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Consequences of Sprawl:

Threats to California’s Natural Environment
and Human Health

Todd Goldman

Introduction:  Coping With Explosive Growth in a Fragile
Environment

California’s magnificent natural beauty, unique quality of life, and
vast economic opportunities have drawn migrants from within the US and
abroad for decades.  This trend shows no sign of letting up, and with an
anticipated new baby boom, growth of the state’s population will acceler-
ate in the coming years.

This will create tremendous new pressures on California’s natural
and human environments.  Mitigating these problems will be difficult.  The
greatest promise for protecting what we treasure lies in taking early action
to guide this growth in environmentally and economically sound directions.
The rapid pace and unpredictable distribution of population growth com-
plicates this task and underlines the need for state leadership and strategic
planning in all parts of the state.

In order to create such a policy framework, it is necessary to under-
stand why and where sprawl is occurring, and what is at risk.  This paper
seeks to identify key threats and point the way toward policy options for
addressing them.

Dimensions of Growth

After a relatively slow decade, California appears to be on the brink
of a massive new wave of population growth.  The magnitude, timing,
character, and location of this wave all have important implications for the
state’s environment, economy, and quality of life.  Predicting these char-
acteristics can be extremely difficult—even short term projections are sub-
ject to surprises.  Nonetheless, the forecasts we do have can be helpful in
preparing for what may lie ahead.
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People

California is projected to gain more than five million new residents
in each of the coming two decades—the equivalent of a new San Francisco
every 18 months.  This growth will accelerate over the next four decades,
exceeding the fastest population increases ever seen in the state (see Figure
1).  If these projections are met, the state’s population will swell to 45.4
million people by the year 2020—a 50% increase in just 30 years (State of
California, Department of Finance 1998a).

Figure 1 also illustrates that over the past half-century, “natural”
population growth (births minus deaths among the state’s resident popula-
tion) has accounted for an increasing share of the state’s total population
growth.  While immigration and domestic migration will continue to play
important roles, natural population growth is expected to be the dominant
force behind California’s population expansion in the coming years.

California’s demographic profile will shift in several key ways.
Overall, the state will see a rise in younger, less affluent households.  A
major factor driving this trend will be natural growth among the state’s La-
tino population, which tends to be younger and have larger families (Stiles,
1998).  Another important factor will be the continuing arrival of immi-
grants from the US and abroad.  The state’s white population will shrink
relative to other groups (because of lower birthrates and out-migration to
less-populated western states) and will grow relatively older and wealthier
over time.

Population growth has significant environmental consequences.
Most directly, the absolute number of people in a region is a key driving
force behind the consumption of resources (e.g., how much electricity and
consumer products are used by households; how much waste is generated).
Although this resource use has tremendous environmental impacts (e.g.,
extraction of raw materials, conversion of materials into energy and prod-
ucts, disposal of wastes), the global nature of today’s economy means that
these impacts are no longer spatially tied to the locations in which con-
sumption occurs.  The degree to which California’s environment is affected
may have little to do with where and how people settle, or even whether
they settle within the state at all.

Furthermore, because states are legally powerless to limit immigra-
tion (short of sabotaging their economies), the government’s ability to
control population growth is extremely limited beyond the provision of re-
productive health education and services.  For these reasons, policies to
reduce the state’s population growth and the environmental consequences
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of increased resource consumption tied to this growth are not examined in
this paper.

Places

The effects of the state’s population growth will be felt just about
everywhere.  Every region of the state is projected to grow faster than 10%
per decade.  Much of this growth will occur outside the state’s dominant
population centers.  The Bay Area and South Coast regions, which in 1990
contained 70% of the state’s population, are expected to absorb only half
of the anticipated growth; the other half will move into less populated re-
gions of the state.  Explosive growth rates of over 2% per year are pro-
jected for the San Joaquin Valley, the Sierra Nevada, and the Mojave and
Colorado deserts (State of California, Department of Finance 1998b).
Several factors are contributing to this process:

• Metropolitan expansion.  Congestion and high costs of living in
the major metropolitan areas are prompting new families to
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search for housing beyond the regions’ traditional boundaries.
As a result, the commute shed of the San Francisco Bay Area
now extends well into the Central Valley (Fassinger 1999).

• High birth rates.  Growth rates are particularly high among
immigrant populations, which are more likely to be of child-
rearing age, and tend to have larger families.  Some of these
groups are disproportionately represented in agricultural re-
gions of the state.

• Internal migration.  Economic prosperity and the aging of the
population are leading to rapid rates of internal migration in the
state, as people move or purchase vacation homes away from
metropolitan areas.  Spatial segregation of different economic
and ethnic groups is increasing in rural California, as emerging
Latino communities in agricultural regions attract new residents
from urban areas and middle class whites leave these areas for
the Sierra Nevada foothills and other regions (Allensworth and
Rochín 1998).

The location of growth has important environmental and economic
implications.  In certain ecologically sensitive areas, just a small amount of
development can have large adverse environmental impacts.  In rural areas,
population growth may transform the nature of the economy.  In older ur-
ban or town centers, growth can revitalize a local economy while minimiz-
ing the consumption of new land.

Space

A third key dimension of growth is the amount of land area affected
by the development necessary to accommodate the new population.  The
extent of this development footprint depends not only on the land area di-
rectly converted to residential or other uses, but also the degree to which
undeveloped land is degraded or fragmented by development nearby.

The spatial forms in which people arrange themselves and their ac-
tivities across the landscape help determine how much they impact the en-
vironment:

• Density:  the number of people living within a unit of area.
Less compact development consumes more land to house the
same number of people.

• Continuity:  the degree to which new developments neighbor
existing ones.  The practice of “leapfrogging,” or developing
land not adjacent to existing development, fragments the sur-
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rounding habitat or agricultural land, reducing its environmental
or agricultural value.

• Heterogeneity:  the degree to which different types of land uses
(residential, commercial, etc.) are intermingled.  The spatial seg-
regation of commercial from residential land uses increases
automobile traffic, causing congestion and creating pressures
for more outward expansion.

Patterns of low-density, discontinuous, and homogeneous devel-
opment are often described as “sprawl.”  Sprawl is not inherently tied to
population growth.  Sprawl can occur in a region with a shrinking popula-
tion, or can be minimal despite a growing population.  It can also occur
anywhere.  It is most familiar at the edge of metropolitan areas nationwide,
but is increasingly appearing in rural regions as well.  While sprawling de-
velopment patterns may raise policy concerns on their own, occurrences of
these patterns in sensitive places threaten the greatest environmental or
economic damage.

Understanding Spatial Growth

Many economic, social, and political forces shape the manner in
which California’s future population will arrange itself across the landscape
and the particular locations in which it will choose to settle.  Although
sprawl is often said to be an “unplanned” form of development, plans and
public policies play major roles in making sprawl economically attractive.

Metropolitan Sprawl

Many people are drawn to outlying areas because of their low cost
and the ready access they provide to open space.  Yet as the edge of devel-
opment moves outward, many settlers of the urban fringe soon find them-
selves back in the midst of metropolitan sprawl.  Why does this happen?
More is at work here than simple population growth and pursuit of the
American Dream.  Attraction to the metropolitan fringe is partially fueled
by public policies that make exurban development appear cheaper than it
actually is.  Key components of this policy climate in California include:

• Constrained local finance.  Proposition 13 and other laws have
effectively eliminated nearly all avenues by which local govern-
ments may raise funds from their existing tax base.  This leaves
communities few other choices but to seek revenues by pro-
moting development of their open land. Because of these re-
source constraints, governments are very sensitive to the poten-
tial fiscal impacts of development projects.  Because property
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tax levels are low relative to the cost of supplying services to
residents (particularly young families), local governments tend
to favor construction of low-density, high-value homes and
large-scale retail projects to maximize revenue.

• Fragmentation of governance.  By providing no fiscal benefit to
one jurisdiction if a neighboring jurisdiction lands a major de-
velopment project, the current system of finance creates tre-
mendous competition among localities to “win” these projects.
This creates a climate that is more favorable to short-term con-
cessions to developers rather than long-term considerations of
quality of life (Kenyon and Kincaid 1991).

