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Introduction

The social aspects of landscape change: protecting open
space under the pressure of development

The extent of develuped land in inaay parts of the as well as establishing linkages te ongoing efforts
worhl has increased rapidly in recent decades, pos- that extended beyond it.
ing significant chaUenges to the protection of forests, To begin bringing the fruits of these efforts to-
agricultural lands, and other natural and cultnrally gether, in June 2002 we organized a series of four
modified green areas in urban and rural settings, Sus- sessions for the Niath International Symposium on
raining these open spaces has long been seen as a Society and Resource Management at lndinna Uni-
critical issue economically, and it is now increasingly versity to examine current research and managenlent
being seen as integral for sustaining our psychological experiences dealing with the social aspects of land-
health and our ethical relationship to the nnn-htnnan scape change. Many of the talks focused on the North
world as well. As human population spreads across Central US, with contributors sharing local case stud-

the landscape, natural resource managers and policy- ies and regional analyses that characterized the trends
makers need to better anticipate and respond to the and challenges faciug this varied landscape. These
widespread changes and increasing pressures affect- were complemented by talks describing national level
ing open spaces. Social science research can play an assessments and work fron] other regions and coun-
important role in providing answers to address these tries, Together, the sessions spanned a diverse range
vexing management concerns, of issues affecting urban, rural, and wildland settings.

In October 1998, the USDA Forest Service, North As editors we have helped bring 10 of the original

Central Research Station (NCRS) hmnched a pro- 18 talks from these sessions into paper lbrm for this
gram of integrated research examining issues of special issue, along with 2 additional papers (Vogt
development-t_lated landscape change within the and Marans, Sullivan et al.) that stem fi'om landscape
seven-state region of the North Central LJS (Gobster change work sponsored in part from our station initia-
et ah, 2000). In early discussions about the program, tive. While the set collected here by no means covers
NCRS scientists representing the wide range of disci- all of the aspects of social science research relating
plinary expertise came to recognize that many of the to landscape change, it is our intent to provide re-
issues underlying landscape change--problems and searchers and practitioners with a solid representation
effects as well as solutions--were human in nature, of the issues.
and that in order to address them a solid research Dwyer and Childs begin the discussion by show-

grounding in the social sciences was needed. As part ing how problems and opportunities stemming from
of a small group of social scientists in the station, this people's movement across the hmdscape defy tradi-
gave us a unique opportunity to provide leadership tional means of categorization, challenging natural re-
and substance on this new NCRS initiative. Work- source managers to understand and develop programs

ing with station scientists, university scholars, and and policies that bridge urban, suburban, and rural at-
natural resource practitioners; we began a research eas and constituencies. Through examples and ties to
program aimed at understanding change in our region other papers in this special issue, the authors provide

0169-2046/$20.00 © 2003 Paul H. Gobster. Published by Elsevier B.V. All righls reserved.
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a useful overview of key substantive topics regarding of southeast Michigan attest. In a survey of new home- alterna
the social aspects of landscape change. By focusing owners in traditional and open space conservation how bt
on private forestlands in Wisconsin's "Northwoods", subdivisions, Kaplan and Austin find a strong prefer- the ap_
Gobster and Rickenbach provide an overview of an- once among their sample for nearby natural settings, cencluq
other sort. Using a process model of landscape change particularly forested ones. Following up on their work, proach
as a framework for asking questions, the authors Austin suggests that the protection of these settings public
examine how natural resource oriented stakeholders may be more likely if they are in communal ownership t_deral

view parcefization and development patterns, causes, as part of an open space conservation subdivision, rapidly
and effects, as well as the effectiveness of strategies A third, independently executed work by Vogt and and ide

aimed at stemming their negative consequences. By Marans concurs with these findings, but also suggests ment,
using this framework, the authors are able to identify that for some people the protection of natural areas and establi_
the critical boundaries of landscape change issues for other open spaces faces stiff competition among the Sinc

this group of stakeholders, fullrangeofconsiderationsthatgointohomepurchase ning (_
This same process model of landscape change is decisions. While the researchers show that buyers of Urban

used to organize the remaining papers in this special homes in conservation subdivisions place a high value landsc_
issue. To better understand the patterns of landscape on the natural, open characteristics of the landscape, tires t"1"

change in the North Central region, Hammer etal. buyers in general tend to put their highest priorities dimens
use cluster analyses of housing density and housing on home and neighborhood features, schools, and ac- place i

growth data frmn the US Census for 1940-1990 to cess to transportation in their purchase decisions for this sp_
identify areas of the region with high growth poten- new homes in suburban fringe areas. As conservation This
tial. With parallels to the topical analysis by Dwyer developments are still a small proportion of the new Shrinel
and Childs, the authors' numerical methods reveal home market in fringe areas of the US, theauthors ar-

patterns of concern at the periphery of metropolitan gue that this type of development needs broader sup-
areas, in smaller urban centers, and in rural recreation port among consumers and policymakers before it can

areas throughout the region. Palmer analyzes land use become an effective strategy for protecting open space.
patterns in a different way; through the use of land- Strategies for open space protection are the central
scape metrics derived from landscape ecology and tied focus of the final set of studies included in this vol-
to people' s perceptions of changes in scenic quality, ume, and here a variety of approaches to public policy,
Looking at a portion of the Cape Cod, Massachusetts planning, and management are represented. Bengston
landscape over a 20-year period, Palmer's analysis etal. begin with a review of public policies for manag-
shows both the stability of perceptions over time and ing urban growth and protecting open space. In a sys-

how landscape metrics can be used to predict the ef- tematic assessment of recent acquisition, regulatory,
fects of land use changes on those perceptions. Alig and incentive approaches instituted across the US, the
and his colleagues carnptete this section with a look at authors glean some key lessons for improving policies
some of the critical causes of landscape change, using with respect to their evaluation, implementation, corn-
National Resource Inventory data spanning 1982 and plementarity, coordination, and stakeholder involve-
1997 to look at changes in urbanization across the US mont. While the authors lament that little in the way

and its regions. The authors find population density of empirical policy evaluation has been accomplished,
and personal income to be the most effecfive predic- the following paper by Williams et al. demonstrates
tors of urbanization, and from their results project the value of doing so. The authors take an economic
continued urban expansion over the next 25 years, approach and show that the incentive-based Tennessee

with the magnitude of increase varying by region. Forest Greenbelt Program has been ineffective in
While the effects of landscape change are many and stemming the conversion of forestlands to other users.

usually talked about in a negative way, there can be Sullivan etal. conduct an evaluation of another kind,

significant positive benefits to people and nature. This looking at the perceptions of stakeholders toward
may be particularly true for new homeowners and vegetative buffer strips as a management strategy to
suburban fringe areasi as a series of papers focusing ameliorate conflicts between farmers and residents at
on subdivision design in the rapidly developing area the rural-urban fringe. Using visual simulations of
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r.,te- alternative management scenarios, the authors show the North Central Research Statk)n provided a sus-
ion how buffers of various types can be designed to meet taining leadership and an endearing enthnsi_sm for
fer- the approval of concerned stakeholders, Stewart et al. hmdscape change research.
_.gs, concltLde this section by describing an effective ap-
),rk, proach to planning that nses photo elicitatioo as a
rigs public involvement tool. The authors focus on a large Reference
;hip federal prairie restoration project taking root within a
ion. rapidly developing area of the Chicago urban fringe Gobster,Ell., ltaight,R,G,.Shriner,I),. 2(100.Landscapechangeill_heMidwest:all il_tegratedresearchmidde_ol_fllell_ _roglam
and and identify themes about community learning, enact- 1.For.98,9-14.
ests nlent, and improvement that can serve as a basis for
and establishic, g community visions for landscape change.
the Since its inception, Landscape and Urban Plan- Pau_ H. Cobstel"

_ase ning (and its forertmners Lmldscape Planning and Susan I. Stewart
s of Urban Ecology) has been concerned with issues of David N. Bengston

alue landscape change as addressed by diverse perspec- USg)A f'brest Service, North Cenrra! li :,_ _l_h
ape, tives from phmning, ecology, and design. The human Station. 1033 Univet:*'ityPl., Suite 360
ities dimensions of landscape change holds an important Ewmston, IL 60201, U3)l
I ac- place in this discussiou and it is hoped that through *Currespomling anthor. Tel.: + l -g47-g66-931 Ix 16
; for this special issue we have contributed to the dialogue, fax: -I-1-847-866-9506
ttion This theme issue is dedicated to Dr, David S. E-mail address: pgobster@l's.fed.us
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Abstract

The spread of development from cities illto sarroundiag &_res_s and l_lrlns cont blues Io receh,e a great deal of attetnion from

the media and resource managers in the US and other countries. However, suburban sprawl is just one of many inter-linked

components of the movement of people across the landscape that inflbence resource management. Substalnial changes are

taking phtce in urban areas, fl'inge ai_as, arid rttral recreatiOll/_tnlellity alx3_ts,hi this paper, we describe these changes, explore

their commonalities and interconnectedness, and discuss the implications that they amy have for natural resource management.

What emerges is a blurring of the distinctions between what have traditionally been considered "urban" or "rtlrar' problems

with respect to natural resource issues, interest group concerns, and resource management strategies. Our findings suggest

prospects ff)r substantial changes in resource management and the pnblic and private programs designed to support it. Among

the emphasis areas for natural n_sourcn managmr, ent that emerge with the changing distributkm of people over the landscape

are changes in management situations, management processes, and research needs. The changing management situations

include increased emphasis on interface and intenuix areas, restoring human-impacted natural atlas, and addressing complex

ecosystem problems. Changhlg managenleut processes include adaptive forest management, working collaboratively with

diverse landowners and other partners, interacting with citizens on a reguhlr basis, and taking a landscape perspective on

natural resources and their management. Questions for policy and program development and for research focus on a better

understanding of linkages among management activities across the urban to rural landscape.

© 2003 Elsevier B.V. All rights reserved.

Keywords: Urban sprawl; Natural resources managenlent; Landscape challge

I. Introduction scape. Although much of the attention has been on

suburban sprawl, people are moving to and from many

Recent changes in preferences, technology, trans- areas of the landscape ranging from the inner • city to

portation, jobs, and costs of desirable housing have remote rural areas. At the same time that opportunities

all influenced the migration of people across the land- tbr desirable housing are increasing, working people

are less tied to public transportation, standard ol_ice

* Corresponding author. "['el.: +1-84%866-9311x17; hours, and office presence. This gives people more
I_x: +1-847-866_9506. flexibility than ever in determining where they want

E-nlail address: jdwyer@fs.fed,us (J,E Dwyer). to live. In addition, the baby boomer generation is

016%2046/$20.00 © 2003 Elsevier B.V. All rights reserved.

doi: 10. I016/j.landurbptan.2003.tt9.004
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retiring or considering impending refimment--oftan 2. L Urban areas in the c
with more disposable income than past generations, restore

Many are building permanent or seasonal homes A dominant pattern of landscape change in many without
in amenity areas near mountains, lakes, and other nretropolitun areas continues to be movement of pen- the gre
aesthetically pleasing, rect_afion-oriented settings, pie from the central city to outer suburbs and adjacent and tel

Others choose to purchase or renovate homes in ur- nou-metropolitan areas. In some instances, peuple size of
ban areas closer to cultural resources and medical may leave behind vacant housing, and where the clos_ and res
services, ing of a fuctory or business wecipitated or lollowed of spac

This changing distribution of people across the land- their move, there may be vacant commercial property of stor_
scape has important implications for the management as well. This creates opportunities for converting va- were fc
of natural resources. Some implications are tied to cant urban areas to natural areas, providing a range of nities f,
specific areas of the landscape, such as expanding benefits such as biodiversity, open space, storm water commu
fringes of urban areas or the growth of rural recre- storage, and wildlife habitat that were not considel_d the ope
arion/amenity communities. However, there are impm,, in the initial development of these areas. However, of the
taut linkages between these and other changes that are these conversions can also bring challenges associated fill geu,
taking place across the landscape, as well as common with establishing, rehabilitating, or restoring natural plants t,
_esource management themes and issues. The differ- resources on sites that generally have been highly for nev,
ences between what has traditionally been considered impacted. These include highly modified and some- the con
urban and rural are tending to blur over time. Many times impervious soils, large amounts of invasive vegetati
of the changes affect public and private programs that and non-native vegetation, and, in some cases, toxic challenl
support resource management, materials. Adding to these management challenges (Watsm

Our purpose here is to explore the possible impli- is the lack of widely accepted goals for these areas.
cations of these changes for the management of uatu- What emphasis should be placed on restoring natu- 2.2. Su
ral resources. Our observations draw heavily from our rat resources and ecosystems relative to other goals
own experiences and those of our colleagues repro- such as economic revitalization through development A se_
sented in this volume, and while this body of work is (Westphal, in press)? How can these newly created lies wit
based largely in the midwestern US, much of what we areas help fill in the gaps in the existing urban forest the maj
present has wider applicability. We begin with a look at (Nnwak etal., 2001 )? Government officials and de- residenl

some areas that are often "hotspots of change," where velopers are often willing to take on these challenges, areas (I
people/natural resource interactions are likely to un- and increasingly see trees, parks, and natural areas tributed
dergo significant changes. We then examine some key as keys elements in reducing "urban flight" and at- social e
tiakages and cormnonalities among these hotspot ar- tracting people and economic activity back into urban schools

eas. We close with possible implications and questions areas. "Mayor Daley's Greenstreets" program in the 2004).
for natural resource management, policy and program City of Chicago and other urban greening programs sprawl i
development, and l_seamh, in cities around the US are noteworthy examples of and rel;

efforts to improve the livability of urban residential in spra,
areas by upgrading the green infrastructure. Examples uuits ot

2. Hotspots of change of efforts to restore natural resources in commercial on natu

and industrial areas in central city areas include the and ren
Patterns of human movement across the landscape corridor of the Chicago river (Gobster and Westphal, trees at

have been identified through the study of US Census 1998) and the Lake Calumet area of southeast Chicago mer agl
data on population and housing density (e.g. Hammer (City of Chicago, 2002). residenl
et al., in press) and land use and land cover data (e.g. In contrast to the dominant pattern of movement Migr
Alig etal., 2004). While there are often significant outside the city, an increasing number of individuals also m_

regionaldifferencesintheratesofthismovement(Alig in search of a new home are choosing to renovate ple bec
etal., 2004)i three within-region hotspots of change or rebuild older structures within cities. In other in- activitic
are also apparent. These include urban areas, suburban stances, new structures are being built on vacant city in thes_
fringe areas, and rural recreation/amenity areas, land. In both cases, this renewed interest for living recta c
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in the city can help to rebuikl the urban tax base and planning a major challenge, Development and home-
restore vitality to existing neighborhoods. However, owner associations can serve as a forum lot discus-

lily without careful planning there can also be losses to sions among these diverse residential interests. The
co- tire green infrastructure of these areas. Renovation increasing mnnber of local and non-local individuals,
ent and rebnilding efforts ahnost ahvays increase the groups, and interests involved often coinplicates and

ple size of the structnre originally occupying the site, bt_rdeus public assistance efforts aiolcd at working
os- and result in the removal of existing trees aml a loss with landowners and managers.
ted of space for vegetation, leisure use, and absorption Alternatives to the expansion of tmditinnal heus-
:rty of stornr runoff. Overdevelopment of city lands that ing developments ill suburban fringe areas smnetimes
va- were ffu'merly vacant can also result in lost opportu- involve large lots and open space subdivisions, Ex-

of nities for neighborhood space lor parks, greenways, tensive developnlents with lots ra_lgJng of 5-.10 acres
_ter comnnmity gardens, and the like. In both situations, (2_4ha) and larger spread people and infrastructure
red the operation of construction equipment, compaction over a hu'ge land area, require tile snbstautia/ ex-
ter, of the soil, changes in drainage, and the addition of patlsion of infl'astructure, and create more indivi_:loa[
ted i fill generally impede the ability of existing trees and landowners responsible fin" consklerable amounts of
lral phmts to thrive, and lengthen the establishnrent period open space. The challenge for resource managers is to
hdy for new plants. Protecting existing vegetation during provide appropriate guidance and assistance to these
"he- the construction process, and establishing arlditional owners, nlany of who nmy not readily visualize their
;ire vegetntion around a new or renovated home are major property as a natural resot.n'ce to he nnmaged.
_xic challenges for homeowners and resource managers In other instances, an open space subdivision may
ges (Watson and Neely, 1995). be created where the new resklential lots are smaller,
_as. clustered in a development, and natural features be-
:ttu- 2.2. Suburban fi*inge areas come an iategral part of the development, held jointly
)als by coimnunity residents (Kaphm and Austin, in
lent A second hotspot of change in metropolitan areas press), These cnmmonly held areas may be managed
ited i lies with the newer suburbs at the outer fringe. Here jointly--sometimes by connnunity vohmteers, and
rest the major issue is sprawl, the spread of low-density olieu with the help of a prol_.ssional natural resotn-ce
de- residential developments into previously undeveloped manager or management firm--or not managed at

ges, areas (Dwyer and Stewart, 1998). This growth is at- all (Austin, in press). In addition to management
:eas tributed, in part, to the attractiveness of the natural and responsibility, issues of conflicting ideas over use,

at- social environments, access to good transportation and desired level of maintenance, aM appropriateness of
ban schools, and financial advantages (Vogt and Marans, plant materials /nay parallel those associated with
the 2004). Concerns sometimes associated with urban community-held areas in more urban settings, such as

i
urns sprawl include the loss of forests and farms to housing community gardens.
s of i and related development. The cost of infl'astructure
trial in sprawling areas can be a major concern to local 2.3. Rural recreation/amenity areas

pies units of government. Visible impacts of urban sprawl
•cial : on natural resources include the loss of large trees In rural recreation/amenity areas, hotspots of
the attd remnant forested areas, and the planting of new change are often associated with the developmeut of

_hal, trees and restoration of natural communities on fnr- residential and recreational enclaves, as well as the
:ago mer agricultural lands as a part of the creation of new influence of these developments on adjacent pub-

residential environments, lic lands. Homes developed in vacation or amenity

rent : Migration of people to the suburban fringe can areas include both seasonal and permanent homes
uals also mean that more and sometimes different peo- (McGranahan, 1999; Stewart, 2001), with many of the

rate ple become involved in planning and development former converted to permanent stains as owners retire
: in- i activities, as well as in managing natural resources or move their job to the area (Stynes et al., 1997).
city in these areas (Austin, 2004). New owners can redi- Homes that are replaced or upgraded to meet new
ring i: recta community's long-beld land use goals, making needs can lead to resource management challenges

!
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similar to those discussed previously for reconstruc- sociated commercial/industrial development and in- drawn
tion in urban areas, in other instances, infilling may frastructure can have significant impacts on water some c
take place, particularly where choice sites are concen- quantity and quality, air quality, and the number and
trated within an area, such as lakeshores or hillsides diversity of wildlife. These influences may extend * Man
with exceptional views. These developments pose across the landscape to varying degrees depending serv,
many of the same opportunities and challenges that on the type, location, and extent of residential de- bircl
have been associated with infilling in urban and sub- velopment, the landscape in which it occurs, and bus
urban areas. Fire management can also be an impor- the natural resources affected. The implications of yard
tant issue in these environments, given strong owner resource management activities in one area of the of tl_
preferences for a home "in the woods." landscape for the management of other areas may ern '

The movement of people across the landscape can be substantial. Examples include damage to trees in or li
also affect the management of public lands that are northeastern US forest areas from ozone generated ease
near new or changing residential and recreation de- by automobile commuters in sprawling midwestern succ
velopments (Gobster and Rickenbaeh, 2004). Homes metropolitan areas, threats to urban surface water ,, In a
and subdivisions in recreation/amenity areas are often supply from increased development in headwater ar- sona
built in close proximity to public lands to take advan- eas, and the proliferation of urban wildlife such as urba
tage of the natural and scenic environments that these deer (Odocoilens virginianus) and coyotes (Canis la- erty
lands provide. In fact, proximity to public natural re- trans) due to urban park naturalization efforts and the inclt

sources is often a key marketing message for nearby development of long distance metropolitan greenway erty
homes and subdivisions. Expanding nearby develop- corridors, shru
meut presents public land managers with a multitude Development may also influence the visual charac- of tb

of opportunities and challenges as they nmst respond ter of the landscape over substantial areas. Depend- em
to the increasing influence of residents, landowners, ing on topography, a particular development may alter an "i
and developers; often with strongly held and diverse the view from a number of important vantage points ers '
views of appropriate land use and management (for across the landscape. Alterations to scenery may gen- who
example, see the Urban National Forests website at crate significant public attention and create significant corn:
http:f/www.fs.fed.us&ecreation/permitslurbanlt. Con- management challenges, especially in close proximity Fore
flicts over access roads, fees. hunting, and timber topubliclandsandamenitydevelopments(seePalmer, Evar
cunmg, as well as disruption of access to public lands 2004). _, In e_

and trails, can be _mportant concerns with nearby People can be important agents of change across activ
public lands, the landscape in other ways. Many people move be- from

tween several different landscapes over the course of that,
their lives, and thus may experience a number of dif- vari(

3. Linkages and similarities across the landscape ferent ways in which natural areas are managed and to a I
used. At the same time, increasing media coverage mun

Our prewous discussion has outlined three areas of natural resource issues, from timber harvesting in llfim
of the landscape where people/natural resource in- remote forest areas to farmland preservation at the * Whe
teractions are likely to undergo significant changes, suburban fringe, exposes people to a wide range of menl

Interactions in urban, suburban fringe, and rural recre- values and perspectives. With this acquired knowl- aunt]
ation/amenity areas tend to be interrelated due to sig- edge and experience, people may transfer ideas and in a
nificant physical, biological, and social linkages and practices from one landscape to another. Sometimes had
similarities. Thus_ there are important implications for this can result in promising insights and actions, while pres_
natural resource management policies and programs at other times the transference can be problematic. El- catie
as well as educational activities that span the bound- ther way, these efforts can have a significant effect on Ann
aries of location, stakeholder interests, and issues, resource management. While surprisingly little atten- Q In a

The most obvious similarities and linkages are tion has been given to documenting these important subd
associated with the direct movement of resources linkages in people's experiences, perceptions, and cate(
such as water, air, and wildlife. Residential and as- activities across landscapes, the following examples, and
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ld in- drawn h gely l o n the _t tho_s expel ences, illustrate less likely that they wouM purchase a second hmne
water some of the possibilities: in the Nurthwuods (Marans et al., 2001).

_r and As these examples shew, the transference of knowl-

:xtend o Many people in the Chicago area have been oh- edge and experience across the landscape cain have

ndiug served trying to grow non-native trees such as white positive and negative conseqnences. In the context of

_l de- birch (Betula papyrifn MarshL mountain ash (Sor- policy to protect nntural resources, it is critical that de-
, and bus americana), and spruce (Picea spp.) in their cision makers consider the direct and indirect effects

,us of yards, in part because they war, t to re-create the look of different options at the regional hmdscape level.
)f the of the "North Woods" (i.e. forested areas of nerth-

anay ern WI, MI, and MN) where they have wacationed
_es in or lived. Bnt with different clilnate, soih and dis-

_rated ease conditions, these ellk)rts often meet with mixed 4. Emphasis areas Ibr the future

estern success•

water * In a reversal of the previous example, some sen- Changes in the distribution of population over the

sonal homes in the "Northwoods" are owned by landscape arc likely to increase the importance of sev-

ch as urban residents who hmdscape their vacation prop- eral areas of resource inamtgentent. These are grouped

is la- erty ranch like their yard back home. This rnay into the lMlowing categories: management situations,

ld the include a manicured lawn mown right to the prop- management processes, and questions fur progranls

nway erty line or hake edge and horticultural varieties of and policy development and for research.
shrnbs and flowers planted around the fuundatima

of the home. To some long-term residents of north- 4. I. Management situations
;)end- eru Wisconsin this is sarcastically referred to as

' alter an "Illinois lot," given that many of the homeown- 4. I. 1. Mar ag t g t terrace attd interntix environments'
_oints ers with these landscapes are seasonal residents The movement of people across the landscape and

gen- who have permanent homes in Illinois (personal the creation of homes, associated developments, and
ficant communication with Susan L Stewart, USDA infrastructure, as well as the restoration of natural

imity Forest Service North Central Research Station, resources on former commercial and industrial ar-
liner, Evanston, IL). eas, increases the interfnces and intermixes between

• In equating the starkness of a forest management people, development, and natnral resources. Inter-
activity to a more familiar urban setting, a perscm faces between developments and natural resonrces are

e be- from the Chicago area who participated in research found at scales that range from a single home and an

se of that evaluated people's responses to photographs uf adjacent urban park, to a community or subdivision

f dif- various tree-cutting methods likened a clearcut area and an adjacent National Forest. An intermix environ-
I and to a but'ned out urban neighborhood (personal corn- ment is created where homes and other developments

_rage umnication with Joanne Vining at the University of are interspersed among natural enviromnents, hater-

ag in Illinois, Urbana-Champaign, IL). face environments differ from intermix environments
t the * When responding to questions about forest manage- in that homes attd other developments are immedi-

;e of ment options in the Upper Peninsula of Michigan, ately adjacent to natural resources, and there tends to
towl- another person from the Chicago area participating be a higher density of residential development than

: and in a research project recalled the controversy that with an intermi×. In both cases, however, people tend
imes had ensued over ecological restoration of forest to congregate at these interfaces and intermixes as

vhile preserves in the Chicago area (personal communi- residents and visitors. High levels of nse, plus in-
:. El- cation with Deborah Cart, University of Michigan, volvement of a wide range of managers, users, and

at on Ann Arbor, MI). uses, generates a need for special management strate-

tten- * In a study of the owners of homes in open space gies for interface and intermix areas which tend to be
rtant subdivisions in Michigan, some respondents indi- expanding in many areas.

attd cated that the ample nearby natural environment While Creating preferred environments for home

pies, and opportunities for outdoor recreation made it sites, some types of outdoor recreation, and some
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species of wildlife, interface and intermix areas often Rehabilitation of industrial sites, while often as- over 1

restrict other forest uses that require an uninterrupted sociated with central city areas, can and does occur virom
forest environment. This in turn may place stress across the landscape. Important examples in the Chanl
on forest health due to high levels of use, soil corn- Chicago inetropolitan area include the conversion tire la
paction, introduction of exotic mvasive plants and ani- of the 15,000 acre (6000 ha) Joliet Arsenal into the range
mals, and other activities. Indirect impacts brought by Midewin National Tallgrass Prairie (USDA Forest the ql
development may take the form of changes in air and Service, 2002; see also Stewart et al., 2004), and mnnit
water quality, as well as in the surrounding landscape the ongoing work to restore the ecology and econ- stratel
and its flora and fauna. Fire can be a particularly trou- tony of the Calumet Region (a total of 100,000 acres are se
blesome issue in some interface and intermix areas, or 40,500ha) (City of Chicago, 2002). Both the tants'

Forest health can be a significant challenge amid Midewin and Calumet efforts are being replicated comp
stresses brought on by disruption from developments around the country as former military and industrial certai
and high levels of use, as well as associated problems areas are being converted to natural areas, and their and tr
with insects, diseases, fire suppression, and invasive ecological processes are at least partly restored. Other see if
plants and animals in interface and intermix environ- re-developments of commercial and industrial areas mana1
ments. Close scrutiny by nearby residents concerning are occurring across the landscape on a smaller scale, intern
these problems and their solutions complicates mail- and c

agement. The difficulty of trying to address such 4.1.3. Addressing complex ecosystem problems guide
problems, particularly when a significant residential The movement of people across the landscape and agem_
population is present, makes it especially desirable the creatimr of new residential development often given
to avoid the creation of these problems in the first triggers complex issues related to the management of carry
place. This can be accmnplished by emphasizing el- ecosystems. Residential development is often under- (Stanl
forts to enhance forest health and thereby reduce the taken in areas with significant natural resources such adaptJ
prospects of damage by pests and associated problems as forests, water, and wetlands. In these instances, and r,
(Dwyer et al., 2001, 2002). development can have far-reaching implications for incre_

the natural environment. Implications for water (Wear
4.i.2, Restoring human-impacted natural areas et al., 1998), air, wildlife (Theobold et al., 1997), land sourc,lack c

Restorationofnaturalareas, processes, and health is cover (Turner et al., 1996; Johnson, 2001; Radeloff other
a critical challenge that is often associated with change et al., 2000), wood supply (Wear et al., 1999), and additi
across the landscape, from abandoned inner city res- scenery (Sullivan, 1994; Ryan, 2002) may extend Hollil
idential and industrial areas, to marginal rural agri- across the landscape and are o/ten poorly under-

cultural and rangelands, to mismanaged and overused stood. The social component of the ecosystem is also 4.2.2.
forests in remote wildland areas. The goal of restora- changed by development as well (Egan and Luloff, lando
tion (e.g. ecological restoration) efforts is generally to 2000; Smith and Krannich, 2000), and this affects both Nal
restore the uatural functions, processes, and health of the characteristics of management problems and the eas ot

these areas. Invasive plants and animals that may ac- possible solutions. Resolving important issues calls they
company past land use practices often add to the issues for a wide range of expertise, and often the coordinated the p_
associated with restoration. When residential or recre- involvement of a number of public and private agen- that
ational populations are nearby, management practices cies working together on collaborative approaches to ral re
are likely to receive close public scrutiny, particularly resource management problems across the landscape. group
those that involve removal of vegetation and use of fire In many cases, these efforts tax the resources of local tion p
or herbicides (Gobster, 1997). hnportant management governments and public and private agencies. Many
questions include the effectiveness of various manage- or im
ment practices, the costs involved over time, what and 4.2. Management processes natur_
how to restore particular areas (including priorities for situatJ
restoration efforts), and how to maintain/sustain the 4.2.1. Practicing adaptive forest management where

restored areas over time (Dwyer and Childs, 1998; Adaptive forest management will be critical in ing n
Gobster and Hull, 2000). dealing with complex issues and continuous changes comn
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over time in the physical, biological, and social eo- systems necessary to deal with growth, and may not
vironnleut of areas where popnlations are changing, be within states where hind use planning is a priority,

n the Change is the role with the shifting of people across well funded, or creatively handled._rsion
the landscape, and these changes can affect a wide Many state natural resource agencies and extensionlo the
ra,nge of attributes of the natural environnrent and organizations were designed to provide one-on-one7orest
the quality of life. This calls for rigorous effnrts to assistance. Since there were historically a few large

, and
nronitor change over time, and to a_.laptmanagement landowners ill l'ura[ areas, this method worked reht-
strategies when there are prospects for changes that tively well As hold is increasingly subdivided, with

acres are seen as undesirable by residents and other impor- more "novice" landowners holding smaller tracts
h the rant stakeholders. Furthermore, [ilnited knowledge of of [and, one-m_-oae assistance may aot be l)asible.
[cated complex interface situations and processes creates till- Furthermore, these new clients may expect different
lstrial certainty about inanagement practices and programs, types of information and methods of communication
their and makes it especially critical to nmnitor decisions to than what is ordinarily provided by those who areOther

see if they result ill the expected outcomes, Adaptive available to help them. Some clients may need help
areas management is often the watchword in interface and irl visualizing their hind as n resource to be managed.
scale, intermix areas, and it is critical that there are regular Colhlborath, e management approaches involving di-

and cmnprehensive resource inventory programs to verse individuals and groups are likely to he critical to

e and guide and support that management. Adaptive man- address significant issues conceraing the management
often agement is often a challenge to local govermnents, of natural resources across the changing landscape.
_nt of given a scarcity of funds and expertise necessaly to Snstaining forests and associated resonrces across the
rider- carry it out. An analysis of' the Northwest Forest Phm landscape is likely to require a combination of collab-
such (Stankey et al., 2003) identilied a nnmber of barriers to orafive and adaptive management (Aplet et al., 1993;

adaptive approaches to management: an iusfimtional Selio and Chavez, /995; Clark et ah, 1997; Dwyer
_nces, and regulatory environment that stymies immvation, et ah, 2003).ts for

increasing workloads coupled with decliuiug t'e-
Wear sources that constrain learning-based approaches, and 4,2.3. Interacting with the public on a reg I_r basis
, land lack of leadership. These barriers mny well extend to Public interaction is a key part of managing naturalleloff

, and other efforts to encourage adaptive management (for resources, but particuhlrly in interface and intermix
_tend additiona/discussion of adaptivemanagementsee, e.g. situations, given changes in the environment over
nder- Holling, 1978; Mcl,ain and Lee, 1996; Chavez, 2002). time and the increasing numbers of people who maylive, work. and play there, or otherwise know aml

; also 4.2.2. Working collaborntively with diverse care about the area and its development. There are
aloft, landowners and otherpartners likely to be significant shifts in tile individuals in-
both Natural resom'ce specialists in urban and rural ar- volved in resource mmmgement over time, as well asd the eas often find that with new residential developments changes in values across the population (Bengston,

calls they are working with different landowners than in 1994; Bengston et al., 1999), Stone of these changes
rated the past, as well as with other agencies and groups are likely to be associated with demographic changes,
lgen- that are concerned with the development of oath- while others are likely to extend across most de-
es to ral resources and associated impacts. These "new" mographic groups (Dwyer, 1994; Chavez, 2000).

zape. groups include regional planning agencies, transporta- Economic changes also have a significant influence
local tion planners, and environmental protection agencies, on decisions to buy land and to develop residences

Many of the new landowners, concerned individuals, and other structures. A continuous dialogue with a
or involved groups may not be particularly easy for wkle range of changing partners is an integral part of
natural resource specialists to contact, alld with new collaborative and adaptive management of changing
situations and challenges many may be unaware of areas (Dwyer et ak, 2000). Maintaining a dialogue
where to go for information and assistance concern- with the public under these situations is likely to

'd in ing management of natural resources. Many small be a major challenge and require new methods and
nges communities lack the time, expertise, and information approaches. That dialogue is critical to mutmd trust
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in management. Natural resource organizations may managelnent amid the changing distribution of the ucati_
need additional staff to keep up with their increasing population across the landscape, sire
clientele and with their diverse and changing needs, the la

Shoul

Interacting with part-time or seasonal residents can 4.3. Some questions for policy and program • progr
be a huge challenge for local land managers, development

When working with public groups it is critical to restm
distm

recognize that individuals may influence and be in- What are the implications of the changing distribu- ®Shoul
flnenced by forest environments and associated issues tion of people across the urban to rural landscape for incluc
across the landscape, and that they are likely to have programs such as urban forestry, rural development, re-de,
information needs generated by a wide range of is- rural community assistance, environmental education, ® How
sues and environments beyond the oues that they are and public outreach? With residential developments ban n
currently involved with (for a discussion of commu- and associated infrastructure being created or changed • Shoal
nication with urban groups, see Chavez, 2001). in a number of areas across the landscape, many forest

4.2.4. T_lking a landscape perspective on naIural of the concepts and techniques developed in urban ing b{
natural resource management programs could have that fi

resources and their management widespread application, although some adaptation and CA landscape perspective is ofteu critical for plan-
ners, managers, and researchers since residential would be required. At the same time, new residents

from urban areas and new residential developments, A nev
developments are linked across the hmdscape by ira- both seasonal and permanent, and associated infras- by the l_
portant physical, biological, and social ties. The man- tincture may become increasingly important com- and Pri',

agement of natural resources on one holding should ponents of rural community development. Given address
consider the possible interactions with the manage- the prospects for these interrelated changes, some providiv
meat and use of other holdings across the landscape, important questions concerning future policies and land ow
Key landscape level concerns range from mitigating
urban heat islands to blocking sun for gardens and programs are as follows: (0.4_.0owners J

solar collectors, to restricting access for hunting and • Shouldprograms thatpruvide resource management Dilley, (
maintaining trail linkages, as well as the availability assistance to landowners in rural areas expand to in- and Priv
of timber. Residential developments also can block dude helping open space and amenity subdivisions
access to public and private hinds. With the creation manage commonly held natural resources? 4.4. So:_
of snbdivisions, linkages across the landscape are par- • Should urban forestry programs extend their ef-

ticularly far reaching when it comes to quantity and forts to include open space subdivisions and recre- There

quality uf water, air quality, the amount and diversity ation/amenity subdivisions? emerge
of wildlife, and aesthetics. • With the fragmentation of forest ownership on the ural res(

The relevant scope for the aualysis of a natural urbau-wildland interface, should agencies that pro- across tl
resource issue in developing landscapes depends on vide assistance to rural landowners orient a por- nificant.

the resources and the landscape involved, as well as tion of their programs to these owners with smaller policy o
...... the issue being addressed. In the past, we have often acreages? Should there be a minimum acreage be-

tended to look at issues on a site-by-site basis and low which assistance is not given? • To wt
have overlooked the significant physical, biological, • Should urban forestry programs assist with efforts to lure c
managerial, and social linkages across the landscape, restore rural communities that are losing population vidua
Of particular importance are the human linkages be- and economic activity? basin*
tween different parts of the landscape, in that people * Should our natural resource programs, which are ® To wl
experience and are influenced by activities in various traditionally classified as urban or rural, work to- make
parts of the landscape. How the landscape is man- wards blnrring the urban/rural boundaries? small_
aged may affect where people choose to locate their • Given that urban residents increasingly interact with ronm_
home(s) and outdoor activities, and their involvement natural resources across the landscape and are aware * What
in landscape stewardship. Such a landscape perspec- of resource management issues across those set- gies f,
live is critical to effective natural resource policy and tings, should public outreach and environmental ed- nent
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he ucation programs in urban areas take a compreheu- • How do private landowners in wildland-urban in-
sive view of natural resource management across tefface and intermix areas make decisions concern-

the landscape? ing the management and use of their holdings? How
• Should public and private resource management likely are they to respond to suggestions concem-

progranrs give increasing attention to ecological ing resource management that would contribute to

restoration activities as strategies for managing achieving objectives at the landscape scale?
disturbed lands across the urban to rural landscape? • What strategies show the most promise for eft_c-

,u- • Should programs to reduce sprawl and its effects tively managing small forest holdings in wildland-
:or include efforts to encourage and enhance urban urban interface and intermix areas?

at, re-development, rebuilding, and infilling? * What are the promising approaches for building
_n, ® How can urban re-developments make existing ur- coalitions of landowners, managers, andother inter-
_ts ban neighborhoods more livable? ested groups in managing urban-wildland interface
ed * Should urban greening programs such as urban and intermix areas across the landscape?
uy forestry, ecological restoration, and urban garden- ,, What are the prospects for effective education and
an ing be grouped together into comprehensive efforts outreach programs for urban residents that focus
ve that focus on greening the urban hmdscape (Dwyer on resource management issues across the urban to
on and Childs, 1998)? rural landscape?
Its

ts, A new "Backyard Woods" program being developed This brief sample of program, policy, and research
is- by the USDA Forest Service Northeastern Area, State questions underscores the importance of social sci-
rt- and Private Forestry in St. Paul, MN is beginning to ence approaches in understanding how we can protect,
en address some of the challenges of fragmentation by enhance, or minimize negative impacts to natural re-
ne providing technical assistance to the 6 million forest sources in situations dealing with people's movement
nd land owners in its jurisdiction who have 1-10 acres across the landscape. To the extent that we can in-

(0.4-4.0 ha). This group comprises 60% of all forest tegrate these "human dimensions" along with efforts
owners in the US (personal communication with Tom aimed at understanding the physical and biological

.'at Dilley, USDA Forest Service, Northeastern Area State dimensions of landscape change, we will be more
Ln- and Private Forestry, Evanston, IL). successful at meeting our natural resource planning,
,ns design, and management goats.

