr@alum.mit.edu

Devens, Massachusetts:
<www.devensec.com>

Kalundborg, Denmark: 
<www.symbiosis.dk/>

Lyme, New Hampshire: 
contact Sarah James

Ossipee, New Hampshire: 
contact Sarah James, 
sjamesassoc@compuserve.com

San Jose, California: 
<www.ci.san-jose.ca.us/esd/
energyresources.htm>

Scottsdale, Arizona: 
Green Building program:
<www.ci.scottsdale.az.us/ 
greenbuilding>; 
Environmental planning:
<www.ci.scottsdale.az.us/ 
environmental/>

For information on the American
Planning Association’s Planning for
Sustainability Policy Guide:
<www.planning.org/policyguides/ 
sustainability.htm>

For information on green building
programs nationwide, go to the
Department of Energy’s web site:
<www.sustainable.doe.gov/build
ings/gbprogrm.shtml>

For information on the impacts of
global warming and strategies to
reduce energy consumption, 
go to the EPA’s web site:
<www.epa.gov/globalwarming/>

The Jackson Technology Park, shown above, is one of six industrial areas
being developed at the former Devens military installation. It will be part of
the overall Devens eco-industrial strategy.

Moving Toward Sustainability…
continued from page 5

continued on next page

reduce the environmental and energy
impacts of development. For example,
the city’s procurement rules, as well as its
innovative Green Building program,
reflect the need to examine materials
from a life cycle viewpoint. As the City
notes, “this means that a product or sys-
tem … has been evaluated from an envi-
ronmental standpoint through the stages
of its existence, from its source, through
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its usable life, and to its recycling or dis-
posal” (from the Scottsdale Green Build-
ing Program description).

SUMMING UP:

Communities of all sizes can take
steps to promote development that is
consistent with principles of sustainabil-
ity. Perspectives such as dealing with
upstream causes, taking a systems
approach, and thinking in terms of
cycles, can help orient our actions. Sus-
tainability principles can be our com-
pass in designing ways in which our
land use regulations can yield a more
sustainable pattern of development.◆

Sarah James is a con-
sulting city/town planner
based in Cambridge,
Massachusetts and Mered-
ith, New Hampshire. She
gives workshops and pre-
sentations in New Eng-
land and nationally on the
subject of planning and
sustainability. James is a co-author of the 
American Planning Association’s Policy Guide
on Planning for Sustainability. She can be
reached at 617-576-1745 or by e-mail at 
<sjame sassoc@compuserve.com>. 

The author and editor wish to thank those individu-

als who submitted material for this article, and regret

that space was not available to highlight them all. 

Editor’s Notes:

U.S.Consump-
tion & Waste

• In 1960, 201 billion kilowatts of energy
were used in American homes. By 1999,
the number was 1,145 billion kilowatts.1

• Between 1960 and 1990 U.S. population
grew from 179 to 249 million (39 per-
cent). During this same period, household
vehicle growth increased from 55 to 152
million (179 percent), while the number
of workers commuting by private vehicle
rose from 43 to 101 million (135
percent).2 U.S. gasoline consumption
increased from 1,367 million barrels in
1960 to 3,043 million barrels in 1999.3

• In 1999, U.S. residents, businesses, and
institutions produced more than 230 mil-
lion tons of solid waste, approximately 4.6
pounds of waste per person per day, up
from 2.7 pounds per person per day in
1960. 57 percent of solid waste is disposed
of in landfills.4

• In Massachusetts alone, more than one
million obsolete computers and televi-
sions are being generated each year. The
volume of discarded computers and televi-
sions in Massachusetts is expected to
approach 100,000 tons annually by 2005.5

• Between 1992 and 1997, more than 3.2
million acres of prime farmland in the
U.S. were converted to developed land (a
pace of development more than 1 1/2
times that of the previous ten year peri-
od).6

• The “ecological footprint” of the average
U.S. citizen is about 24 acres, compared to
6 acres for the average world citizen. An
“ecological footprint” is the amount of
land estimated to support average patterns
of resource consumption and waste gener-
ation of differing nations.7

1, 3 U.S. Dept. of Energy, State Energy Data
Report, 1999.

2 Federal Highway Administration, Journey-To-
Work Trends in the United States and its Major
Metropolitan Areas 1960-1990.

4 U.S. EPA Office of Solid Waste.

5 Mass. Dept. of Environmental Protection.

6 U.S. Dept. of Agriculture, 1997 National
Resources Inventory.

7 Redefining Progress, Footprint of Nations, 1998
<www.rprogress.org>

Our Homes
According to the National
Association of Home Builders

(NAHB), the average new home built in
1950 was 983 square feet in size; one story
high; and included two bedrooms and one
bathroom. In 2000, the average new home
had ballooned to 2,265 square feet; two
stories; three or more bedrooms; 2 1/2
bathrooms; garage for two or more cars;
central air conditioning; and one fireplace.
Housing Facts, Figures and Trends, 
2001 (NAHB). Over the same period, 
the average household size 
decreased from 
about 5 to 
2.6 people.

Moving Toward Sustainability…
continued from previous page

Green Power 
A growing number of busi-
nesses are increasing their use

of energy from renewable sources. Of note
is the Green Power Market Development
Group, a collaboration of 10 leading cor-
porations and the World Resources Insti-
tute. Its goal is to develop corporate
markets for 1,000 megawatts of new, cost-
competitive green power by 2010.

Some examples of projects completed:

Johnson & Johnson has installed solar
photovoltaic systems on the rooftops of
three buildings, yielding 350 kilowatts.

IBM is purchasing over 5.4 million kw
of wind-generated electricity for its facili-
ties in Minnesota and Texas.

General Motors will obtain 8 million
kw of electricity from landfill gas in Michi-
gan.

Kinko’s will purchase 4.2 million kw of
green power (i.e., electricity from wind,
small hydro, landfill, and geothermal
sources) for 80 of its branches nationwide.

For more information, go to: 
<www.thegreenpowergroup.org/>. 
Note: 1 megawatt = 1,000 kilowatts.