• Average cost pricing of infrastructure and utility services.  The
pricing of water, electricity, and other services according to
their average cost, rather than their full marginal social costs,
shields the private sector from seeing the true costs of invest-
ment decisions (Michelfelder 1993).  This practice effectively
cross-subsidizes projects that generate greater infrastructure or
service costs.

• Investment at the edge.  Most county, state, and special district
governments target their infrastructure spending toward ac-
commodating future growth at the metropolitan periphery,
rather than toward improving or maintaining service in already-
settled areas.  Major freeway and airport projects at the metro-
politan edge, together with direct public inducements for job
creation in the suburbs, have given rise to massive new subur-
ban employment centers, some of which rival the cities that they
surround.  This, in turn, has allowed residential development to
move farther from the central cities than was previously possi-
ble when most jobs were located downtown.

• Undervaluation of open space.  People value private open
space for its aesthetic beauty, its role as habitat, its compatibility
with public lands that we use for recreation or habitat, and the
contact it provides with rural life.  Yet we rarely compensate
landowners for providing these benefits, or take the positive fis-
cal impact of these lands into account when evaluating alterna-
tive development futures (Fausold and Lilieholm 1996).

Together, these and other factors tend to promote the haphazard
expansion of metropolitan regions into surrounding areas, in patterns that
can have serious impacts on the environment, quality of life, and rural
economies.  Sprawl and the political fragmentation that typically accompa-
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nies it have been cited for consuming farmland (American Farmland Trust
1994) and fragile environmental lands (Landis 1995); inflating the cost of
infrastructure (Frank 1989); aggravating urban fiscal stress (Downs 1994);
raising automobile use (Cervero and Wu 1996); undermining the viability
of transit (Parsons Brinckerhoff 1996); causing psychological stress (No-
vaco et al. 1990); increasing energy use and air pollution (Ewing 1997);
reducing the accessibility of jobs for inner-city residents (Kain 1992); dam-
aging communities (Beaumont 1994); and propagating general ugliness
(Kunstler 1993).

These development patterns have also been defended for efficiently
reflecting the choices that people make in the marketplace (Gordon and
Richardson 1997); providing housing more affordably (Fischel 1990); im-
proving choice through interjurisdictional competition (Tiebout 1956); and
fostering smaller, more responsive governments (Ostrom et al. 1961).
There is some truth to both sides of this debate (see Burchell et al. 1998
for a systematic review of the literature).

However, the apparently conflicting perspectives on sprawl are not
irreconcilable.  Strategic conservation efforts, sound planning, and the ra-
tional pricing of resources can tilt the market toward development of at-
tractive communities while minimizing the impacts of population growth on
human health, the natural environment, and local economies.  Revitalizing
town centers and older suburbs through infill development, and clustering
new developments to resemble traditional small towns, can minimize envi-
ronmental impacts, facilitate efficient transportation patterns, and enhance
the quality of life (Bragado et al. 1995; Wheeler 1999).

Rural Sprawl

Although metropolitan sprawl is more visible on a daily basis, rural
sprawl is rampant in California and throughout the West (Kenworthy 1997;
Brooke 1998).  Rural sprawl can have tremendous impacts: even relatively
small numbers of people moving into rural areas can dramatically increase
the local population, with significant social and environmental implications.
Some of the areas most susceptible to rural sprawl, including the Sierra
Nevada and the Mojave, have fragile ecosystems that lack the resilience to
withstand the pressures of development.

A number of factors are underlying this rapid rural growth:

• The high quality of life in rural areas attracts people eager to
escape urban and suburban problems.

• The strong economy  is enabling more people to purchase sec-
ond homes (Alsop 1999).
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• Improvements in communications technology  are freeing some
people to live and work outside metropolitan areas, although
most telecommuters remain tied to traditional job sites part-time
(Janelle 1995).

• Growth in outdoor recreation and nature-oriented tourism car-
ries with it new demands for restaurants, lodging, and other fa-
cilities.

In rural regions, the adverse effects of sprawl may be felt even more
sharply than in metropolitan areas.  Here are some examples of how this
occurs:

• Erosion of the rural economy.  The subdivision of working
lands into ranchettes and hobby farms provides the illusion of
participation in rural life, but actually may contribute to its de-
struction.  The new farms and ranches are too small ever to be
economically viable.

• Conflicts between incompatible uses .  New migrants to rural
areas often don’t anticipate the noise and odors that accompany
agricultural production and often seek redress through the
courts (Kasler 1998).  In combination with the economic
changes noted above, this may lead neighboring farms to subdi-
vide and sell their land as well.

• Rising demands for infrastructure.  The long distances that
people must drive for basic trips in these regions can quickly
overwhelm the existing road network, and cause traffic conges-
tion.  This in turn creates pressures to upgrade and widen rural
roads, which may attract even more development to the region.
In addition, reliance on inadequate septic systems can contami-
nate ground water and pollute wells, increasing demand for mu-
nicipal water services.

• Acceleration of growth.  As more people move in, demand for
services creates jobs, bringing more people to the region.  Be-
cause of the high marginal cost of providing services in remote
areas, this residential development creates even more of a drain
on the fiscal health of rural regions than it does in suburban
residential development.  This fiscal strain fuels political support
for more growth as an apparent alternative to higher taxes.

The challenge facing California is how to develop a strategy that
channels growth in a manner consistent with continued environmental pro-
tection and quality of life.  To meet this challenge, the state needs to de-
velop innovative policies to combat sprawl and protect threatened natural
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resources and open space. The forms of growth are significantly shaped by
the actions of state, county, and local governments.  Public policies can
play a significant role in shaping California’s growth.  Smarter and more
strategic policies can help minimize adverse impacts on the environment
and maximize the quality of life for all Californians.

The following sections will examine some of the key threats posed
by uncontrolled growth to the natural environment and the human envi-
ronment and explore potential solutions that are being developed within
California and around the nation.

Threats to the Natural Environment

California’s environment has been steadily eroded by the haphazard
patterns of growth that have dominated development throughout the
state’s recent history.  The price of allowing these patterns to continue may
be the extinction of species, the disappearance of accessible open space, the
aggravation of congestion and air pollution problems, and the continued
stagnation of town centers.

Californians value their access to their state’s beautiful natural land-
scapes.  They have enacted some of the nation’s strongest laws protecting
scenic vistas and endangered species.  But continued efforts are necessary
to ensure the ongoing success of these efforts.

Other areas remain unprotected.  Many of these are quite fragile
and could be lost unless steps are taken soon to protect them.  According
to the Nature Conservancy, 32% of California’s native plant species are
already “at risk,” the highest percentage of any state in the continental
United States (Doyle 1997).

Uncontrolled growth can damage habitats by depleting open space
and fragmenting that which remains; degrading air and water quality; dis-
rupting natural fire and flooding regimes, and reducing water availability.
It also often results in the elimination of top-level predators (e.g., coyotes,
mountain lions, etc.), which in turn can unbalance the remainder of the eco-
system.  Without predators, humans help the populations of both native
(e.g., deer, raccoons, etc.) and non-native (e.g., domesticated cats) species
to explode, in turn leading to the elimination of many types of native plants
and small animals (Soulé and Terborgh 1999, pp. 54-57).

The Foothills

The western foothills of the Sierra Nevada constitutes one of the
fastest growing regions of the state.  Its population doubled between 1970
and 1990, and is expected to triple again by 2040.  Much of the develop-
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ment has taken the form of low-density rural sprawl development, often on
miniature “ranchettes.”  The market for homes in the foothills includes re-
tirees, purchasers of vacation homes, and commuters to emerging Central
Valley job centers.  The rate of urbanization in the foothills jumped sharply
in the mid-1990s (Farmland Mapping and Monitoring Program 1998).

The area’s sprawling development patterns are having a direct im-
pact on the grasslands and forests of the foothills through habitat destruc-
tion and fragmentation, interruption of natural burn cycles, introduction of
non-native species, and disruption of natural water flows.  About 16% of
the oak woodlands have been lost in the past 40 years, eliminating habitat
needed for the survival of species such as the acorn woodpecker and the
foothill yellow-legged frog.  Significant losses of riparian and old-growth
forest ecosystems due to logging and grazing activities have put dozens of
other species at risk.  Air pollution has also contributed to the widespread
decline of conifer forests in the region (Sierra Nevada Ecosystem Project
1996; Institute for Ecological Health 1996).  Less than 1% of the foothill
region is protected and managed for biodiversity conservation (Davis et al.
1998, Appendix SN).