4.4. Some questions for research
_f-

:e- There are a number of questions for research that 5. Summary and conclusions
emerge fi'om a discussion of the management of nat-

he ural resources in response to the movement of people The changing distribution of people across the inner
:o- city to rural landscape has important implications for

across the landscape. Some that are pm'ticularly sig- the management and use of forests and associated re-
_r- nificant deal with the implications of management and sources throughout that landscape. Hotspots of change
ler policy options across the landscape and include:
_e- are often found in central cities, suburban and urban

,, To what extent will improving the green infrastruc- fringe areas, and recreation/amenity areas. Changes
to ture of urban areas make it more likely that indi- across the landscape are often linked in that what hap-
on viduals will stay in or move their residences and pens in one area may influence and be influenced by

businesses to these areas? what takes place in other areas. Similar issues and con-
Ire * To what extent can trees and other vegetation help cerns often emerge in different areas across the land-
Lo- make more "compact" housing developments (i.e. scape.

smaller lot sizes) more attractive residential envi- A common component of landscape change is the
ith ronments? movement of urban people. They may have learned
Ire * What are the best planning and management strate- and come to care about an area as permanent or
et- ; gies for commonly held natural resources in perma- seasonal residents, tourists, or visitors. With these
_d- nent and seasonal subdivisions? movements of people across the landscape may come
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residential development and associated infrastruc- Among the emphasis areas for natural resource Austin, M.]
ture in a number of forms that range from urban management that emerge with the changing distri- conserva

Landscal

re-developtnent and suburban sprawl to seasonal buflon of people over the landscape are changes in Bengston, I
homes in high amenity rural areas. These changes raise management situations, management processes, and managen

many of the resource management issues associated questions for policy, program development, and re- Bengston,Y
with residential development that have traditionally search. The changing management situations include to moni:
been associated with the expansion of urban areas, At increased emphasis on interface and intermix areas, managen

and valu,

the same time, ecological restoration of natural areas the restoration of human-impacted natural areas, and Chavez, D._
in and near urban areas brings to urban environments addressing complex ecosystem problems. Chang- ethnicg_
many of the issues that have traditionally been most ing management processes include adaptive forest (Eds.),D
closely associated with resource management in ru- management, working collaboratively with diverse Perspecti

ral areas, including the use of fire, herbicides, and landowners and other partners, interacting with citi- Chavez, D.J
V_sitor 12

timber cutting. These and other changes have tended zens on a regular basis, and taking a landscape per- PSW_G_f
to blur traditional urban/rural differences in resource spective on natural resources and their management. PacificS

management, Questions for policy and program development and Chavez,D.J
The changing distribution of people across the land- for research focus on a better understanding of link- serving I

scape also brings more people into contact with forest ages among management activities across the urban 17(3), 1
resources and their management. Many of the asso- to rural landscape. City of Ci

Departm,
ciated people/forest interactions are in interface and The lines between what was traditionally consid- Clark, J.R.,
intermix areas where people live in conjunction with ered as urban and rural are tending to blur over time of urban
natural resources. These are often areas where the for- and space. This blurring is reflected in the landscape, Dwyer,J.F.,

est is under stress due to high levels of use and de- the interests around which stakeholders rally, and the Outdoor
velopment, invasive plants and animals, the influence resource management questions that are being ad- us DepaForest ar

of nearby developments, and outbreaks of insects and dressed. These changes have important implications Dwyer,J.E,
disease. Experiences in these areas, often through out- for natural resource management programs, many restoradc
door recreation, can acquaint individuals with many of which have traditionally been broken down into the Soci¢
aspects of resource management, urban and rnral efforts, such as urban forestry and Society c

While urban populations have been moving out rural community development. It will be increasingly Dwyer,J.E,
sprawl, h

into rural areas and influencing the management of critical to look across the urban to rural landscape in ol"Ameri
nearby public and private lands, many management evaluating policies and programs for natural resource Dwyer, J.E
efforts have been "moving in" to urban areas to re- management. Connecti
store ecosystems. Movement along this "two way Assessm_
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street" is bringing increased involvement by residents Service,
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Arboricultu_£ Increases in the parcelization and development of private forestlands in the US and other countries have become a major

concern of natural resource agencies and groups. This concern is particularly heightened in heavily forested areas such as

Wisconsin's "Northwoods," where priw_te lands make tip a majority of the lorest area and play a critical role in supplying

mnagement econoinic, ecological, and quality of life vahLes. As a part of the Forest Fragmentation Education Initiative, we assisted the

nnesota. G[n_ non-governmental group 1000 Friends of Wisconsin in identifying the range of perceptions and concerns about parceliza-

md forestry !_ tion and development hell by public land managers, conservation and environmental organizations, forest indusn'y groups,

:d the Mid_¢_!_ non-industrial woodland owners, and other resource-oriented stakeholders (N = 182): Employing a qualitative methodol-
3is, artd lent_ ogy involving facilitated workshop discussion and thematic amdysis, we identilled critical themes in four main areas: (1)

y initiatives iz* Patterns--parcelizatiou and development are exhibiting a range of patterns on the forest landscape ill terms of nloven/eut,

reforestaticm d dlstnbunon, stze, and rate ol change. (2) Drtvers--the attracttveness of the Northwoods and people s concept of the good hfe,

_as a bachelor'! combined with changes in the economic, demograplfic, and teclmological aspects of society, are seeu as causal agents behind

n Stevens Pdi_l increased parcelization and development. (3) EfJ_cts---while some aspects of parcelization and development might benelit

Univers_y_ S,le residents and nature in the Northwoods, most effects are seen as negatively impacting recreation opportunities, forest bealtb,
Committee

; local communities, the timber-based economies. (4) Solutions--an integrated strategy is needed to guide future growth and

ameliorate the negative itnpacts of parcelization and development, including planning and regulation, taxes and incentives,acquisition and funding, and education and ethics. Implications for planning, research, and program development are noted.

© 2003 Elsevier B.V. All rights reserved.
!

Keyword_: Parcelization; Development; Private forest landowners; Land protection

1. Introduction supplying wood fiber and products, providing recre-
ation opportunities, and maintaining ecosystem values

There is a tension in the air across the fbrestlands such as biodiversity. Parcelization, the subdivision of

of the US and many other Countries. an uncertainty larger landholdings into smaller ones re.g,, Fig. 1), is a

among resource-oriented individuals and organiza- major factor t_eedingthis tensiou. Although the process
tions about the future role private lands will play in of parcelization has occurred on private forestlauds in

' the US since at least the 1900s, its rate and extent have

* Corresponding author.Tel.:+1-847-866_9311x16; increased in recent decades (Sampson and DeCoster,
fax:+1-847-866-9506; 2000). National woodland owner surveys conducted

E-mailaddress:pgobster@fs.ted.us(EH. Gobster). by the USDA Forest Service in 1978 and 1994 show

0169-2046/$20.00 O 2003 Elsevier B.V. Atl rights reserved.

dot: 10.1016/j.landurbplan.2003.09.005
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Wisconsin Vacant Land
Non-Waterfront Listings ......

Price: $58,500.00 OMinn¢
Size: 38.37 +/- Acres

MINNESG

Location: Off Brule Landing Rd.
Florence, WI
County: Florence

[

Very private parcel located just north of
Florence, WI. Close to the Brule and Fi_.2.
Menominee River, access to snowmobile _, _m_
and A TV trails and utilities are available. _how,

Ioeatioz

This is a perfect place to build your new in_hel
recreational cabin in the Northwoods. Buy
now and start enjoying excellent hunting lbrest]

opportunities today, reverti
the U
conce

Fig. 1. Parcelization and development of private forestlands in northern Wisconsin is exemplified by this description and illustration seen vation
in a recent advertisement t¥om Wild Rivers Realty in Florence, WI (http://www.wildriversrealty.com). Ont

velopt
Wisce
two-tt

that between these years the number of privateowners open land to built-up uses. While this successional re- land
of small parcels 10-49 acres (4-20 ha) in size hasmore lationship is not a foregone conclusion, development touris_
than doubled, from 1.2 to 2.8 million owners (Birch, raises an even broader range of concerns about ira- rate I
1996). The bulk of this change was among individ- pacts on forest values (Wear et al., 1998; Odell et al., public
ual (non-industrial) private owners, whose average 2003). Here, US National Resources Inventory data (NlPl_
parcel size from 1978 to 1994 shrunk from 27 acres mirror pareelization trends,showingthat more than 10 pfivat,
(10.9ha) to25 acres (10.1ha). If these trends continue, million acres (4 million ha) of non-federal forestlaud (Schrr
Sampson and DeCoster (1997) estimate that by 2010 was converted to developed uses between 1982 and ods pt
average parcel sizes will be reduced to 17acres (7 ha). 1997. These data also indicate that the average yearly able

While a key aspect of people's concern about conversion for 1992-1997 of nearly I million acres recent
parcelization is that Smaller parcels may no longer per year (0.4 millionha/yr.) was more than 1.5 times 1984
be economically viable for timber production (Luloff that of the previous 5-year period (USDA Natural inCrea
et aL, 2000; Mehmood and Zhang; 2001), perhaps Resources Conservation Service, 2000; see also Alig the m
an overriding concern is that parcelization will lead et al., 2004). Development trends at the national 44 to
to development, the conversion of forested and other level are being offset somewhat by the increases in Leath_il

{
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UPPERPENINSULA studies show sharp iucreases in forestland wdues in
ov M_eHtGAN popular Wisconsin Northwouds counties (Klase and

Guries. 1999), a Nortltwoods population growth sig-
nificantly larger than the state average (US Census

.....,._.... Bureau. 2(102), and major increases in tmnsing den-

sity in recent decades (Radelotf et al,, 2000, 2001:
see also Hmnmer eta[., this issue), especially aromtd
resource amenities such as lakes (Laas, 1996).

These data raise important questions about how

9 parcelization and developnaent are perceived by tile
public and key stakehokler groups. A survey of state
residents conducted by the Wisconsin Department of
Natural Resources (DNR) (2001a) pursuant to their

N statewide Forestry Assessment (Finan, 2000) showed
that three of the top 10 concerns about the tkn'ests
in the state fucused directly on parcelization and

development issues: that the forest was becoming
ILLINOIS O Chicago tnore fragnlented by temporary and permanent land

cover and land use changes, that developnaent was
Fig. 2. The Wisconsin "Nonbwoods" study area lies north or'

an ambiguously delined biophysicaL-psycb.otogical tension zmle encroachillg on rnrai tbrestlands, and that tile number

shown as tile dark band in the ligure. S,tars denote workshop Of non-industrial private owners uf lorested land hats

locations and circles denote major metropolitan areas mentioned increased due to the division uf forested lands into
in the paper, smaller parcels. While the DNR study provides aa

good indication of the perceived importance of these

forestlnnd due to abandoned pasture attd crophmd issues relative to other torestry concerns in the state,
reverting to forest. Nevertheless, for stone parts of fnrther information is needed about how parcelization
the US these changes have been dramatic and the and development is perceived, especially for critical
concerns of local citizens, forest imlustry and preset- thrust areas.

alton seen vation groups, and other stakeholders are warranted. In this paper, we attempt to provide this detail for
One snch place where both parcelization and de- the Wisconsin Northwoods. We sought information

velopment are a concern is in the "Northwoods" of oil a broad spectrum of parcelization and development
Wisconsin (Fig. 2), where forests cover more than issues ranging from where such changes are happen-
two-thirds of the 14 million acre (5.7 million ha) ing and why to what their impacts might be and huw

ional re- Land area and are a critical timber, ecological, aud they might be ameliorated or prevented. As an ini-
lopment tourism resource (Marcouiller and Mace, 1999). Pri- tial foray into this area, our aim was to uncover and

_out ira- vate timberland ownership (60%) dominates over describe the perceptions that exist among a critical
_ll et al., public (40%), with non-industrial private forestland group of well-informed stakeholders in Wisconsin.
wy data (NIPF) owners making up more than 90% of all As a first step our main goal was to understand the

than 10 private owners and holding 44% of all timberlands phenomenology of parcelization and development in
,restland (Schmidt, 1998). While different measurement meth- order to identify questions and hypotheses for future
982 and ods prevent an accurate assessment of changes, avail- research, locations for the implementatiou of planning
e yearly able statistics point to increases in parcelization in and extension efforts, and priorities fur education and
u_ acres recent years. Woodland owner surveys conducted in policy development.
.5 times 1984 and 1997 estimated that the number of owners In contrast to the DNR study, our research ex-
Natural increased from 95,600 to more than 102,000, while amines how parcelization and development issues

Iso Alig the average size of parcels owned decreased from in Wisconsin's Northwoods are perceived by forest
national 44 to 4l acres (17.8-16.6ha) (Roberts et al., 1986; resonrce-oriented stakeholders--those who play an

eases in Leatherberry, 2001). Supporting these trends, other active role in managing or protecting forestlands for
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utilitarian and non-utilitarian resource values. As a composed of diverse members from resource-oriented

composite group, these individuals and the organiza- organizations with the charge of implementing three
lions they represent hold diverse and often conflicting objectives of the initiative: (1) develop awareness of
views on forest resource issues. Their expertise and the impacts of parcelization and unplanned growth on
shared concern about parcelization and development local forests, (2) provide data on the location and ex-
issues, however, provided a good reason to bring these tent of parcelization and forecast growth trends by
key informauts together to discuss their collective county and sub-regkm, and (3) provide a forum for _Re_
knowledge and experience (Elmendorf, 2000). discussion of concerns and recommendations, k,, s_r

Working as a part of a consultant team, we assisted
the Friends in carrying out this initiative by provid-

2. Background and methods ing data for objective two and helping design and
fncilitate stakeholder discussion forums under objec-

The Northwoods generally refers to a region of tive three, During the spring and summer of 2001,
northern Minnesota, Wisconsin, and Michigan that is the Friends convened a series of four regional work- Fig.3,A
predominantly forested as opposed to the southern shops in Spooner, Ashland, Eagle River, nnd Wiscon- et a].,20
portions of these states that are of mixed wuodlots sin Rapids followed by a statewide summit meeting
and agricuhure or more urban in nntnre, ht Wiscon- in Wausau (see Fig. 2) to bring stakeholders together
sin, forest statistics used to describe the Northwoods for presentations and discussion. While participation h'agtne_

usually include the northerntnust 22 counties, but for in these forums was open to the public and widely ad- terchan
other purposes the region is more ambiguously defined vertised, tnost attendees came as a result of invitations per, we
(Fig. 2). The fi)rests of the Northwoods generally fall sent out to groups and individuals suggested by the ambigu
above a vegetative and climatic tension zone that sep- project's advisory council. Participants (N = 182) in- With
arates nnrthern forest stands of inaple-beech-birch, cluded resonrce managers from public agencies at the cussion

aspen-birch, white-red-jack pine, and spruce-fir from county, state, and federal levels; legislators and pol- of parc
central hardwood stands of oak-hickory (Curtis, 1959; icy makers; representatives from forest industry and derstan_
Powell et al., 1994). This tension zone also tends to be non-industrial private forest owner associations; staff This tn_

a psychological one, and many residents of the state fl'om non-profit resource use, conservation, and pro- as apr
look to the Northwonds for high quality ontdoor recre- tection groups; and sonle individual woodland owners one or

atinn experiences in the tmmerous public and private aud other non-professionals who had an interest in the technol,
forests and lakes.I topic. While the sample thus encompasses a diversity on peolbut the

Concerns about parcelization and development is- of resource-oriented individuals, it should be recog-
sues amon_zNurthwoods' stakeholders compelled the nized that it does not include stakeholders such as real stakehoAs dep
non-profit group 1000 Friends of Wisconsin (Friends) estate agents, developers, or second-home owners who taken t,
to establish a Forest Fragmentation Education Initia- may have different views on parcelization and devel-
tire in late 2000. While the group has taken an ad- opment issues, back inl
vocacy position to miuilnize forest parcelization and In keeping with the title of the Friends' initiative, the tmfi
development, the Friends and its resem'ch and educa- the focus of the workshop discussions was to center Applresnlted
tion arm, the Laud Use Institute, were also interested on "forest fragmentation." During early planning ses-

in obtaining a Comprehensive nnderstanding of the is- sions for the workshops, however, advisory council • Parle
sues. To this end, they formed an advisory council menlbers qnickly recognized this term was problem- (ffag_

atic. Some individuals, pm'ticularly those representing cttrri=

i The geographyof the Nonhwoods,or simply"tip North," timber interests, did not want the workshops to deal fragn
is a frequent topic of discussionand humor among Wiscon- with forest fragmentation resulting from harvesting * Driv_
sinites,For a sanlple of this discussion,see the WisconsinPub- methods such as clearcutting, which is a major is- (fragl
licTelevision"Weekend"Websitearchivesat: hnp:llwww.wpt.orgl sue of concern anlong some environmental groups • Eff_:c
npdtranscriptslweekend1062201tran.cfin,which includesa tran-
scriptof a specialoh tileNonhwoodsthat in part describesthe (e.g., DeGraaf and Healy, 1990). To divorce that is- parce
ForestFragmentationEducationInitiativefrom Whichthispaper sue from the initiative's main concern on the division pacts
is an outgrowth, of forestland ownership, the council defined forest perso
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_ted Table t

NewIJatterns Parcelization and developmentcutegories and themes derived from
S of fl)ltti_ disctlssion_

P_i_t_rl_s Movclllet_I_ C_i_tributi_t_ _iz_ r_Lt_ of c_l_eP_tterns
ex_ t)l-ivcr_ S_ci_c_n_nli_ d_ll_gI_ll_llic_v_d_l__n_

by l_I c_p_ policies
_o_ _po_ [n_p_lc_ _on_ _lt_beile_ _ec_e_lliO_aI__l_st _l_llth

ste_l p_c_ivi_y

_isRi_ _ f_ndi_ _ti_ and ethnics
a_d Effects

)jec_
00H • Response S,'rategies: What do yon see as the most
ork- Fig,3, ixprocess modelof tandscapechange(adapted fron_(lobster efl)ctive solutions to parcelization (fragnlentation)

et al.. 2000). issnes? What more can or slmutd be clone'? By

_ting whom?

_ther In each of tile workshops, participants broke out
_tion fragmentation as parcelization and used the terms in-

¢ ad- terchangeably in the workshop discussions. In this pa- into a number of subgroups for these discussions,
lions per', we favor the term parcelization becanse of its less which lasted approximately I h. Using the notes and

the ambigoous meaning (Mehmood and Zhang, 2001). tape transcripts from these sessions, we identified the

:) in- With this nnderstanding, we identified a set of dis- prominent themes relating to each of the tour elements
t the cussion questions i+_rtapping stakeholder perceptions of the hu|dscape change model. For presentation pur-

pot- of parcelization based on a process model lbr tin- poses, these themes were grouped into a smaller num-
and derstanding landscape change (Gobster et aL, 20()0). bet of more general categories listed in Table 1. In
staff This model (Fig. 3) conceptualizes hmdscape change the following sections, we highlight the m_jor themes

as a process where patterns of change result from we uncovered, and include representative quotes from
pro- workshop participants tO illnstrate how participants

one or more driving forces of social, ecouomic, or

technological origin. These changes may have effects viewed partictdar issues, 2

on people and ecosystems, sometimes for the better, Although the primary focus of the Friends' initiative
bnt the changes that concern most resotn'ce-oriented was on parcelization issues, in planning and carrying

stakehoklers are often expressed as negative impacts, out the workshops development issues became an in-

As depicted by the looped model, strategies under- tegral and in many cases domimmt part of the discus-

taken to address the consequences of change feed siuns. Thns, while parcelization does not necessarily

back into model, resulting in new patterns and altering lead to development, because of the importance and
the trajectory of the landscape change process, close association between the two in the eyes of our

Applying the model to the issues of parcelization participants, we discuss the two together in the results
below. However, as parcelization is an important issue

resulted in the _bllowing set of questions: in its own right and a topic of growing interest among

• Patterns: What patterns and sizes of parcelization resource professionals (DeCoster, 2000), we also at-

(fragmentation) have you seen'? Where are they oc+ tempt to deal solely with it as a topic in a companion

curring? To what extent is parcelization resulting in paper (Rickenbach and Gobster, 2003).
fragmentation or land development?

• Drivers: How or in relation to what is parcetization

(fragmentation) occurring? What are the causes'? -+In a tewcases, thequotes Irompartlc£pantswere shghtly edaed

• Effects: Do you see any problems resulting from to improve readability. Ellipses were used to shouen a comment,
and unless halites of a participant are given, tile quote shown is a

parcelization (fragmentation)? Any benefits'? Im- single statement given by a single person. If multiple names are
pacts on communities? Ecosystems? Impacts to you given, Ihe participants are each responding to the same question

_est personally? or adding to the original response.
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3. Patterns noticed a lot inom people moving in and things are pcoph
breaking up." In the solidly J:bt_sted northernmost it's jt

In asking participants abont recent patterns of parts of the state, these locations tend be to around comin
parcelization anti develnpment they had wimessed rivers and smaller, more marginally recreational lakes it unti
by living and working in various places through- that have not yet been developed. This contrasts with are as

out northern Wisconsin, we received a vivid picture the more mixed landscape of north central Wisconsin, tially;
uot only of the extent and rate of change across the where pamelization and development tended to be out in(
landscape, but a/so a feeling of where some of the happening within and adjacent to forested tracts, center
"hotspots" of change were occurring and why. While While these two patterns of movement are well doc- to whz
the focus of the toreros was on northern Wisconsin, umented (e.g., Heimlich and Anderson, 200I), a third,
this part of the discussion often ranged outside this less often noted pattern of movement observed by par+ 3.3. S
region in comparing patterns with other parts of the ticipants was permanent home development in attrac-
state and the US. This iulormatinn provides a basis for tive rural enclaves once thought to be far removed AIo
determining wlfich locations in the state cnuld be the from urban centers: "We're 75 miles (120kin) from obser_
focm: of outreach eftorts. Our analysis yielded four Madison and 75 miles from LaCrosse, but in the last size ol
major themes and a number ol sub-thentes relating to few years there have been many new homes going in ern an,
patterns of spatial and temporal change, within a few miles where I live. All of a sudden they of 40

just blossomed, santo on wooded, some on open land. ac_vs
3. I Mol,ement The prices they charge, they boggle your mind ... the no

They're not building houses as big as they're build- are in

Participants described three different patterns of ing around Madison, but they're building very nice may h;
how parcelization and development move across the houses. Where they come from, where they go, I have ceptah
landscape. The most common pattern, often called no idea." Participants tended to mention enclaves be- that m

urban sprawl, ts the development of permanent res- yond the traditional commuting radius of large urban point t
idential and cmnntercial properties in forested and centers such as Milwaukee, Madison, Chicago, Min- and th
other ()pelt areas a[ the fringe of urban centers: " .. neapolis, and some felt these once isolated areas were it's te++
[t's really sad wben [ go home now because some of now being used as people's principal homes because [0.8 ha

those beautifnl places like Holy Hill mid some of these improvements in technology or roadways rome such cominl
places that were very scemc kettles and moraines, living arrangements feasible. The re
now. thel_ seems to be one large home on top of how m
each hill." Several participants pointed to the northern 3.2. Distribution In s
Wisconsin population centers of Wausuu and Green in the

Bay as well as Milwaukee and Madison to the south One pattern that became very apparent from the dis- initiall2
as major places experiencing urban sprawl. They also cussions was the perception of a distinct north-south more s
emphasized that similar patterns were occurring in gradient in the intensity of parcelization and devel- parceli
many smaller northern centers with populations well opment. Most felt that while a significant amount of one pa
under 10.000. private forest acreage in northern Wisconsin has been parcels

A sectmd panern ot movement p,'nticipants dis- parcelized and in some cases developed in recent suspect
cussed was parcelization and second-home develop- years, the extent of activity was nothing like what was will th(
nxent in rural areas. Snch patterns have been occurring happening in the southern half of the state. This gradi- housin_
for many decades around the lake areas of northern ent also extended beyond the state, with some looking solklati
Wisconsin. but what concerned some participants south to northern Illinois as a worst case scenario ing pat

was (hal new development and parcelization were and north to the Upper Peninsula (UP) of Michigan had be,
tmw occurrmg in places far away ti'om these obvious as a place that has not yet been significantly affected some n
tourist attractions: "I'm from Bayfield County, and by such changes: "I'm from the Upper Peninsula of referrec
... of course we're getting a lot more growth around Michigan, and Wisconsin to me is already highly at "kin
Baylield and Washburn and Ashland. But I live in a fragmented and I'm horrified of that trend moving far- these
very rural township, and in the last five years we've ther north to the UP ... And the northern Wisconsin tbrest I:

!
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s are people are scared of"what's coming toward them. So 3.4. Rate of change
most it's just interesting from that aspect to see what's

ound coming and, you know, have thne to be scared about A final theme under patterns concerns the rate

hikes it until it _,ets the e. In some ways these differences of change in forest pm'celization and development.
with are as nruch temporally distributed as they are spa- As mentioned at the start of this paper, these are

rosin, tially; with parcelization and development spreading longstanding processes across most of the US. What
o be out incrementally over time fi'om southerly population concerned many participants in our lornms, however,

• centers, participants often compared the Northwoods was the rapid increase of such changes in the {brests
i doc- to what southern Wisconsin was like 20-30 years ago. of northern Wisconsin: "1 think we need to realize

third, that we are in exponential change in many ways. And
/ par- 3.3. Size just as exponential curves st_u'tout at a very prolonged
ttrac- and slow rate at first, then suddenly accelerate, we
roved Along with distributional patterns, participants also need to be cognizant of the fact that we are in an

from obsm'ved a north south gradient with respect to the upward spiral or just about there. Change is about
e last size of forest parcels. In many counties in the south- to happen, and our landscape is in jeopardy of being
ng in ern and central part of the state today a wooded parcel changed by our lifestyle." With the current economic
i they of 40 acres (16ha) is considered large, while 40-80 uncertainty some may question whether the concerns
land. acres (16-32ha) parcels m'e still rather common in expressed by participants in these pre-September

d ... the north half of the state. These standards, however, 11, 2001 forums are still warranted. Here, however,

build- are in flux in the north as new owners move in who participants with a mmnory of historical patterns of
nice may have different ideas about what parcel size is ac- developnrent and parcelization may provide a clue. A

[ have ceptable for their intended uses of the land: "It seems few participants mentioned that similar patterns and
es be- that nmst people were, are, and will be happy at the concerns surfaced during the 1970s when rural areas
urban point they move into... Whether that's 30 years ago in Wisconsin experienced a population increase for
Min- and they bought 100 acres (40ha) with a house, or the first time in decades, due mainly to in-migration.