The Sierra Nevada Ecosystem Project concluded that half of the
privately owned land in the Sierra would be developed if current policies
were continued, but that little additional land would be required if innova-
tive policies were adopted to concentrate development in town centers. But
the report warned that “under any future scenario… significant changes in
land-use and infrastructure policies will be needed to achieve lower impact
on critical habitats, especially in the foothill zone, where many unique
vegetation types are at risk” (Sierra Nevada Ecosystem Project 1996, p.
11).  The Sierra Business Council recently endorsed a strategy for achiev-
ing these goals.  Arguing that sprawl is undermining both the economy and
the environment of the region, the Council recommended an approach
combining growth boundaries, investment in town centers, and the protec-
tion of habitat (Sierra Business Council 1997).

The planning process itself must be strengthened for any of these
strategies to be adopted or implemented effectively.  In several foothill
counties, as well as in other parts of the state, the integrity of the planning
process is degraded by the competition for tax revenues and other pres-
sures.  In some cases—as with El Dorado County’s 1994 approval of a
566-unit subdivision over the objections of its own planning staff and agri-
culture commission—the courts have stepped in to enforce the general
plan.  But in numerous other cases, long-term planning visions have been
easily changed to accommodate short-term development interests.  To pre-
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vent this in the future, the state government would need to take a leading
role in updating and revitalizing the local general plan process.

The Desert

The Mojave and Colorado deserts are expected to be two of the
state’s other fastest-growing regions on a proportional basis over the next
20 years, largely due to the continuing westward expansion of the Los An-
geles and San Diego metropolitan areas.  Desert ecosystems are sensitive
to diversions of water flow, fire suppression and timber harvesting efforts,
cattle grazing, introduction of exotic species, and erosion from road con-
struction and off-road recreational trails.

California’s deserts support rich but extremely fragile ecosystems.
The Colorado (or Sonoran) Desert, roughly covering Imperial and eastern
Riverside counties, has the greatest biodiversity of any of the deserts found
in the US, in large part because it receives rain in both the summer and the
winter.  Characteristic species are the saguaro cactus, the fan palm, mes-
quite, the Gila woodpecker, and the elf owl.  The Mojave Desert (Inyo,
San Bernardino, and eastern Kern counties) is the driest and hottest desert
in the US, with the result that it is home to many fewer species.  Some that
can be found there include Joshua trees, yucca trees, cacti, Mojave fringe-
toed lizards, and the desert tortoise (Cooperrider and Wilcove 1995).  The
deserts also feature isolated mountaintop habitats known as “sky islands,”
which harbor unique communities of species.

The recent passage of the California Desert Protection Act aims to
preserve much of the desert’s most critical habitat.  Nonetheless, the Cali-
fornia Gap Analysis Project has identified eleven particularly vulnerable
habitats primarily located on private lands and therefore not protected by
the new law.1  The report identifies additional sites meriting protection, in-
cluding areas at the base of the Tehachapi and San Gabriel Mountains, and
around Koehn, Harper, and Superior Lakes (Davis et al. 1998, Appendices
MOJ and SON).

The Coast & Surrounding Ecosystems

One of California’s great environmental achievements has been the
protection of its spectacular coastline.  Passage of the Coastal Initiative in
1972 and the locally-based approach to coastal planning that followed have

                                                  

1 These include Desert Native Grassland, Mojave Riparian Forest, Desert Saltbush Scrub, Semi-
Desert Chaparral, Alkali Playa, Desert Sink Scrub, Mojave Creosote Bush Scrub, Mesquite
Bosque, and Sonoran Cottonwood-Willow Riparian Forest.



16

preserved the rural character and public accessibility of the coast to a de-
gree unparalleled elsewhere in the nation.  Nonetheless, California’s coast
faces significant threats both on land and at sea.

Aquatic pollution.  Degraded rivers and streams, agricultural and
stormwater runoff, inadequately treated wastewater, and contaminated
sediments are quietly decimating the ecology of the coast, particularly in
Southern California.  In recent years, there has been a rise in the incidence
of algae blooms, cancer and other disease among fish and marine mammals,
and illness among surfers and swimmers (Knudson and Vogel 1996).

Additional efforts are needed to protect the marine environment
from the impacts of the population boom in the state’s coastal counties.  In
1997, there were more than 1,100 beach closings in California, 70% due to
sewage spills and overflows or elevated bacteria levels (Natural Resources
Defense Council 1998).  Additional capacity and higher quality sewage
treatment facilities are needed to accommodate rapid population growth in
Southern California’s coastal regions.  Including only projects eligible for
funding under the national Clean Water State Revolving Fund, California
has unmet investment needs for treatment, sewer, and runoff mitigation
projects exceeding $11 billion (US Environmental Protection Agency
1996).  However, neither this fund nor the planning processes under the
Coastal Act adequately address the diffuse threats from nonpoint source
pollution (agricultural and urban runoff).

Terrestrial fragmentation.  On land, most of the coastal ecosystem
lies outside the narrow strip protected by the Coastal Act.  In these unpro-
tected areas, development continues at a rapid pace: the South Coast re-
gion continues to absorb a large share of the state’s population growth.
The resulting degradation of the coastal sage scrub and other habitats has
caused several of California’s coastal counties to rank among the worst
endangered species “hot spots” in the continental United States (Dobson et
al. 1997).  Foremost among these is San Diego County, which already has
more species at risk than any other county in the continental United States
and is projected to add more than one million new residents over the next
20 years.

The need for habitat conservation within the coastal zone remains
strong as well.  Recreational beach use can drive away endangered beach-
nesting birds such as the western snowy plover and the California least tern
(Wilcove 1999, pp. 158–159).
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Agricultural Valleys

Ecological niches.  Certainly, a tension exists between agriculture
and the natural environment.  The conversion of natural lands to farmlands,
and the use of water- and chemical-intensive farming practices can cause
great environmental harm.  However, well-managed farmland can also
serve as a haven for species when their natural habitats are fragmented or
nonexistent.  In addition to being California’s agricultural heartland, the
Sacramento and San Joaquin valleys continue to be a home to many endan-
gered ecological communities, including numerous rare types of grasslands,
marshes, scrublands, and forests.  Other agricultural areas contain frag-
ments of diverse habitats as well.

Among the most critical valley habitats are vernal pools, large sea-
sonal puddles that harbor unique and rich communities of plants and wild-
life.  Vernal pools are found throughout the state, but are particularly vul-
nerable in agricultural regions.  A recent statewide assessment concluded
that the most urgent priorities for vernal pool conservation were agricul-
tural areas in the Sacramento and San Joaquin Valleys, and areas near
Mendocino, Lake/Napa, Santa Rosa, Livermore, Santa Barbara, western
Riverside County, and the southern Sierra Nevada foothills (Keeler-Wolf et
al. 1998).

Rivers and streams are also especially important and threatened (see
“Fresh Water Habitats,” below).  The San Joaquin River exemplifies the
plight of rivers in the Central Valley.  Approximately 98% of its flow is di-
verted to agriculture, and the much-reduced amounts of water that return
are contaminated with salt, pesticides, selenium, and boron.  Recent efforts
to restore fresh water flows through the Delta may improve this situation,
but renewal of the river may now be scuttled by floodplain development.
Even after floods on the San Joaquin and other rivers in 1997 caused an
estimated $2 billion in property damage, development of the river’s flood-
plain continues at a rapid pace.

Sprawl is the primary threat to protection of the remaining natural
niches in agricultural regions, both because development directly destroys
habitat, and because it consumes farmland which otherwise may be utilized
to assist habitat restoration efforts.  Another important threat is the intro-
duction of invasive species; much of the area’s native grasses have been
supplanted by imports from outside the region.

Loss of prime farmland.  Farming has long been a centerpiece of
California’s economy and scenic landscape.  California’s agricultural lands
are among the most productive in the country, but face tremendous pres-
sures from metropolitan sprawl.  The Central Valley, Central Coast, and
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Imperial Valley represent three of the nation’s most threatened areas of
prime or unique farmland (Sorenson, Greene, and Russ 1997).  In the
Central Valley, over 14,500 acres of agricultural land were urbanized be-
tween 1994 and 1996—nearly a square mile per month.  In Southern Cali-
fornia, conversion to urban uses exceeded 1½ square miles per month
(Farmland Monitoring and Mapping Program 1998).

Under current development patterns, the Central Valley is projected
to lose one million acres of farmland (mostly prime farmland) by 2040.
Due to the fragmentation associated with prevailing, haphazard develop-
ment patterns, these newly urbanized lands will be surrounded by a 2.5 mil-
lion acre “zone of conflict” between farming and development.  Under a
compact growth scenario—which emphasizes more compact, contiguous,
and infill development—the loss of prime farmland could be cut by more
than half (Bradshaw and Muller 1998).

A strong case can be made for integrating efforts to protect both
agricultural and natural lands from development.  The two goals are not at
cross purposes.  Working farms and ranch lands can do much to assist
these conservation efforts by restoring creeks, marshes and ponds; planting
native grasses along roadways; creating windbreaks; and reducing erosion
and pesticide use.   These small pockets of habitat at the edges of fields can
be critically important in helping species maintain a foothold.

But incentives are needed to encourage farmers to undertake these
activities.  At present, the incentives work in the opposite direction.  Many
farmers are fearful that they may be punished for doing right.  Aware that
fallow land might attract the threatened San Joaquin Kit Fox or Stephen’s
Kangaroo Rat to their property, legally jeopardizing their ability to conduct
normal farming activities in the future, some farmers in the Central Valley
have intentionally avoided creating spaces that might be hospitable to na-
tive species (Wilcove et al. 1996).

Fresh Water Habitats

Limited resources. Households, businesses, and farms have long
been fierce competitors for fresh water in California.  This competition has
prompted massive investments in water supply infrastructure that have fun-
damentally altered the state’s natural water flows (Gottlieb 1988; Reisner
1993).  Recently, the San Francisco Estuary Project and the CALFED Bay-
Delta Program have acknowledged the need to set aside some fresh water
resources to restore the health of the state’s rivers and estuaries.  As Cali-
fornia continues to grow, efforts to allocate water in a way that strikes a
prudent balance among metropolitan, agricultural, and environmental inter-
ests will remain a difficult ongoing policy challenge.
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Periodic droughts and limited water resources have forced Califor-
nia to become a national leader in adoption of water conservation tech-
nologies (e.g., low-flow showerheads and toilets), and continued advances
will play an important role in helping to achieve a balanced water allocation
policy.  But technology alone will not ensure that there is enough water to
go around. Spatial patterns of development play a key role in shaping resi-
dential water use because many homes in low-density areas use significant
quantities of water to irrigate outdoor landscaping. Avoiding patterns of
growth that lock in high levels of water consumption requires public poli-
cies that discourage these development patterns.  Although conversion of
agricultural lands to residential subdivisions may reduce water consumption
somewhat, residential development on lands that have not previously been
irrigated will more than counterbalance this.

Over-consumption of water can decimate water quality, cause land
subsidence, and fundamentally alter natural habitats.  It can also have se-
vere, unexpected consequences.  After Owens Lake dried up following the
diversion of its water to allow the development of the San Fernando Val-
ley, the dry lake bed became the worst source of fine air particulate pollu-
tion in the country.  The City of Los Angeles recently agreed to invest mil-
lions of dollars to begin to mitigate the problem. (Cone 1998).

Declining quality.  In contrast to its record on water conservation,
California has not been a national leader in the protection of water quality.
The state’s program for protecting watersheds in urban areas fails to meet
federal guidelines for erosion and runoff control from highways, farms, and
construction sites.  It also inadequately governs the channelization of
streams and protection of wetlands and riparian areas, and lacks a mecha-
nism for evaluating the effectiveness of efforts to improve water quality
throughout the state (US Environmental Protection Agency 1998a). The
state is currently developing a plan for conforming with the federal rules;
this will need to take into account the state’s rapid projected population
growth.

Declining water availability and quality are also taking a significant
toll on the health of its lakes, rivers, and estuaries: 42% of the freshwater
fish species in California have been identified as “at risk” (Master et al.
1998, p. 8).  Of the state’s 153 watersheds, one-third have serious water
quality problems.  Five watersheds (the Lower American River, Middle San
Joaquin/Lower Merced/Lower Stanislaus Rivers, Tulare-Buena Vista
Lakes, Suisun Bay and San Pablo Bay) are not only in poor condition, but
are also considered vulnerable to further damage in the future (US Envi-
ronmental Protection Agency 1999).
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Pollution from intensive recreational use is increasingly being rec-
ognized as a threat to the state’s lakes.  Recreational watercraft using two-
stroke engines are particularly prone to fuel leakage and were recently
banned on Lake Tahoe.  Similar bans are under consideration in other lo-
cations.

Floodplain development.  Over-reliance on dams and levees for
flood control damages river ecosystems because it blocks the river off from
its floodplain, destroying wetlands and other crucial habitat.  These prac-
tices also channelize the river, preventing routine flooding that allows
propagation of native species (including cottonwood trees).  They are also
economically risky because it disregards rivers’ natural flood control buff-
ers, and encourages development in flood-prone areas.  During a major
flood event, wetlands and farmlands can absorb much of the excess water
flow, slowing the rush of water downstream, and reducing the risk of cata-
strophic flooding outside the floodplain.

The Federal Emergency Management Agency and former Governor
Wilson’s Flood Emergency Management Team have endorsed policies that
would discourage floodplain development as a means of minimizing the
economic toll of future floods.   This requires a significant policy commit-
ment from the state: purchasing easements, desubsidizing flood insurance,
moving or removing levees, restoring wetlands, and even relocating com-
munities to higher elevations.

These policy shifts have not yet filtered down to the local level.  In-
stead of widening river channels, restoring wetlands, and redirecting devel-
opment to higher elevations, many Central Valley and Delta communities
have continued to approve new developments dangerously close to rivers.
In some cases, the distance between levees has been narrowed to allow
more room for this development (Kasler, Griffith and Kalb 1997).

Threats to the Human Environment

Traffic Congestion

Congestion is a frustrating fact of life throughout California’s
populated areas.  As our regions, economy, and lifestyle undergo rapid
change, so too do our quantities and patterns of automobile traffic.  Several
factors underlie California’s growing traffic:

• More people.  Traffic increases are partly the result of the
state’s population growth.

•  More driving per person.  Over the past two decades, traffic
(as measured by vehicle-miles traveled or VMT) has been
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growing at twice the rate of the population (see Figure 2).  Low
average densities of development, geographically large metro-
politan regions, and spatial separation of economic activities
(e.g., jobs and housing) all result in longer travel distances.

• More diverse driving patterns.  Much of the increase in traffic
is occurring in times and directions that are quite different from
the traditional rush-hour commute.  The rise of major employ-
ment centers outside the central cities has led to growing traffic
in all directions, including the “reverse” commute (Pisarski
1996).  Some employers are beginning to allow their workers
increased flexibility to choose when or even where they work.

F igure  2 :  Popu lation vs. T raff ic Growth in California
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When road space is in short supply, the effect of this extra traffic is
magnified—not only does traffic grow faster than population, but conges-
tion grows much faster than traffic.  Once congested conditions have been
reached, each additional car disproportionately slows traffic, as cars must
squeeze closer together to fit everyone on the road.  As a result, even rela-
tively small increases in the number of people driving can cause sharp in-
creases in delay.

Every major metropolitan region in the state projects increasing
congestion in the years ahead.  The San Francisco Bay Area expects a
250% increase in congestion over 1990 levels by 2020.  Other regions pre-
dict increases of similar magnitudes.  The Sacramento region anticipates a
374% increase in congestion over 20 years; the San Diego region expects a
114% increase over 20 years; and the greater Los Angeles region foresees
an increase of 331% over 26 years (Sacramento Area Association of Gov-
ernments 1996; San Diego Association of Governments 1998; Southern
California Association of Governments 1997).2

The net result of these factors is a trend toward slower traffic at
times and in directions that have traditionally been uncongested.  Increas-
ingly, congestion will become a pervasive component of daily life in the
suburbs and at the urban edge.  The silver lining is that commutes probably
won’t get much longer. Over the long run, businesses and people tend to
relocate or shift their working hours to compensate if rush-hour congestion
begins to get worse (Levinson and Kumar 1994).