; were it's ten years from now and they're buying two acres During that brief period, second-home development
'.cause [0.8 ha] with their house, they're going to be happy surged in many lakeshore areas, only to be squelched

such coming to northern Wisconsin at that point in time. by a major economic recession in the early 1980s.
The real dilmnma to those of us that ,are here now is, These observations agree with cyclical fluctuations in
how much change do we want to accept?" forestland values in two northern Wisconsin counties

In some cases, participants observed parcel sizes documented by Klase and Guries (1999). Thus, while

ir_ the north increasing rather than decreasing. These growth patterns may not be exponential over the long
he dis- initially surprising observations, however, often make term, there may be a cyclic pattern from which we
-south more sense when looked at over time as part of the can learn (see also Hammer et ah, this issue).

parcelization and development process. For example,devel-
,unt of ; one participant noted several large adjacent forested
s been parcels had been purchased by a single person, and 4. Drivers
recent suspected this was a real estate developer who likely
at was will then subdivide the holdings into small parcels for Why is parcelization and development occurring
gradi- housing development• Another person observed con- to such an extent now? For Wisconsin!s Northwoods,

)okir_g solidation by owners of small lots who were purchas- participants cited a number of forces they felt were
:enario ing pm'cels adjacent to theirs on tracts of lands that driving change, many that are common to those be-
chigan had been previously subdivided, a phenomenon that ing experienced elsewhere in the US and beyond
_'fected some might view in a positive light while others have (see, for example, Alig et ah, 2004), and some that
mla of ' referred to in a derogatory sense as outsiders' attempts may be unique to the combination of social, political,
highly at "kingdom building" (Holyoke, 2003). Together, and resource conditions in the region. We grouped
ng far- these examples demonstrate that the processes Of these drivers of change into six broad thematic
consin forest parcelization and development can be complex, categories:

i
i
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4.l. Economic is likely dae to in-migration (Johnson and Beale, hnmong
2001). This may especially be the case with popular, of a pinq

The two economic forces driving parcelization and vacation-oriented counties such as Vilas and Bur-

development most often cited by forum participants nett, both of which grew by nearly 20% in the last 4.4. Gl_
were the booming economy and rising property val- decade. Of the various demographic factors, however,

• o GIoN:ues. The newly created wealth pred_ t u_, 2002 s stock participants most often cited the aging population as
market slide gave many people the disposable income driving forestland parcelization and development in were ac:

to purchase forestland for vacation or investment put- the north. A multiplicity of age-related patterns were parcefiz;
poses• This demand for property has increased the identified: urbanites from the south moving up north in near/
value of forestland, creating an incentive for owners as a retirement destinatkm, native northerlmrs coming number
to sell--whether by choice or necessity--to realize back home to retire or buy vacation property, parents state in

profits not available in less prosperous times• While dividing property among their sons and daughters as 90% of
participants recognized the co-dependence of these inheritance, and farmers cashing out their holdings the last
drivers, many also tended to view those who lived as part of their retirement income. Participants saw statistic_
and worked outside northern Wisconsin as the main many of these as legitimate reasons for buying and fers hay

beneficiaries and longstanding residents as victims, selling forestlauds; it was the cumulative effect of the use, par
particularly with respect to increased property taxes: individual decisions that often ended up being unde- ership
"Our property tax system in the State of Wisconsin is sirable: "How do you recognize the property rights compan
made strictly on the basis of property value, and that's of individuals who really are not trying to make a national
it. Not on income level. And what's happening in the profit from it? It's jnst a retirement nest egg type of few qua

north, there are a lot of probably not quite as wealthy thing. And they certainly have the right to anticipate highest
older people . .. who can't afford the land because doing that well into the future. They would have to be and we
they don't have the income, but they have the value." reimbursed sourehow if the opportunity were denied differen

Not everyone was quick to lay blame on rich them." Menom
outsiders, however. In some areas, particularly near at dives
cities where parcefization and development of nearby 4.3. Vahtes and motivations pening
forested areas were evident, some participants said buyouts
it was local residents themselves who were most to A third set of driver-related themes dealt with val- don't ki

blame: "As a lifelong forester I'm tremendously con- ues and nmfivations, and here many participants cited us more
cerned about forest fragmentation. I live in Wausau an ingrained desire among Wisconsinites to own a land, w_

and :.. the urban sprawl/forest fragmentation I see second home on a lake or in the forest; it is seen as an the state
around here is mostly coming from people who live accepted part of "the good life" and a status symbol what in1
here. I have friends who get sick of living in the city of making it in society. The outdoor lifestyle was also way tha

_<.!i_<_, and they want this place out in the country and off cited as a strongly revered trait among many Wis- going t,

they go." consin residents--hunting, fishing, and camping are whateve

very popular ontdonr recreation pastimes in the state Glob_
4.2. Demographic (Wisconsin Department of Natural Resources, 2001b) recreati_

and the Northwonds is the premier playground for particip:

Participants cited a number of demographic-related such activities. Some noted a contradiction, almost to el'ship i
trends as partly responsible for parcelization and de- the point of resentmenh that while many people claim those in
velopment. One of these was the sheer growth in to be environmentalist in nature, their awareness does a 6 h m_
population; with the 2000 Census recording more not restrain their desire to buy and develop woodland road tra
than 5.63 million residents, the state grew by nearly property: "And a classic example is we've got--this destinat

10% in the last decade and gained almost 500,000 is a true-life example... They were collecting money regional
new residents in its biggest increase since 1960--1970 from these second graders to save the rain forests in improw
(Forstall, 1995). While some of this growth at the Brazil. And the teacher collects this money, gets in as resp,
state level was from natural increase in births over her big SUV [Sport Utility Vehicle] and drives 50 and dev

deaths, for northern Wisconsin much of the growth miles (80 kin) out in the country and lives in a big, Northw

i

;i
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'.ale, hamongous house with one other person in the middle has a/lowed many people who formerly would not
alar, of a pine plantation. You know?" have considered driving that far, to uow do so.
3ur- Lastly, one other significant change in technology
last: 4.4. Globalizution and technology has been the use of mound septic systems and hold-

over, ing tanks, innovations in private sewage treatment that
11a,'-; Globalization and improvements in technology allow people to build in areas of shallow soil charac-
Lt in were additional factors participants saw as driving teristic of many areas in northern Wisconsin. Two par-
vere parcelization and development. Forestry professionals ticiparlts ("Jim" and "Ralph") COlwersedon this point.
ortla in nearly every workshop mentioned the surprising Jim started: "there's been a change in sonle of the state
ring number of transfers of industrial forestlands in the building code reqtlirements for new septic systems...
eats state in recent years; by some participants' accounts, that allows you to build on previously unbuildable lots
"s as 90% of all corporate lands had changed hands in ... Andthatinitselfisgoingtohaveahugeincreasein
ings the last 5 years. These accounts agree with forestry parcelization, maybe not the forestry lands but maybe
saw- statistics (e.g., Dresang, 2002), but while these trans- those areas that are adjacent to wetlands. You know

and fers have not yet resulted in radical changes in land what I'm talking about? There's a change in ..."
f th_ use, participants were very concerned that land own- Ralph continued: "Yes, it's opened up about 40 per-
nde- ership was going from longstanding, locally owned cent more land in the State of Wisconsin as a result."
ghts companies with strong community ties to large, multi-
ke a national corporations with little local history and 4.5. Natural capital
,e of few qualms about selling off prime real estate to the

pate- highest bidder: "I' m with the electric and gas utility, A key set of drivers relate to the natural resource as-
o be and we are involved in fragmentation in a couple of sets of the Northwoods, particularly the high density
nied different ways. One, we have some land along the oflakes in areas such as those near the Eagle River and

Menominee and Peshtigo Rivers that we're looking Spooner workshops. But as lake property gets harder
at divesting ... because, if you look at what's hap- and harder to find, the region's other natural assets

peniug in different corporations now, the different are being looked upon with an eye toward pareeliza-
buyouts and consolidations and stuff like that, you tion and development: "And one of the trends I see

val- don't know what's going to happen. And this makes is limited water resources. You know, they can't all
eitect us more of a target, but being a good steward of the have lakeshore, so we're getting the second ring ef-
_vn a land, we still have an opportunity now to ... sell it to fect around lakes and then further from that, looking
_s ata the state or something, and that block will stay some- for wooded acreage in instances where the lakeshore
rnbol what intact, ff somebody else buys us out, there's no is either priced too high or not available."
also) way that we can--you know, we don't know what's With respect to wooded acreage, some participants

Wis- going to happen with it. It may be developed or were particularly concerned that the mature condi-
; are whatever." tion of some Northwoods forest parcels would attract
state Globalization was also seen as having an effect on buyers, who would then no longer be interested in
_0lb) recreational land purchases in the Northwoods. A few using that land for timber production. This perception

l for participants remarked that while second-home own- appears to run contrary to the findings of Gobster
_stto ership in northern Wisconsin is largely confined to and Schmidt (2000), who in their analysis of North-
:lai_--_ those in the upper Midwest, particularly those within woods forest inventory data between the 1980s and
does; a 6 h maximum drive, with bargain airfares and better 1990s found no evidence of increases in parcelization
lionel road travel the Northwoods could become a national for stand areas that had larger trees, and found that
-this destination like Florida or Aspen, CO. On a more smaller parcels exhibited increased clearcutting activ-
oney regional level, many participants saw recent highway ity compared to larger parcels. The meaning of these
;ts it1 improvement projects in various parts of the state findings are difficult to assess, however, as inventory
:ts in as responsible for increases in forest parcelization data shows that trees on all private lands in the North-
s 50 and development both on the urban edges and in the woocksincreased in size, regardless of the stand area
bi_, Northwoods. Significantly reduced commuting time class they were in. Furthermore, human disturbauce
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of forestlands through clearcutting or other activi- interested in some level of management of their forest- and

i ties could likely be signs that parcels are undergoing lands. A few people felt that parcelization withont de- anddevelopment, such as the significant proportion of velopmeat would not be a problem if owners were still ticip_
forestlaods in New Hampshire that Theme (2000) motivated to manage their lands for timber and other are I:
found were "terminal harvests," that is, a liquidation forestry values and if there were the right conditions ing,
of timber assets on a parcel prior to its conversion fur to make management and harvesting economical, persc
housing development. European, particularly Scandinavian, countries were idenl

cited as models of small parcel management, and one tresp
4.6. Policies person who had recently visited Finland related how his r

undeveloped five acre (2ha) parcels there were being priw
Innovations in on-site sewage treatment as de- economically harvested. One such model with a Eu- sure

scribed above did not have any effect on development ropean heritage, the forestry cooperative (Kitttedge, varie
until this new technology was accepted as policy in 2003), was seen as having high potential for small in sc
the Wisconsin Plumbing Code (LaGro, 1996). In this parcel management in the Northwoods: "More and exch

way, participants saw this and other policies such as more cooperatives have been forming; some of them note_
large lot zoning and the granting of zoning variances haven't been what we would picture as the best way coun
as unintentional drivers of parcelization and develop- to go, but there are some that have been success- we'r,

ment. Fur the Northwoods, the Managed Forest Law ful at bringing people together to do whatever type press
was mentioned by several participants in a positive of management is needed. Not only do we need and
light for helping to stern the tides of change. Some, to teach people about ecosystem management and finisl
however, faulted this statewide law--which provides parcelization, but we need to teach them about sharing sporl
a tax bt_ak to woodland owners who manage their as well." R(
lands for timber and other purposes--for not dealing As for other benefits, some participants said land were
more effectively with smaller woodland parcels: "If fragmentation through parcelization and development dent!
you look at our current state laws, once it gets below might increase some desired types of wildlil_, particu- earliq
ten acres, you're not even eligible under the Managed larly edge species--a justification often cited by those 2001
Forest Law. The tax incentive doesn't apply to these in the timber industry (e.g., Brennemaa and Eubanks, asso_
parcels, so for new parcels of five acres [2 ha], there's 1990). The primary perceived benefits mentioned, there
a disincentive to manage it rather than an incentive." however, tended to be social and economic ones.

Life in the Northwoods can be pretty simple without 5.3.
the range of options in services and opportunities

5. Effects available to those in more urban areas, and some par- A
ticipants who were residents of northern communities fire '

Of the time spent in the breakout discussions, partic- said increased choices and business activity would be menl

ipants seemed to dwell longest on issues relating to the welcome: "We are a forest area and a lot of people, sity,
effects of parcelization and development. They talked retirees, come up and they add a lot of income to our imp_
about a diverse range of effects on the people and economy. We center a lot of what we do around our need

ecosystems of the Northwoods; we grouped their com- retirees, our medical facilities in our area in Minocqua to TI
ments into the five general categories discussed below, and Woodruff... They bring in professional people. New

They bring in people in service, professional people, tione
5.1. Benefits or no negative effects" and there's a considerable amount of building going timb

on. So you have a definite economic impact." the I
Of the various effects, few of the participants saw Age.

anything benign or positive about such changes. Re- 5.2. Recreational and aesthetic of tl_
member first, however, that most of the discussion

group participants were predisposed toward forest Participants mentioned many different effects on ites'

protection; there were no developers in the groups, recreation and aesthetics, including that development for
for instance, and most of the woodland owners were intrudes on the beauty and the wildness of the forest,

!
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•est- and that more development and use reduce solitude more like a fire hazard: "l just want to reemphasize

de- and increase light and noise pollution. Several pat'- the increasing risks or difficulty in trying to provide
still ticipants memioned that as lands change hands and both structural and wildland fire suppression on all
ther are parcelized, access to woodlands for hunting, fish- these homes that are getting more aml more remote.

lug, and gathering has noticeably decreased. One So not only wildland (tire) suppression but structural
cal. person mentioned how private property that local res- suppression is getting more difficult, bringing stress

idents had used for generations was now posted "no oil the local communities."
trespassing," motivating this person to buy and post
his owu laud to ensure continued hunting. Reduced 5,4. Community/infrastrnctare

ring private land access has increased recreational pms-
Eu- sure on public lauds, and mere recreationists seeking The fire suppression activities just mentioned were
lge, varied opportunities on a decreased land base has part of a host of perceived impacts that parceliza-
nail in some cases resulted in recreational conflicts, This tion and development placed on local comnmnities

and exchange between "Ken" and "Jim" illustrates. Ken and their infrastructure. With ever-increasing prop-
noted: "This forces people to go to public lands, erty taxes, participants wondered how long many

eeay county or state. And I think the other thing, too, is long-time residents--especially those who were re-
we're seeing as a result of that, increased motorized tired and on fixed incomes or those with modest

ype pressures, ATVs (All Terraiu Vehicles) in particuhm incomes from farming and timber harvesting--would
eed and that's partly due to this parcelization ..." Jim be able to hold onto their lands. More development
and finished: "Yes, increased user conflicts related to qniet was also seen as increasing the demand and strain on
ring sports versus motorized sports." community infrastructure: more roads, more services,

Recreational and aesthetic impacts such as these and more maintenance. These "costs of sprawl" often
and were also among the top concerns of Wisconsin msi- eud up being passed onto the community as a whole.
rant dents in the DNR forest assessment survey described As one representative from an electrical utility com-
icu- earlier (Wisconsin Department of Natnral Resources, pany stated: "Thirty-five years ago, we... might have

2001a), and while they may have not been dii_ctly had ten customers on an existing transformer. Today,
Iks, associated with parcelization and development issues, it's one transformer on a long line that goes to each
ted, there m'e certainly indirect links, of these customers because of all this fragmentation

... (These residents may be) paying the full cost of
out 53. Forest health andfire the line themselves . .. But what really they don't
ties pay equal cost on is the maintenance of those lines.

A number of issues related to forest health and You know, you have the winds blow through Northern

lies fire were associated with paivelization and develop- Wisconsin and we've got one customer and it takes,
ment, including decreased plant and animal diver- you know, they might put five line crews on to get one

!lbe_ sity, increases in exotic invasive plants, and negative customer back on line. When that happened in (the
impacts on endangered wildlife, particularly those city of) Oshkosh, I had five line crews that were work-
needing large, uninterrupted blocks of land. Similar ing on probably 100 customers. So that is quite a bit

tua to Thorne's (2000) finding of "terminal harvests" in of a difference, and (fragmented development) does
de. New Hampshire as cited above, one participant men- cost all of us more for that maintenance probably."
,le, tioned how a local developer would severely cut the In a somewhat different vein, newer residents were

ng timber on the land prior to sale for development, in seen as bringing different ideas and values to the corn-
the participant's words "blasting it back to the Stone munity that sometimes clash with those of long-time
Age.'" Another forest manager mentioned how many residents. Such changes were not always perceived
of the mature pine plantations in noah central Wis- negatively by some discussion participants, who saw
consin were being parceled off and sold to exurban- newcomers as often being more politically active in
ites who built homes there and commuted to Wausau protecting the environment and more accepting of reg-

ret for work. These residents may see their plantation ulations to reduce the negative effects of development
st, as secluded wilderness, but for forest managers it is and parcelization.
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5.5. 7_mber p_vdnctivity Two participants mentioned places where these strate- elses_
gies have allowed higher housing densities within a high_

With timber a central focus of many participants' planned development in order to protect remaining resid,

livelihoods, the effect of patvelization and develop- natural areas. One participant mentioned how Oneida in th_
ment oll timber productivity was a prominent topic. County in tire heart of Wisconsin's Northwoods es-
Thete was a general belief and experience among par- tablished one of the first forestry zoning ordinances 6.3.

ticipauts that as land is parceled and developed it is in the country in the 1920s, but as cmvently applied
often token out of tinrber production, and available the law has no real teeth in preventing parcelization Pa

studies in other places tend to confirm this perception and development. Other participants concluded that to the l:
(e.g., 13arlowet al, 1998; Wear et al., 1999). Parcels make any of these plans and 1_gulations work, more sitior
that do remain in production for timber are often more effective participation was needed among the various acqui
difficult and costly to manage, resulting in lower prof- forest stakeholders: "We need to look at conservation into I
its and fewer incentives for continued management, and land use planning in a very robust way. And per- to w_
Parcelization was also seen as resulting in maturation haps that's what this Smart Growth legislation will holes
and succession of the forest base in northern Wiscon- do. Any good land use planning should involve effec- syste

sin fium commercially valued aspen, pine, and oak to live public participation, and I think that if it's done ing t_
somewhat less valued species such as red maple. One con'ectly--it's timely and expensive--but it helps peo- and
person called this the "mapleization" of tile North- ple identify the problems themselves. And if they're in--[
woods, These combined trends of smaller parcels and able to do that, which from my experience they gener- mak_

low valued species were seen as harming local mills ally are, they're likelier to buy into protection efforts." Thes,
that must increasingly rely on fiber sources outside subdi
their region or face closing down: "Where is the re- 6.2. Taxes and incentives meat
source that wood fiber is going to come from when or th,
we build houses on the many tracts of land? I mean In terms of solutions, there was also a lot of talk or wl
we're seeing that problem today and it's going to get about taxes and other incentive and disincentive Ot
worse:" mechanisms for protecting lands from parcelization trans

and development (see also Bengston et oh, 2004; that
WiUiams et al., 2004). The Managed Forest Law meat

6. Response strategies drew considerable attention in discussions, with many man3
participants seeing it as a law with good intentions who

Participants discussed various strategies for mitigat- but with various loopholes that needed to be fixed. Reso
ing the negative effects of parcelization and develop- Other solufions looked at developing such things as Mare
ment, Comments relating to this element seemed to a parcelization tax, fines for blatantly poor land use poter

be the most speculative; participants seemed to know practices, and rewards for good land stewardship: ers. '3
what was brnken but did not always know the best "Now, if you manage your land in a way that's bad fundi
way to fix it. We grouped the solutions into four broad . .. there's absolutely no penalty in our society for on tn
categories as described below, doing that ... And it makes me wonder if there

aren't--I always like to thil_k of incentives instead 6.4.
6. I. Planning and regulutions of regulations--ways that statewide or local com-

prehensive plans can look at private lands without La
Ill terms of planning and regulations, several people threatening what people perceive as the rights you're felt i

viewed the recently state-mandated "Smart Growth" talking about. If there are ways for them to be re- parc¢
planning positively, as each county will be forced to warded perhaps for management of lands that benefit and ,

have a compl_hensive land use plan in place by 2012 certain aspects or certain values that we take kindly land
(see also Last, 2000). Bat within the Smart Growth to, you know, right now, what we say is that if you side,
cnntext; some felt there was a need to develop more have managed forestland, you get a tax break." prese
innowttive planning strategies. Two such strategies in- Finally, participants were often quick to place blame ship

clude cluster development and conservancy zoning, on urbanites from the southern part of the state and get t_

i
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ate- elsewhme and oftered suggestions like differentially on land than they have ... and I think there is still a
in a higher property taxes for non-residents and seasonal chance for a land ethic to come into being where peo-
ling residents and improving the quality of lakes and cities ple would say, 'a part of my owning this land means I
_ida in the south so that people wouldn't move up north, can't do just what I want to. I need to be a member of
es- society. I need, for example, to provide at least some

aces 6.3. Acquisition and funding of the fiber that's grown on forested land,' or it could
lied be other land types... I see a chance to help people in
tion Participants for the most part were cognizant that that sense to become better citizens, land citizens, so

at to the prospects for increased funding for land acqui- that all of the pressure fer things like having clean wa-
aore sition were limited, and several felt that luture land ter, saving endangered species, and producing wood
ious acquisitions should aim at moving large, private tracts fiber doesn't fall just on the large industrial landowners
tion into public ownership: "From my standpoint, we need and the public landowners. There's the opportunity."
per- to work at blocking in the public ownership. You have As a potential model to follow, some participants
will holes in the national forest system, the county forest cited programs such as lake property owner associa-
"fee- system. There are some logical things that we're try- tions that have been successful and could be used in
lone ing to acquire j ust to block in. Not trying to go outside a similar vein to teach woodland owners the knowl-

9eo- and get more--you know, get bigger arms and pull it edge and responsibilities of land stewardship. This
y're in--but instead to look at our boundaries and where it work, however, could be accomplished in many dif-
he> makes sense to try to buy some of these inside parcels, ferent ways with different programs aimed at different
rts." These are the ones that are getting bought up and stakeholder groups. Such programs should address

subdivided and are causing us problems with manage- problems in the short term, but must also work toward
ment because people don't want to see the clearcuts long-tem_ ethical changes to protect foresthmds, as
or they don't want to see another road popped in here one participant said, like Native Americans do for the

talk or whatever it might be, or the access problems." seventh generation.
_tive Others said more effective use of easements and
ttion transfers of development rights was needed, and felt

004; that the recent burgeoning of the land trust move- 7. Conclusions and implications
Law ment in the state could, in the long term, accomplish

tony many land protection objectives. A few participants The aim of this study was to identify the salient
ions who worked for the Wisconsin Department of Natural issues relating to landscape change in the Wisconsin
xed. Resources saw the recent flood of applicants for the Northwoods due to pareelization and development.
s as Managed Forest Law program as an indication of the Working with 1000 Friends of Wisconsin through
use potential of the program for serving small parcel own- their Forest Fragmentation Education hfitiative, we

;hip: ers. They were also quick to note, however, that more wel_eable to tap into the thoughts of a key segment of
bad funding for staffing was needed to keep the program stakeholders and in doing so identified a broad range
for on track and responsive to landowner needs, of their concerns. While it is important to note that

here our findings are based on participants' pemeptions

tead 6.4. Education and ethics of parcelization and development patterns, &'ivers,
ore- effects, and response strategies, their comments of_
bout Last but certainly not least, participants strongly ten mapped closely with independently documented
u're felt that a major key to resolving problems due to sources when we were able to make such compar-
: re- parcelization and development was through education isons. This was especially true with respect to pat-
aefit and other means that could instill a more proactive terns or trends of change and its effects at various

adly land use ethic among woodland owners. On the bright locations. In some cases, their knowledge extended
you side, a few saw how recent increases in ownership beyond such comparisons: with their fingers on the

presented a marvelous opportunity for land steward- pulse of parcelization and development in the state,
ame ship education: !'We may be able socially, however, to participants sometimes conveyed information that

and : get to a point where people choose to live differently was not commonly known. This points to one of the
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advantageS of this method in that it can give plan- nent home development in rural enclaves. In our study, and el
ucrs and researchers an early and rapid assessment of we heard about a number of these around the state, catego
the concerns and the locations where they exist for attractive towns like Mineral Point or regions like the sionali
tbllowing up with more detailed study, unglaciated "Driftless Area" that lie significantly out- partici

People's percept ons ca also be colored by their side traditional daily urban commuting distances yet driver,_
valt_es and attitudes. With many participants both are still reasonably accessible so that residents can well a:

luag-tema residents of the uorthem part of the state maintain regular work or social ties to a large city, or For ex
and professionally involved in natural resource is- maintain a household the lies in between two work- wealth
sues, their comments at times seemed to reflect an places. Besides their relative proximity, one thing heaver
anti-urban, anti-development bias. This is an impor- these enclaves seem to share is a set of cultural ameni- HumaJ
tant concern in terms of understanding and being ties that complements their natural assets. This unique tion li_

ahte to generalize the findings of our research. Future combination of nature and culture may provide a de- the pe
work on this topic should seek to include a broader sirable "middle landscape" (Pollan, 1998) for some of citi

range of perspectives, including those of seasonal people that cannot be found in either the city or the popul,q
residents and visitors, flmse not tied professionally to forest. Further examination of these growing enclaves proper
oatnral resmlrce issues, and those who may have an may help planners identify future hotspots of devel- As t

opposing interest in parcelization and development opment as well as expand our understanding of how arecm
such as real estate developers and recent woodland nature and culture can contribute to "sense of place" over ti
owners or home builders. In this respect, some impor- (Williams and Stewart, 1998; Jorgensen and Stedman, conditi
rant questions include: Do stakeholders who are not 2001). drivers

directly tied to the forest resource base see a greater A second implication from our findings on patterns paid t(
set of beuefits to development than the discussion deals with the idea of gradients of development and entitie_
group participants we focused on in this study? Are parcelization. While the north-south comparisons Whi
Im_g-tinae residents and newcomers at odds with one made in the paper may not be strictly commensurable host of
another in how they think and feel about parceliza- due to major differences in vegetation, topography, ered fe
fioo and development, or are there shared concerns and other physical and social conditions, our study 2 and 5
that could provide common ground for developing participants found the spatial and sometimes tempo- of our

strategies for growth management? How are the ef- ral gradients in parcelization and development useful opport,
f_cts of parcelization and development perceived as heuristics in visualizing and communicating the thepar
differentinlly by residents in communities that have effects of change in the Northwoods. North-south areas. 1

_,_i&__ experienced high rates of recent change versus those comparisons are often made between lake lot devel- of Nat_
_ who have not? opment in the state (e.g., Bernthal and Jones, 1997), sponse

Akmg with population sampling issues, the results and it is possible that transferring this mental imagery issues

of tltis study also have implications and raise ques- to parcelization and development of forestlands could ceptior
lions lbr nuderstanding the critical topical issues re- also be a very useful educational tool for planners, resider

fated to purcelization and development. We found that It may also be useful for future work in this area to growth
the landscape change model, with its four elements of compare perceptions and trends in parcelization and when 1
patterns, drivers, effects, and response strategies for development from other places in the United States efits, p
deuling with landscape change, seemed to do a good and beyond. Problems and issues such as those doc- For thi

joh in both organizing topics for discussion and pro- umented by Thome (2000) in the Northeastern US target
dating a wide range of responses from par_cipants, are in some cases more acute than what is now being residerl
While many of the perceptions of participants were experienced in the forests of the Midwestem North- tied to
expected and supported by local data or more gener- woods, and thus contrasts and comparisons between and ott
ally in the literature, some findings stand out in terms such regions could be very instructive. As l
of what they imply for future work. In terms of the drivers and effects of parcelization model

lu terms of the patterns of parceliZation and deveP and development, one thing that our analysis may mentio

opmeut, one little talked about pattern of movement have failed to communicate was the stakeholders" range
that de serves further attention is the growth of perma- acknowledgement of the interdependence of causes approa,
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ly, and effects. The coding of comments into discrete et al., 2004). But unlike many policy-oriented anal-
re, categories can sometimes obscure the multidimen- yses of solutions to parcelization and development,
he sionafity of people's responses; in a given statement a participants frequently mentioned that a range of
it- participant may have mentioned a number of different educational approaches was also needed to change
'et drivers or effects of parcelizafion and development, as people's fundamental values toward the forest land-
m well as the interaction between drivers and/or effects, scape. This, some felt, would lead to a realization of

or For example: "A robust economy begets accmuulated the "land ethic" called for by Aldo Leopold, an ethic
k- wealth, which begets the desire to own a piece of that places the intrinsic values of nature on par with
lg heaven, which begets fragmentation of the landscape, the instnlmental values of people (Leopold, 1981).
i- Human population growth also fuels the fragmenta- But while such an idea may resonate strongly with
_e tion fire. More people need more places to live, and the natural resource professionals who dominated our
> the perception is that the good life is found outside sample (particularly as Leopold's home state was
_e of cities and towns. But of course curbing human Wisconsin), attitude-behavior theory would argue that

e population growth is more controversial than private translating a land ethic into specific behaviors that
_s property rights issues, so call me a dreamer." prevent inappropriate parcelizafion and development
[- As this comment also illustrates, while some drivers can be a difficult thing to accomplish (Ajzen and

v are constant, others are value driven and change slowly Fishbein, 1980). As Jordan (2000) points out, los-
over time, and still others come into play only when tering a love for the land has also led to the desire

t, conditions are ripe or when they interact with other to live out on it in the way that Leopold did in his
drivers. In future research, more attention should be Sand County "shack" and Thoreau before him did in

s paid to how drivers and effects operate as singular his cabin on Walden Pond. While such expressions
t entities as well as how they interact with one another, in the days of Leopold or Thoreau had few negative

While our research documented perceptions of a consequences, Jordan argues that we are now faced
hostofnegativeeffectsduetoparcelization, weuncov- with "10,000 Tboreaus" who are having a umch
ered few perceived benefits. As mentioned in Sections greater cumulative impact. The challenge, then, for
2 and 3, our sample of participants as well as the focus educators is to direct environmental behaviors in spe-
of our questions for this theme may have minimized cific ways that work to improve cities as dwelling
opportunities to understand a fuller range of benefits places (Cieslewicz, 2000) and encourage land stew-
the parcelization and development might bring to rural ardship restore lands damaged by past parcelization
areas. However, a review of the Wisconsin Department and development (Jordan, 2003).

of Natural Resources (2001a) open-ended survey re- Finally, while the Friends' Forest Fragmenta-
sponses for parcelization and development-related tion Education Initiative sought to understand how
issues reveals a similar wklespread negative per- parcelization issues were perceived by Northwoods
ception of effects among the statewide sample of stakeholders, what we found was that as a topic of dis-
residents. Still, for the purposes of guiding future cussion it was not easily separable from development

growth it would be useful to understand how and issues. Parcelization may be a conceptually distinct
when parcelization and development can yield ben- process in an intellectual sense, but on a perceptual
efits, particularly in the economic and social realms, level it cannot be readily observed in the landscape.
For this type of information, future research should And given that the resource-oriented professionals in
target local chambers of commerce, new seasonal our sample often tended to lump parcefization and
residents, long-time residents that are not particularly development together, it is likely that less familiar
tied to natural resource issues, real estate developers, stakeholders would do the same. Yet parcelization

and other similar segments of the population, remains a vexing issue, and with further study of
As for the last element in the landscape change it resource professionals, policy makers, and other

model that we addressed, the response strategies stakeholders can gain the wherewithal to reduce it, to

mentioned by participants also closely paralleled the stave off development as an inevitable consequence,
range of regulatory, acquisition, and incentive-based and to guide future development on subdivided forest

approached described by the literature (see Bengston parcels in more appropriate ways. In these ways, our
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increasiltgly parcelized landscape call more effec- Curtis, J.T., 1959. The Vegetation of Wisconsin: An Ordination of Jorge

tively balance ecological, economic, nnd social goals Plant Communities. University of Wisconsin Press, Madison, la

(Rickeobach and Gobster, 2003). wI. ps
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Abstract

The spatial deconcentration of population during the 20th century and the resulting expansion of human settlements has been
a significant cause of anthropogenic landscape change in the United States and many other countries. In the seven-state North
Central Region, as in other regions of the US, changing human settlement patterns are most prominent at the outlying fringe of
metropolitan areas and in rural regions with attractive recreational and aesthetic amenities. This process of growth and change
has profound implications for the ecology of the region that will require the reformulation of resource management policies.

We use attribute clustering of both housing density and housing growth for each decade from 1940 to 1990 to illuminate the
dynamic process of housing density change in the North Central Region. While cross-sectional housing density maps display

the _miformity of residential density within arbaa, suburban, and rural areas, historic density clustering demonstrates the
spatial variability of density trajectories in urban and suburban areas, and the relative stability and homogeneity of more rural
density trajectories. Clusters based on housing growth, without regard to absolute density, reveal similarities between urban
cores and rural areas, where in both cases, housing growth has been very slow in recent decades. We identify density/growth
clusters with high potential for future growth, which are spatially clustered on the periphery of metropolitan areas, in smaller
urban centers, and in recreational areas throughout the region.
© 2003 Elsevier B.V. All rights reserved.

5
t_eywotrl,_:HottsiJigdensity; Housinggrowth; Sprawl; Amenitygtx)wth;Clusteranalysis; La_tdscapechange

I. Introduction Michigan, Minnesota, Missouri, and Wisconsin), as
in other regions of the United States, patterns of spa-

Housing development, along with its accompa- tial deconcentration and expansion are receiving their

: hying infrastructure, commercial, and industrial de- greatest attention at the outlying fringe of metropoli-

velopment, has been recognized as a primary cause tan areas. But this predominant focus on "'suburban

of anthropogenic landscape change in the United sprawl" overlooks the importance of housing growth

States and many other countries, ht the seven states across the urban to rural spectrum, and fails to rec-

of the North Central Region (Illinois, Indiana, Iowa; oguize the profound effects occurring in more remoterural areas with attractive recreational and aesthetic

* Corresponding aulhor. Tel.: +l-608=263-2898: amenities where recent growth rates have been high-
E-mail address: rhamlner@facstaff.wise.edu (R.B. I_lammer). est (Gobster etal., 2000). Rural zoning codes often

0169-2046/$20.00 © 2003 Elsevier B.V. All rights reserved.
doi:10.1016/j,landurbplan.2003.08.01l
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require large-lot development in an effort to maintain decennial census has provided population and hous- spatial
their rural character, resulthlg in dispersed settlement ing dater for sub-county areas for many decades, the ral din

patterns that have many negative ecological couse- reconstruction of historical trends at the sub-county estima
quences (Heimlich and Anderson, 2001). Low-density scale is difficult. Popnlution and housing characteris- for int
development disproportionately increases road den- tics for sub-county political entities (cities, villages, practk
sity on a per housing unit basis and contributes to and towns/townsfiips) are available, but this geog-
forest fragnrentation (Miller et al., 1996; Reed et al., raphy is too coarse for many types of analysis, and
1996; Forman and Alexander, 1998). Because scenic bound,wy changes are impossible to trace. Housing 2. Me
natural resources attract development, rural housing growth should be analyzed at a grain fine enough to

growth is more likely to occur in areas of particularly capture its location-specific impact, but at a broad 2.1. S
high ecological value (McGrauahan 1999). Riparian enough extent to put patterns and changes into a
zones, coastal areas, and lakeshores are particularly regional context. Extensive, fine grain analysis is re- The

susceptible to environmental damage and are also quired when analyzing spatial and temporal aspects provid
preferred home sites (Bartlett et at., 2000; Schnaiberg of population change, as well as when integrating obser'v
et al., 2002). housing densities with ecological infbrmation such as map i

Housing development and population growth in ru- land cover data (Radeloff et al., 2001). and n
rat regions and the metropolitan fringe have major ira- Housing development, the resulting growth of hu- matic

plications for the ecology of the region and for forest man settlements, and the overall deconcentration of (Vogel
managementpractices (Ehriich, 1996; Matiack, 1997). population are dynamic spatial and temporal pro- pogral
Housing growth on the edge of or within public for- cesses. Nevertheless, changes in human settlement
est lands has influenced allowable timber harvests and patterns are usually studied as either spatially or tern-

will, no doubt, become an even more important fac- porally static. Spatially detailed studies quantifying ,_!g_,.__:_tot in the future (Wear et al,, t999). Likewise, hous- urban growth or suburban sprawl tend to select two ;_.}_._

ing development in the wildland urban interface has or at most three points in time, principally due to the '_i:;!'i_.....
affected forest fire management efforts, especially in lack of longitudinal data. Studies that examine shifts i_i.i_:_
recent years (CaMille et al., 2001; Cleaves, 2001). in population over multiple time periods are most _ _:,_
Strategies for management of public lands must ad- often non-spatial, examining the growth of municipal-
dress not only the impact of increasing population and ities or counties without reference to spatial dynamics
housing development in nearby communities but also occurring within boundaries. The limitations of car-
the effects of changing ch_u'acteristics of the resident tographic and analytic techniques in quantifying and

population (Hull and Stewart, 2002). Newcomers to an portraying spatially- and temporally-detailed change
area may have different environmental values and at- over large regions and long time spans also limits the
titudes fi'om other residents, and their views regarding scope of analysis.
how local forest resources are best managed are likely However, physical phenomena are neither purely

to differ accordingly tGreen et at.. 1996J. In short, as spatial nor purely temporal, but instead result from
land fragmentation due to housing construction con- and exist within these interlinked processes (Blaut,
tinues, it will require reformulation of forest policies 1961). Thus, changing human settlement patterns, like
covering timber harvest, fire management, recreation, other spatial and temporal dynamics, need to be ex-
second home development, water quality, and biodi- amined through the fundamental concepts of change
versity sustainability, and process (Hazelton et at., 1992; Dragicevic et al.,

Data on housing development and population 2001). In this paper, we describe and analyze the
growth can thus be enormously useful in understand- various spatial and temporal dimensions of housing
mg the effects of landscape change and formulating development and human settlement in the seven-state
policies to guide future growth. But our research, plan- North Central Region of the United States. To illus- 100
ning, and policymaking abilities have been severely irate in more detail some of the patterns of change not
hampered in this respect, as spatially detailed infor- evident in this expansive region, we also include anal-
mation on housing and population change in the US ysis of the Minneapolis/St. Paul Metropolitan Area,
is virtually nonexistent for larger areas. Although the along with its environs to the north and east. The fine
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ous- spatial scale and broad extent, along with the tempo- history result in a readily apparent separation of
, the ral dimension, make the methods introduced here for forests and agriculture in the North Central Re-

unty estimating housing density particularly appropriate gion. Forests are most abundant in the northernmost
eris- for interdisciplinary landscape change research, with latitndes (Northwoods), and ill southern Missouri
tges, practical extensions to the planning and policy arenas. (Ozarks). Agriculture dominates Iowa, Illinois, and
cog- northern hldiana and is also prevalent in the southern
and portion of Michigan's Lower Peninsula, the south-

sing 2. Methods west quadrant of Wisconsin, western Minnesota, and
:h to the "boot heel" of southern Missouri. In the major

road 2.1. Study area: the North Central Region metropolitan areas (e.g. Detroit, Chicago, Minneapo-
to a lis, and St. Louis), urban land cover is both spatially

i'e- The land cover map of the North Central Region clustered and intermixed with areas classified as forest
_ects provides an important reference for understanding the or agriculture. Much of the area within this intermix
tting observed patterns in housing density (Fig. 1). This of urban, forest, and agricultural land-cover types that
h as map is based on the National Land Cover Dataset the satellite classification interprets as forest and agri-

and results from a classification of Landsat The- cuhure is undoubtedly urban open space and parks,
hu- matic Mapper satellite imagery with 30m resolution forested neighborhoods, and the "crabgrass frontier"

n of" (Vogehnann et al., 2001). Differences in climate, to- of large-lot residential developments.
pro- pography, hydrology, soil conditions, and land-use Spatial patterns of housing density and land cover
nent changed substantially over the past 150 years as Euro-
:ern- pean settlers began using this region intensively. Set-
_-ing tlement patterns changed in response to shifts in the

two dominant employment opportunities; agriculture, min-
, the ing, and lumbering declined in importance and manu-
rifts factaring grew during much of the 20th century. In the
hOSt latter part of the century, manufacturing waned and
pal- service industries gained prominence (Bluestone and
nics Harrison, 1982). These trends resulted in population
car- decline in rural areas and strong population growth

and in metropolitan cities and suburbs. However, the lat-
nlge ter part of the 20th century, and especially the t970s,
: the witnessed an urban-to-rural migration turnaround re-

sulting in stronger population growth in rural counties
rely (Fuguitt, 1985).
rom The spatial pattern of housing density in 1990 (at
[aut, the census partial block-group scale described later) is!

like the result of these complex processes and provides an
ex- important context for analysis of density and growth

trtge from 1940 to 1990 (Fig. 2). Housing density in 1990
al., across the North Central Region exhibits the classic
the urban/suburban/rural pattern, with density declining

ring E3States with greater distance from the urban core or central
tate business district (Clark, 1951; Mills, 1972; Batty
h.IN- _ U_banForest and Kim, 1992). The large high density area and the

1O0 0 100 200 30t) Kilometers i,_5_5Grasslands/Hcrbaclous
not _ N " A_C,Jt,_ relatively narrow periphery of medium density sur-

hal- A Other rounding Chicago compared to that around many of
rea, r_ " the smaller metropolitan areas conforms to the obser-
fine Fig. 1. Landcover.Noah CentralRegion. vaIion that larger urban areas exhibit flatter density

ii
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area. A blo
gradients (McDonald, 1989; Wang and Guldmann, bound
1996). In the enlarged map of Minneapolis/St. Paul the Great Plains, comprises a large expanse of ter-

and surroundings (Fig. 3), both the radial density ritory with fewer than two housing units per square group_
pattern of development following major arterial trans- kilometer, with the exception of Des Moines and a across
portation routes and a multi-centric population density few smaller urban centers. In the forested sections of bound
pattern are evident (McMillen and McDonald, 1997). the region, northern Minnesota and to a lesser ex- comp_

Areas with densities between 4 and 32 housing tent northern Wisconsin, Michigan's Upper Peninsula, ple, o

units per square kilometer encompass nearly the en- and also the Missouri Ozarks contain large tracts with town I
tire Lower Peninsula of Michigan, Indiana, the south- fewer than two housing units per square kilometer, urbani
east quadrant of Wisconsin, the periphery of every However, when looked at in its totality, the paucity of group
city, as well as other parts Of the region demonstrat- sizeable areas with no housing units illustrates the ex- ing de
ing the extent of low to medium density exurban de- tent to which hmnan settlement has affected the entire splitpartial
velopment. The preponderance of this same tow to region, and di
medium density interspersed with both high and low The multitude of factors that contribute to settle-
densities is also the defining characteristic of amenity ment pattern changes make it difficult to depict corn- housiT

areas such as the recreational lake districts north and plex past changes such that they can inform planning graphJBurea
east of the Twin Cities (Fig. 3). The agricultural re- efforts aimed at influencing future development. The

gion of western Minnesota, Iowa, northern Missouri, North Central Region is thus an ideal study area in these]and central Illinois, located along the eastern edge of which to develop and apply new methods to more the g_
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clearly depict and understand the changing temporal using data tbr complete block groups. At Ihe time
and spatial patterus of human settlement, this research was condncted, Summary File 3 for

2000 had not yet been released for all states in the
2.2. Estimating historic housing density region.