Efforts to relieve congestion by improving transportation infra-
structure and services have long been a popular use of tax dollars.  For
decades, congestion has been seen as yielding huge economic costs through
lost time and productivity and has been a major motivating force behind the
development of freeways and high-capacity heavy rail systems.  In the
1970s, concerns over urban air quality and its consequences for human
health became a second major motivating force behind congestion relief.

Recently, a third major cause for concern has emerged.  There has
been a growing recognition that chronic congestion is a significant source
of stress, which also has important health implications (Koslowsky et al.
1995).  The exact relationship remains a matter of debate.  Some research-
ers believe that the delay itself is the source of stress, while others argue
that the variability and loss of control over commute time is the key factor

                                                  

2 These figures were calculated from data in the regional planning documents.  For Sac-
ramento, congestion was defined as “peak-period person-miles at level-of-service F.”
For the other three regions, it was defined as “average daily vehicle hours of delay.”
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(Kluger 1998).  These two views have different policy implications.  If
commute durations are most important, then the way to reduce congestion-
related stress is to improve rush-hour mobility.  If variability and loss of
control are most important, then the solution is to provide greater redun-
dancy, flexibility, and choice.

At current levels of finance, maintenance of our existing transpor-
tation infrastructure will consume a growing share of our available trans-
portation resources, precluding large-scale expansions of the system as was
done in previous decades.  But even if investments in transportation capac-
ity were increased, they would ease traffic only temporarily.  Major trans-
portation improvements often improve the accessibility and economic at-
tractiveness of locations at the urban fringe, leading to outward growth
patterns that increase traffic over the long run.  There is mounting evidence
that road widening increases the total travel costs faced by drivers and
transit users (Mogridge 1997), contributing to the sense that infrastructure
investment is no longer a viable long-term strategy for congestion relief.
As long as road use remains free, travel time will be the most significant
cost limiting travel demand; when demand is strong, consumers will pay
with their time for the use of the roads.

Land use patterns play an important role in shaping travel demand.
All three of the basic components of sprawl—low densities, discontinuous
development, and spatial separation of land uses—contribute to longer trip
distances and, hence, more overall travel.  Because the automobile is the
most efficient transportation mode within this context, the vast majority of
public and private investment in areas of sprawl has been oriented toward
accommodating it, effectively crowding out any remaining viability of
travel by other modes.

Air Pollution

Closely linked with traffic congestion is unhealthful air quality,
which is prevalent in many parts of the state (see Figure 3).

Ozone, or photochemical smog, results from the interaction of or-
ganic gases, nitrogen oxides, heat, and sunlight.  Exposure can cause chest
pain, shortness of breath, and coughing; longer-term exposure may cause
permanent damage to the lungs and premature death.  Due in part to air
pollution, the incidence of asthma is increasing rapidly; it already afflicts
1.8 million Californians and causes $350 million in direct hospitalization
costs each year (Kreutzer et al. 1998).  Ozone also causes significant crop
damage.  In the Central Valley and Southern California, 12–31% of sum-
mer yields of cantaloupe, grape, cotton, orange, onion, and bean crops are
lost annually due to ozone pollution (State of California, Air Resources
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Board 1997).  Ozone is also impacting the Jeffrey Pine and other species in
the Sierra Nevada.  Nitrogen oxides, an ozone precursor, are important
pollutants in their own right; they reduce human resistance to respiratory
infections, and contribute to acid rain.

Figure 3:  Regions Not Meeting Federal Air Quality Standards

Region O3

Ozone/Smog

PM10

Fine Particulates

CO
Carbon

Monoxide

Imperial Valley û û

Mojave Desert û û

Mono Basin û

Owens Valley û

Central Valley û û

San Diego û

San Francisco Bay Area û

Santa Barbara û

South Coast û û û

Ventura County û

Adapted from US Environmental Protection Agency (1998b).

Smog continues to be a problem in the Central Valley, the San
Francisco Bay Area, and nearly the entire southern portion of the state.
Although the air pollutants that contribute to smog result from many dif-
ferent human activities, emissions from the transportation sector are of
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particular concern because they are likely to be closely linked to population
growth.3  Both of the chemical ingredients of smog are associated with
automobile use; organic gases evaporate from gas stations and cars (even
when not in use), and nitrogen oxides are byproducts of combustion.  Al-
though emissions reductions are expected as mandates for low- and zero-
emission vehicles are phased in, these may well be swamped in the near
term by rising population, per-capita VMT, and traffic congestion.

With current technologies, emissions of smog precursors are high-
est when a car is first started and whenever it accelerates.  As a result, the
total number of trips (which determines the number of engine ignitions),
and the degree of congestion and share of high-speed driving (both of
which determine the frequency that drivers will need to accelerate) are all
important determinants of ozone pollution.  Land use patterns affect all of
these factors.

Another pollutant that is a growing health concern is particulate
matter.  Fine airborne particles result from fuel combustion by diesel en-
gines and industry, construction, mining, and vehicle use, as well as natural
erosion in arid regions.  These lodge deeply in the lungs, causing numerous
respiratory problems, including wheezing and asthma symptoms, which can
lead to hospitalization and even death.  In California alone, an estimated
14,000 premature deaths each year may be attributable to particulate pol-
lution (Shprentz 1996).  High particulate levels occur in the South Coast,
the Great Basin and Central valleys, and the desert regions.  EPA recently
tightened its particulate standard, so that it now addresses particles as small
as 2.5 microns.  A monitoring network for the finer particles is only now
being established, so it is not yet clear what other regions of the state may
be failing to meet the new standard.  What is known, however, is that some
of the areas with the highest projected population growth are those with
some of the highest levels of particulates in the air.

Exposure to Toxic Substances

A side benefit of efforts to reduce congestion and air pollution
through growth management is that they would reduce gasoline consump-
tion as well.  These energy savings would yield multiple benefits: conserva-
tion of a non-renewable resource; reductions of volatile organic com-
pounds emissions from refineries and service stations (thereby cutting re-

                                                  

3 This is especially true since the deregulation of electric utilities, which has further de-
linked the environmental consequences of electricity generation from the places of elec-
tricity use.
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gional smog and local toxic exposures); and reductions of carbon dioxide
emissions (thereby cutting contributions to global climate change).

Transportation energy efficiency has additional importance in Cali-
fornia because the state’s petroleum refineries are located in densely popu-
lated areas already experiencing unhealthful air quality.  The public health
risks of refineries in these locations were recently underscored by a series
of fires and other accidents in Contra Costa County that resulted in the
deaths of several workers and hospitalization of numerous area residents.
As demand for gasoline increases, activity at these refineries is likely to in-
crease as well, further exacerbating metropolitan air pollution and increas-
ing the risk of serious accidents.

The environmental performance of California’s refineries ranks
among the best nationwide for states with four or more refineries, particu-
larly with regard to emissions of volatile organic compounds and sulfur di-
oxide (Epstein 1999).  However, as shown in Figure 4, California’s refin-
eries have very high emission rates for toxic compounds (those included in
the federal Toxic Release Inventory), putting it in the company of states
not known for strong environmental programs.  Although caution should
be used in drawing conclusions from these results,4 their magnitude sug-
gests cause for concern that rising gasoline demand will result in higher
levels of toxic emissions in California’s urban areas, unless the state gov-
ernment takes a stronger regulatory stance.

                                                  

4 Part of the disparity among states may be explained by differences in utilization rates (actual
output per unit of capacity), reporting accuracy, and products being produced.  Also, these aggre-
gate data include dozens of different chemical substances – the actual health risk varies signifi-
cantly according the mix of pollutants included.



27

Figure 4: Toxic Emission Rates for Refineries in Ten
Highest-Capacity States

State
# of Refineries

Included

1997 Total
Capacity
(bbl/day)

1997 Toxic Re-
leases Per Unit of

Capacity
(lbs/bbl/day)

Texas 23 3,658,700 6.17
Louisiana 15 2,384,900 5.07
California 16 1,667,105 4.80
Oklahoma 5 408,000 4.60
Pennsylvania 5 575,700 2.99
Indiana 2 432,000 2.88
Illinois 5 867,200 1.88
New Jersey 5 465,000 1.65
Washington 6 576,900 1.54
Ohio 4 508,500 1.30

(Source: Epstein 1999).

There are also other ways in which the location of population
growth may pose risks of toxic chemical exposure.  One serious concern
for human health is the contamination of groundwater by pesticide runoff.
Many communities in the Central Valley and in other agricultural areas de-
pend on groundwater for their drinking water; as these communities grow,
human exposure to pesticide pollution will grow (Pease et al. 1995).  Even
some natural areas can pose hazards: rapid development in El Dorado
County and other foothill counties may expose naturally-occurring asbestos
deposits, potentially posing a health risk to people moving there (Bowman,
1998).

Missed Economic Opportunities

By favoring development on the metropolitan edge, current policies
undermine the value of already-developed land, and the communities that
contain them.  Millions of acres of potentially valuable land within central
cities, suburbs, and remote villages, sit abandoned or underutilized while
farmland and open space continue to be consumed by sprawl.

Brownfields .  Toxic contamination from earlier commercial or in-
dustrial activities ties up vast amounts of potentially valuable land in met-
ropolitan and rural areas.  Not all of these sites pose health risks, but the
tremendous expense, difficulty obtaining financing, potential liability, un-
clear environmental standards, and complex regulatory system involved in
cleaning up these sites pose a significant barrier to their redevelopment
(Pepper 1998).  Many uncontaminated lands suffer the same problem, be-
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cause the buildings that they contain are unsafe or simply obsolete, or the
public infrastructure that serves them is outmoded. In all of these cases, a
significant degree of investment is needed to clean up the site before it can
be used productively once again.

Left alone, these abandoned sites pose a significant drain to the lo-
cal economy, an environmental threat from continued contamination, and
can attract squatters and other signs of blight.  But once cleaned up, these
sites can become important assets, unlocking land for development in areas
where available land is scarce.  Brownfield cleanup and redevelopment can
help reinforce metropolitan economies by revitalizing the local tax base;
bringing new jobs, residents, and retail options to the inner-cities; further-
ing environmental justice; capitalizing on existing infrastructure; and re-
lieving pressures for development on greenfields at the region’s periphery.

There are an estimated 38,400 brownfield sites throughout Califor-
nia (Simons 1998).  Not counting closed military bases, it has been esti-
mated that these sites represent 260,000–520,000 acres of urban land.  If
these lands were remediated and developed for housing at an aggregate
density of even 2 units per acre (and assuming 2.8 persons per household,
the state average in 1990), these lands could accommodate 1½ –3 million
people.

After more than a decade of slow progress following passage of
Superfund laws in the early 1980s, both the federal and state governments
initiated ambitious efforts in 1993 to jumpstart innovative brownfield
cleanup and redevelopment programs. The US Environmental Protection
Agency established clearer guidelines for liability and cleanup rules, and
funded a series of brownfield demonstration projects around the country.
So far, the EPA has approved over 300 of these pilot projects, of which 22
are underway in California.  The diverse slate of projects includes devel-
oping an inventory and planning process for brownfields in San Diego;
cleaning up and converting an old lumber mill to an industrial park on the
Hoopa Valley Indian Reservation; creating a high tech center in East Palo
Alto; and revitalizing the waterfront in Stockton.

The state’s Voluntary Cleanup Program is one of the most suc-
cessful of its kind in the nation.  Under this program, land owners finance
the cost of government oversight of their cleanup efforts and, in exchange,
have their site certified when remediation is completed.  This certification
alleviates uncertainty about future liability, making the site more attractive
to potential purchasers or developers.  This approach has proven very ef-
fective for getting less-polluted sites cleaned up: so far, over 320 sites have
joined the program. (Pepper 1998, pp. 13–17).
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Although laudable, these efforts only scratch the surface of the
problem.  Before brownfield cleanups become more widespread, numerous
additional obstacles remain to be addressed.  Unless the state adopts subsi-
dies, tax abatement, or other financial incentives for brownfield cleanups,
the vast majority of sites will remain unattractive to developers.  The state
also needs to reach a decision about how to address the future of “orphan”
sites without a liable party.  Local and county governments will continue to
avoid taking leadership roles in brownfield cleanups until they are given
some measure of protection from future liability.

Exclusionary zoning.  Although central cities and inner suburbs are
among the areas most adversely impacted by sprawl, they at least partially
contribute to their own affliction when they adopt inflexible zoning rules
that prevent their own evolution and maturation.  Shortsighted zoning poli-
cies aimed at restricting gradual densification fuel the decline of town cen-
ters and encourage sprawl at the fringe.  Despite state laws preventing bans
on secondary units, many communities have found creative ways to enact
zoning rules (minimum lot sizes, etc.) that limit the density of development
in an effort to maintain “community character.”  For the most part, these
rules are intended to protect residents’ legitimate interest in preventing
forms of development that undermine quality of life within their neighbor-
hoods.

Unfortunately, the laws often have negative unintended conse-
quences that outweigh their benefits.  They effectively prevent communities
from evolving over time to meet the needs of their residents and push more
new growth out to the edge than would naturally occur.  This happens in
several ways:

• Residents can’t adapt their properties to meet their families’
needs.  By limiting the construction of backyard or in-law
apartments, these laws deter the creation of a healthy mix of
housing affordability within a given area.  This prevents aging
seniors or young couples from living near their families.

• Declining household size means declining population.  As
communities age, the number of residents per household tends
to decline.  When this happens, more housing units are needed
to maintain a stable population.

• Transit investments can’t reach their full potential.  By pre-
venting natural densification near existing or new transit sta-
tions, these policies limit the numbers of people who have ac-
cess to these stations.
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• Sprawl looks more attractive.  By depressing the value of land
near amenities (walkable commercial districts, transit stations,
etc.) in existing communities, these policies effectively increase
the value of land at the fringe, contributing to sprawl.

• Traffic is increased.  By forcing people to live farther apart,
and farther away from shops and other services, these policies
often can make traffic worse, rather than better.

• Town centers are depressed.  By limiting the number of people
who live near historic community centers, the economic for-
tunes of these commercial districts are sacrificed in favor of
auto-oriented strip malls at the community’s edge.

Nothing is wrong with a community wanting to protect its quality
of life; but attempting to achieve this by stifling innovation and change can
be counterproductive over the long run.  An alternative would be to facili-
tate more secondary units, and allow the development of a greater mix of
housing types and commercial uses, but create a careful process of design
review to ensure that community character is protected.  The market
should be allowed to express a preference for life in an established commu-
nity, within walking distance of stores and other services.

Strategies for Smarter Growth:  Models and Next Steps

California has long been aware of threats to its environment and the
quality of life.  It has been a national leader in protecting some of its most
treasured resources, such as the coast.  Recently, it has renewed this com-
mitment by forging consensus on protection of the San Francisco Bay-
Delta, Lake Tahoe, and other areas.

It has proven much more difficult developing workable strategies
for protecting areas that aren’t quite as charismatic or easily defined.  Many
groups support the need for action, but as of yet there is no clear agree-
ment on what specific policies should be adopted.

There is no shortage of workable ideas.  Within California, recent
calls for policy reforms have been issued by the Senate Urban Growth Pol-
icy Project (1989, 1991); the Planning and Conservation League (Madison
et al. 1991); the Governor’s Interagency Council on Growth Management
(1993); a partnership among environmental, community development and
banking organizations (Bank of America et al. 1995); the American Farm-
land Trust (1995; Sorensen et al. 1997); the Sierra Business Council
(1997); a coalition of farming, business, and development interests
(Growth Alternatives Alliance 1998); and most recently, the California
Futures Network (1999).
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Meanwhile, other states have continued to develop their own
strategies for tackling sprawl.  Recently, Oregon, Maryland, New Jersey,
Tennessee, and Georgia have launched aggressive new efforts to address
sprawl, and the governors of other Western states (including Colorado,
Utah, Washington, and Wyoming) have taken leadership roles in establish-
ing a public dialogue on what can be done.