In 1990, the "year housing unit built" question
The decennial census is virtually the only source was coded in census tabulations with the follow-

of information on historic population distrlbntion ing response options: 1989 or 1990, 1985-1988,
and haman settlement patterns across broad (i.e. 1980-1984, 1970-1979, 1960-1969, 1950-1959,
nrultiple-eounty) regions of the US. However, spatial 1940-1949, and 1939 or earlier. For consistency in
and temporal analysis of historic settlement patterns our comparisons, we aggregated the initial three cat-
using decennial census data is greatly hindered by egories of the question into a complete decade. By
the ever-changing political (i.e. municipal) and tab- adding the number of housing units built during each
ulation area (i.e. blocks, blocks groups, and tracts) successive decade to the housing units constructed
boundaries and the lack of GIS-compatible, digitized during the previous decades and prior to 1940, we
boundary information prior to 1990 (Theobald, 2001). created a preliminary retrospective estimate of the
To overcome these problems, we developed tech- number of housing units at the beginning of each
niques to (1) subdivide census tabulation areas into decade. Our housing estimates for the decades before
smaller sub-county units that are more appropriate for 1990 are made within the 1990 partial block group
landscape change analysis, and (2) estimate housing geographies.
density change within these sub-county units for each Retrospective estimates include only housing units
decade back to 1940. that were present in April 1990 and were correctly enu-

Although the block group is the smallest tabulation merated in the 1990 census. Over time, houses have
area for which detailed social and economic census been demolished, destroyed by accidental or natural
data are readily available, block groups are often events, or fallen into disuse and become uninhabit-
divided, or transected, by a variety of political bound- able. These housing units, not present in the housing
aries. In 1990, these boundaries included congres- stock of 1990, are missing from the retrospective esti-
sional districts, places, minor civil divisions (MCDs), mates. In addition, the substantial renovation of older
American Indian/Alaska Native Areas, American In- housing units, conversion of nonresidential properties

_ding dian Reservation/Trust Lands, and urbanized areas, to residential use and vice versa, misreporting the age

A block group transected by one or more of these of a housing unit, and the upgrading of seasonal units

ter- boundaries is composed of multiple "partial" block for year-round occupancy also can result in the 1990
groups. Housing unit density can differ significantly census reported age being more recent than the actual
across the parts of a block group divided by such a age. The extent to which each of these factors con-
boundary, particularly when the municipalities that tributes to the underestimation of housing units is un-
conrprise the block group differ in type. For exam- known, but their overall effect is an underestimation of
pie, one part of the block group might be a rural the number of housing units present in earlier decades.
town (or township) while the other might be a more For each decade prior to 1990, we aggregated the
urbanized village or city. Using the complete block partial block groups to obtain the estimated (i.e. retro-
group level of geography creates an illusion of boas- spectively reported) number of housing units in each
ing density homogeneity within block groups that are county. These county-level retrospective estimates
split by municipal or other boundaries. The use of were then compared to the number of housing units

_"lna]_i partial block groups partially corrects this problem enumerated in the county by the actual census for

and distributes a higher proportion of the variance in each respective decade, providing a means to assess

housing density among; rather than within, the geo- and correct for underestimation.

_hg graphic units. The Summary Tape File (STF) 3A (US To correct for underestimation, we adjusted the par-
)¢l'h_ Bureau of the Census; 1992) includes tabulations for tial block group estimates to equal, in the aggregate,

i_ let these partial block groups that can be Used to improve the actual county-level census counts. As detailed in
Uor_ the geographical and statistical precision relative to Appendix A, we used a three-step procedure to correct
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the retrospective estimates. First, our estimate of the that suggest a high potential for housing growth in the
number of housing units in each partial block group future, clusters
was adjusted upward in proportion to the implied hous- and 1970_

lug unit increase that occurred during the succeeding 2.4. Future growth into both I
decade according to the estimate from the 1990 Cen- these crit(

sus. Second, any residual missing housing units were The examination of past housing growth and density potential J
allocated based on the number of housing units in each patterns provides insight into potential luture growth.
partial block group. Finally, blocks with zero hous- The results of the two clustering analyses were used
ing units in 1990 were subtracted from the respective jointly to identify partial block groups likely to ex- 3. Result
partial block groups. The adjustment procedure en- perience future growth and landscape change. We se-
sures that the 1990-based partial block group housing lected features of the housing density trajectories and 3.1. Hou._
unit estimates match the county-level historic census the housing growth dynamics that suggest a partial
enumerations. In summary, this adjustment method block group has both the capacity and the likelihood The ho_

corrects the sample-based 1990 census data with the to grow in the future. We used a two-step process, residential
100% count data from the previous censuses for each first selecting partial block groups with the key density rather tha
county, trajectory characteristics, then selecting those partial time, sucl"

In the North Central Region, partial block groups block groups that also have the key growth dynamics, time, we
are, on average, about one tenth the size of block Essentially we intersect promising density and growth clusters fl

groups and three to five times larger than blocks, clusters to identify those partial block groups with density m
Their mean size varies across the seven states, with both the density and growth characteristics that indi- erage tern
the largest in Minnesota (393 ha) and the smallest in cute the highest potential for future growth resulting kilometer.
Illinois (180ha). Overall, they offer a substantial ira- in significant potential for landscape change. In the foil

pruvement in spatial resolution, when compared to The key density characteristic that indicates high sities are l
block groups, while providing the full array of census potential for future growth is a density trajectory and cluste
population and housing attribute information normally that distinguishes the cluster from the more stable, densities (
available only at the block-group level, lower density partial block groups to which it was 1990 wou

previously similar. The slope of its density trajectory ters are pr
2.3. Cluster analysis should be fairly uniform, especially in the most recent high densJ

decades, indicating potential for sustained growth, nize discu
We employed attribute cluster analysis to identify A recent significant upward inflection in the density The thn

partial block groups with similar housing density char- trajectory might indicate an unsustainahle period of D3-6, an,
acteristics over time within the seven-state North Con- growth, while a downward inflection might indicate changes it
tral region. Given the vast number of partial block that densities are approaching a maximum density or change th_
groups in the North Central region (480,762 total and ceiling. A relatively high final density in the urban to flections o
73,659 containing housing units in 1990), clustering suburban range might also limit future growth, the first d

observations into groups gl_atly facilitates the syn- Growth clusters can be used to further distinguish
thesis, interpretation, and comparison of housing den- partial block groups with high potential for future
sity and housing growth characteristics across space growth frmn other partial block groups within the
and time. Cluster analysis procedures separate obser- selected density clusters. Neighborhoods with high
rations into distinct, relatively homogenous groups growth rates in recent years should be more likely
based on specified characteristics. Partial block groups to continue growing into the future, assuming that 5

were the units of analysis, and two clustering analy- they also n'teet the density trajectory criteria discussed
ses were performed; one using housing density as the above, ideally, this would involve selecting clusters
attribute, the other using housing growth, as described that experienced their highest growth in the most re-
in detail in the appendix. The two clustering pmce- cent decade, the 1980s in this case. However, because
dures identity meaningful shuilarities in decadal hous- of the widespread downturn in housing growth in the
ing densities and growth patterns, and provide a means 1980s, this mode of selection is not possible as there
of identifying partial block groups with characteristics are no clusters dominated by 1980s growth. Instead,
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clusters with high and/or sustained growth in 1960s
and 1970s a_ selected. Partial block groups that fall

into both the density and growth clusters chosen using
these criteria are identified as those with the greatest

potential for future growth.

3. Results and discussion

3.1. Housing density clusters

The housing density clusters capture the history of Fig. 5. Mediumdensity clusters.
residential development in each partial block group,

r rather than portraying density for a single point in in which nonmetropolitan counties registered a net
1 time, such as 1990. Because our focus is change over gain in population through migration (Fuguitt, 1985).

time, we will not discuss the very high density urban The density trajectories among formerly homoge-
1 clusters that experienced little change or the lowest neous, very low density rural areas diverge over time,

density rural clusters in which housing density on av- particularly after 1970. The medium-density clusters
erage remained below two housing units per square (D9-32, D26-72, and D64-159) exhibit the same up-

; kilometer. This leaves 10 density clusters of interest, ward inflection in the 1970s and divergence over time

In the following description of findings, housing den- (Fig. 5). However, unlike the low-density clusters,
a sities are given as housing units per square kilometer, the 1970s upward inflection is followed by more of
¢ and clusters are denoted by their mean 1940 and 1990 an offsetting downward inflection in the 1980s that

densities (e.g. 4units&m 2 in 1940 and 14units/kin 2 in essentially returned the partial block groups to their
s 1990 would be denoted as D4-14). The density clus- pre-1970s density trajectories. The high-density clus-
¢ ters are presented in three groups of tow, medium, and ters (D 146-277, D9-290, D48-524, and D244-561 )
t high density to facilitate graphic display and to orga- generally exhibit the same inflections in the 1970s

nize discussion of results, and 1980s as the medium-density clusters (Fig. 6).

¢ The three clusters with low densities in 1990 (D2-3, The high-density cluster that experienced the greatest
f D3-6, and D4-14) all exhibit consistent decadal proportional change in density during the five decades
3 changes in density prior to 1970 with greater density (D9-290) did not return to its pre-1970s trajectory

r change thereafter, represented by the slight upward in- during the 1980s. In this regard it is similar to the
flections of the trend lines (Fig. 4). The 1970s marked faster-growth low-density clusters, but at considerably
the first decade in the history of the United States higher density levels. Interestingly though, this cluster

1

1

¢

t

t

Fig. 4. Low density clusters. Fig. 6. High density clusters.
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had a very low housing density in 1940 but grew in dens:
rapidly and surpassed one of the other high-density high-density urban clusters are much more confined
clusters (D146-277) that had an initial density nearly than the highest density category (>128 units/km 2) heavily,
20 times as high. The high-density cluster (D48-524) in the 1990 density maps. This is most prominent agricullbehind
with the greatest absotnte change in density began at in the Minneapolis-St. Paul metropolitan areas, but 2000 c,
an intermediate density of 48units/km 2, but its de- is also evident in the smaller urban center of Duluth the 19g
velopment trajectory propelled it beyond one of the at the top-center of Figs. 3 and g. This demon-
two clusters with higher density in 1940 and nearly strates that the density clusters capture the highly growth
beyond the other. This outstripping of the two clus- variable spatial and temporal process of develop- 1994; l
ters with relatively high initial densities by a cluster ment that occurred in previous decades. Although insight

with much lower initial density demonstrates the these urban/suburban-core areas were homogeneous 3.2. H_
heterogeneous character Of residential development, by 1990, very different development trajectories

As would be expected, the maps of the housing led to that condition. These heterogeneous density Althq
density clusters (Figs_ 7 and 8) look similar to the trajectories that converge toward uniform densities tial blo
maps of 1990 housing density (Figs2 2 and 3), es- also underscore the observation that urban density do not
pecialty Over the broad extent of the entire region, gradients flatten over time (McDonald, 1989). A
However, there are interesting deviations evident second major difference between density and den- growth

spatial
: when one examines the detailed maps of the Twin sity cluster maps can be seen around the edge of clearly.

Cities area (Figs: 3 and 8). First, the consistently very the Twin Cities (Figs, 3 and 8). While the very
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high density urban area constitutes a fairly homo- slow growth rates could be expected to appear in the
geneoas core aml the suburban clusters are arrayed same cluster or clusters. Temporal effects become

in a ring or radiating outward along transportation more apparent; for example, across all the clnsters,
corridors (see Fig. 3), the tour high-density clus- the 1980s represented the slowest or nearly the slow-
ters, along with scattered very high-density clusters, est decadal growth during the 50-year-period, Growth

are completely interspersed in Fig. 8, This nfix of clusters are labeled by the decade in which they grew
clusters indicates the highly varied density histories fastest, and their maximum growth rate, tbr exam-
of metropolitan edges, reflecting both checkerboard ple, G40s-5 for the cluster experiencing its fastest
or leapfrog development, and the incorporation of growth in the 1940s at a maximum growth rate of 5%.
pre-existing small urban centers (Morgridge, 1985). Among the low growth clusters (Fig. 9), three clusters

In rural areas, 1990 housing density and 1940-1990 (G40s-47, G40s-19, and G40s-5) experienced their

l density clusters (Figs. 2 and 7) are more similar, due highest growth rates during the 1940s and then de-

I to the flatter density trajectories of rural areas. As clined steadily to reach a negligible or even negative
will be seen in the next section, growth clusters are level of growth by the 1980s. One of those clusters,
more useful for differentiating rural areas from one G40s-5 grew by only 5% during the 1940s and then

_: another, did not experience any appreciable growth after 1950.
• It is somewhat surprising that the only clusters Among the high growth clusters (Fig_ 10), two clus-

with limited or no density change during more recent ters, G50s-184 and G50s-62, experienced their most

decades were those at the very highest density levels, rapid growth during the 1950s, although they both
rather than at intermediate or low densities. It might sustained relatively high growth rates during the suc-
be expected that partial block groups would asymptot- eeeding decades as well. None of the clusters in either
ically approach some local "density ceiling" imposed group experienced its highest growth rate in the 1980s.
by land markets in response to consumer preferences, A majority of the clusters in both groups expe-
government regulation, and other factors. The slight rienced faster growth during the 1970s than during
downward inflection in the 1980s in the trajectories other decades. Cluster GT0s-453 sustained a growth
of clusters in the medium- and high-density groups rate of over 350% during both the 1960s and 1970s,
might indicate the presence of local growth ceilings, and then slowed considerably in the 1980s, though
or could merely indicate a momentary pause in density it still had the highest growth rate for that decade.

d change following the rapid growth of the t970s. The This "hyper-growth cluster" was also unique in that
recession of the early 1980s may have played a role its growth rate increased during each decade up to

d in density changes, It impacted nonmetropolitan areas the 19g0s (Fig, 10), For the otber clusters that ex-

, ) heavily, but recovery from the recession differed with perienced their fastest growth during the 1970s, their
• t agricultaral and mining-dependent counties lagging growth rates prior to that decade were either stable or

behind (Johnson and Beale, 1998). Incorporation of declining. One of these clusters, G70s-8, experiencedat
2000 census data measuring density changes during a minimal growth rate in the 1940s that declined dur-:h
the 1990s, a decade similar to the 197fls in terms of ing the 1950s, 1960s, rose slightly in the 1970s, andIL--
growth (Beale and Fuguitt, 1990; Johnson and Beale, declined again in the 1980s (Fig. 9).

Y 1994; Long and Nucci, 1998), may provide greater The growth clusters are represented on the maps in

;lqt insight into this question. Figs. 11 and 12 first by the decade of most rapid growth
(color) and then by the rate of growth during that

is 3.2. Housing growth clusters decade (hue). In urban/suburban areas, these growth
_s clusters are almost like a photographic negative of the
Ly Although the density clusters portray each par- housing density clusters: whereas the high-density

tial block group's trajectory across the decades, they clusters seen in Figs. 7 and g dominate the urban cores
ty do not adequately capture the decadal variability in and more moderate density clusters dominate the sub-
_ growth rates. Growth clusters expose the temporal and urban periphery, in Figs. 11 and 12 the high growth
n_ spatial val"iability of residential development more clusters dominate suburban areas while the urban
c_t" clearly. Urban cores and rural areas with similarly cores are comprised almost exclusively of low growth
t-2¢
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clusters. Up to a certain point this same reversal in pat- lie on the periphery of metropolitan centers, this sub- northen

tern also holds true when comparing the growth clus- urban ring is not the most pronainent location of these growth

ter maps with the 1990 housing density maps (Figs. 2 high growth clusters. Instead, the high 1970s growth growth
and 3) except that, due to the flattening Of the urban clusters are predominantly located in rural areas, espe- forest, r

to suburban density gradient over time (McDonald, eially areas with many scenic and recreational ameni- metrop(
1989), only the older, previously-established high den- ties (Johnson, 1999). Although clearly important in sustaine

sity areas experience low rates of growth, while the the North Central Region, forms of rural growth and pink) is

: newer, more peripheral high density areas were expe- the resulting density patterns have received much less region,
riencing high growth rates during preceding decades, research attention than suburban growth and urban suburba

Although some of the very high 1970s growth clusters density patterns (Fonseca and Wong, 2000). (Fig. 12

ii
+

,i
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Fig. 11. Housing growth clusters, 1940-1990, North Central Re- Fig. 12. Housing growth clusters, 1940-1990, Twin Cities, MN

gion. and surroundingarea.

High growth rural clusters are extensive in the In contrast to the high growth characteristics of the
forested Missouri Ozarks, southern Indiana, the west- areas just mentioned, the largely agricultural area of

ern portion of Michigan's Lower Peninsula (especially the North Central region that intersects the eastern pot-
the far northwestern portion along Lake Michigan), tion of the Great Plains exhibits a low or very rood-

and in the central portion of Michigan's Upper Penin- est growth trajectory as shown by the growth cluster
sula. They are also arrayed along the Mississippi map. This is most evident in the nearly solid con-
River and the Wisconsin River Valley in the central centration of the G70s-8 (salmon) cluster in southern
portion of Wisconsin. Finally, the lake districts of Iowa and northern Missouri, reflecting a steady de-
northern Minnesota and Wisconsin were very high cline in housing density except for limited growth in
growth areas during the 1970s (Fig. 12). Thus, the the 1970s. Just above this, a larger diagonal swath,
growth patterns in all of these ecologically sensitive extending from southern Minnesota through Iowa and
forest, fiver, and lakeshore sub-regions equal those of central Illinois and into Indiana, is characterized by

metropolitan suburbs. Although the 1960s and 1970s moderate 1970s growth clusters (G70s-17, orange) in-
sustained, very high growth cluster (G70s-453, bright terspersed with very limited growth clusters (G40s-5,
pink) is not readily apparent on the map of the entire medium green). Together, these patterns of growth!

region, it does stand out on the enlarged map in the clusters make the eastern Great Plains even more obvi-
suburban periphery and along northern lakeshores ous than it is on the 1990 density and 1940-1990 den-
(Fig. 12). sity cluster maps. Regardless of their density (some
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areas are rural, some exurban, and some small urban other two high growth clusters experienced their most are
areas), they share a common growth trajectory--one rapid growth in the 1950s (G50s-184 and G50s-62), eas
of very modest growth, which would not seem to be an indicator of high me

potential for growth in the 1990s and beyond. How- reg
3.3. Future growth ever, the cluster with the lower 1950s growth rate IIOI

of 62% declined much less than other clusters, even gaK
We identified four density clusters with high growth over the three decades subsequent to its growth nadir, pel

rates, one with very low densities in 1940 and three and continued to grow at a rate of 13% in the 1980s.
with medium densities, as having high potential for Although the higher 1950s growth cluster did slow

future growth. The one low-density cluster grew from more significantly, its final 23% growth rate made it 4.
4 to 14 housing units per square kilometer during the third fastest growing cluster during the 1980s.
1940-1990, while the three medium-density clus- From the intersection ofdensity and growth clusters

ters grew from 9 to 32, 26 to 72, and 64 to 159 conforming to these selected characteristics, we were ow
housing units pet" square kilometer. All four exhibit able to construct a map identifying the 1990 housing of

ever-increasing density, distinguishing them from the density of those partial block groups with high poten- gic
other rural and exurban clusters. Another density tial for future growth (Fig. 13). As expected, they are era
cluster with an extremely high growth rate grew from spatially clustered on the periphery of metropolitan ar- of
9 to 290 units per square kilometer, surpassing all easandsmallerurbancenters, aswellasinrecreational dif
the medium-density clusters and all but two of the fen
high-density clusters. This cluster emerges in group- fiv,
logs of nearly contiguous partial block groups pre- tel
dominantly on the periphery of metropolitan centers, ral
However, by 1990 the cluster had reached such a high WI
level of density that its growth would not be likely to sul
continue at a similar pace into the future, without a deJ
significant change in overall urban density gradients, or
Thus, we do not include it among our density clusters

with high probability of future growth and landscape bol

change. The other four clusters are more likely can- sig
didates for experiencing sustained future growth, and the
tend to be located on the far periphery of metropolitan tel
areas, within the vicinity of smaller urban centers, and ado
in rural areas with recreational and scenic amenities, the

From all the partial block groups in our selected lor
density clusters, we reselected only those that were St_
also in one of the five high growth clusters (Fig. 10). of
Three of these high growth clusters experienced an_
their most rapid growth during the 1970s (G70s-453, CI_
G70s-141, and G70s-69) including the extremely high sol
growth cluster that grew by 453% that decade and by ulgho_,_ Poto,_t_.1

nUs / So_ Kin. CO]

357% the previous decade: Although the sharp fall in _ NoHtJ_ gn
growth in that cluster during the 1980s might indicate NN o-22 - 4 ao

that future growth is unlikely, we select it because ion 0 too 200 300 Kilometers 4-8
even with its sharp decline relative to the previous _ s-J6 th(_,___ 16-32 cie

s,.t_ NW64._28 nO:
two decades, it remained the fastest growing cluster _ Cean_ies_ 32-64
in the 1980s. Moreover, we have already excluded w_to_ _>_28 url
those partial block groups that have reached very high ov,

density levels that might preclude future growth. The Fig. 13. High housing growth potential, North Central Region.
gn

?
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,st areus. "['he most prominent of these future growth ar- than connnonalities between urban and rural growth
_)" eas is the northern suburbs of the Detroit-Ann Arbor dynainics, the similarity of outconres illustrated here

,_h metropolitan area. Recreational areas throughout the should prompt a renewed interest in problems and po-
v- reginn emerge as future growth areas, especially in tential solutions these twn types of areas might share.
te northern Wisconsin, along the northeast Lake Michi- Where density maps display the unilbnnly high den-

._n gan coast in the Lower Peninsula of Michigan, and sity of arban areas, growth rate maps highlight the
ir, peppered across central Minnesota. differences across the urban area in rates of change.
_s. Similarly, the rural areas in the North Central Region
,w clearly belong in different growth categories and are
it 4. Conclnsions likely to have different growth patterns in the future.

This finding is further impetus for re-thinking the way
rs While fine-scale information about housing density in which we approach growth management as an ur-

re over five decades provides an unprecedented wealth ban, suburban, or rural issue. Growth dynamics vary
lg of information for the seven-state North Central Re- greatly within those categories and share characteris-

n- gion, the sheer abundance of detail and extent of cov- tics across them. Furthermore, broad areas that share
re erage makes comprehension difficult without the aid land cover characteristics also share growth charac-
tr- of tools to simplify and help visualize the patterns of teristics, making the growth clusters nrap a rough
al difference that exist. Attribute clustering illuminates analogue of the land cover map and highlighting the

features of settlement patterns and their change over importance of resource management as a component
five decades that are not otherwise apparent. The clus- of growth planning, and resource managers and spe-

tering of density and growth data retains both tempo- cialists as experts whose involvement is essential to
ral and spatial detail but generates a simpler ontcome, wise growth management.
When the data are reduced through clustering, the re- Landscape change throughout the North Central

suiting maps highlight features of housing growth and Region has strongly affected commodity production,
density that cannot be seen on simple maps of current ecosystem integrity, rural communities, and recre-
or historic housing density, ation potential (Gobster et al., 2000). Housing growth

The prominence of the 1970s in the outcome of is commonly recognized as a significant driver of
both clustering analyses reaffirms the demographic landscape change. However, knowledge of its many

significance of that decade. Early indications from reputed effects and the circumstances under which
i the 2000 US Census that migration and growth pat- they do and do not occur is sorely lacking. This gap in

terns of the 1990s resembled those of the 1970s give understanding makes formulation of effective growth

added importance to this finding, and argue against management policies a difficult undertaking. The
the claim that the 1970s were a one-time exception to methods introduced here to estimate housing density

long-term urban growth and rural decline in the United capture the pattern and history of housing at a scale
States. Density clustering demonstrates the variability fine enough to be useable in multi-disciplinary appli-
of density trajectories in urban and suburban areas, cations. For example, by examining the relationship
and the relative stability of rural densities over time. between housing density and harvesting patterns over

Clusters based on growth rates without regard to ab- time, we are gaining insights into effects on forest

solute density reveal the similarities between urban productivity; and by adding overlays of vegetation
cores and mral areas, where in both cases, housing data to current and historic housing density maps,

growth has been very slow in recent decades. This is we can map and trace changes in the wildland-urban
an important insight because the attention to growth, interface. This research lays the groundwork for more
the factors to which it is attributed, and the poli- extensive analysis of human/forest environment in-
cies designed to address growth--or in this case, the teractions in the North Central Region at a landscape
absence of growth--are traditionally separated into scale, work that can be extended nationally and may

urban and rural constituencies, policy making groups, have implications for those working in other coun-
oversight agencies, and economic development pro- tries as well. The spatially explicit information about

_: grams. While there are no doubt more differences landscape change that such research generates will
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For COal

be crucial fur scientists and resource managers alike between censuses. The maximum adjustment for par- ing hous
in their efforts to identify critical areas for further tial block group i in countyj at time t is given by: + 0 •

Aj , :
research and for the implementation of resource plans

t _-t0_ ^ t+t0 _ H_j, (A.2) ing uuit,,
and policies, AiJ -- Hij procedtn

where A_I0 is the estimated change in housing units, county j

Acknowledgements _+to is the adjusted number of housing units one time t, C

decade after time t, and Hi is the estimated number ing units
This research was supported by the North Cen- of housing units at time t. Thus, the adjusted number

tral Research Station and by the University of of housing units at time t cannot exceed the adjusted ^ t _Hd --

Wisconsin-Madison, Department of Rural Sociology number of housing units at time t + 10. Partial block i=

and Department of Forest Ecology and Management• groups that did not experience an increase in the num-
ber of housing units between time t and time t + 10 This nec
are not adjusted in this step. The estimated change in

Appendix A. Estimating historic housing density the number of housing units during the decade from Step 2. '
time t to t + 10 in partial block groups can then be remainin

As noted in the main text, actual cottnty tabula- aggregated for the county j to provide the estimated number

tions of housing units from the respective census years increase in the number of housing units for growing increase
demonstrate that the initial historical estiinates of the partial block groups: t and t +

number of housing units by partial block group sufler _+t9 l t+t_ r+to > 0 (A.3) If A)+10from serious underestimation problems. The number Aj = _A 0 fi, for dxj
of housing units in county j at time t enumerated by i=1

the census takeu at time t is C_. The number of hous- The first adjustment step with ,_/_representing the ad- H'_ = lqing units estimated to be in the county at time t, based
on the "year housing unit built" question in the 1990 justed nmnber of housing units in partial block group

census is, H_. Thus, the number of housing units in i of county j at time t is given by:if Ab+10 > 0, then otherwis_

connty j at time t missing from the estimate based on ^t t |[ At+t0jA t+10|\ Hq-_t_ fj

the 1990 Census is equal to: H_ -- H_j+ \ _ q ), (A.4)j The seco
t t t

aj = Cj - H) (A.I) otherwise adjusted

^t _ t missing I
A) is the number of housing units missing from the es- H]j--H]j (A.5)

: fimate of housing units for county j at thne t that must multiplie
• , ^1 .

be allocated to partial block groups within the county, The adjusted estimate,//jj, ts equal to the initial esti- ing units

in order to compensate for the known county-level er- mate, H/j, plus the ratio of the number of missing hous- number (

rur. rib correct this problem, we used the following ing units in the county, A}, to the change in housing vised estithree step adjustment process.
units in the county, Air+l°, multiplied by the change ing units

Step 1. The first step adjusts the estimated number in housing units in the partial block group, A_+to. To

of housing units in each partial block group accord- ensure that the adjusted number of housing units at Step 3.
ing to tile growth that occurred in that partial block time t does not exceed the adjusted number of hous- blocks wspective l
group during the next decade relative to the growth ing units at time t + 10 following the first step of the if a Nod,
that occurred in the county. We first assume that the adjustment procedure the following limit is placed on it did nol
nnmber of housing units allocated in the adjustment the ratio: ous decac• t+10 t+10

procedure at time t to partial block group i of county If Aj /IXj > 1, then housing t
j cannot exceed the estimated change in the number _+to are locat_
of housing milts occurring between time t and time AJ > 1 (A.6)

t+t0 scale of tl
t+10 (Ati+l°), w th 10 representing the 10-year-period zl)
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For counties in which the ratio of the manber of miss- group to the block level in certain cases. Othar unpop-

_ar- ing housing units, A), to the change in housing units, ulated areas such as public and industrial lands could

/_jt+[0, is greater than one (1), residual missing hous- also have been removed, if comprehensive, current,
accurate data regarding the location of such lands was

t+lO will remain after the first adjustment_.2) ing units Aj available.
procedure. That is, the number of housing units in

it.s. coanty j at thne t enumerated by the census taken at

3rae= time t, C), will exceed the estimated number of hous- Appendix B, Cluster analysis
berg ing units after adjustment:

b_r t To produce reliable, valid clusters, we used a

ted H)=_t _/2/_ < Cjr (A.7) two-stage procedure that combines hierarchical ag-
)__.142 i=1 glomerative and partitioning methods (Milligan and
rra- Sokol, 1980; Cheng and Milligan, 1996; Milligan,
10 This necessitates a second adjustment. 1996). In the first stage we performed an initial hier-
ir_ archical agglomerative clnstering on a simple random

Step 2. The second step in our procedure allocates the

3rrt remaining missing units, A) +m -- A5-+t°, based on the sample (with replacement) of 3000 observations tob _ identify seeds (i.e. mean housing density and housing
ted number of housing units at time t. rather than on the growth rate values for each of the clusters) for the
rtg increase in housing units that occurred between time second-stage partitioning clustering, which assigned

t and t + 10, as in the first step. the full set of partial block group observations from

If A_+m t+ m across the region to tbese cluster seeds. We performed3) -Aj > 0, then this two-stage clustering procedure separately for

i housing density (i.e. houses per square kilometer for
tel- H a H/j (ATIO At+I0)//'5"] (A.8),t = - j ._7.,. each census year from 1940 to 1990) and for housing

H)I growth (the rate of growth tbr each decade from the
up 1940s to the 1980s).