Of these efforts, Maryland’s 1997 “Smart Growth” program is the
most comprehensive, seeking to contain sprawl, revitalize existing commu-
nities, protect rural areas, and promote coherence in public investments.
Under this program, each county develops a map designating which areas it
wants to target for development and which areas it wants to protect from
sprawl.  State agencies focus their infrastructure investment and economic
development assistance exclusively on the “priority funding areas” favored
for growth, and their conservation easement programs and open space pur-
chases on the “rural legacy areas” favored for protection.  Other compo-
nents of the program provide incentives for redevelopment of brownfields,
re-use of historic buildings, job creation in areas targeted for development,
and families who purchase homes near their workplaces.

It is still to early to tell what real impacts these initiatives will have
on the future course of development in Maryland, but it provides a useful
model for how state governments might foster local growth management
efforts. Gov. Parris Glendening has noted that the initiative achieved broad
bipartisan support in the state legislature because it won support from sev-
eral important constituencies (Glendening, 1998):

• Municipalities, because the state would concentrate resources
on their needs.

• Counties, because it preserved their decision-making authority.

• Environmentalists, who had long called for efforts to address
sprawl.

• Rural areas, because it sought to protect rural economies in a
voluntary manner.

• Business, because it used an incentive-based approach and
sought to clarify where the state would support development.

• Fiscal conservatives, because of its goal of investing tax dollars
efficiently and rationally.

Other states have adopted narrower, but noteworthy approaches.
In 1998, New Jersey voters set aside nearly $1 billion in sales tax revenues
for the purchase of open space and conservation easements, with the aim of
preserving half of the state’s two million remaining acres of undeveloped
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land over the next decade.  This year, Georgia created a powerful new
transportation planning agency for the Atlanta region, with the charge of
limiting sprawl and promoting transit-oriented development (Firestone,
1999).

As California considers what to do to prepare for its imminent wave
of growth, many different policy approaches are available.

Revitalize Local Planning

California’s requirements for local land-use planning are relatively
weak and do little to encourage local governments to address sprawl.
Home rule over land-use decisions is a tightly-held perogative of local gov-
ernments in California, so creative ways are needed to strengthen the integ-
rity of the planning process without denying communities the ability to es-
tablish their own visions for future growth.

Potential options for building a new framework for local planning in
California range from the incremental to the revolutionary:

• Shore up the existing local planning process by protecting the
enforceability of local general plans, and discouraging frequent
amendments as an alternative to plan revision. Promote collabo-
rative planning involving the full range of stakeholders, and re-
quire greater transparency and accountability from planning
agencies.

• Encourage communities to cooperate.  Provide incentive grants
to cities and counties participating in interjurisdictional planning
efforts aimed at developing stronger and better integrated land
use planning policies.  Require intergovernmental negotiations
before approval of large commercial developments with re-
gional implications.

• Build upon the existing system by requiring that plans are kept
current and consistent with state and regional environmental
protection and growth management objectives. Establish per-
formance standards or benchmarks for local planning commis-
sions to work toward environmental and land use policy objec-
tives.

• Address the crisis in local finance by changing state tax laws to
give communities greater flexibility in raising revenues and en-
couraging regional tax revenue sharing (Orfield 1998).  Ensure
that communities that protect farmland and habitat are not pun-
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ished fiscally by losing access to the region’s growth-generated
revenues.

• Mandate the consideration of cumulative impacts.  Strengthen
CEQA to include assessments of the cumulative impacts of
multiple projects on air quality, traffic congestion, and particu-
larly vulnerable habitats (Landis et al. 1995); and strengthen the
Coastal Act’s local planning process to address nonpoint source
pollution and cumulative impact of small development projects
on the coastal ecosystem (Faber 1996).

• Require counties and cities to adopt policies that seek to main-
tain a clear edge between urban and rural land uses.  These
could include growth boundaries, land purchases, or variable
fee structures that strongly favor contiguous development.
Reward jurisdictions that establish aggressive policies with
planning and infrastructure grants and the authority to issue
bonds by simple majority vote.

• Encourage higher densities and infill development within
growth boundaries, particularly near transit stops and commer-
cial districts.  Reward communities that designate these areas as
recipient zones for credits from transferable development rights
(TDR) programs.  Streamline permitting in places where
growth is to be encouraged.

• Restrict growth and discontinuous development in unincorpo-
rated areas.  Solano, Tulare, Yolo, and (most recently) Ventura
counties already actively seek to steer growth away from unin-
corporated areas (Sokolow 1997).

• Adopt proactive measures to ensure the continuing affordability
and availability of diverse housing options.  Reward local gov-
ernments that eliminate minimum lot size requirements and al-
low mixing of housing types (and commercial with residential
land uses), by shifting to performance-based zoning.
Strengthen fair-share housing requirements and weaken the
ability of local governments to continue exclusionary zoning
practices.  Tie state funding for other purposes to the local pro-
vision of affordable housing.  Allow single-family homes to add
second units.

• In commercial and office development, encourage higher
floor/area ratios, reduce minimum parking requirements or es-
tablish parking maximums, and minimize the land area devoted
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to parking. Seek efficiencies by allowing shared parking among
activities that peak at different times of day.

• Require Local Agency Formation Commissions (LAFCOs) to
“examine more closely current municipal land use efficiencies
when reviewing city annexation and sphere proposals, and to
condition LAFCO approval on maximizing infill opportunities”
(Sokolow 1997).

• Assist local governments with the utilization of technology by
helping them apply geographic information systems and other
technologies to improve their information,  planning and deci-
sion-making.

• Strengthen local coastal protection by depoliticizing the Coastal
Commission and Department of Fish and Game, and improve
the local conservation planning process.

• Require local general plans to ensure the long-term adequacy of
water supply for all projected needs, and identify sources of
water for any new development.

Promote Regional Planning

In order to be effective at protecting critical habitats and other re-
sources, local planning for managed growth should be paired with regional
planning aimed at protecting these assets.  In each region, it is essential to
understand the nature of the threats and bring together all relevant
stakeholders in the search for possible solutions.

California already has several successful models on which it can
base future efforts.  The Bay Conservation and Development Corporation
and the California Coastal Commission could serve as models for the pro-
tection of special areas.  Both agencies were established incrementally,
first, they demonstrated their ability to craft a strategic plan that could
muster broad public support; and only then were they given the power to
implement their plans (Wallis 1994).  Such a strategy may well be appro-
priate today for creating institutions to protect other threatened landscapes,
such as the Sierra Nevada Foothills or the Mojave or Sonoran deserts.

Recently, California’s conservation tool of choice has been the de-
velopment of “Natural Community Conservation Plans.”  These innovative
but controversial planning efforts aim to protect multiple species simulta-
neously while allowing controlled development to continue (Wheeler
1995).  Underlying these endeavors is a hope that planned growth and
measures to protect habitat can help avert the economically wrenching cri-
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ses that can occur when species become so endangered that the federal En-
dangered Species Act is invoked.  The first Natural Community Conserva-
tion Plans were adopted in five Southern California counties. A centerpiece
of the program has been San Diego County, which has more species at risk
than any other county in the continental United States.  Its ambitious ef-
forts to protect the coastal sage scrub and other threatened habitats call for
the protection of nearly 30% of the land in a 900-square-mile area despite
rapid population growth.  State leadership is necessary to help ensure that
this and similar efforts elsewhere are supported by sound science and ef-
fective implementation over time, and make meaningful contributions to the
recovery of threatened species (Hopkins and Vassey 1997).

To promote these and other regional planning efforts, California
can:

• Establish a statewide land use agency to support regional plan-
ning and conservation efforts.  The agency could provide scien-
tific and technical advice, institutional support, conflict resolu-
tion, and other services to these planning efforts.  It could also
oversee and coordinate efforts by other state agencies in sup-
port of regional planning objectives and intervene in cases
where state agencies are working at cross purposes with these
efforts.

• Empower county or regional institutions to establish objectives
for growth and conservation to ensure conformity between local
plans and these regional objectives and to review projects of re-
gional significance.

• Provide incentives for voluntary regional planning, such as in-
creased access to infrastructure funds.

• Develop a statewide geographic information system that could
be used for identifying which areas are suitable for development
and which should be prioritized for conservation (taking into
account natural hazards such as fire or floods, at-risk habitats,
and protection of watersheds), as well as for research and edu-
cation.  Local planning maps should be digitized and included in
this database.  This effort could build upon the efforts of the
California Gap Assessment Project, the Farmland Mapping and
Monitoring Program, the California Environmental Resources
Evaluation System, the California Natural Diversity Database,
the National Wetlands Inventory, and the U.S. Geological Sur-
vey.



36

Invest in the Permanent Protection of Habitat and Open Space

Beyond rationalizing the patterns of growth in populated areas, the
state will need to examine ways to protect permanently the resources that it
wishes to save.  Potential candidates for direct conservation include rare
but important ecosystems (vernal pools, “sky islands”); other important
habitats and buffers (e.g., land surrounding lakes, rivers, streams, wetlands,
wildlife corridors); amenities for growing metropolitan regions (parks,
greenbelts, open space); and treasured components of the human landscape
(farms, historic buildings).  Planning for buffer zones may be a particularly
important strategy for California given the vast amount of unprotected land
in the state (Soulé and Terborgh 1999, pp. 171 ff .).

Purchases of land or conservation easements are considered diffi-
cult because of their great expense in California.  But these costs will only
rise over time, so that even expensive purchases now will look like bargains
in retrospect.  Numerous options exist for forging creative public/private
partnerships to identify, finance, and manage these conservation opportu-
nities (Endicott 1993).

Models for public-private cooperation abound.  The California
Coastal Conservancy has long been a leader in providing proactive, direct
grants to non-profit conservation organizations (Endicott 1993, pp. 258-
313).  On a somewhat more local scale, the San Joaquin River Parkway
and Conservation Trust is a model that potentially can be replicated along
other threatened rivers in the state.  Since 1988, it has been purchasing land
for a park along both sides of the river.  This project combines multiple
benefits.  First, it provides area residents with a beautiful park and access
to the river.  It also allows the river to reclaim portions of its floodplain
when necessary, and saves the public money by reducing the flood risk to
nearby properties.  This provides ecological benefits as well, since periodic
flooding is beneficial to the area’s habitat.  Ultimately, the Parkway will be
managed by the San Joaquin River Conservancy, a state agency (Institute
for Ecological Health, 1997).

Another model is the effort to restore multiple threatened habitats
along the Cosumnes River.  With the technical and financial support of nu-
merous local, state, federal, and private agencies, the Nature Conservancy
has purchased strategically located agricultural lands and begun the process
of restoring them to their natural states.  Although this project was initially
small, the organizations are now seeking ways to expand the effort along
the entire length of the river (Peck 1998).

Beyond expanding and replicating these efforts, other policy op-
tions include:
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• Begin an ambitious investment program to purchase key open
space and habitat, easements on privately held agricultural and
ranch lands, and promote historic preservation.  New Jersey re-
cently decided to dedicate $98 million per year in tax revenues
toward land conservation and historic preservation.  Adjusting
for the relative size of the states’ populations, an equivalent
program in California would spend $394 million per year.  Re-
lying on pay-as-you-go financing as much as possible would
help extend the reach of these funds.

• Create tax incentives for the donation of land and/or easements
to land trusts or the state government.  Because similar deduc-
tions are already available from the federal government, the cost
of providing these credits would be reduced.

• Provide seed money for regional conservation efforts, including
tradable development rights (TDR) programs, purchases of
conservation easements, or the establishment of conservation
banking programs.  Encourage property owners of lands prone
to floods, wildfires, and landslides to participate in TDR pro-
grams.

• Significantly increase funding for the Agricultural Land Stew-
ardship Program and refocus its efforts on the Central Valley.

• Improve the implementation of wetlands mitigation banking
programs.  Require that the extent and condition of coastal
wetlands in the state improve over time.  Create incentives for
the creation of floodplain wetlands as an ecological restoration
and flood mitigation strategy.

Create Incentives for Sound Land Management

Land conservation alone will not be enough to ensure the survival
of species.  Other human interventions besides development—including the
intentional or accidental spread of non-native species and the suppression
of natural fire cycles—also pose major threats to many imperiled species
(Wilcove et al. 1998).  Improved management of privately owned land may
be essential if Natural Community Conservation Plans and other planning
efforts are to be successful over the long term.  This requires incentives
that reward landowners who manage their land in a manner consistent with
the needs of native species.

• Enhance the Williamson Act to include tax incentives for
longer-term conservation commitments.  Provide estate and
property tax incentives for restoration of marginal lands, re-
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moval or widening of levees, the clearance of exotic weeds, and
the management of lands for habitat values.

• Adopt “safe harbor” policies that assure landowners that they
will not be penalized for adopting environmentally sound land
management practices. Establish a proactive system of eco-
nomic incentives by allowing voluntary participants in “safe
harbor” programs to sell mitigation credits to landowners un-
dertaking activities that would destroy habitat on their land
(Wilcove et al. 1996).

• Discourage development on lands that pose high flooding,
wildfire, and landslide hazards.  In these areas, make appropri-
ate forms of insurance mandatory.  Undertake research to help
update and improve Federal floodplain maps.

• Improve the stewardship of public lands under the state’s con-
trol.  Direct the Department of Forestry, Department of Fish
and Game, and other agencies to take more proactive roles in
improving environmental management.  Among other measures,
these agencies should implement management policies that ac-
commodate natural flood and fire cycles.

• Initiate dialogues with other large landowners—including public
utilities and the military—to encourage them to adopt improved
management practices on their lands.

Align Infrastructure Investment with Long-Term Objectives

Public-sector infrastructure investment is a driving force behind pri-
vate sector development patterns.  Often, investments in different sectors
work at cross purposes because their planning processes fail to take “ex-
ternal” policy objectives into account.  To avoid this problem, the state
government must redirect and coordinate its spending programs to ensure
that they have mutually-supporting objectives.

• Identify and revise state policies and funding programs that cur-
rently encourage sprawl.  Align any state capital outlay plans
with state goals for growth management and resource conser-
vation.

• Channel state infrastructure investment within locally-defined
growth boundaries.  This is the central strategy in Maryland’s
Smart Growth initiative.  Under its program, local and county
governments decide where growth should occur and what
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should be protected; the state government reorients its re-
sources to support these objectives.

• Emphasize good urban design in all state-financed infrastructure
and architecture, with particular attention to historic preserva-
tion and protection of community character (Sierra Business
Council 1997, pp. 16-23).

• Encourage the development of transit villages—more compact
development clustered around transit nodes—to provide alter-
native land use patterns that can reduce trip distances and pre-
serve a role for walking, biking, and transit (Bernick and Cer-
vero 1997).

• Site state buildings and offices within walking distance of  town
centers or transit stations.  Encourage co-location of schools,
libraries, day care, senior centers, and other public facilities.

• Broaden river channels by relocating aging levees further apart
(rather than reconstructing them in place).

• Utilize life-cycle costing of infrastructure projects.

Promote Pollution Prevention, Cleanups, and Resource Efficiency

• Direct state regulatory agencies to promote conservation
through the marginal-cost pricing of water, electricity, and
other utility services.  Require development at the metropolitan
fringe to pay for the full marginal costs for infrastructure, in-
cluding for transportation, water supply and sewers.

• Encourage transportation agencies to price the use of transpor-
tation facilities appropriately.  This could include market rate
pricing of publicly-provided parking facilities, value pricing of
bridges and new highway capacity, and the reliance on gasoline
taxes rather than sales taxes to fund new transportation infra-
structure.

• Halt the promotion of floodplain development through insur-
ance and levee subsidies.

• Increase the state sales tax on pesticides to fully fund the state’s
pesticide regulatory activities and facilitate farmers’ conversion
to integrated past management practices.  To provide additional
incentives for pollution prevention, shift the basis of the tax
from price to the potential for leaching and groundwater con-
tamination (Pease, Albright et al. 1995; Pease, Robinson and
Tuden 1996).
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• Rectify the state’s lax protection of water quality by promoting
pollution prevention, strengthening enforcement by establishing
mandatory fines for violations of the law, and developing an ag-
gressive program for addressing urban and agricultural nonpoint
source runoff.

• Investigate the need for limits on residential development in ar-
eas that pose natural asbestos hazards.

• Strengthen local agencies’ powers to clean up and redevelop
brownfields, shield them from liability in certain well-defined
situations, and enable them to issue bonds to raise funds.  Dis-
courage the “mothballing” of land by requiring that contami-
nated sites be investigated and remediated.  Adopt policies
modeled after states in the Northeast and Midwest for providing
public financing to brownfield cleanups (Pepper 1998).
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