:rt otherwise The hierarchical agglomerative method employed

4-) H;_ = ///j (A.9) in the first stage created clusters using similarity dis-tance measures in which each observation is grouped

The second adjusted estimate, H'b, is equal to the first with the most similar observations and placed fur-
adjusted estimate, I/_, plus the number of residual thest from the most dissimilar observations. We usedthe average-linkage method to avoid both the ex-

5) missing housing units in the county, A)+m - Z]jFI0, treme single-linkage "chaining," which can create
multiplied by the ratio of the adjusted number of hous- clusters that are distinct from one another but not in-

ti- ing units in the partial block group,//_, to the adjusted temally consistent, and the extreme complete-linkage

ta_ number of housing units in the county, t//j. This re- "clumping," where clusters are internally consistent
3g vised estimate is the final estimated number of hous- but are not isolated from one another (Aldenderfer

ge: ing units for each partial block group, and Blashfield, 1984; Kaufinan and Rousseeuw, 1990;

['o StataCorp, 2001). Due to the skewed distribution of
at Step 3. A third step in our method removes census housing density, we used a natural-log transforma-
s_ blocks with zero housing units in 1990 from the re- tion with the Euclidean distance measure, which is

a_ spective partial block group. This step assumes that otherwise allows outlier values to disproportionately
)_ if a block did not contain housing units in 1990 then affect cluster designation (Aldenderfer and Blashfield,

it did not contain housing units in any of the previ- 1984). Housing growth rates were also skewed, but
ous decades. This removes blocks that do not contain a logarithmic transformation was not practical due

housing units from the partial block group that they to negative values, precluding use of the Euclidean
, are located in, thus further improving the geographic distance measure. As an alternative, we used a Can-

5) scale of the analysis by moving from the partial block berra distance measure, which is especially sensitive
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nseful for large data sets because they require fewer Fuguitt. G,V., 1985. The nonmetropolitan population turnaround, typ_Ann. Rev. Sac. 1I, 25%280. Psy

cotrtparisons than hierarchical metItods and thus are Gohster, P.H., Haight, R.G., Shriner, D., 2000. Landscape change in Migig_

less computationally intensive. However, the selection the Midwest: an integrated research and development program, imF

nf appropriate seeds is critical to avoid inconsistent J. Forestry 98, 9-14. LJ.

aud/t)r poorly differentiated results (Milligan, 1980; Gordon. A.D., 1999. Classification, second ed. Chapman & Sci_

Aldenderfer and Blashtield, 1984). K-medians parti- HalI/CRC, London. Millig_
Green. O,R, Marcouillez; D., De/let, S., Erkkila, D., Sumathi, alg_

tioning procedures, which limit the effect of outliers N.R., 1996. Local dependency, land use attitudes, economic Me;

in deterufining clusters compared to k-means portion- development: comparisons between seasonal and permanent Mills,

log, were applied to both housing density and growth, residents. Rural Social. 61 (3), 427_45. Job

For both the density and growth cluster analyses, Hazelton, N,W.J., Leahy, EJ.. Williamson, I.P., 1992. Integrating Morgrl

partial block groups without any"housing units were dynamic modeling and geographic information systems. J. Urb. inte
:_'_ _ _ Regional lnfor. Syst. Assoc. 2, 47-58. Radek

exclnded from the procedure and were assigned to Heimlich, R.E., Anderson. W.D., 2001. Development at the urban D.I_

two additional clusters, water and land: ti'inge and beyond: impacts on agriculture and rural land, ERS lane

Agricultural Economic Report No. 803. US Departnrem of Pin,

., Agriculture, Economic Research Service, Washington, DC fay- Reed,

ailable on-line: http:l/www.ers.usda.govlpublicat[ons/aerS03/), of r

Referein2es Hull, R.B., Stewart, S.I., 2002. Social consequences of change: Bio

implications for forests and forestry. In: Marie, E.A., Schnai

Aklenderfer, M.S., Blashfield, R.K., 1984. Cluster Analysis. Sage Hermansen, L.A. (Eds.). Human Influences on Forest Fa:osys- hun
University Paper 44, Quantitative Applications in the Social terns: The Southern Wildlaed-Urban Interface Assessment. Cot

Sciences, Newbury Park, CA. Gealerai Tectmical Report SRS-55, US Department of Agfi- StataC
Bartlett, J.G., Mageean, D.M., O'Connor, R.J., 2000. Residential culture, Forest Service, Southern Research Station, Athens, GA. Car

expansion as a eonfinental threat tOUS coastal systems. Popuh Johnson, K.M., 1999. The rural rebound. Population Reference Theob_
Environ 2I (5), 429M68. Bureau Reports on America 3 (1), 1-22. Available on-line: urb:

Batty, M , K n, K.S., 1992. Form follows function: reformulating http:/Iwww.prb.org/Content/NavigationMenu/PRB/AboutPRBI US 13u
199

urban population densities. Urban $11ld. 29, 1043-1070. Re0ortg.orJ_merica/ReportonAmerJcaRuralRebound:pdf.
dat_

iii



R.B. fl_mmer et al./L_lndscape mid Urban Pfimnblg 69 (2004) 183-199 199

Johnson, K.M., Beale, C.L., 1994. The recent revival of widespread Vogelmann, J.E., Howard, S.M., Yang, L., Larson, C.R, Wylie,
population growlh in nonmetropolitan areas ofithe Utlited States. B.K., van DrieI, N., 2001. Completion of the 1990s National
Rural Soe. 59, 655 667. Land Cover Data set for the conterminous United States t¥om

Johnson, K.M., Beale, C.L., 1998. The rural rebound. Wilson Landsat Thematic Mapper data and ancillary data sources.

Quart. _2 (Spring), It;-.27. Photogr. Eng. Remote Sens. 67, 65_662.
Kaufman, L., Rousseeuw, ILJ., 1990. Finding Groups in Data. An Wang, E, Guldmann, J.M., 1996. Simulating urban population

Introduction to Cluster Analysis. W_ley, New York. density wi_h a gravity-based modeh Socio-econonfic Plann. Set.

Long, L., Nucci, A., 1998. Accounting for two population 30, 245 256.
turnaronnds in nonmetropolitan America. In: Schwarzweller, Wear, D.N., I,iu, R., Foreman, J.M., Sheffield, R.M., 1999.

H.K., Mullah, B.E (Eds.), Research in Rural Sociology and The effects of population growth on timber mal_agement and
Development, vol. 7. JAl Press, Stamford, CT, pp. 47--70. inventories in Virginia. Forest Ecol. Manage. 118, 107-115.

Madack, G.R., 1997. Four centuries of forest clearance and

regeneration in Ihe hinterland of a large city. J. Biogeog. 24,
281-295.

McDonald, J.E, 1989. Econometric studies of urban pope[ation Roger B. Elammer is assistant professor in the Department of

density: a survey. J. Urban Econ. 26, 361 385. Rural Sociology at the University of Wisconsin-Madison. l-le
received a Master's degree in city and regional planning in 1987

McGranahan, D.A., 1999. Natttral amenities drive population
change. Agricultural Economics Report No. 781, US Depart- 1horn Cornell University, and both his MS in sociology in 1997,
ment of Agriculture, Economic Research Service, Washington, and his PbD in rural sociology in 2001 from the University of

DC (aw_ilable on-line: http://www.ers.usda.gov/Publications/ Wisconsin-Madison. His current research focuses on advancing
AER781/). demography by incorporating spatial analysis into population es-

McMifien, D.E, McDonald, J.E, [997. A nonparametric analysis limation and projection methodology. He is particularly interested

of employment density in a polycentr[c city. J. Region. 8ci. 37, in the implications of population growth and change on natural
591 612. resources nlanagement.

Miller, J.R., Joyce, L.A., Knight, R.L., King, P-..M., 1996. Forest

roads and landscape structure in the southern Rocky Mountains. Susan I. Stewart leceived her PhD from Michigan State Uni-
Lands. "Ecol. 11, 115-127. versity in recreation with a specialization in resource economics.

Milligan, G.W., 1980. An examination of the efit_ct of six She is currently research social scientist with the USDA Forest

types of error perturbation on fifteen clustering algorithms. Service North Central Research Station. Her research interests
Psychometrika 45 (3), 325-342. include second home ownership and use, amenity migration, the

Mfiligan, G.W., 1996. Clustering validation: results and links between them, and their role in landscape ebange.

implications for applied analyses. In: Arabic, E, Hurbert,

L.J., DeSoete, G. (Eds.), Clustering and Classification. World Richielle L. Winkler is a graduate student in the Department of

Scientific, Singapore, pp. 341-375. Rural Sociology at the University of Wisconsin-Madison. Her

Milligan, G.W., Sokol, L.M., 1980. A two-stage clustering areas of study include environmental sociology, demography, and

algorithm with robust recovery characteristics. Educ. Psychok rural community development. Her research focuses on migration
Meas. 40, 755_59. into rural areas of the United States.

Mills, E.S., 1972. Studies in the Structure of the Urban Economy.
Johns Hopkins University Press, Baltimore. Volker C, Radeloff is assistant professor in the Department of

Morgridge, M.J.H., 1985. Transport, land-use and energy Forest Ecology and Management at the Universgy of Wisconsin-
interaction. Urban Stud. 22, 48 [_-92. Madison. His specialization is landscape ecology, remote sensing,

Radeloff, V.C., Hammer, R.B., Voss, ER., Hagen, A.E., Field, and GIS; his research focuses on the dynamics and changes in

D.R., Mladenoff, D.J., 2001. Human demographic trends and forested landscapes examining both causes of change, such as
hmdscape level forest management in the northwest Wisconsin housing growth, natural disturbances, and forest management, and
Pine Barrens. Forest Sci. 47, 229-241. effects of changes on landscape pattern, commodity production,

Reed, R.A., Jobeson-Barnard, J., Baker, W.A., 1996. Contribution and biodiversity. Dr. Radeloff received an MS in GIS Ikom the
of roads _o forest fragmentation in the Rocky Mountains. Cons. Universily of Edinburgh/Scotland in 1995 and a PhD in forest
Biol. 10, 1098 1106. ecology from the University of Wisconsin-Madison in 1998.

gchnaiberg, J., Riera, J., Turner, M.G., Voss. ER., 2002. Explaining
human settlement patterns in a recreational lake district: Vilas Paul R. Voss, professor of rural sociology at the University of

County, Wisconsin, USA. Environ. Manage. 30, 24-34. Wisconsin-Madison, received his PhD in sociology/demography

StataCorp, 2001. Stata Statistical Software: Release 7.0. gtata in 1975 from the University of Michigan. Much of his career
Corporation, College Station, TX. has been spent modeling the dynamics of small-area population

Theobald, D., 200l. Land-use dynamics beyond the American change as these relate, in particular, to population estimates
urban fringe. Geogr. Rev. 91 (3), 545-564. and projections. His current research involves advancing the un-

US Bureau of the Census, 1992. Census of Population and Housing, derstanding and application of spatial regression models when

1990: Summary Tape File 3 (Wisconsin) [machine-readable analyzing census data aggregated to standard (and occasionally

data files]. US Bureau of the Census, Washinglon, DC. non-standard) census geography.



Available online at www.sciencedirect.com

C_....... _/_'_",' __,_. __ o,. _o"r• t*NDSCAPEAND
_ URBAN PLANNfNG

ELSEVIER Landscape and Urban Platlning 69 (2004) 201 218
This article is also available online at:

www.elsevier.conVlocate/landurbplan

!

Using spatial metrics to predict scenic perception in
a changing landscape: Dennis, Massachusetts

: James F. Palmer*

SUNY College of Environnlerltal Science and ForesUy, State Universi O, (_f New Yerk, I Forest O, Drive, Syracuse, NF 13210, USA

Received l October 2002; accepted 5 August2003

i!ii
Abstract

This paper investigates residents' perceptions of scenic quality in the Cape Cod community of Dennis, Massachusetts during

a period of significant landscape change. In the mid-1970s, Chandler {Natural and Visual Resources, Dennis, Massachusetts.
Dennis Conservation Commission and Planning Board, Dennis, MA, 1976] worked with a community group to evaluate
the natural resources of their town, an important component of which was scenic value. In the mid-1990s, the original
views were re-photographed and another sample of Dennis residents surveyed. Landscape metrics grounded in the landscape
ecology literature were used to predict residents' perception of scenic value for each time period. The results indicate that
approximately half of the variation in scenic perceptions can be explained by spatial hmdscape metrics and that this model
retains its predictive efficacy after 20 years. These results provide stone guidance for landscape planners and designers about
the preferred composition and contiguration of human landscapes. In particular, they provide additional support for the
contribution of natural-appearing landscapes with a complex pattern of edges to a community's scenic quality.
© 2003 Elsevier B.V. All rights reserved.

Keywords:Landscape ecology; Landscapeassessment; GIS; Visual quality; Landscapeperception; Landscapechange; FRAGSTATS

1. Introduction In trying to cope with the problem of landscape

abuse and destruction, one of the questions that

The public's sensitivity to scenery--how the land- natural resource planners frequently ask is: "Why
scape looks--was historically one of the first and is one landscape preferred more than another?"

is perhaps still one of the most important catalysts (ghafer et al., 1969, p. 1).

of environmental awareness and action (Zube, 1980; He went on to formulate the commonly accepted
Nassauer, 1992). In 1969. recognizing the need for justification for a science that predicts people's per-

defensible assessment techniques and information ceptions of the landscape:
on which to base scenic quality policies and ptlblic

land management, Elwood Shafer posed the ques .... to identify what quantitative variables in a

tion that opened the field of landscape perception natural landscape are significantly related to public
research: preference for that landscape. By knowing what

quantitative features in a landscape affect its aes-

thetic appeal, natural resource planners can make

* Corresponding author. Tel.: +1-315-470-6548; decisions on a factual basis about purchasing, de-
fax: +1-315-470-6548. veloping, or preserving these features (Sharer et al.,
E-mail address: zooey@mailbox.syr.edu(J.E Palmer). 1969, p. 1).
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Shafer proceeded to describe a research design (e.g., Kaplau and Kaplan, 1989). While interesting chang
where he measured attributes of photographs taken at research may develop fi'om using pictorial and psy- that It

eye-level. These attributes included the area and length ehometric independent variables, they are not directly reacti_
of edges for water, vegetation, and non-vegetation transferable to land planners and managers who work size o
as seen in the foreground, middle ground and back- primarily with maps and other areal representations of land u

ground of the photograph. He then had selected the landscape, not with individual perspective views, with a
people express their preference lbr the landscapes or people's thoughts and perceptions. Vialn l
represented in the photographs. A regression analysis As part of many current planning processes, plan- ogy tc
explained over half of the variation in landscape pref- hers are expected to project the changes that would Godre
erence from knowledge of the landscape attributes, result from their plans and evaluate their impacts. The

This approach to landscape perception assessments National Environmental Policy Act of 1969 called for 1.l. L
implies a causal link between landscapes changes the development of new methods to: landsc
made on the ground and the perception of scenic

• .. insure that presently unquantified environmental Lan
value. This link, which includes several assumptions, amenities and values may be given appropriate con-
proceeds in this way. Land planners and managers de- sideration in decision making along with economic poral I
velop and implement plans or take other actions that and technical considerations (42 USC § 4332, Sec- ganisr
change the landscape. These changes are conceived tion 102(B)). (Giles
by planners and managers as spreading out over a sense
specified area. They typically develop and represent Sharer and others responding to this mandate ex- et al.,
their intentions using maps or other spatial represen- pected that planners would calculate the appropriate there
tations (Marsh, 1997). Normally these changes are metrics during the environmental impact assessment spons_
visible from many different viewpoints within the process in order to predict the public's reactions to sequeJ
landscape. People standing at these viewpoints see the the changes. More than 15 years later, Sell and Zube many
changes in perspective, as landscape views, and make (1986) reviewed the literature on the perception of ticulal
scenic judgments based primarily on what they see. landscape change and concluded that there was still a (1995
A selected portion of a view is optically similar to a significant need for research in this area. der to

photograph (Gibson, 1979), which is thought to be a Perhaps most notable in this review is the absence sider t
fair representation of the landscape's visible condition of research addressing the issue of change at the extent

(Sheppard, 1989). Sfiafer's approach further assumes urban fringe ... there appears to be a paucity of and c(
that people apprehending a view (or photograph) can infolvnation about perception and response to in- Ext,
effectively express their affective or cognitive reac-

cremental change on the fringes of cities (Sell and passec
tions using rating scales or other response formats Zube, 1986, p. 48). bound
(Nunnally, 1978). ever,

The model implicit in this commonly used approach While there have been studies during the past 30 an ecc
to landscape perception assessment is specified by a years that developed landscape metrics to predict pub- With (
set of variables that describe the relationship between lie perceptions, there is still a "paucity of information" ism p_
people's response to landscape scenes and changes about perceptions of landscape change, and there has p. 7)
to that landscape proposed or expressed by planners yet to he a study testing whether predicted perceptions rant o
and managers. Since the justification of landscape were accurate, point"
perception assessment is to manage the landscape's The study reported here begins to address this gap study'
future condition for people's appreciation, the depen- in our understanding of landscape perception assess- ceptio
dent variables are almost always measures of people's ment. It is particularly important to conduct such for th_
reactions. However, the independent variables used to studies because perceptions can change both in re- ate ex
specify the relationship vary widely in how they have sponse to changes in social norms and expectations Cod n
been derived, and include plauimetric measures of and as a result of a changing landscape. This research are tw
the land (e.g., Zube et al., 1974), pictorial measures first establishes that over a 20-year period, local extent
of the perspective view (e.g., Shafer et at., 1969), residents' norms of scenic value for the Cape Cod, an ani
and psychometric measures of people's perceptions Massachusetts under study are reliable and have not (Form
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changed appreciably. Then it proceeds on the belief residents, the residential lot or neighborhood seems
that landscape perception can best be explained as a too small an area to accommodate the pattern of
reaction to external landscape properties, such as the daily activities. On tile other band, tile state of Mas-
size of hind use patches, the density of edges between sachnsetts or the New England region seems unnec-

land uses, or the relative naturalness of the land uses essarily large. A small city or rural township is a
with a landscape view (Znbe et al., 1982; Daniel and sufficiently large extent to accounnodate the daily
Vining, 1983). It looks to the field of landscape ecol- activities of residents and therefore seems appropriate
ogy to obtain spatial landscape metrics (Forman aml for this study. Tile second definition of extent focuses
Godron, 1986; IVlcGarigal and Marks, 1995). on the area that an organism can apprehend from a

fixed viewpoint. In landscape perception assessment
1.1. Ixmdscape ecological concepts applied to this is termed the seen area or a viewshed (Smardoo
landscape perception assessment et al., 1986).

Grain is operationally defined as "the size of the in-
Landscape ecology is the study of spatial and tern- dividual units of observation" (McGarigal and Marks,

poral patterns on the land and their consequences to or- 1995, p. 7). However, grain also has ecological mean-
ganisms, populations, comnmnities, and the ecosystem ing. With (1994, p. 25) defines grain as "the finest
(Giles and Trani, 1999). While it may sometimes make resolution at which an organism perceives spatial
sense to investigate only land patterns (e.g., Ritters heterogeneity." Forman and Godron (1986, p. 182)
et al., 1995), it seems generally more reasonable that define grain as "the distance m" area to which the
there should also be a behavioral or perceptual re- species is sensitive ill carrying out its functions". In
sponse cmnponent. Often land patterns only have con- this case, residential lots or similar property divisions
sequence in relation to organisms. Since we know that seem the appropriate resolution. People can perceive
many landscape metrics are sensitive to scale, it is par- finer detail within these classes. For instance, residen-
ticularly awkward to interpret studies like Ritters et al. tim areas are composed of buildings, trees, gardens,

(1995) that do not state their ecological context. In or- lawns, and paved areas. There are even finer resolu-
der to frame a landscape ecology study, one must con- tion clues that can be important--the placement of
sider the ecological appropriateness of the landscape's porches, doors, swing sets, and so forth, or the dif-
extent, grain, and elements, all of which gain meaning ference between a driveway and walkway. However,

; and consequence from an organism of concern, these details are not generally central in determining
Extent is operationally defined as "the area encom- the broader patterns of daily life within the landscape.

passed by an investigation or within the landscape Landscape elements are "the basic, relatively ho-
boundary" (McGarigal and Marks, 1995, p. 7). How- mogenous, ecological units, whether of natural or
ever, a landscape ecology study needs to investigate human origin, on the land at the scale of a landscape"
an ecologically appropriate area. This is identified by (Forman and Godron, 1986, p. 595). One type of
With (1994, p. 25) as "the largest scale that an organ- landscape element is the patch--"a nonlinear surlhce
ism perceives." Alternately, Kolasa and Rollo (1991, area differing in appearance from its surroundings"
p. 7) identify extent as "the range at which a rele- (Forman and Godron, 1986, p. 597). An important
vant object can be distinguished from a fixed vantage question when framing a landscape perception as-
point". Both of these definitions make it clear that a sessment is how many meaningful types of landscape
study's extent must be based on the organism's per- patches might people in the landscape distinguish?

, ception of the landscape. The methodological decision For instance, Ritters et al. (1995) used 37 land classes
I for the study presented here is: What is the appropri- from Anderson et al.'s (1976) Level II taxonomy.

ate extent for a landscape perception study of Cape Might it be more appropriate to use the six or seven
Cod residents? There are two answers, because there Level l classes, or perhaps there should be 100 or

are two ways of defining extent. In the first definition, more classes? Previous research has found that or-

[ extent is analogous tO"home range"--the area around dinarily people can distinguish about seven distinct
ananimal'shomethatisusedduringitsdailyacfivities classes at any one time (Miller, 1956; Rosch and

t (Forman and Godron, 1986, p. 594). For Cape Cod Lloyd, 1978). Local residents also seem to come up

ii
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with around seven classes when asked to identify In summary, a study that proposes to apply spa- '&b2eI

meaningful groups of similar landscape views, For tial data to describe landscape perceptions must use u.& c
instance, in a study of Massachusetts' Connecticut a database with an extent, grain, and classification of

River valley the classes were industry, towns, farms, elements that are appropriate to the organism being Popula
meadows and woods, forested hills, open water, studied. In this study these considerations are investi- MedJa_
and wetlands and streams (Pahner, 1976). On Cape gated in relation to both the composition and config- Medku
Cod, Massachusetts, residents identified commercial/ nration of the elements. (('P_
industrial, high-density seasonal housing, low-density tJs$

housinff, open space, beaches and water, woods and 1.2. Objectives" Pmson
Housin

wetlands (Palmer, 1983). Occupi
Metrics describing the types of land cover or uses This study investigates the power of commonly used Media_

that make tip the extent refer to the hmdscape's corn- landscape spatial metrics to explain the perception of (ow_
position. These metrics include the total land area and scenic value in a landscape alter 20 years of change. &mree
the percent of the viewshed occupied by individual There are two objectives: :_1!
land use types. While these elements certainly hold 1. Document changes in a landscape and perceptions remai
particular meaning in and of themselves, one of the of landscape scenic quality over 20 years, glish
more consistent findings in the landscape perception 2. Test the efficacy of a scenic perception model to nis ir
research is that the more natural appearing the ele- predict the perceptions of the same landscape 20 1400
ments composing a view, the higher the scenic value years later, remai
(Kaplan and Kaplan, 1989). Zube et al. (1974) devel- ccntn

oped a naturalism index to measure how 'natural' the perle]
visible hind uses are. 2. Methods growl

Metrics that describe the pattern or arrangement Cohe

of elements within the extent refer to the landscape's This study requires a site that has undergone signif- incre;
configuration. For instance, homogenmty in the land- leant landscape change. In addition, spatial land use 1970
scape is indicated by the dominance of the single and landscape perception data must be available that 26%
largest patch. In contrast, increasing patch density document the change. Dennis, Massachusetts, a Cape 1990
means that the landscape' s grain is becoming finer. Cod town, was selected for this case study of landscape wcall
indicating greater heterogeneity and fragmentation, change and the perception of landscape aesthetics, socia
Greater homogeneity increases coherence, while flag- This section describes the study area and how it US C
mentation decreases it. Coherence is generally thought qualifies as a landscape that has undergone recent Th
to have a positive relation to scenic value (Kaplan change. It then describes how scenic perception data nific_

and Kaplan, 1989) Another configuration metric is were collected in 1976 and 1996, and how landscape (Mac
edge density, or the length of edge between different data were gathered into a GIS database. Each view- fores
patches pet" unit area. A metric of landscape shape is point fi'om which a photograph was taken was located had
based on the perimeter-to-area ratio for all the land in the GIS and used to map the viewshed, or potential In c(
use patches in a landscape. Both edge density and area seen, in the photograph. The GIg database was the t,
landscape shape index provide an indication of visible also used to calculate landscape metrics that describe Thes
landscape complexity, which is thought to contribute the study area attd each viewshed. These metrics were siugl
m scenic value (Kaplan and Kaplan, 1989). Landscape used to predict scenic quality, as well as changes in lands
diversity is generally considered to have two compo- scenic quality over the 20-year study period, the p
nems. richness and evenness. Patch richness density uses
is a measure of how many different land cover types 2.1, Site description
are present per unit area. Shannon's evenness index 2.2.

is a measure of how evenly the different cover types Cape Cod is a large sandy glacial peninsula extend-
are represented in the view. It is the opposite of dora- ing about /00 km into the Atlantic Ocean. The topog- DI
inanee, and measures the distribution of the land use raphy has relatively little relief, with the highest point nizec
patches, being less than 50m above sea level. Amheologieal asses
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3hble I 'Fable 2

U.8. Censu_ static;tics for Denuis, MassachuseUs: 1970 and 1990 Land use change in Dennis, Massachusetts: 1971 and 1990

1970 1990 Change (%) Land use type A_rea (ha_ Change
(%)

Poptdation 6454 13864 114.8 1971 1990
Median age 44.4 44.3 0.2

Median per capita income 12224 15436 26.3 Agricultural and open land 318.1 319,7 0.5
(CPI adjusted to 1989, Crop land 38.9 44.1 13.4

US$)_ Pasture 4.0 5.7 42,5

Persons below poverty level (%) 11.4 10.5 -7.9 Opeii land 259.0 248,1 -4.2

Housing units 7329 14498 97.8 Cranberry bog 14.2 17.0 19.7

Occupied housing units 2476 6190 150.0 Woody perennial, orchard 2,0 4.9 145.0

Mcdiat_ people per unit 22 2.0 -9.1 Forest 2588.0 1610.3 -37.8

(owner occupied) Forest 2588.0 1610.3 37.8

Source: US Bureau of the Census (1973a,b, 1992a,b). Recreation 119.0 187.0 57.1
" 1969 per capita income was US$ 3618.

Participation recreation 2.4 9.7 304.2

remains indicate at least 9000 years of habitation. En- Spectator recreation 40.1 104.0 159.4
glish colonists first settled the area that became Den- Waterbasedrecreation 53.0 48.6 -8.3

Golf course 13.0 14,2 9.2
nis in 1639. The town's populatiotl ranged between Marina 10.5 10.5 0.0
1400 and 3700 inhabitants during the 19thcentury and
remained around 2000 for the first half of the 20th Lowerdensityresidential 924.7 1569.8 69.3

Medium densgy residential 594.9 870.5 46.3

centm'y (Reid, 1996). After World War II, Dennis ex- Low densityresidential 329.8 699.3 112.0
perienced a housing boom as a result of the exurban

Other urb_m 745.9 967.6 29.7

growth that swept across the country (Jackson, 1987; Multi-family residential 0.8 3h2 3800.0
Cohen, 2003). Between 1950 and 1970, the population Highdensityresidential 547.1 646.3 18.1
increased by 158%, and grew another 115% between Commercial 106.4 157.8 48.3
1970 and 1990. Median per capita income grew by Industrial 9.7 31.6 225.8
26% after accounting for inflation between 1970 and Urbanopen,public 42.5 52.6 23.8
1990. These trends in the growth of population and Transportation 39.3 482 22.6
wealth are seen in Table 1, which presents the basic Waste 69.2 103.6 49.7
social statistics for Dennis from the 1970 and 1990 Mining 29.9 34.0 13.7
US Censuses. Waste disposal 39.3 69.6 77.1

These social changes were accompanied by sig- Wetlandandopenwater 766.9 761.6 -0.7
Inland wetland, fresh water 165.9 163.1 1.7

nificant changes in Dennis' landscape (see Fig. 1) Salt wetland 397.8 395.4 -0.6
(MacConneli et ah, 1974, 1991). For instance, in 1951 Water 203.2 203.2 0.0

forests covered 58% of the town. By 1971 forest cover Totalarea /ha/ 5531.8 5519.9 -0.2
had dropped to 47%, and by i990 it fell to only 29%.

In contrast, residential land uses occupied 12% of Source:Table8 inMacConnellet al. /1991t Areasare converted
t'rom acres.

the town in 195l, 27% in 1971, and 41% in 1990.

These changes indicate a shift from a landscape where
single-family residential housing is now becoming the a town plan Chandler. 1976_. One of these commit-
landscape's matrix rather than the forest. Table 2 gives tees was charged with assessing the visual resonrces.
thepercent change between 1971 and 1990 for 241and l_hey began in 1976 by identifying locations they
uses grouped into seven classes, thought represented the range of visual landscape

conditions throughout the town. These locations were
2.2. Landscape representations and perceptions photographed between 10a.m. and 3p.m. using a

35 mm lens on a 35 mm smgle lens reflex camera. The

During the mid-1970s the Town of Dennis orga- committee selected 56 photos they thought best repre-
nized a series of citizen committees to inventory and sented the local landscape's diversity (Palmer, 1983).
assess its natural and cultural resources and to prepare A random sample of citizens was invited to come to
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the town hall and employ one of several methods to 1996. Stamps' (2000) meta-analysis of nine studies
evaluate these landscape vie,vs. One of these was a that compared different scaling tnetbods found a size
Q-sort technique, where the 56 color 13cm x 18cm effect of r = 0.99, indicating essential equivalence
photographs were sorted into seven piles from highest among the scaling methods. In this study of the Den-
to lowest sceuic value according to a fixed, "normal" nis landscape, it was necessary to cornpare the 1976
distribution (Pitt and Zube, 1979). Sixty-eight local and 1996 values, therefore each person's ratings were
citizens made scenic value judgments of these 56 standardized (i.e., z-scores). RMwin software uses the
landscape scenes using this Q-sort method (Palmer, raw ratings to calculate standardized 'by-slide' scenic
1983).During the summer of 1995, all but one of beauty estimates (SBE), which have a mean of 0 and
the original 56 sites were re-photographed by a vol- a standard deviation of 100 (Brown and Daniel, 1990;
unteer frmn the Dennis Planning Department. The Meitner, 1999). All the ratings made by residents in

viewpoints were located using a copy of the 1976 1996 are used when calculating the SBEs for the 1976
study's field map. The single un-photographed site and 1996sccnes. Thismaintainsauniformscaleacross
overlooked a wooded wetland that appeared to have these judgments that permits the effects of change to
been erroneously located on the field map. The pho- be investigated. The judgments made in 1976 were
tographs were taken using a 35 mm single lens reflex also transformed to SBEs.
camera and 35 mm lens. Each image was taken from
the same general location as the corresponding 1976 2.3. Viewsheds of the landscape representations
photograph. During 1996 a total of 25 Dennis resi-
dents visiting the Town Hall evaluated slides of the The extent of the study area was a 225 square kilo-
1976 and then the 19951 views. The same random metersareaetmompassingtheTownofDennis. Agrain

order was used to arrange the sites for both years, of 30 m was used, which is slightly smaller than a res-
The judgments were recorded using a 10-point rating idential lot at a density of 4 dwelling units per acre
scale of scenic value. (i.e., a lot size of 0.22 acres or 0.09 ha). Thus, the ex-

Photographic media have generally been found to be tent corresponded to the area of the community be-
valid representations of the landscape in scenic quality ing studied and the grain to an area smaller than the
studies. Palmer and Hoffman's (2001) meta-analysis division of land with which they were most familiar
of 19 studies comparing evaluations of photographic (i.e., a residential lot), making them appropriate for
representations to the actual views found a size effect the studying Dennis residents' perceptions. These at-
of r = 0.80, which supports the use of photographic tributes led to the creation of a 500 x 500-cell raster
representations for scenic quality studies. However, G1S with a 30 m resolution.
they also found evidence that photographic images The GIS database included topography from the
may not be valid because they are not representative mid-1990s. Raw point-elevation data derived from
of the conditions seen in the field. The validity of aerial photos were obtained from the Massachusetts'

the viewpoints used in this study is affirmed because Office of Geographic and Enviromnental lnforma-
they were all originally selected by a committee of tion (MassGIS). These data were used to create a
local residents who identified them as representative. TIN (triangulated irregular network) model, which
However, there are some compositional differences be- was converted to a 30-m raster grid using Arclnfo TM

tween the 1976 and 1996 photographs for some loca- software.
tions. In addition, 1976 was drier than 1996, the 1976 The viewshed or area seen from each viewpoint was

photos tend to be lighter (i.e., more exposed), and were identified using the topographic data without modi-
taken earlier in the season than they were in 1996. fications for land use heights (a.k.a. maximum vis-

A second possible concern is that evaluations were ibility model) (Kirby, 1999). An eye-level of 1.5 m
made using a Q-sort in 1976 and a rating scale in and a 56° cone of vision were used, which corre-

sponded to the camera's placement and angle of view
when the photos were taken. A unique viewshed rep-i Thephotographsweretakenduringthesummerof 1995.but

residentsevaluatedthemin 1996.The textwillreference1996for resented the land surface potentially visible in each
boththe photosandratingto reducecorffusion, photograph.
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Table 3 corI_

Description of landscape metrics cepti

Landscape metric Description case,,
Se

Landscape composition sion
Agricultural and open land Percent of total area in crops, pasture, open land, and cranberry bogs
Forest Percent of total area in lbrest gress
Recreation Percent of total area in participant recreation, spectator recreation and water recreation were

Lower densiEy residential Percent of total area in medium and low density residential multi

Other urban Percent of total area in multi-family and high density residential, commerce, industry, urban open tions

land, and transportation consi
Waste Percent of total area in mining, and waste disposal

Wetland and open water Percent of total area in wetlands, salt marsh, and freshwater fions
Naturalism index The area-weighted mean "naturalness" rating of land use types (Zube et ah, 1974) (Mos

Landscape configuration the o

Largest patch index Percent of total area occupied by the largest patch effici
Patch density Number of patches per 10fiha (p <

Edge density Meters of edge, including the background edge, per hectare

Landscape shape index Total edge in meters, including the background edge, divided by the root of the total area in meters

squm'ed, and adjusted for a standard square raster 3. R(
Patch richness density Number of different land uses per 100ha
Shannon's evenness index Equals l if the distribution of area among all land uses is equal, approaches 0 as one land use

becomes dominant, and is fi if there is only I land use. It is based on Shannon's diversity index Th

Notes: See McGarigal and Marks (1995) for details of calculation, unless otherwise noted. Total area refers to the viewshed, excluding the lands
ocean, as wt

lower

2.4. Landscape metrics landscape shape index, patch richness index, and sceni,
Shannon's evenness index (McGarigal and Marks, respo

The GIS database also included 24 land uses 1995). These particular metrics were chosen because The t

mapped in 1971 and t990 and obtained from Mass- they characterized diflerent aspects of the landscape, gress
GIS as ArcInfo coverages. These data were used to and were appropriate for comparing areas of different diet s
calculate the spatial metrics described in Table 3 for size (i.e., the viewsheds), sceni_
each viewshed. The composition metrics included The landscape metrics were calculated for the corn- metri,
seven class-level measures describing the relative plete study area (the first definition of extent) and for sion

coverage for each aggregated land use category used the viewshed, or seen area, corresponding to each pho- on ch
to organize the detailed land use types (MacConnell, tograph (the second definition of extent). The view-
1973): agricultural arid open land, forest, recreation, shed calculation for each photograph was the same in 3.1.
lower density residential, other urban, waste, wet- both time periods, because it was based only on to-
land and open water, and naturalism. These seven pography, which did not appreciably change during A (
land use categories more closely correspond to the the study period. Therefore, the landscape attributes 1971
residents' perceptions of how to classify landscapes describing each of the 56 views were derived from nis la
than do the 24 land uses (Palmer, 1983, 1997). The the same seen areas. Landscape change for each view chan_

final compositional metric, naturalism, is an index was calculated as the difference between the 1990 and used
based on the average 'naturalness' of all land uses 1971 metrics, percel
within a viewshedi It was calculated based on rat- presel

ings of perceived naturalness of each land use by 2.5. Statistical analysis positi,

_/>. 10 air photo interpretation professionals with natural
resource management training (Zube et al., 1974). Correlations and a regression analysis were con- 3.1.I.

Six landscape-level configuration metrics available ducted in JMP TM version 5.0. Ia (SAS, 2002). As pre- Th_
through FRAGSTATS were also included in the anal- viously noted, one viewpoint was not re-photographed study

ysis: largest patch index, patch density, edge density, in 1995 and could not be evaluated. Therefore, ia Tai
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correlation or regression analyses that involved per- Table4
ceptiens of the 1995 views used 55 rather than 56 Mean landscape metricsfor study area: 1971and 1990

cases. Landscape metric 1971 1990 Change (%)

Sevaral strategies were used to identify the regres- Landscapecomposition
sion solutions reported in the findings. Stepwise re- Agriculturaland openland 4.5 4.3 -4.4
gressions using both forward and backward strategies Forest 50.8 35.3 30.5
were evaluated. In addition, regressions with high Recreation 1.9 3.1 63.2
maltiple-Rs fi'om among all possible regression solu- Lower density residential 16.3 25.8 58.3
tions with three, four, or five variables entered were Otherurban 10.5 14.9 41.9

Waste 0,8 1.3 62.5

considered. Mallow's Cp criterion indicated that solu- Wetlandand open water 15.3 15.2 -0.7
tions with this number of variables were appropriate Naturalismindex 6.5 5.7 -12.3
(Mosteller and Tukey, 1977). The selected model was

Landscape configuration

the one with the highest multiple-R where all the co- Largest patch index 22.5 16.7 _-25.8
efficients for the included variables were significant Patchdensity 6.8 8.4 23.5
(P < 0.05). Edge density 65.9 76.4 15.9

Landscape shape index 25,7 29.7 15.6

Patch richness density 0.1 0.1 0.0

3. Results and discussion Shannon's evenness index 0.6 0.7 16.7

The findings begin with a description of the mean increased significantly, at the expense of forest cover.
landscape metrics for the study areain 1971 and 1990, This trend is represented in Fig. 2 where the for-
as well as their change over this period. This is fol- est on either side of a rural road is converted into

lowed by a presentation of the correlation between the single-family residences. Agricultural use is relatively
scenic vahte ratings of landscape views with the cor- unchanged, but it is a rather small component in the
responding landscape arretrics describing those views, landscape. Waste; Which includes gravel mining and
The third section presents the results of multiple re- land fills, is another small component, but it has in-
gression analyses using the landscape metrics to pre- creased substantially. The change in wetlands and
dict scenic value. In the fourth section the change in fresh water is minor, reflecting their special legal sta-
scenic value is correlated with the change in landscape tus. Fig. 3 illustrates how protection of an ecologically
metrics. The final section presents the multiple regres- sensitive landscape can also conserve places that may
sion analysis that predicts change in scenic value based be visually sensitive to change from development.
on change in landscape metrics. These values indicate a shift from a landscape that

in 1971 was still dominated by land uses generally
3.1. Dennis, Massachusetts: a changing landscape thought to be "natural" to a nearly 50-50 split between

natural and developed areas in 1990. This change in
A comparison of the land use patterns in Fig. 1 for landscape composition is reflected in the naturalism

1971 and 1990 makes it quite apparent that the Den- index, which shows an overall 13% decrease over this

nis landscape is undergoing development-associated period.
change. Table 4 summarizes the landscape metrics
used in this study for 1971 and 1990, as well as the 3.1.2. Lands'cape configuration
percent change for each metric over that period. Tire The configuration metrics all exhibit changes,
presentation is organized around the landscape's corn- though not as substantial as some of the composition
position and configuration, measures. The size of the largest patch relative to

the study area has decreased and patch density has
3.1.1. Landscape composition increased. This trend is indicative of greater land-

The landscape compositional changes within the scape heterogeneity and fragmentation. Edge density
study area mirror the Changes within Dennis shown and the landscape shape index have both increased,
in Table 2. Residential and other urban uses have indicating an increase in complexity.
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Fig.2. Theforestrnalrixis beingreducedand fragmentedprimarilybyexpansionof residentialdevelopirtent.Scenicvaluechaitgedat this Fig.
locationfrom57.6 SBEunits in 1976to 40.3 SBE unitsin 1996. SI_E

Patch richness density and Shannon' s evenness in- 0.99. The reliability of the SBEs from the ratings made sigt
dex both increased, This indicates that the changing in 1996 is r = 0.97 tbr the 1976 views, and r = 0.0

land use pattern is leading to greater visual diver- 0.97 for the 1996 views. Dennis residents from 1996 q
sity. The average 1976 viewshed included 7.8 out and 1976 gave very similar ratings to the 1976 scenes ties

of 24 land uses; in 1996 the average was 8.7 land (r = 0.82); These results are similar to those from an Tab
uses. earlier study demonstrating the relative stability be- Det

tween 1976 and 1986 of landscape perceptions among and

3.2. Landscape scenic value Dennis' residents (Palmer, 1997). cus
In 1996 Dennis residents evaluated both the 1976 cor

ltis important to establish that while beauty may be and 1996 views. The SBEs were calculated using all wff
in the eye of the beholder, there is substantial agree- the scenes from both years, making it is possible to
ment among the residents of Dennis about scenic value determine change in scenic value. Tbe mean SBE fro" 3.2
in their landscape (Palmer and Hoffman, 2001). The the 1976 views was 7.97, and it had dropped to -8.12 q
group intraclass reliability of the 1976 SBEs is r = in 1996. This drop of 16 points in 20 years indicates a co_
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Fig. 3. This salt marshis protectedbecauseof its ecologicalimportance,whichhas the addedbenefitof conservingscenicquality.The
SBE is 140.8for the 1976viewand 135.7for the I996 view.

significant decrease in scenic value (t = -2.57, P = scenic value than were the configuration metrics.
0.013). Scenic value was most positively related to the rel-

The relationship of perceived scenic value to met- ative amount of agricultural and related open lands
rics describing the visible landscape is presented in (correlation of r = 0.37 in/976 and r = 0.38 in 1996
Table 5. The SBE ratings are taken from judgments by for the 1976 views, and r = 0.31 in 1996, with a uaean
Dennis citizens in 1976 and 1996 of the 1976 views, of r = 0.35). The next most positively related land
and in 1996 of the 1996 views. In the following dis- use was wetlands and open water (mean r = 0.31).

cussion of the results, reference is made to the average The naturalism index also had considerable predictive
correlation (i.e., mean r) across the three SBE ratings power (mean r = 0.34). However, forested area, the

with a landscape spatial metlic, most common 'natural _ cover in Dennis, did not have
a significant statistical correlation with scenic value.

3.2.1. Landscape composition The most intensive urban land uses, such as
The correlations in Table 5 indicate that landscape higher density housing, commercial and industrial

composition metrics were more closely related to areas, were negatively associated with scenic value
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Table 5 Table 6

Correlation of scenic value with landscape metrics Regress

Landscap_ nelrw 1976 vlew_ 1996 views Mean VariaNt

1976 SBE 1996 SBE 1996 SBE

Landsl Rpe COl/l_ _;t[l/)n 1nterce_

Agricuhural and ,pen land 0.37"" 0.38 _* 0.3V 0.35 Forest
Forest --0.08 -0.22 -0.04 0. I1 Waste

Recreauon 0.09 0.31 0.31 _ 0.24 Naturali

Lower dellsdy tesmelaial 0.20 0.07 -0.01 0.09 Lal'ges!

Oilier umar --0.45"'- -0.35"_ --0.35 "" --0.38 Edge dt
Waste -0.30 _ -0.22" -0.33 0.30

Wetland aim open water 0.28 _* 0.31 0.33 0,31 Notes: *

Namralisnt imex 0.34 *_ 0.23 _ k44""" 0.34

taildscape cotlllgtlratlon

t,argest patch ctex 0.04 0.21 0.15 0.13

Patch density 0.12 -0.00 -0.02 0.03

Edge density 0.42"" 0.22 # O.19 0.28
L,u/dscapt_ shape index --0.10 -0.21 -0.16 0.16

Patch _lcnness density 0.21 0.18 0.13 0.17
8bannon ¢ evenness index 0.20 0.06 0.07 0.11

P<n.l

P < 0,05,
P < 001

(mean ," = -().3g_. Waste areas, including land- 3.3. Modeling landscape scenic value
fills and sand mines, had low scenic value (mean

r = -0.30, The cnrrelation of lower density resi- The regression model developed l?om the landscape

dential areas with scenic values was not statistically metrics to explain scenic value perceived by residents

signiticant, in 1976 is shown in Table 6. All five variables in the

The comlmsitinnal metrics are smaple measures of model made a significant contribution (P < 0.05) and

what ts presem within the view. Their importance is taken together they accounted for approximately half

htrgely the meaning that we associate with them. The the variation in scenic value ,R 2 = 0.521).

strength of these correlations suggests that there is a Edge density made the strongest contribution to the

strong association between this meaning and scenic nmdel, indicating that this aspect of landscape corn-

value, plexity had an important relation to scenic value. This

was moderated by the positive contribution of the

3.2.2. lxmdwape configuration largest patch index, which is an indication of visual

In general, the configuration metrics had weak cot'- coherence and the potential unifying influence of a
e I w'r h tmns t h scenic value. Edge density had a posi- single dominant land use patch.

tire relation to scealc value in the 1976 views (mean The second most important contribution to the
r = 0.32l, but it was not significant in 1996. The other model came from the naturalism index. The impor-
configuration metrics were not significantly correlated tance of green nature to scenic value is a common
to scenic value research finding (Kaplan and Kaplan, 1989). That

._ These conlignration metrics measure the coherence wasteland made a significant negative contribution is
and complexity of patterns, and the diversity within a also congruent with past findings. However, the nega-
scene. While they are conceptually related to scenic tive contribution of forest cover is more difficult to ex-

value, as measured most did not relate as directly to plain, since forest cover is the most common 'natural'
Fig, 4. I',

residents' rating of the scenes as did the compositional land use in Dennis. This negative contribution had the indicated
metrics. effect of moderating the influence of naturalism, units in 1
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"Fable 6

Regression model predicting scenic value from landscape metrics

Variable Unstandardized coefficients Standardized coefficient F-ratio Pr_bahility

B S.E

Intercept 257.08 48.98 0.00
Forest - 1.12 0,52 32.64 4.66 0,037
Waste -4.59 1.88 -25,03 6.13 0.017

Naturalism index 34.41 9.02 52.83 1455 <0,001

Largest patch index 0.97 0.43 29.74 5.17 0.027

Edge density 1.55 0.35 54.31 20.12 <0.001

Note_: n = 56, R2 = 0.521, R2-adjusted = 0.473, F-ratio = 10.9. P < 0.0001.

Fig. 4. New houses not only intrude on the scenic quality of what was once a secluded beach, but also bring other intrusive uses as

indicated by the vehicle tracks on the upper beach and the need to harden the slope around the stairs. Scenic value fell from 153.1 SBE
units in 1976 to 99.2 SBE units in 1996.
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Fig. 5. The wideningof this highway,the significantincrease m traffic andother visiblechangescontributeto a drop in scenicvalue Fig. 6.
from - [02.9to -145.8 SBE units by plan

The coefficients from this model can be used to pre- quality. Sometimes these changes were evident from strip J_'
dict the scenic value ratings made by Dennis residents the GIS database, such as the change in Fig. 4 from which
in 1996 of the 1976 and t 996 views. The Pearson cor- water-based recreation (i.e.. a secluded beach) to lower and ol
relation between the predicted and actual 1976 SBEs density residences. However, other more qualitative landsc
was r -- 0.622 P < 0.001 / and 1996 SBEs was r = changes that may affect scenic value were not readily resalte
0560 ,P < 0.00D. apparent in the GIS database. For instance, a lower SBE u

Tbese findings indicate that landscape managers density residential land use classification does not in a low-
have a dependable way to assess the impacts of pro- itself provide information about the use of large rocks the in_
posed landscape changes. While the ability to explain co harden the erodable back-beach or the use of the viewst
50% of the variation in perceptions is quke power- area by off-road vehicles as evidenced by the tracks pact o

ful by social science standards, decision makers may in the sand. The land use classifications of the 1976 compl
hope for something greater, Anecdotal evidence from and 1996 views in Fig. 5 remain largely unchanged, by the

the residents indicates that they believe intense devel- However. the widening of the highway from two to the sc
opment has changed Dennis" character and its scenic four lanes with the introduction of a raised median units.
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Fig. 6. Several new residences have been built on this modest road above the beach, However, the scenic impact is somewhat screened

by planted trees and shrubs. The SBE changed from 20.8 to -8.7.

strip is accompanied by a significant increase in traffic, 4. Conclusions and implications
which brings a need for overhead traffic control lights
and other changes that impact the experience of the This study attempts to build upon a legacy of land-
landscape. In this particular instance, these changes scape perception research by Shafer et al. (1969), Zube
resulted in a drop in scenic value of more than 40 et al. (1974), Sell and Zube (1986), and others to de-
SBE units. Another example is illustrated in Fig. 6 of velop concepts and models to understand people's per-
a low-density residential area above the beach. While ceptions of changes made in the physical landscape.
the increase in residential land use coverage for this By looking at Dennis, Massachusetts, a landscape

viewshed is only from 43 to 46%, the visual im- that has undergone considerable development-related
pact of the structures is quite significant. An added landscape change within a 20-year period, the study's
complexity is that this impact is somewhat softened primary objectives were to document changes in this
by the growth of planted vegetation. In this view, landscape and residents' scenic quality perceptions
the scenic value changed from 20.8 to -8.7 SBE of them, and to test the validity of using landscape
units, ecology-based spatial landscape metrics to predict
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scenic quality perceptions. Results showed a signifi- What are the appropriate extent, grain, and elassi- in 1995.
cant dectease in overall scenic quality in the landscape fication of landscape elements? Is the extent of this lecfing

as the land use matrix shifted from one dominated by study sufficier_tly large and diverse to understand the frey Ho]
tbrest area to one where residential and related types landscape character of a community'? The data used Though
of development predominated. While the landscape here had a resolution of 30 m. Would a finer resolution Gobster

metrics that best exphtined scenic value in 1976 were better capture the subtleties in landscape configm'a- ors help
equally as efiective in explaining the scenic value of tion? Laudscape elements were identified using corn-
the 1996 tarldscape, those that dealt with the corn- mort land use designations. Perhaps there is a different
positkm of the landscape were on the whole more way to identif) landscape elements that incorporates Referer
effective predictors than those measuring landscape the qualitative aspects of built and natural elements,
conliguration, yet remains amenable to recording in a GIS database A_derson

Establishing the effectiveness of a landscape per- How accurate is the visibility analysis on which the A lane
ception model in the context of a changing land- scemc value analysis is based? The results presented remote

US Ge

scape is particularly important because it provides a here support the use of visibility analysis as a first step Brown,"r
basis for managing landscape character, While the in describing the landscape being viewed. However, and M
landscape underwent substantial change, the human the visibility analysis used here only considered to- Rocky
values that define scemc quality and its relation to pographic variation. Vegetation and structures on the Collin_
landscape composition and contiguration have re- land also obstruct actual visibility. Standard proce- Chandler,

Massaq

mained relatively stable, In other words, the land- dures need to be developed and wdidated that account Board,
scape scemc norms are relatively unchanged, which for the visual screening effect of land covet" when de- Cohen,L
resonates with previous findings investigating the termmmg a viewshed. Cons_t

perceptions of Dennis' residents over time EPalmer. How do local citizens think their landscape has Daniel, "l
1997). The results in Dennis indicate a preference for changed? It seems appropriate to extend the scope of assesm
natural appearing landscapes with a mosatc of open this type of study by asking a sample of citizens di- (Eds.),New 5

and forested land. Preference is for a dominant large rectly about their perceptions of change in their local Fonnan,
patch within a vie,a, rather than a more fragmented landscape. For instance, the change from a landscape York.
pattern. In addition, patch edges should be complex, matrix of forestland to one of residential yards may Gibson,J
and simple geometric shapes should be avoided, lead to a significantly different experience of the land- Hough

The good news is that this research relating scape. Thereissomeanecdotalevidencefromthe 1996 Giles Jr
patterr

GIS-generated landscape metrics to local scenic value respondents that Dennis residents feel things have got- Jackson.
explains about half af the vanarion in landscape per- ten much worse. On the other hand. vegetation growth theUI
ception, which appears very promising. The bad news and landscape management has increased scenic value Kaplan,
is that half the variation in landscape perception is in some areas. Finally, the way that landscape plan- Psyche
unexplained. There are several potential sources for ners. designers, and managers classify the landscape York.

this unexplained variation, There may be errors in the and its elements may not adequately represent the way Kirby,KLondo

data or analysis. For instance, the vtewpoints differ residents think about it. After all. the model that main- _:olasa,2
slightly between 1976 and 1996. and the viewsheds tains the ability to predict half the variation in scenic hereto
do not account for the screening effect of vegetation value after 20 years of change still leaves half of the Ecolo_
and structures, Predictive capacity may also improve variation unexplained. Verlag
with an increased understanding of how people think MacConr

Exten_

about their landscape and how this might be made MacConr
more amenable to recording in a GIS database. For Acknowledgements w.,
instance, experience of the landscape may be affected Ba_sl
by traffic volume, or the size. density, and health Financial support for this research was received 1951-
of vegetation. These observations indicate the need from the USDA Forest Service North Central Research Servic

MaeConr

for further mvesngations that replicate and improve Station. Urban Forestry Project in Evanston, Illinois. Updat
upon this line of research by addressing the following Lisa Swansey, an intern with the Dennis Planning De- 1990.
questions, partment, asststed by re-photographing the viewpoints Unive
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Abstract

Conversion of rural lands to urban and other built-up uses affects the mix of commodities and services produced fi'om the

global land base. In the United States, there was a 34% increase in the amount of land devoted to urban and built-up uses
between 1982 and 1997. This increase came predominantly from the conversion of croplands and forestland, with the largest

increases in developed area happening in the southern region of the country. In an analysis of drivers influencing developed
land uses in the US, we found results that were consistent with hypothesized relationships, including significant increases in

development as a result of increases in population density and personal income. From these results, we projected changes in
potential future urbanization and development by 2025 given estimated increases in population and real personal income. The
projections suggest continued urban expansion over the next 25 years, with the magnitude of increase varying by region. US
developed area is projected to increase by 79%, raising the proportion of the total land base that is developed from 5.2 to 9.2%.
Because much of the gtvwth is expected in areas relatively stressed with respect to human-environment interactions, such
as some coastal counties, implications for landscape and urban planning include potential impacts on sensitive watersheds,

riparian areas, wildlife habitat, and water supplies.
Published by Elsevier B.V.

Kevwords:Land use economics; Land allocation; Landscape planning;Urbanization trends and projections

1. introduction growth in the world's population is concentrated in
urban areas. While providing additional living space

Conversion of rural lands to urban and other built-up and infrastructure, added development may also di-

uses affects the mix of commodities and services pro- minish agricultural output due to farmland loss and

duced from the world's land base. Further conversions change ecological conditions due to conversion and

to such developed uses are likely to be substantial, as fragmentation of forests and other natural landscapes.

the world's population is projected to increase by more In this paper, we examine urbanization trends and

than one-third over the next 30 years, adding 2 billion drivers for the United States, a country that has added

people (United Nations, 2002). Almost all expected more than 50 million people between 1980 and 2000,
about a 24% increase (USDC Census Bureau, 2001).

While this growth in population is substantial, during
* Corresponding author. Tel.: +1-541-750-7267;

fax: +1-541-750-7329. roughly the same time period the amount of US land
E-mail address: ralig@fs.fed.us (R.J. Alig). devoted to urban and built-up uses grew by more
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than 34% (USDA Natural Resources Conservation oped area in future years. The discussion of historical Natur_
Service, 2001). This increase in developed land has trends across time and space in this section provides all, Nt
come predominantly from the conversion of croplands a foundation for subsequent empirical investigation uses
and forestland. Forests, in particular, have been the of key determinants of changes in developed area. cial, a
largest source of land converted to developed uses in When looking at the changes in US developed area infi'ast
recent decades, with resulting impacts on forest cover over time, two major data sources both show a steady laudfil
and other ecological attributes. From a societal view- increase in recent decades. Estimates by the US Cen- ers. V_
point, rapid increases in developed area have not gone sus Bureau extend farthest back in time, and show a areas,'
unnoticed by the US public. Urban sprawl tied with 130% increase in census-defined urban area between are in_
crime as the leading local concern of Americans in a 1960 and 2000. Census urban area is comprised of Land
late- 1990s poll by the Pew Center (2000). In 1999 ap- all telxitory units in urbanized areas and in places of coadu,
proximately 1000 measures were introduced in state more than 2500 persons outside of urbanized areas, consis

legislatures to change planning laws and to make The Census measure of urbanization labels as built-up used tc
development in the US more orderly and conserving, some land that is still to some extent available for rural throug

With respect to projecting developed area, Alig and productive uses, thereby probably erring on the side call m
Healy (1987) provided projections of changes in US of overgenerous inclusion. Although the term "paved land d,
developed area front 1982 to 2000 based on an earlier over" has frequently been used to describe urban land, Mo_
analysis of developed land area. However, that ear- only a small fraction of the land so classified is liter- World
lier stndy was based on only one cross section of na- ally paved. Natur_
tionwide land use data awtilable at the time. Although The other data source, which appears more useful ther, tl
the associated projections indicated a significant fu- in our study than Census urban data, is the National the 19!
ture increase in developed area, external demographic Resource Inventory (NRI) (USDA Natural Resources crease,
and macroeconomie projections did not anticipate the Conservation Service, 2001). The NRI estimate of de- the NI_
above-average growth in the 1990s, a growth that was veloped area increased 34% between 1982 and 1997. 5 year_
also accompanied by an accelerated rate of develop- Between 1982 and 1997, developed area as a percent- that of
ment. With the benefit of new data on population and age of the total land area in the 48 contiguous states Reg
development that are now available, the current study increased from 3.9 to 5.2%. One important feature of area be
updates those projections by incorporating additional the NRI data classification, in contrast to the Census accord
time-series data and updated external macroeconomic urban data, is the attempt to exclude areas devoted to Consel
and demographic projections, agricultural crops, forestry, or similar purposes when

Iu this paper, weexaminehistoricaltrendsfordevel- they are within a parcel or contiguous area that is Table 1

oped land area in the US over the past 20 years. Based otherwise built-up. Outside urban areas, the NRI also Definiti_
on historical data on urban area and associated demo- includes developed land occupied by nonfarm rural
graphic (e.g., population) and socio-economic factors built-up uses (e.g., rural transportation land), which Variable
(e.g., personal income), we estimate models of urban are not included in the Census urban category. POPUL_
land area. We use the models to generate 25-year pro- The NRI was conducted every 5 years between PERC/_

jections of potential future urbanization and develop- 1982 and 1997, leading to four estimates across time. METROAGRICt

ment, based on a projected 35% increase in the US NRI data are widely used and sampling details (e.g., PP,O_
population (NPA Data Services, 2001): We then dis- measurement error) can be obtained from the USDA SPATIA
CUSSimplications of projected increases in urban area Natural Resources Conservation Service's web site: HOUSE

and regional variations in urbanization, http://wwwmrcs.usda.gov/technical/NRIL For the NORTH

NRI, the intent is to identify developed land that has SOUTH
been permanently removed from the rural land base. NORTH

.... 2. Trends in developed areas Therefore, the developed land category includes: (1) SOUTr:II
large tracts of urban and built-up land; (2) small GREAT

Examining historical trends can provide helpful tracts of built-up land (less than four ha in size); SOUTH'
PACIFI(

guidance in identifying key factors that are likely to and (3) land outside of these built-up areas that is in CALIF(3
influence urbanization and other changes in devel- roads, railroads, and associated rights-0f-way (USDA

i :

i !
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Natural Resources Conservation Service, 2001). Over- 1,800T-
all, NRI "urban and built-up areas" are defined as land _. 1,600_
uses "consisting of residential, industrial, commer- _ 1,400

¢_ 1,200_-

cial, and institutional land" as well as several public "_ I,O00_L _I .I

infrastructure land use categories, such as railroads. _ 800_.
landfills, and sewerage treatment plants, among oth- _ 600 ..........
ers. Within NRI inventories of "urban and bnilt-up _ 400 ....................
areas," highways and other transportation facilities 200

are included if they are surrounded by urban areas. _" _44" .._*'_ ._" ._';" ,_.>-e._._,_..<-¢
Laud use defiuitions from the four NRI inventories _o os_-__,._ _._: o,_ ._._ e_., ._o
conducted in 1982, 1987, 1992, and 1997 remaiu "_ o_? _5" _3 _ .,.¢:s
consistent from one inventory to the next, and can be
used to examine the expansion of developed land uses +°_ @ _
through time. For the purposes of our analysis, we

Fig. 1. Change in developed area in the United States, by regmn,
call urban and built-up land and rural transportation 1982-1997(nfillionha) (USDANaturalResourcesConservation
land defined by the NRI simply "developed land". Service,2001).

Most of the US developed area has been added since
World War II (USDC Census Bureau, 2001; USDA
Natural Resources Conservation Service, 200l). Fur- states as listed in 'Fable 1, and had one-third of its

ther, the amount of US development accelerated in developed area added during those 15 years. Between
the 1990s. During 1982-1997, US developed area in- 1982 and 1997, the south had seven of the ten states
creased about 2% per year on average, according to with the largest average annual additions of developed
the NRI. The annual rate of conversion during the last area according to the NR1. The top three Texas,
5 years of this period was more than 50% higher than Florida, and North Carolina--each added more de-
that of the previous 5 years, veloped area than the country's most populous state,

Regionally, the largest increases in US developed California.
area between 1982and1997wereinthesouth(Fig. 1), As a subregion within the south, the southeast

according to the NRI (USDA Natural Resources (Florida, Georgia, North Cm'olina, South Carolina,
Conservation Service, 2001). The south contains ten and Virginia) in 1997 had more than 10% of its land

Table 1

Definitions of explanatory variables tested in the urbanization model

Variable Definition

POPULATION DENSITY Population (1000s) per square kilometer in county (Bureau of Economic Analysis)

PER CAPITA INCOME Per capita income (US$ 1000s) in county (Bureau of Economic Analysis)

METROPOLITAN Variable equals 1 if county is defined as rnetropolitan by the US Bureau of Census; 0 otherwise

AGRICULTURAL The gross market value before taxes and production expenses of agricultural products sold in the

PRODUCTS VALUE county (US$ 1000s) divided by land in farms (US Bureau of Census)

SPATIAL LAG Weighted average proportion of land in urban uses in surrounding adjacent counties
HOUSEHOLD SIZE Average number of persons per household in the county

NORTHEAST Variable equals 1 if county is located in CT, DE, ME, MD, MA, NH, NJ, NY, PA, RI, or VT; 0
otherwise

SOUTH "Variable equals 1 if county is located in AL, FL, GA, KY, MS, NC, SC, TN, VA, WV; 0 otberwise

NORTHERN MIDWEST Variable equals l if county is Iocaled in IA, IL, IN, MI, MN, MO, OH, WI; 0 othetavise

SOUTHERN MIDWEST Variable equals I if county is located in AR, KS, LA, OK, TX; 0 otherwise

GREAT PLAINS Variable equals 1 if county is located in MT, ND, NE, SD, WY; 0 otherwise

SOUTHWEST Variable equals I if county is located in AZ, CO, NM, NV, UT; 0 othep,vise

PACIFIC NORTHWEST Variable equals 1 if county is located in ID, OR, WA; 0 otherwise

CALIFORNIA ",_ariab!e equals 1 if county is located in CA; 0 otherwise
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tl.57 lost population between the 1982 and 1987 NRIs, re-
.= suiting in a loss in developed land area. The South-
.or" 0.4 west has the second highest level of developed area per

o.3 person. The south also has a relatively high nlarginal
_" rate of land consumption, and in addition has had rel-
,_ o.2 atively large increases in population compared to the
g Southwest and Great Plains (Fig. 3). Regional differ-
"" 0A enues for the south were also noted in studies by Alig

0 and Healy (1987) and Reynolds (2001).

o,,_ x,¢_.,_/ / ,,,,_,';",,#4' .#';" _,,,&_" Regional differences in urbanization rates are fur-

_4": / / ._e,4_ _,:.,_'__,_YC#__ ther illustrated by examining trends for three cities

(5 .#_,_ within these different regions. In the Pacific North-_.o_ '_#_ west region, for example, while the population of Port-
land, Oregon (Portland-Vancouver Metro Area) grew

Fig. 2. Total developed area per person, by US region, 1982, 1987, by 32% in the 1990s (USDC Census Bureau, 2001 ), its
1992,and 1997(USDANaturalResourcesConservationService. land area classified as urban increased by only 22%,
2001). resulting in a population density increase of 8% in a

state with a relatively potent land use law (Kline and
in developed use. This is similar to the northeast, Alig, 1999). In oontrast, in the south region, Charlotte,
with both the northeast and the southeast approaching North Carolina's population grew by 33%, but its ur- develot
12% of their total land area as developed. The north ban area increased by 44%. The more than propor- tion an
(northeast and northern Midwest regions combined) tional increase in urban area was due to city population additio:
had about one-third of the total addition to developed density decreasing by 5%. Finally, in the northeast is Key
area. Th.e western regions--Great Plains, Southwest, the case of Pittsburgh, Pennsylvania, where population area ha
Calilornia, and Pacific Northwest--accounted for less declined 5% and urban area increased by 1%, result- but wil
than one-fifth of the total addition, ing in an overall population density decline of 6%. tional s

The Great Plains and the Southwest show relatively As these examples illustrate, significant regional Healy
high marginal rates of developed area per additional differences can arise not just from total population tween i
resident. The Great Plains has the most developed area growth, but a!so in how that population is distributed as pop
per resident (Fig. 2) across all four NRI surveys. How- across space. While western regions had higher pop- using (
ever, it varies from the rest of the country in having nlation growth rates, the south has added the most survey

of built
variabh

70,000 [ -¢- South steadil3

60,000l/ _Northeast of the F

50,000 levels ,-lk-Northern mid_est additiol
_ Southernmidwest since ¥

.._ 40,0110 I-_'<-Southwest Census
--- Great Plains

=_. 30,000 l-e-Pacific northwest person_

_' !-O-California growth20,000 demam

10,000 historic
has als_

0 Stud

_ _,_' ,o__' _# X_'_ @_'_ _ ^_ (1977)countie

Fig. 3. US population by region, 1900-2000 (USDC Census Bureau, 2001). ulation
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Urban and nonurban population

in the U.S., 1950-2000
300,000 7

/ _ Urban [
B Nonurban [

250,000

200,000 - _ ...........

m
150,000 .....

2

100,000

50,000

Fig. 4, US populafon by urban and nonurban components, 1950-1998 (USDC Census Bureau, 2001).

developed area. The south has a larger total popula- Heimlich (1991) also examined a subset of US coun-
tion and on average adds more developed area per ties, focusing on those counties that grew by at least
additional resident. 25,000 persons and 25% between 1970 and 1980.

Key determinants of such changes in developed Land consumption rates were compared to an earlier
area have been studied at different scales of inquiry, study of fast-growth counties, showing that there was
but with relatively few statistical models at the ha- little change in marginal rates of urban land consnmp-
tional scale in the widely available literature. Alig and tion between 1960 and the early-1980s. The rate of
Healy (1987) estimated regression relationships be- population growth for larger cities increased on av-
tween urban land area and explanatory variables such erage in the 1990s compared to the 1980s. For cities ,_
as population and personal income for 1970-1980 with 1990 populations above 100,000, the median
using Census data, and for 1982 using the first NRt population growth rate in the 1990s was 9%, more
survey of land use. The most important determinants than double the median growth rate of the 1980s
of built-up area were population and personal income (Glaeser and Shapiro, 2001).
variables. The urban proportion of the US population Changes in regional urban land areas have also been
steadily increased from 1950 to 1998, with about 80% analyzed when developing regional land use pmjec-
of the population now living in urban areas (Fig. 4). In tion models in support of the USDA Forest Service's
addition to a growing US population, personal income (2001) Resources Planning Act Assessments. For ex-
levels on average have also increased substantially ample, in an early study, Alig (1986) estimated econo-
since World War lI, in constant dollar terms (USDC metric models of six major land uses in the southeast

Census Bureau, 2001). Margo (1992) reported that US for 1949-1984, which contained m%an population

personal income growth contributed to US suburban and personal income as key determinants in explain-
growth. In some cases income growth has increased ing the proportion of land devoted to urban and related
demand for larger houses and lots. Over that same uses. Follow-up studies were conducted for the south
historical period, area of US urban and built-up land central US (Ahnet al., 2002), Pacific Northwest (Kline
has also steadily increased, and Alig, 2001), Lake States (Mauldin et al., 1999)

Studies at a regional scale include Coughlin et al.'s and Maine (Plantinga et al., 1999). Consistent key de-
(1977) examination of urbanized land area for 41 terminantsfartheurbanareacomponentinthesestud-
counties in the eastern US in 1970 as related to pop- ies are generally population measures and personal

ulation density and housing density. Vesterby and income.
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Examination of past trends and associated studies would increase demands for land in residentiul, com- impact I

point to several core facts to guide our statistical inves- mercial, and industrial uses, and thereby increase the of"urbu_
tigation of key determinants of the more than doubling value of land in a developed use relative to rural hind account
of US developed area since 1950. First, post-World uses. rior goc
War lI increases in developed area were associated In testing the land rent theory in the case of urban with rea

with relatively large increases in population and per- and other built-up land, economic and demographic and preJ
sonal income. From 1950 to 2000, tl_e US population variables are used as proxies for rents from built-up income

increased by 86%, l?om 151 to 281 million people, land. Our basic approach in this study is to estimate demand:
Average family income (in constant dollars)increased the relation between the area of hind in urban and Agric
by more than 150% during this historical period, giv- other built-up uses and the economic and demographic sis that 1
ing individuals more income to spend. US per capita factors influencing such land use decisions. We exam- opportu_
disposable income in 1998 was US$ 22,353, which ined factors related to urbanization and development Urban fl
represents more than a 10% increase, in real terms, using regression models describing the proportion tural pr(
during the 1990s, when we observed acceleration of land in urban and built-up uses throughout the adoptin_
in the rate of expansion of developed area. Region- US. Given projections of the land use determinants, lots.

ally, during the past 40 years the largest population the fitted models are used in a subsequent section A va
growth in the US has been in the south, although to generate projections of urban and built-up hmd to eas deft
western regions have had a higher percentage in- 2025. to accot
crease in population. One factor in population growth Developed area data for analysis come from the eas like

for both regions has been the climate, as warm, dry four NRI data sets from 1982 to 1997 described counties
places grew since World War II (Glaeser and Shapiro, previously (USDA Natural Resources Conservation contain
2001), Service, 2001). Other data are from the USDC Census or more

Bureau (2001 ) and US Bureau of Economic Analysis, areas w

among other sources. We use county-level developed or (3) a
3. Modeling urban land land areas from the NRI inventories covering the 48 ties to

contiguous states to compute the proportion of land US, mo:
Land rent maximization is the theoretical basis in developed uses present within each county at each classifie.

for several decades of econometric modeling to sup- NRI inventory year. The dependent variable used in than om

port development of projection models of land use our regression analysis is a logit transformation of 2001).
changes. Barlowe (1978) defines land rent as resid- the county-level proportion of land in developed uses, We a

LAG) co
ual economic surplus, or the total revenue less the computed as land in

total cost. The initial formulation of the concept of [ P(Devel°pedm) ] In parti_
land rent is attributable to Ricardo in the 19th cen- logit(Developedm) = In
tury. Ricardo indicated that land rent is a function of 1 _,_)J spatial

of spati_
soil fertility or climate. Later yon Thunen extended where "In" is the natural logarithm and P(Developedm) result fi

Ricard0's theory by adding location and transporta- is the proportion of land in developed uses in each county (
tion costs components to the model (Barlowe, 1978). county m computed using NRI data. The logit pograph
Modern land use theory has been built on the earlier transformation was used as a dependent variable in the as count
contributions of Ricardo and yon Thunen, and can regression equation, where x is a set of independent ex- and Hel
be summarized as follows: given a fixed land base, planatory variables describing factors in each county variable

relative land rents are the key determinants of the al- m hypothesized to affect the urbanization or develop- signifiea
location of land among competing uses. A landowner ment of land, and/3 is a set of estimated regressiou lag vari_
is assumed to choose to develop land when the present coefficients: with the
value of the future stream of net returns generated area var
by land in a developed use rises above the present logit(Developednz) = ,6Xm son coro
value representing a rural land use or alternative rural
land uses, with all other factors or things remaining Actual explanatory variables tested in the regression lag vari_
the same. For ex,'maple, increased population growth model included population density to account for the informal
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impact that population growth has on the expansion variables. As a result, potential spatial autocorrelation
of urban areas. We included per capita incomes to in the estimated models remains untreated, which

account for the likelihood that urban land is a supe- is consistent with most existing published area-base
riot good, so that per capita land consumption rises type land use models (Plantinga et al., 1999).

with real personal income. Even with constant tastes We also tested household size as an explanatory
and preferences, a larger population base with higher variable. Househokl size has been decreasing over
income levels will add up to greater consumption and time, but it did not appear as a variable in the final
demands for developed space, model. An aging population has the effect of decreas-

Agricultural income is included to test the hypothe- ing family size and increasing the number of homes
sis that urban land consumption is inversely related to per person. In the past, each additional household con-
opportunity costs of foregone agricultural production, sumed about 0.4 ha of land. The average number of
Urban fringe residents in areas of high value agricul- persons per US household has been falling, from 3.14
rural production would tend to economize on land by persons per household in 1970 to 2.63 in 1990 (USDC
adopting more compact settlement patterns or smaller Census Bureau, 2001). However, cross-sectional vari-
lots. ation appears to have overwhelmed changes across

A variable describing existing metropolitan ar- time in our data series and the variable was dropped
eas defined by the US Census Bureau is included fi'om consideration in the model.
to account for the likelihood that existing urban ar- One other research question is whether significant
eas likely attract new development. Metropolitan regional variations exist regarding the consumption of
counties satisfy at least one of three criteria: (1) land lbr developed uses. We tested regional dummy
contain a city or town with a population of 50,000 variables to account for regional differences in ur-
or more; (2) are Census Bureau defined urbanized banization rates, using the south as the reference re-
areas with a county population of 100,000 or more; gion.The regression equation estimated is
or (3) are counties with close economic and social

ties to other metropolitan counties. For the whole Logit(Developed)

US, more than one-quarter of counties are currently =/Jo +/q (POPULATION DENSITY)
classified as metropolitan. That compares with less
than one-tenth 50 years ago (USDC Census Bureau, + fie(PER CAPITA INCOME)

2001). + ,83(AGRIC. PRODUCTS VALUE)

We also tested a spatial lag variable (SPATIAL + ,84(METROPOLITAN)+ ,85(NORTHEAST)
LAG) computed as the weighted average proportion of
land in urban uses in surrounding adjacent counties. + '86(NORTHERN MIDWEST)

In particular, the spatial lag accounts for potential +,S7(SOUTHERN MIDWEST)
spatial autocorrelation that can arise from our use +/38 (GREAT PLAINS) +/39 (SOUTHWEST)
of spatial land use data. Spatial autocormtation can
result from omitted spatial variables that influence IFICNORTHWEST)
county or region-wide land use changes, such as to- + ,SII(CALIFORNIA).
pography, and spatial behavioral relationships, such
as county, state, or regional land use policies (Nelson Specific explanatory variables are described in
mad Helierstein, 1997). Inclusion of the spatial lag Table 1, where ,8o is an intercept term, and the /_t
variable in preliminary tests resulted in a statistically though ,Sll are regression coefficients to be esti-
significant positive coefficient: However, the spatial mated. Two versions of the regression equation were

lag variable also was found to be highly correlated estimated. The first version is based on ordinary

with the population density, income, and metropolitan least squares, while the second uses generalized least
area variables included in the model, based on Pear- squares to estimate a random effects model (Greene,
son correlation coefficients. For this reason, the spatial 1998) that accounts for potential cross-correlation
lag variable was omitted from final models so that among multiple time-series observations of developed
information could be obtained regarding those other land within individual counties.
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4. Results ing tendencies in land matq_ets, where higher values abundant
for agricultural production would tend to reduce the of the U_

4.1. Regression results consumption of land for nonagricultural uses. How- decision-
ever, a positive coefficient may reflect the tendency dressing

The main findings are consistent with hypothesized for high value agricultural land in many parts of the to suppor
relationships. Results of the regression models are pre- US to be located in relatively close proximity to ex- the futur_
sented in Table 2. The ordinary least squares regres- isting urban areas. In fact, we did find that POPULA- Our pt

sion model is highly significant, with an adjusted R 2 = TION DENSITY and AGRICULTURAL PROD UCTS puting pr
0.60 (F = 1.614, d.f. = 11, P < 0.001). The gener- VALUE were relatively highly correlated, based on a within cc
alized least squares model also had an adjusted R 2 = Pearson's correlation coefficient of r = 0.74. This is lation de
0.60, but is found to be superior based on a Lagrange consistent with the hypothesis that high per hectare pmporfio
Multiplier test (LM = 16.223, d.f. = 1, P < 0.001). agricultural values are found in more urban settings, respectiv4
All estimated coefficients generally are found to he The statistical significance of the regional dummy laud thro

statistically significant at a high level of confidence variables suggests that regional differences exist in the Popula
(P < 0.0001) and with the expected signs, consumption of land for developed uses. The negative county-le

The estimated coefficient for the POPULATION coefficients for all regional dummy variables are con- 2025 (N[

DENSITY variable suggests that population density sistent with historically higher rates of land consump- in popula

has a positive impact on the proportion of land in ur- tion per additional person in the south, which is the 49% in tt
ban uses. The variable PER CAPITA INCOME is also refetence region in the regression models, in the so

positive and consistent with increased consumption 80% in tl_
of land for urban uses as personal incomes rise. The 4.2. Projections of developed area in Califo
variable METROPOLITAN is positive and suggests in- come (in

creased expansion of urban land uses in areas located We used the estimated regression model coefficients average 7
within metropolitan areas as defined by the US Cen- to project developed land area to 2025 for theUS. Pro- The N
sus Bureau. jected estimates of developed area can then be factored jected to

The other income-related variable, AGRICUL- into the many long-range projections of future supply 70.5 milli
TURAL PRODUCTS VALUE, has a negative cool- and demand for agricultural crops, animal products, landarea_
ticient in the ordinary least squares model, but is forest products, recreation land, wildlife habitat, water next quar
positive in the generalized least squares model. A use, and other landscape and environmental measures varying h
negative coefficient likely would reflect the equilibrat- (see for example, USDA Forest Service, 2001). An projected

Table 3

Table 2 Actual and
Estimated coefficients of the urbanization models

Variable Ordinary least squares Generalized ieast squares Region

Estimated coefficient t-sta0stic Estimated coefficient t-statistic Noriheast
South

Intercept -3.787 -141.19 -3.621 --160.02 Northern M
POPULATION DENSITY 0.563 18.94 1.738 79.86 Southern M

PER CAPITA INCOME 0.055 35.83 0.043 349.75 Great Plain_

METROPOLITAN 0.681 45.82 0.538 19.94 Southwest

AGRICULTURAL PRODUCTS -0.020 -9.33 0,005 25.63 Pacific Not1

NORTHEAST 0.004 0.06 -0.198 -4.26 California

NORTHERN MIDWEST -0.200 -12.42 0.185 -5.89

SOUTHERN MIDWEST -0.637 -37.41 -0.606 --18.00 US total

GREAT PLAINS - 1.332 -61.35 - 1.285 -- 30.10 Percentage

SOUTHWEST - 1,646 -58.74 - 1.595 - 29.24 _Projecl
PACIFIC NORTHWEST - 1.272 -41.26 - 1.268 -20.24 I_Develc

CALIFORNIA -0.991 -22.91 - 1.205 - 14.19 c Based

Model statistics Adjusted R2 = 0.60, F = 1.614 Adjusted R2 = 0.60, LM = 16223 d Based
(d.f. = l 1. P < 0.001), N = 11967 (d.f. = 1, P < 0.001), N = 11967 e Based
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abundance of land is seen by some as one hallmark the south, 80% in the northern Mid'vest, 81% in the

of the US, and projections of developed area can aid southern Midwest, 71% in the Great Plains, 86% in
decision-making as a forward-looking process in ad- the southwest, 82% in the northwest, and 98% in Cal-
dressing whether adequate rural land will be available ifornia, for a nationwide increase of 79%. The south

to support valued environmental goods and services in is projected to continue to have the most developed
the future, area, reaching nearly 19 million ha by 2025.

Our projections of developed area involved corn- The percentage of the total US surface area in the 48
puting projected future proportions of developed land contiguous states occupied by developed or built-up
within counties, based on projected values of popu- uses is projected to increase from 5.2% in 1997 to
lation density and other explanatory variables. The 9.2% by 2025. The projected developed and built-up
proportions were then multiplied by each county's area of 70.5 million ha in 2025 represents an area
respective land area to estimate the total area of urban equal to 38% of the current US cropland base, or 23 %
land through 2025. of the current US forestland base (Smith et oh, 2001).

Population density projections are based on We also performed sensitivity analyses by altering
county-level projected population growth through projected trends in population density and personal
2025 (NPA Data Services, 2001). Projected increases income growth (Table 3). Assumptions about the fu-
in population through 2025 are 13% in the northeast, tare are a major influence on projections and we can

49% in the south, 20% in the northern Midwest, 45% gain some insights on the relative importance of dif-
in the southern Midwest, 25% in the Great Plains, ferent assumptions or study limitations by altering key
80% in the southwest, 54% in the northwest, and 44% assumptions and assessing the effect on projections.
in California. Projected increases in per capita in- To help guide the sensitivity analyses, we assessed
come (in constant dollars) within individual counties the relative influence of explanatory variables in our
average 72% nationwide, model. We computed elasticities that represented.tbe

The NRI-defined area of developed land is pro- estimated change in the proportion of developed land
jected to increase from 39.5 millionha in 1997 to given a ten percent change in each explanatory vari-
70.5 million ha in 2025 (Table 3). Projected developed able. Three elasticities for nondummy variables corn-

land areas suggest significant urban expansion over the puted at the mean are: population density, 0.0004,
next quarter century, with the magnitude of increase per capita income, 0.0036; and agricultural products,
varying by region. Byregion, developed land areas are 0.0000. For example, at the means, a 10% increase
projected to increase by 73% in the northeast. 75% in in personal income in the model would increase the

Table 3

Actual and projected hectares _ l@10s'Jof developed land in 2025. oy regmn

Region 1997 ° 2025 c Low" 2025 High" 2025

Northeast 5900 10197 7817 13026

South 10696 18688 14248 24049

Northern Midwest 8669 15619 11692 20584

Southern Midwest 6259 11323 s4zlR 14997

Great Plains 1956 3353 2560 4395

Southwest 2161 4019 2942 5598
Pacific Northwest 1636 2976 2207 3998

California 2208 4366 3133 5946

US total 39485 70541 53047 9249,1

Percentage of continental US area developed 5.2 9.2 6.9 12.1

'_Projected using coefficients from generalized least squares model _Pable 21
bDeveloped area for continental US ,USDA Natural Resources Conservation Service. 2001 I.

c Based on population and per capita income growth projected b) NPA Data Services (20011.

aBased on 50% less population and per capita income growth projecled by NPA Data Services _2001).

e Based on 50% more population and per capita income growth projected by NPA Data Services 20011.
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predicted proportion of developed land from 0.0456 to variable could be correlated with other topographic job oppo
0.0492. The elasticities suggest that population den- and geographic fuctors also influencing developed earns mc

sity and pro"capita income have the larger relative in- land area. Limitations in data with which to describe (Ahearn e
fluences, although note that a single point estimate agricultural land rents have led some investigators to urban ar_
should be viewed cautiously because of the nonlinear suggest that, generally speaking, developed uses are many US
nature of the logistic function. That is, the elasticity so dominant over agricultural uses in land urarkets The st_
will vary, depending where on the function the values that agricultural income has no measurable influence able coef
are computed, on consumption of land for developed uses. Ideally, reference

In our sensitivity analysis, if population density and the agricultural land rent-related variables should rep- and Heal
personal incomes grow 50% less than projected, the resent net agricultural profits or land rents per hectare, study ex_
percentage of the total US surface area in the 48 con- but data with which to construct such variables are surement
figuous states occupied by developed or built-up uses not available across all counties in the US. study ant
is projected to increase to 6.9% (rather than the base The role of agricultural income in such a model is 1982 NRI
9.2%) by 2025. If population and personal incomes complicated as well by the fact that many agricultural more bui
grow 50% more than projected, the percentage of the producers have benefited financially through land The soutl
total US surface area in the 48 contiguous states oc- markets from the encroachment of urban growth. The oped area

cupied by developed or built-up uses is projected to market price of land can be decomposed into different Natural R
increase to 12.1%. sources of value, such as its cun'ent use in agricultural The im

production and its expected use in alternative enter- close to ;
prises. In many areas adjacent to urban centers, the Great PI_

5. Discussion influence from the expectation of urban development change. 'I
on the value of the land is greater than its actual, cur- of land fc

Regression results are consistent with hypothe- rent use in farm or forestry production. For example, ulation oh
sized relationships between developed area and socio- more than 15% of US farmland is considered to have falling po
economic factors driving the development of land. urban development significantly influence its market led to prc
The results also are largely consistent with findings in value. For those urban-influenced hectares, urban de- Common,,
earlier studies. In particular, positive coefficients for velopment pressures account for two-thirds of their (Popper a
the population density and personal income variables market value (Barnard, 2000). For many landowners, Several
in a national scale study are consistent with findings this urbanizing influence can materially increase their oped area
by Alig and Healy (1987). Based on the regression net worth, and allow them to borrow more and per- growth in
model developed using 1982-1997 NRI data, the pos- haps expand their agricultural operations, or to sell traction o:
ifive coefficients for population density and personal their land and realize capital gains. (2) above
income result in a projected increase of 79% in US Some producers view urban sprawl as a business per additi
developed area by 2025. Projected development rates opportunity, providing an adjacent market that allows Conservat
vary by region, with a range of 71-98% and with the them to stay in from production. They can shift their Expansior
south continuing to have the most developed area. commodity mix to satisfy the nearby market demand the south

Land values for developed uses typically exceed for perishable fruits and vegetables, as well as other tare natur_
those for rural uses by a substantial amount and while fresh commodities. Other producers have adjusted by region's f(
agricultural vahms are usually second to developed catering to the demand by local residents for farm The sot
uses in potential value, they are often influenced visits. In 2000, 28% of respondents indicated that a for multip

by development potential. Our negative coefficient motivation for their sightseeing trip was to visit a farm raphy and

in the ordinary least sqnares model for the variable or agricultural setting (calculations based on USDA dynamics,_;i representing agricultural products value is consistent Forest Service, 2000_2002). These include visits to use can ch

V with Bmeckuer and Fausler's (1983) findings that purchase farm products or visits to learn about farming area chan!
agricultural rent had a negative impact on urban land and enjoy the view on the farm. Pumpkin patches and flow betw_
consumption in 40 urbanized areas. However, the U-pick operations are common in many urban areas, is primaril
positive coefficient in the generalized least squares In addition, adjacent urban development can mean oped uses,
model suggests that the agricultural products values that farm operator household members have off-farm developed
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job opportunities. The average US farm household frequently shift into forest or agriculture. Movement
earns more income off the farm than on the farm of hind between forestry and agriculture in the last two
(Ahearn et al., 1993). Off-farm opportunities in nearby decades has resulted in net gains to forestry that have
urban areas have been a key to the survivability of offset forest conversion to urban and developed uses in
many US farms, area terms. However, forest conditions of hectares ca-

The statistically significant negative dummy vari- tering and exiting the forestland base are likely to have
able coefficients for all regions relative to the south been quite different; entering hectares may be bare
leference case are consistent with the findings by Alig ground or have young trees, while exiting hectares of-
and Healy (1987) regarding the south. The present ten contain large trees before conversion to developed
study examined changes using four NRI data men- uses.

surement points, while the Alig and Healy (1987) Concern about the attributes of exiting or entering
study analyzed data from the 1982 NRI. Since the forested hectares was heightened in the 1990s when
1982 NRI, the south has continued the trend of having the rate of development increased, with 0.4 million ha
more built-up land per capita than the US average, of forests converted to developed uses per year. Over
The south had the largest percent change in devel- the entire land base, the total or gross area shifts in-

oped area among regions from 1992 to 1997 (USDA volving forests are relatively large compared to net
Natural Resources Conservation Service, 2001). estimates. Increased rate of development may mean

The increase in developed area for the south was more indirect pressure for conversion of forests, where
close to 20%, almost four times as large as for the forests are converted to replace agricultural land that
Great Plains, the region with the smallest percent has been developed. When all conversions of land into
change. The Great Plains' lower rate of consumption and out of forest are included, the net area of nonfed-
of land for developed uses is related to relative pop- eral forests increased by about 1.6 million ha in the
ulation changes. With respect to landscape planning, contiguous 48 states between 1982 mid 1997, accord-
falling populations in some Great Plains counties has ing to NRI estimates. However, gross area changes
led to proposals to create in such places a "'Buffalo involving forests totaled about 20 million ha between
Commous" or large ecological or wildlife refugees 1982 and 1997, an order of magnitude greater than the
(Popper and Popper, 1994). amount of net changes.

Several factors contribute to expansion of devel- We performed sensitivity analyses involving ma-
oped area in the south: (1) above average population jor assumptions underlying our projections--future
growth in part due to climatic factors, including at- growth in population density and personal income--to
traction of immigrants (Glaeser and Shapiro, 2001); address uncertainty because we are dealing with an
(2) above average marginal consumption rates of land open system and with the unknowable future. Corn-
per additional resident (USDA Natural Resources plexities include using relationships derived from
Conservation Service, 2001); and (3) income growth, past trends to project future patterns in conjunction
Expansion of developed area and urban sprawl in with using assumed future values for key explanatory
the south has been described as a major issue for fu- variables. Projections can help to narrow the range of
ture natural resource management, especially for the possible futures that decision makers need to focus
region's forests (Seelye, 2001; Wear and Greis, 2002). on, but regardless of the sophistication of the under-

The south is a region where land is often suitable lying models, the possibility of unpredictable events
for multiple land uses, given relatively gentle topog- remains. Efforts to reduce uncertainty can reveal pre-
raphy and ease of access. When examining land use viously undisclosed complexities, and availability of

dynamics, the malay different pathways by which land additional data and research may warrant periodic
use can change warrant examining both net and gross redoing of certain long-telxn projections. This study
area changes for major land uses. Fur example, the updated the Alig and Healy (1987) study, which had
flow between forestland and urban and developed uses access to only one cross section of NRI land use
is primarily a one-way flow toward urban and devel- data available in the mid-1980s. The earlier extemal
oped uses, although some land classified as urban and demographic and macrueconomic projections also
developed (e.g., corridors for electrical lines) may in- underestimated what actually transpired and did not
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anticipate above-average US economic growth in the areas, such as states or counties, should be borne Frat
1990s, accompanied by an accelerated rate of devel- in mind. owner:
opment over a broad geography, nomer

With respect to broad-scale geography, our pro- nomic
jections of developed area indicate that most of the 6. Conclusions physic
US will remain undeveloped. However, undeveloped 1981;
land may be scarce in certain areas, including where Our regression results are consistent with hypoth- Trend_
urban sprawl is a concern. Development is often con- esized relationships, and population density and per- tion ,,v
centrated close to interstate highways and in coastal sonal income levels are the primary determinants of chang_
areas, where more than half of the US population developed area in the US. Developed land in 1997 rep- of run

resides (USDC National Oceanic and Atmospheric resented about 5.2% of the land base in the contiguous on the
Administration, 1999). Coastal counties are among 48 states, and this is projected to ahnost double by attract

the most heavily developed areas in the nation, with 2025 based on our regression model. Projected devel- often
the coastal areas of California as examples in that opmant rates vary by region, with the largest projected inerea:

state. The significance of the METROPOLITAN vari- increase in the south, whose
able in our model suggests that new development Further increases in developed area will have sig- struct_
is likely to occur close to older development. As nificant implications for landscape and urban plan- about
population grows, and as coastal areas accommodate ning. Entire conferences or symposia (e.g., American Bureal
ever-increasing residential, commercial, and indus- Farmland Trust, 1999; DeCoster and Sampson, 2000) in 179
trial uses, land and water resources are expected to have been devoted to exploring the range of impacts in pop

diminish in both quality and quantity (USDC National of land development. The land use and environment densit:
Oceanic and Atmospheric Administration, 1999). linkage affects many goods and services and selected 1999 ,
With respect to temporal changes, our projections are aspects are covered in periodic national resource as- densit:
intended as long term, which may mask shorter-term sessments (e.g., USDA Forest Service, 2001), regional warrar
fluctuations in underlying population changes and resource assessments (e.g., Kline et al., 2001), and and re

settlement patterns. A historical example of such other studies (e.g., Kahn, 2000). Belt" I
shorter-term shifts is that the decadal pattern of non- Such human-environment impacts will include di- Con

metropolitan population rebound in the early- 1990s rect and indirect effects, and can also vary across space landsc
was followed by slower growth in the second half of and time. Direct impacts include conversion of the 11,1- mulati
the decade. The nonmetropolitan US as a whole had ral land base for forestry and agriculture, likely leading includq
net in-movement of people from metropolitan areas to a smaller overall rural land base in the future. For that av

and a significant population rebound, in contrast with example, US forest area is projected to be about three space
the 1980s (USDA Economic Research Service, 2002). percent smaller by 2050, primarily due to conversions 1996).

The relationship between population and developed to urban and developed uses (Alig et al., 2002). This the ful
area involves components that may be of interest to translates into less wildlife habitat and outdoor recre- genera
policy makers. First, developed area per person in- ation area. taxes J
creased between the 1982 and 1997 NRI surveys. Indirect effects include forests and agricultural values

This suggests that the country is not economizing on lands that can be physically fragmented. Fragmenta- chang_
its use of land for living and playing. This has raised tion can affect natural resources in a variety of ways, being
concerns about urban sprawl, further bolstered by the with adverse impacts often cited, such as fragmen- still be
acceleration in development in the 1990s_ Second, tation of green space or wildlife habitat for certain Altk
our use of aggregate numbers masks large variation species, ff fragmentation rates increase faster than some

across space. For example, developed land as a per- population growth, this can have a "bow wave effect" ter off
centage of a state's land base has a wide range, from (DeCoster, 2000), which extends far in front of ex- checke
less than one percent in states such as Wyoming, to panding development. It can lead to higher land and fo
more than 25% for New Jersey. Thus, our study was prices, social and regulatory pressures that affect rural impacl

designed to provide broad-scale indicators of devel- land uses, and changes in incentives to manage rural Ahean
oped land; and possible variation across more local land. compl_
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Fragmentation of ownerships into several smaller pollution associated with farm and forestry produc-
ownerships is referred to as parcelization. This phe- tion, loss of local farm infrastructure such as input
nomenon can also have profound impacts on the eco- suppliers, and the difficulty in expanding for those
nomics of farming or forestry, even when land is not producers who would like to purchase nearby parcels
physically altered in any major way (Healy and Short, of land. For those who want to stay in agriculture
1981; see also Gobster and Rickenbach, this issue), or forest production, low profit margins do not allow

Trends over time in fragmentation and parceliza- producers to compete with developers for additional
tion warrant further study, along with monitoring of land as land prices are bid up by residential and other
changes in population density for different classes types of development encroachment. All of these
of rural and urban land (Alig, 2000). More people impacts can easily translate into higher production ilzi!!

on the landscape include those in rural areas with costs.
attractive recreational land and aesthetic amenities, Social consequences of landscape changes can

often involving forests. Such demographic changes affect both rural and urban interests. For urban plan-
increase the size of the wildland-urban interface, ning, implications of growth in urban populations and

whose expansion has exacerbated wildfire threats to developed area can include increased traffic conges-
structures and people. Overall, on average, the US had tion, conversion of open space, increased commuting

about 30people/kin 2 of land in 1999 (USDC Census times, residential energy consumption (e.g., Kahn,
Bureau, 2001). This compares to about 2people/kin 2 2000), and concerns about changes in quality of life.
in 1790. Although the US has had a large increase Changes in quality of life may improve in some

in population density, the US had a lower population cases with increased housing opportunities. Those
density than the world average of 40persons/kin 2 in involved in landscape and urban planning will also
1999 (United Nations, 2002). However, population recognize that significant expansion of developed

density continues to vary notably within the US, land is often an inadvertent byproduct of policies
warranting monitoring of trends in snburbanization that were designed for other purposes. Related fu-
and regional migration (e.g., from the northern "Rust ture research could investigate how natural amenities,
Belt" to the southern "Sun Belt"). such as climate (e.g., Kahn, 2000), topography, and

Continued spread of built-up uses over the rural presence of bodies of water correlate with changes in
landscape has other important indirect impacts. Cu- settlement patterns and nonmetrnpolitan population.
mulative effects of expanding developed land may An increasing population of retirees has augmented
include loss of farmland and forestland to a degree out-migration from central cities and suburbs to rural

that availability of working farms and forests Or green areas that offer aesthetic amenities. In such cases, nat-
space may become an issue (Kline and Wichelns, ural amenities may be more important determinants
1996). Expectations of neighboring landowners about of development than nearness to metropolitan centers
the future use of their land may also be influenced, or type of local economy (McG-ranahan, 1999; see
generally reflected in higher asking prices. Property also Hammer et ah, this issue).
taxes may also rise, reflecting the new, higher land Future research needs also include further investi-
values. Composition of land ownership may also gation of the potential impacts of greater numbers of )
change, with an increasing proportion of landowners people occupying the US landscape and the result-

being primarily noufarmers, although the land may lug impacts on quality of life as well as on goods
still be used for farming, often on a rental basis, and services from terrestrial and aquatic ecosystems.

Although in the face of encroaching urbanization Population increases can lead to more fragmentation
some individual agricultural producers may be bet- and parcelization of terrestrial ecosystems. An exam-
ter off when they sell their land to developers, the ple of related research is examining the relationship
checkerboard pattern of developed land and farm between timber management activities of forest own-
and forest production can have a variety of negative ers and density of development (Kline et ah, 2004):
impacts on producers who choose to stay (Alig and Integrating urbanization into landscape-level ecologi-
Ahearn, 2003; Alig et al., 2003). Impacts include cal assessments is receiving increased attention (Kline
complaints by new residents about the noise and et al., 2001).
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Additional data collection and data enhancements sources Conservation Service. We acknowledge ftmd- DeCoster,
permitted us to expand our investigation at a broad ing support from the USDA Forest Service's Pacific Forest
scale of developed area trends compared to an ear- Northwest Research Station and Strategic Planning 2000,
lier study (Afig and Healy, 1987). Since the earlier and Resource Assessment office, and EPA's Office Glaeser,
study, availability of geo-referenced data sets has of Atmospheric Programs. Sequestration Branch in CensusMetroF
expanded. Future advances in land use analyses will Washington, DC. PC
likely also rest in part on continued improvement of Gobster,I

spatial databases, including spatial socio-economic References ofpriv;
data; as well as improvements in spatial economet- change

165 t_

ric methods to support empiricM data analyses. One Aheam, M., Perry, J,, EI-Osta, H., 1993. The Economic Well-being Greene, _

current shortcoming is the quality and spatial scale of of Farm Operator Households. AER No. 666, US Department ed. Ec_

available data. Trade-offs must be considered when of Agriculture. EconomicResearchService,Washington, DC. Itammer.

assessing the costs and benefits associated with spa- Ahn, S:, Plaafinga, A., Alig, R., 2002. Detenninants and Voss,

tial detail in landscape and urban planning. Along projections of land use for the South Central Unitexl States. residen
Sov. J. Apph For. 26 (2), 78 84. Central

with improved data bases, monitoring of developed Alig, RI, 1986. Econometric analysis of forest acreage trends in Healy, R
area trends, associated investment in infrastructure the Southeast. For. Sci. 32 (1), 119-134. Trends,

(e.g., transportation networks and nodes), and re- Alig, R., 2000. Where do we go from here? Preliminary scoping Washin
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Abstract

Residential development at the rural fringe, although contributing to many environmental problems, is steadily attracting
new homeowners. Among the appeals of living "out in the country" are being closer to "nature" and having "space." The
purpose of this study is to examine what these concepts mean to individuals who decide to live in new eomnaner-based
subdivisions. Study participants (N : 231), drawn from 18 residential communities in the same rural township, responded
to a mailed survey that included 24 photographs of natural areas in communities such as theirs. In addition to having the

scenes rated in terms of their similarity to the participants' own setting, the survey included other approaches to assessing the
perception of the nearby natar_l setting. Responses to one of these, an open-ended question about describing their neighborhood
to a friend, showed a strong preponderance of nature-related descriptions (33% of all items mentioned). Based on the other
questions, a typology of seven distinct kinds of natural areas emerged: manicured/landscaped areas, trees, gardens, mowed
areas, forest, open fields, and wetlands. Using these seven nature categories to predict participants' ratings of community
satisfaction, regression analyses showed the overwhelming role played by the availability of forests. The forested scenes were
also by far the most preferred. Yet forests are particularly vulnerable as new developments replace existing woodlands. The
study thus points to the importance of finding ways to preserve the forested land, for environmental reasons as well as for
the satisfactions derived from them by residents, neighbors, and visitors. Such protection of forests, as well as wetlands and
open meadows, is more likely if these areas are seen by residents as being integral, communally owned parts of the overall
development.
© 2003 Elsevier B.V. All rights reserved.

Keywords: Natural environment;Sprawl; Landuseplanning;Perception;Environmentalpreference; Forest

1. Introduction The flight to the country is not a recent phe-
nomenon. In recent decades, however, the dilemmas

Where once there was forest the land was cleared, caused by the massive transformation of the landscape

Roads were built. Big houses went up. Sod was laid have received increasing recognition internationally.

down on bare soil. People moved in. For these new Sprawl has become a problem of national propor-
residents this became their dream home "out in the tion in the United States. Among its characteristics

country." are: low-density developments, reliance on automo-
biles, lack of centralized planning, and segregated
land uses and land covers (Brown, 2001). Despite

* Corresponding author. Tel.: +1-734-763-1061;
fax: +1-734-936:2195. all the negative ramifications, the leap-frogging con-
E-mail address: rkaplan@umich.edu (R. Kaplan}. tinnes. More big houses on big lots appear in yet

0169-2046/$20.00 © 2003 Elsevier B.V. All tights reserved.
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another area that had recently been a field, farm, or sumnaer resort community. Its 30 lakes and 10 miles not retur
forest. (16 kin) of river are still a major attraction, as is its is, there

People who move to these new locations likely do proximity to major transportation routes and reason- based or
not cherish the longer commutes and dependence on able commute to Detroit (Stanford, 19991. Hamburg than the
their cars. Among the tradeoffs that make living "out in Township is one of the fastest growing townships 648 sur_
the country" an attraction are being closer to "nature" in Michigan's fastest growing county, Livingston analyses
and having "space." The purpose of this study is to (Livingston County Data Book, 2000). tradition
examine what these concepts mean to individuals who In the early 1990s Hamburg Township enacted
decide to live in new conunuter-based subdivisions at an incentive-based open space ordinance to preserve 2.2. Sur

the urban fringe. While these homeowners live in an natural areas in residential developments. Built along
area that is still t_latively rural, their subdivisions are the lines of Arendt's (1996, 1999) open space con- The
emblematic of suburban sprawl with relatively large servation approach, this ordinance allows developers townshit
lots and substantial lawns, to site homes on smaller lots than normally required the resic

There is a sizable literatni_ that documents the de- if they preserve specified amounts of the natural, yet feelings

sire for and benefits of having access to nearby natu- buildable, land as open space. (For example, iu an their net

ral areas (e.g., Schroedel, 1988; Kaplan and Kaplan, area normally zoned for I acre (0.40ha), lots in a Resid,
1989; Frumkin, 2001). There is also indication that conservation subdivision are permitted to be one-third tics of tt
knowledge of the availability of nature plays an ira- smaller.) These reserved open spaces, including trails of apprt
portant role wttether or not residents actively engage and pathways and recreational sites, are owned com- you wot
with it (Kaplan, 1984a) and that having natural ele- munally by the residents of the developnrent, iFurther a friend,
merits in the view front the window is a source of details of Hamburg Township's approach are available to menti

psychological benefits (Kaplan, 2001). in Open Space Planning (Livingston County, 1996)._, how we
There are many ways to satisfy these desires and The study included residents of eleven such open forest,'"

benefits from the nearby natural environment. Rest- space communities as well as seven traditional corn- acterize
dential developments at the urban fringe, however, all munities, tFinding_ related to comparisons of the two features
too often meet these desires at great environmental community types are presented _n Kaplan et al. (in "wetlan{
cost (Benfield et al., 1999). Existing forestlmrd is re- press)). All housing communities were built since these ite
moved to make room for homes; habitat for wildlife is 1990 and were at least 90% completed by the time of not at al
destroyed; impervious surfaces ate increased; and the the survey (fall 20001. Table 1 shows the distribution items fo,
chemicals used to maintain vast lawns are unhealthy of the communities included in the study in terms 01 are not i
for entire watersheds. It is thus important to examine median home value and the number of homes in each Incluc
whether the desire for space and for living close to community, booklet,
nature can be satisfied in ways that are more environ- Surveys were mailed to all residents in the selected on each
mentally sustainable. This study explores a variety of communities using contact information provided by commur
natural settings available to the homeowners and their the township. We could not ascertain whether the woods "_
satisfactions with the patterns of nature available to names provided included homes that were not occu- ways an
them. Such information can help determine if there pied or even lots that were not yet built upon. Fur- pants w,
are ways of structuring developments in natural areas thermore, with bulk mailing, misaddressed material is terms ot
so that they simultaneously provide satisfaction for home. "I

homeowners and protection for the environment. TableI for "I n_
Median home value and coxnmunny size of residential comlnunities "very of

selected for study were al,'

2. Methods Number of homes Median home value cUSS/ much th
at all an

2.1. Study site attd lmrticipants <250000 >250000 The sl
16-25 5 i borhood

The study was conducted in southeastern Michigan 30-50 2 ', your net
55-70 3 I

in Hamburg Township, an area that was formerly a five-poit
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not returned to the sender. Calculation of a return rate A qnestion regarding tradeoffs among choices buyers

is, therefere, at the conserw_tive extreme since it is need to make in selecting a home included eight items
based Oil uumber of surveys that were mailed, rather (e.g., large house, not seeing neighbors' houses)to
than the nmnber known to have been received. Of the be allocated so they are equally distributed into four
648 surveys mailed, 231 were returned (36%). The levels of importance (least, somewhat, important,
analyses reported here are based on 96 returns from and most).
traditional and 135 from open space communities.

2.3. Data analysis i
2.2. Survey and photo-questionnaire

For the photograph-based ratings of similarity as
The covet' letter indicated our interest in the well as survey questions consisting of multiple items,

township's concern for managing growth and sought we used principal component factor analysis with vari-
the resident's input about this as well as about their max rotation to generate meaningful themes. In these
feelings related to the natural ar'eas in and around analyses the criterion of a minimum loading of 0.45
their neighborhoods, on no more than a single factor was used. Additional

Residents' perceptions of the physical characteris- criteria were eigenvalues greater than 1.00 and alpha
tics of their community were assessed using a variety coefficients greater than 0.70.
of approaches. An open-ended question asked: "If
you would describe your residential neighborhood to
a friend, what 4 or 5 things would you want to be sure 3. Results

to mentionq". Participants were also asked to indicate
how well six natural features (e.g., "trees, but not 3.1. How would you describe your neighborhood

forest," "woods, forest," "open field/meadow") char- to a friend?
acterize their residential neighborhood and 10 natural

features (e.g., "large mowed area," "garden/flowers," The 949 responses to the open-ended question about

"wetland/marsh") describe the view from their house; describing the neighborhood to a friend represent an
these items used a five-point rating scale with 1 for average of just over four responses per participant.
not at all and 5 for very well. (Five additional "view" A coding manual was developed based on these re-

items focused on aspects of the built environment and sponses with inter-rater reliability between the two re-
are not included in the analyses here.) searchers of r = 0.98. The eight categories are listed

Included with the survey was u separate three-page in Table 2, both in terms of their occun'ence in the

booklet containing eight black and white photographs participants' responses and their position as first to be
on each page. The scenes, all taken in residential mentioned.

communities in Hamburg Township, included woods, Nature/open space was by far the most frequently i;iiiilii
woods with trails, open fields and meadows, water- used category relating to respondents' comments
ways and wetlands, and residential settings. Partici-
pants were asked to rate each of these 24 scenes in
terms of their similarity to what they see from their Table2Participant-based description of residential community
home. The five-point rating scale was anchored at 1
for "I never or rarely see this sort of setting" to 5 for Category Totaltimes Mentionedas

mentioned (%) first item (%)
"very often--it's like the view from my home." They
were also asked to rate the scenes to indicate how Nature/open space 33 30

Neighborhood characteristics 18 8
much they would like to have such a view (1 for not Peaceof mind 14 21
at all and 5 for very much). Senseof community 12 7

The survey also included 16 items related to neigh- Lot size/spaceissues 11 17
borhood satisfaction (e.g,, sense of community, how Neighborhood size/density 5 l 1

Location/local features 5 5

your neighborhood looks); which were rated using a Ruralaspects 2 I
five-point scale (1 for not at all and 5 for very much).
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about their neighborhood. These characteristics were been farmland previously, or simply "rural setting") Table3
also the most likely to be mentioned first in the were rarely included in the participants' descriptions Nearbynatu
participants' listing, htcluded under this heading are of where they live. Categoryan
mentions of landscape or topographical features (e.g.,
river or rolfiug hills), habitat and vegetation (e.g., 3.2. What characterizes nearby nature?
forest, woodland area, trees, wildflowers), wildlife, Manicured/l;
views, and more general terms such as "nature," In order to empirically generate a typology of the (fivescenTrees d

"natural," and "open space." nearby natural environment based on participants' Garderte
The neighborhood characteristics category was sec- perceptions, we used a multi-step process based on the Mowedg

ond highest in overall responses. Included here were three structured questions relating to the physical envi- Foresth
mentions of "no thru traffic," cul-de-sacs and curved romnent: similarity ratings of the photographs, physi- OP enl

roads; the newness of the homes, their diversity in cal characteristics of the neighborhood, and view from WetlandJ

styles, and lack of fences. We coded neighborhood home. The scale for the photographs differed frooa °N: hot
size/density comments (e.g., "small, cozy," "small # the other two questions; therefore, two separate factor neighborhoo
of houses") as a separate category, although these also analyses were conducted. Results of these analyses home?

bExcept
characterize the neighborhoods. As shown in Table 2, were then correlated to derive a set of non-overlapping well.
this category received relatively few mentions, categories (using a criterion of r < 0.40). cPhoto-t

The peace of mind category, receiving more than Factor analysis of the photo-based ratings yielded for veryoft_
one-fifth of "first mentions," included such descrip- four factors, which were labeled: wetland, forest, rel- dN: tree
tors as "peaceful," "private," and "secluded." These atively open, and manicured/landscaped. Correlations _v: garcf Based,

characteristics reflect the greater sense of "space" res- among the first three factors were between r ----0.40 _v: larg
idents seek when they move away from the crowded and 0.53, while the last one correlated only with rel- _N: wo_
urban setting to a quieter place, atively open (r = 0.47). Factor analysis of the verbal _N:ope_

Sense of community was reflected in responses descriptors of the physical setting yielded three fac- iv: wetl
about "friendly, good, nice neighbors," "close neigh- tors: wetland, forest, and trees. These factors were not pond,river;
bothood feel," and "neighborhood pride" as well as correlated with each other. However, correlations be-

in comments about the lack of people at home, prob- tween the pair of wetland and the pair of forest factors of five sc_
lems with dogs, and issues related to homeowner (i.e., derived from the separate factor analyses) were similarity
associations. This category ranked fourth in terms of strongly related (r = 0.53 and 0.63, respectively). The the highe_
frequency of mentions (12%) yet very few residents item about whether an "open field/meadow" is char- in Fig. 2,
mentioned these social aspects of their neighborhood acterisfic of the neighborhood correlated highly (r = ceived the

first. 0.60) with the photo-based relatively open factor, but ph°t°graF
We tracked responses related to the size of the lot not with any of the other measures. Two items from very corm

as a separate category. We labeled the category lot the view from home question_"garden/flowers" and

size/space issues as comments reflected residents' "large mowed area"--did not load on any factors or
sense of having space by virtue of the size of their own significantly correlate with any of the other measures.
yards and the space immediately around their homes. Table 3 lists the final set of categories. All but two

While items specific to location/local features of of the correlations among these seven categories are
these subdivisions received relatively few mentions below r = 0.20. The exceptions are correlations of
(5%), negative characteristics of the location such as r ----0.33 between forest and wetland and r = 0.29 be-

high property taxes, too much development in the area, tween forest and manicured/landscaped. The relative

and increased traffic congestion provide evidence that, independence among these seven categories thus sug-
at least for some, not all is favorable aboUt living in gests that they provide a meaningful differentiation of
the country. Such negative aspects prompted one in- the way the nearby natural environment is perceived.

dividual to state a desire to "move further out" in the Manicured or landscaped areas, which received the
country, highest mean rating (3.9) and ratings of "4" or "5" by

Finally, rural aspects (e.g., the presence of a barn 55% of the participants, are characteristic of most of
in one neighborhood, the fact that the subdivision had these suburban developments. This category consists



R. Kaplan, M.E. Austin/l_tndscape and Urban Planning 69 (2004) 235-243 239

Table 3

Nearby nature categories

Category and items_ Alpha Eigenvalue Mean Percent
ratingb rating

>4.0

Mmgcared/landscaped 0.78 3.29 3.90c 55
(five scenes)

Treesd 0.74 1.62 3.78 62
Gardene f 3.46 52
Mowedg f 3.33 51

Foresth 0.74 1.70 3.23 39
Open_ f 3.00 39
WetlandJ 0.75 2.57 2.73 22

aN: how well do these describe the natural area in your
neighborhood?; V: how well do these describe the view from your
home? Fig. 2. This scene, showing large mowed area, received the highest

bExcept as noted, rating scale: t for not at all and 5 for very similarity rating.
well.

cPhoto-based similarity ratings: 1 for never or rarely and 5 sponses to the survey item about having a view of
for very often.

dN: trees, but rtot forest; V: trees, but not forest, a "large mowed area" received a lower mean rating
*v: gardet_/flowers. (3.3), although half the sample gave the item a rating
fBased on single item. of "4" or "5." Large mowed areas are distinct, how-

gv: large mowed area. ever, from the large open areas (Fig. 3). Fewer than

hN: woods, forest; V: forest. 40% of the participants gave high ratings to the survey
i N: open field/meadow.
JV: wetland/marsh; N: wetland area; V: lake/poed; N: lake, item about whether open fields or meadows character-

pond, river; V: river/stream, ize their residential neighborhood.
The survey questions related to having "trees, but

of five scenes derived from the factor analysis of the not forest" received the strongest endorsement (62%

similarity ratings. Fig. 1 shows the two scenes with rated the items with "4" or "5"), indicating that trees

the highest loadings on this factor. The scene shown both characterize these neighborhoods and are part of

in Fig. 2, also loading on the manicured factor, re- the participants" view from home. Forests, by contrast,

ceived the highest similarity rating (4.2) of any of the were far less likely to be components of the nearby

photographs, suggesting that large mowed areas are natural environment. Only 39% of the sample rated

very common in these neighborhoods. By contrast, re- these items as readily available.

Fig. l. Two scenes showing the landscaped areas representing the manicured/landscaped category.
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Table 5?

Results f

Nature c_

Trees
iVlanicure

Garden
Mowed

Forest

Open
Wetland

R -_
F

Fig. 3. Two scenes from the "Relatively Open" photo-based factor _ P <

3.3. Does what you see matter " three of the satisfaction measures: nature community, _** p
and peacefulness. It is not surprising that the availabil-

Table 3 shows that the different categories of ny of different kinds of natural features in the environ- The s

nearby nature vary considerabl 3 in their availability. It merit (i.e.. trees, garden, wetland) would be related to by the r
does not address, however, whether these domains are residents" satisfaction with their nearby nature. What tograph'.
related to the participants' satisfaction with their res- is surprismg, however, is the finding that the forest preferer
idential community. To answer this question we used category IS such a pivotal aspecl of the satisfaction 4.00 (on
the seven nearby nature categories as independent , t3= 0.50. P < 0.0001 _. strongly contributing to the of five s_
variables and different facets of satisfaction as the high R2 (0.4l). It is also snrprismg that satisfaction factor t_

dependent variables in a series of multiple regression with appearance was not significantly related to any shown i
analyses, of the nature categories, than 40_

The satisfaction measures were derived from factor not resic

analysis of the ratings of 16 items about neighborhood most pn
satisfaction ]'able 41. [n addition to the three _atis- Table4 Furth,

faction factors, the single item about satisfaction with Satisfactionmeasures factorloadings, alpha, and means, context

"'peacefulness" was also included in these analyses as Nature Community Appearance ing trad
it was related to the open-ended comments. The mean were asl
rating for this item was 4.42. Seeinglargerwildlife 0.76

View of nature from 0.75
The results of the regression analyses, one for each home

of the four satisfaction measures (Table 5 _. show that Seeingbirds,squirrels 0.7I
both the most (i.e.. trees p and least (i.e.. wetland_ Opportunities to walk 0.66
available categories of the nearny natural environment Amountof open space 0.63
are significant predictors of satisfaction with nature Numberof large _rees 0.55

Neighborliness 0.87

Two other highly available kinds of nature_ mowed at- Opportunities to interact 0.84
eas and manicured or landscaped settings, as well as with neighbors

the less available open fields, were not significant in Senseof con_naunity 0.77
accounting for any of the satisfaction measures. The Neighborhood landscaping 0.80

availability of gardens positively affected satisfaction Propertieslooking nice 0.79
with community, and, to a lesser extent, satisfaction How neighborhood looks 0.65

Alpha 0.84 0.89 0.81

with nature. Of the seven categories of nearby nature. Eigenvalue 3.14 2.75 L41
however, the one that played by far the most critical Meanranng 4.06 3.96 4.15
role was the availability of forested areas within the

a Items fl_at did not load: peacefulness; privacy; safety and

residential community. It was a significant predictor of security;and densityof homes.
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Table 5

Results from regression analyses using nearby nature categories to predict four aspects of satisfaction

Nature category Satisfaction

Nature ,8 Community 13 Peacefulness fl Appearance /3

Trees 0. i7**_ -0.02 0.12 0.09

Manicured/landscaped 0.06 0.06 -0.08 0.11
Garden 0.12' 0.19* 0.10 0.09
Mowed -0.04 0.01 0.10 0.01

Forest 0.50 '*** 0.22 _* 0.19* 0.11

Open 0.01 0.00 0.04 0.09
Wetland 0.14" -0.(t4 0.13 -0.05
R_- 0.41 0.04 0.08 0.02

F 19.73"*** 2.09* 3.28* 1.61

* P< 0.05.

** P < 03)1.

*** P < 0.005.
****P < 0.00l.

The strong role played by forests is further echoed Table 6

by the participants' preference ratings of the 24 pho- Tradeoffsin choosingwhere to livea
tographs. While most scenes received relatively high Least Some Important Most

preference ratings, only seven scenes had means above Nature view from home 1 8 25 66

4.00 (on a five-point scale). The forest factor consisted Large residential lot/yard 8 18 35 39
of five scenes each with a mean greater than 4.00 (and a Natureareaswithin 4 21 46 29
factor mean of 4.4). The two most preferred scenes are walking distance

shown in Fig. 4. Nearby forests are available to fewer Largehouse 23 37 20 20
than 40% of the participants (Table 3), but whether or Not seeingneighbors' 27 33 27 14

houses

not residents can see them, forest scenes are by far the Yard that is easy to 22 39 31 8

most prefen'ed, maintain
Further indication of the importance of the nature Recreationareaswithin 37 38 15 10

context comes from responses to the question regard- walking distance
ing tradeoffs in choosing where to live. Participants Sidewalks 73 16 7 3
were asked to prioritize the items in Table 6 so there aTable indicatespercentselecting each importance category.

Fig. 4. Two Scenes, from the forest factor, which received the highest preference ratings.
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would be two checks representing each of the four de- Many residential developments have replaced the RJVA
grees of importance (least, somewhat, important, and forests, and the forests that are still available might mons
most). The importance of the natural environment is soon give way to future developments. This is not manu_,
strongly reflected in the top choice, nature view from the case, however, in the so-called open space corn-

home. Living out in the country must include oppor- munities where the forests, as well as wetlands and
tunities tbr having nature nearby and, ideally, within open fields, are preserved and owned connnunally Refet'_
walking distance, The second highest priority, large by the homeowners. Such preservation can benefit
residential lot/yard, reflects the desire for space, for wildlife, is critical to sturmwater management, and Arendt,
a place that provides a buffer from others. However, may provide other ecological benefits that derive Prac

Wasl
the size of the house and the privacy from neighbors, from increased biomass. It also makes tile resource
were notably less important, everlastingly available to the community's residents, Arendt,Loc_

their neighbors, and visitors. As Austin (this vol- Austin,
uare) shows, however, residents' understanding of the cons

4. Discussion open space concept conveys limited awareness of the Lane
unique benefits offered by these communities. Bentiek

Gree

Participants in the study are the first owners of Brown,
homes hi a fast growing, relatively rural town- it at]

ship. Their residential communities have few if any 5. Conclusion Frumki_
jobs or services in walking distance and provide no envit
public transportation. These communities are char- The flight to the countryside represents a complex Kaplan,

Urb_
acterized by lots ranging between 0.5 and 2acres array of human desires. This research provides evi- Kaplan,

(0.2-0.8 ha) with no fences to mark boundaries, dence that the proximity to the natural environment supp
They have large mowed areas, trees, and landscaping plays a particularly important role for residents living and
around the individual homes and at the entrances to in new subdivisions at the urban fringe. The process of Urba
the subdivisions, and individuals may have gardens, developing new residential communities in these areas, WA,

Some of the communities also have forested land however, often destroys these very qualities (Kaplan, Kaplan.bene

and a few contain wetlands. These natural features, 1984b) and the nearby woodlands that made a residen- Kaplan,
separately or as a whole, play an important role for tial community attractive may soon become the site of spat
the residents. They are the features most likely to be another residential community, term
mentioned when residents describe their communi- While people appreciate the importance of their Kaplan,

Psyc
ties and are rated as the highest priority in selecting nearby natural environment, many of the features they York
a home. seek and find satisfying could be more readily ob-

These results suggest that the nearby natural setting tained in other ways than through individual owner-
for many of these homeowners is not very different ship of large parcels of land. Many may not be aware
from suburban areas that are closer to urban centers, of alternative ways to achieve these goals. The woods
Individual gardens, trees, and lawn are common to they seek and the sense that there are places to explore
many communities, although their expression differs are more easily achieved by protecting these resources
substantially with house values. The desire to live for the common good. A deeper understanding of the
"'out in the country," however, entails quests that quest for nature nearby can be an important step in
extend beyond what is available closer to town. Per- promoting the preservation of natural features and in
haps it is a desire for bigger lawns, larger gardens, designing communities that are more sustainable.
and a greater area to landscape around one's home-

The findings, however, highlight the overarching sig-
nificance of forested areas. Such woods are highly Acknowledgements
prized: they are the strongest of the natural features

in accounting for residents' satisfactions not: only for The work reported here was supported, in part, by
their natural surrounds, but also with the community the US Department of Agriculture. Forest Service
and the sense of peacefulness. North Central Research Station _Project 23-1999-20-
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Abstract

The open space conservation subdivision (R.G. Arendt, 1996) has been presented us an alternative to conventional large
lot residential development. A fm'm of clustering, this planning approach emphasizes the quality as well as the quantity of !i i

la_d preserved. The format offers a means for local planning officials to accommodate residential growth while preserving
natural areas, rural features, and wildlife habitat that is typically altered as sprawl spreads outward from urban centers. These

preserved areas become part of the residential Community, accessible via trails and pathways. Residents share in the ownership
of the preserved open space and take responsibility for its management. The purpose of this study was to gain an understanding
of residents' perspectives of open space conservation snbdivisions. What is their understanding of living in an open space
community? How this process is implemented and how homebuyers respond to lot size and group management of natural
areas is important to further application of this plalming technique. Interviews were conducted with homeowners in 13 open
space communities in southeast Michigan. Responses to questions about the satisfactions and problems associated with life
in these communities, as well as understanding of the open space concept, provide useful feedback from residents to those
seeking to implement this planning philosophy. Interviews reveal residents are pleased with the access to nearby nature as

well as the social aspects of living in their neighborhoods. However, understanding of the open space conservation concept
va'ies cmrsiderably among the residents and carries little recoglfition of the unique features offered by such subdivisions.
Greater emphasis on sharing the principles behind the open space conservation approach with homebuyers may lead to a fuller
appreciation of their choice to live there. Furthermore, residents' understanding of this concept may be key to their continued
involvement in managing local natural areas and advocating this approach to those who live outside these communities•
© 2003 Elsevier B.V. All rights reserved.

Keyword_:Land use planning; Open space conservation;Resident satisfactions;Sprawl

1. Introduction Ulfarsson, 2002; Lovaas, 2002). Accompanying new

residential subdivisions are changes that further
Across the country our landscape is undergoing impact the local environment--increased traffic on

considerable change: Urban sprawl was once a con- narrow country roads, new strip malls and commer-

cem for high growth regions; today many areas in cial facilities; and the loss of rural open space and

the United States are experiencing unprecedented res- natural areas. Such developments lead many to ques-
idential development (Morris, 1999; Carruthers and tion whether it is possible to give new homebuyers

the countryside setting they want while preserving the

*Tel.: +1-90%564-8631; fax: +1-907-562-4276: very nature of this setting that led them away from
E-mail address: maustin@aIaskapacific.edu(M:E. Austin). urban areas,

0169-2046/$20.00 © 2003 Elsevier B.V. All rights reserved.
doi:10.1016/j.landurbplan.2003.09.007
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An innovative land use planning technique pro- and positioned such that homeowners have views and commm
posed by Arendt (1996, 1999a) emphasizes the man- access to open space and natural areas nearby. The re- Baldass_
agement of residential growth within a framework of suiting subdivisions will vary in design features, yet duce su
protected communal natural areas and green space, all will include trails aud pathways within the unde- agricultl
The open space conservation subdivision approach veloped secondary conservation areas, as well as more upon thq
clusters homes on relatively small lots while the developed commons areas. Some can also include de- resideut;

remaining land is set aside from development and veloped recreational spaces (e.g., ball fields and tennis tact witl
owned communally by the residents. The protected courts). The preserved lands are protected from future experier
open space provides residents with access to woods, development by a permanent conservation easement, farther
open meadows, wetlands, and other natural features There are several approaches that specify who is then challeng
that are often destroyed by conventional, large lot responsible for the management of these preserved at- approac]
housing developments, eas, including the neighborhood homeowners' associ-

This paper shares results from a series of interviews ation or a local land trust or public entity.
with residents of open space conservation subdivisions The open space conservation subdivision gives 1o- 3. Mett
(called open space communities) in southeast Michi- cal planners, developers, and community residents
gan. The purpose of the interviews was to understand an easy-to-follow planning technique for managing 3.1. Stu.
residents' perspectives of living in an open space con- growth within a regional landscape framework. By
servation subdivision and to explore their understand- connecting areas of open space it reduces the damag- Locat,
ing of this concept. Through these interviews we learn ing effects of conventional residential development on is one o
about life in these neighborhoods, in essence, teasing local natural resources. A higher proportion of land fastest g_
apart the open space conservation subdivision expe- is spared from development (typically 40-60% of the 2000). C
rience in practice. Learning how residents feel about original parcel), particularly land important to healthy and /99
living in these communities, having shared spaces, and ecosystem function. Open space conservation subdi- siderabl2
being responsible for their management can provide visions preserve the natural character of the landscape projecte_
feedback useful in future application of this alterna- and provide residents with greater access to the open through
tive form of residential development, spaces many seek when moving out of urban centers. Two J

The approach has social implications as well. The the town
communal ownership of tand can provide a vehicle (less the

2. Open space conservation design for more contact among residents and for increased major tr

involvement in stewardship of nearby natural areas evidence
Unlike early cluster developments, which Whyte as they work together to manage these open spaces a 100-ur

(1968) feared would focus more on increased density (Arendt, 1999b). These social dimensions can play an lot minfi

of homes and less on land preservation, the open space important role in fostering sense of community, commiss
conservation subdivision (Arendt, 1996, 1999a) era- Residential developments that extend out into rural based u c
ploys a form of clustering that emphasizes the quality landscapes provide residents with access to natural (Stanfon
as well as the quantity of land preserved from develop- areas, yet such access can come at a substantial cost. is optim
merit. Typically, many of the natural areas and spaces Beatley and Manning (1997) have noted an increasing stmct op
that give an area its unique character are altered or trend in this country of less citizen contact with one of a den_
destroyed when new residential subdivisions are built another and more time spent in cars commuting or at niug con
in rural areas. With open space conservation subdivi- home watching television. Suburban residential corn- designs t
sions, primary and secondary conservation areas are munities that rely heavily upon automobile use show the lot rr
designated and set aside from development. Primary an accompanying decrease in the amount of neigh- fi.67acre
conservation areas are unbuildable sections of land borhood social ties (Freeman, 2001). Informal social As a resl

(e.g. steep slopes, wetlands), while secondary conser- interactions are an important component in the for- what hig
vation areas include features such as wooded tracts, mation of neighborhood social ties, which strengtheu tional re_

meadows, critical wildlife habitat, highly productive sense of community among residents (McMillan and served ol

farmland, and areas with historic or cultural signifi- Chavis, 1986). Having a sense of privacy as well as The t_
cance. Homes are then cluste1_d on the remaining land participation in local activities contribute to sense of forward-
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community in suburban neighborhoods (Wilson and to use of open space conservation design as a means

Baklassare, 1996). As urban sprawl continues to pro- of land preservation. Township planning staff are of-
duce subdivisions that result in the loss of precious ten consulted about their open space ordinance by
agricultnral land and open space, increased reliance members of other township planning commissions,

upon the automobile, and longer commute times tbr and open space communities in the township have
residents, opportunities are reduced for citizen con- been featured in land-use planning tours offered by the
tact with both natore and community. Exploring the state extension service (personal communication with
experience of living in an open space community can Leslie Meyers, June 2001).
further our understanding of the opportunities and Shared natural areas within the township open space
challeuges afforded by this residential planning subdivisions contain walking paths, recreation areas,
approach, provide nature views, and preserve wildlife habitat. Es-

! ili!i

tablished as site condominiums, open space commu-
nity residents are required to establish a homeowners' ,....

3. Methods association and guidelines, elect association leaders,
and vote on the management of the shared areas within

3. l. Study site the subdivision. Early in the development process the
shared natural areas are the responsibility of the devel-

Located in southeast Michigan, Hamburg Township oper. Upon reaching 75% capacity, however, the own-
is one of the fastest growing townships in the state's ership and responsibility for management of shared
fastest growing county (Livingston County Data Book, areas shifts to the homeowners' association (Stanford,
2000). County popnlation grew by 31% between 1990 1999).
and 1999. The township population increased con-
siderably during that time (43%), and its growth is 3.2. Data collection and analysis
projected to continue with a 58% population increase
through the year 2020. Interviews were conducted with 15 residents living

Two factors contributing to residential growth in in 13 open space communities in the Township. The
the township are its proximity to metropolitan Detroit communities are diverse in terms of size (overall
(less than 50 miles (80 km)) and location near two acreage and number of homes), median home value,
major transportation routes (Stanford, 1999). Visual open space areas (total acreage preserved and the nat-
evidence of this growth, most strikingly in the form of ural features contained within), walking paths (layout

a 100-unit residential subdivision with I acre (0.4 ha) and composition), and the presence of developed
lot minimums, led members of the township planning recreational features (e.g., tennis court, soccer field).
commission to adopt an open space ordinance in 1992 These open space communities are similar, however,
based upon the concept proposed by Arendt (1999a) in age (each community is less than 10 years old), the
(Stanford, 1999). The township open space ordinance presence of communally-owned open space, access
is optional; thus developers are encouraged to con- by residents to these shared natural areas via walking
stmct open space residential subdivisions through use paths, and shared responsibility for the management
of a density bonus. Working with the township plan- of communally-owned areas. In addition, every open

ning commission, developers submit new subdivision space subdivision has a sign at its entrance, which, in
designs featuring homes clustered on lots smaller than addition to providing the name of the neighborhood,
the lot minimum zoned for that particular area (e.g., includes the phrase "an open space community."
0.67 acre (0.27 ha) in a 1 acre (0.4 ha) minimum zone). Contacts from each community were obtained from
As a result, the total number of homes built is some- a list provided by the director of the township planning
what higher than would have resulted using a tradi- department, who felt that these individuals would be
tional residential design, while the amount of land pre- open about sharing both positive and negative opin-
served or set aside from development also increases, ions. The list contained the names of individuals who

The township is recognized as one Of the most served in a leadership capacity within the neighbor-
forward-thinking townships in the state with respect hood homeowners' association or had, at some point
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in the past, served as a liaison between the neighbor- • Whatdoyou feel you have gained aud lost byhaving A se
hood and the township planning department. Two or a smaller lot and shared open space? pertair_e

three individuals were listed for each of 16 open space Notes were taken during the interview and, when- ing the
communities. The leadership status of these individ- ever possible, residents' exact words were transcribed, home.
nals meant they were more likely to be available to Analysis of the interview data was performed by Seein
speak on behalf of their communities and were knowl- the author using cross-case analysis (Patton, 1990).
edgeable of activities that occur within the neighbor- Interview responses were compiled by question and Whet

hoods. Such selection criteria can introduce a bias to individual responses were grouped into categories, pets
the data collection process, although, as is clear from which were subsequently named according to theme, when
the results, it is not the case that they assumed their Themes and their associated responses were reviewed
role was to be uucritical, and discussed by four researchers on several oc- A bet

Individuals were contacted by telephone, the re- casions during the analysis phase. A code book of to the p
search project was explained to them, and they were themes was developed, responses were coded by being "t
asked if they would be willing to participate in an in- theme, and responses within each theme were to- enced fr
terview about their neighborhood. Appointments then taled. Quotes are included in the results section, borhood
were made for conducting the interview in person at adding imagery helpful in illustrating the construct way") a
a location convenient to the resident. A maximum of traffic ('measured.
three attempts to contact each individual were made. Fourl
A total of 24 individuals were successfully contacted gained J

and fifteen agreed to participate in the interviews. The 4. The open space community experience trails, re
remaining nine declined to participate, most citing eas. Lat_

they lacked the time to schedule the approximately In general, residents were eager to talk about their gained t
I h interview, neighborhood and were pleased with their decision to commur

Two people conducted the interviews, the author live there. In fact, when asked to describe what they frequent
and a second member of the research team. Both re- liked best and least about their neighborhood, nearly eight of

searchers were present during the first four interviews 70% of the total responses were positive. The pos- With

in order to ensure consistency of the interview pro- itive aspects of life in these open space comruuni- tnnity
cess. The remaining ll interviews were conducted ties are featured in the next two sections and relate place
individually, eight by the author, and three by the to the physical setting and the neighborhood social say y(second researcher. A structured interview format with scene.

13 open-ended questions was followed. Residents In ant
were asked about their likes and dislikes with respect 4.1. Physical setting our o_
to living in the neighborhood, their knowledge of the
open space community concept, the tradeoffs made Eleven of the 15 residents expressed pleasure with The c_

by choosing to live in all open space community, respect to the "openness" of their neighborhood. This youn8
specifics of the homeowners' association rules and satisfied, for many, the desire to leave behind the con- mola s

regulations, and background questions. Questions that gestion of urban life and move to a more open setting tobogl
_tre the focus of this article include the following: with space around them and where views were unob- lots, c

structed, the lol
• What do you like most about living in (subdivision

name)? It feels way out, but it's really not. Three

• What do you like least about living in (subdivision a more r
name)? The amount of space between houses, to ruaint_

• What does the phrase "open space community" that the_
mean to you? I was watching a storm roll in the other day and curity fr

• In what ways do you think your residential corn- I remembered that I could never do that where we open sp_
ruunity is different from other neighborhood used to live, because everything was so built up eluded a

developruents? around us. neighbol
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A second benefit, expressed by eight residents, 4.2. Social scene
pertained to viewing natural settings oi" appreciat-

ing the easy access they have to nature fi'om their Socialaspects of the neighborhood experience were
home. mentioned in 13 of the 15 interviews. Nine residents

included favorable mention of social or communitySeeing green, seeing woods out my front door.
aspects when describing what they liked about their

When I'm out working in the yard, I see grasshop- neighborhood. Four additional residents spoke favor-
pets and frogs, and you forget about those things ably about their neighbors and social aspects of their
when you live in the city. community when asked in what ways they thought

their residential neighborhood was different from other
A benefit mentioned with less frequency, yet related neighborhood developments nearby.

to the physical setting, was that of the neighborhood Residents liked having neighbors with whom they
being "peaceful" or "quiet." This benefit was experi- shared something in common. For instance, those
enced from different perspectives including the neigh- with small children enjoyed having other families
borbood location (being "tucked away" or "out of the nearby with small childrem Others were pleased
way") and noting that the neighborhood had minimal that the community attracted residents with "similar
traffic ("not noisy"), interests," which they felt gave the neighborhood a

Four residents specifically mentioned the enjoyment certain degree of cohesion.
gained from having shared spaces such as walking
trails, recreational features, and community picnic ar- People look out for each other's children.
eas. Later in the interview, when asked what they had
gained by living in an open space community, both This type of community draws community-minded
communal natural areas and recreational features were folks to it.

frequently cited in resident responses, mentioned by
It's like a little village.eight of the 15 residents.

With the [communal] park areas, there is the oppor- Everyone sticks together.
tunity to have large family gatherings if your own

While the research focused on teasing apart theplace is too small. There is more space that you can

say you have if you need it. physical and social dimensions of the open space
community experience, for residents the experience of

In another community, we wouldn't be able to have living there provided a mingling of both dimensions.
our own tennis court or basketball court. Evidence of this overlap is found in residents' com-

ments about the design of the neighborhood. Three

The communal areas are conducive for families with residents felt neighborhood social ties were Strength-
ened by the shared common areas and pathways.young children--they are able to enjoy the corn-
These pathways, they believed, provided a space ormon space. Kids can look for frogs or sled on the

toboggan hill. In other places where you have big setting for residents to meet and chat with one another.
One resident concluded that the shared ownership oflots, children don't feel free to go roaming through

the lots. property and, therefore, the responsibility for its man-
agement, necessitated that residents "work together."

Three residents mentioned that they enjoyed having
I have more interaction with my neighbors becausea more manageable lot size, something that is "easier

to maintain." In addition, three residents were pleased you practically walk in their backyards when using
that the communal open space provided a sense of se- the walking path.
curity from future development. In nearly all of the
open space subdivisions, the shared natural areas in- As a neighborhood we have to make group
cluded a buffer of land around the perimeter of the decisions, which gives me more contact with
neighborhood, neighbors.
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4.3. Negative aspects of the open space community Two residents expressed concern with respect to thephra_
experience the future management of the shared natural ,areas. cial ties

At the time of the interviews these subdivisions were While

Despite a majority of positive statements made by still relatively new, with some open space commu- teristic l
these residents, the open space neighborhood picture allies having formed their homeowners' association open sp_
is not as rosy as it appears. Most of the problems within the past year. Even though relatively little nat- teraction
or less than favorable experiences mentioned by res- aral areas management effort had been required of not artic
idents were social in nature, involving certain indi- the residents at the time of the interviews, residents as an al

viduals or the process of group interaction. Five of anticipated stone problems would arise around future opment.
the 15 residents expressed frustrations related to the management issues ("we might get into common at- phrase r
homeowners' association, people not following the as- eas concerns," "there may be problems once we have homes (
sociation rules, or being a member of a community to discuss things like mowing around the retention ual indk
which requires a degree of commitment that some in- pond"). A subsequent series of interviews conducted "open s
dividuals were not willing to make. I year later more fully explored natural resource man- that his

agement within these open space communities (Austin commun
I don't like having to be the bad guy [homeowners' and Kaplan, 2003). living "c
association president] and having to enforce the Other concerns shared by residents were related Resid_
roles, to the current rate of growth in the township and nrade th

having to commute long distances to work or to the hoods u_

You have to be willing to keep the communal areas grocery store. It would appear that this type of resi- understa
up. Forty percent of the area is communally owned, dential development, though commendable in terms vation s_
This can be a problem for other folks who don't
like to volunteer, of preserving land from development and offering certain 1

environmental and social benefits to residents, is still unique c
not immune from contributing to and suffering from expresse

Some people want the path removed. Some have the negative aspects of urban sprawl, neighbo_
torn up the path and put in trip wires. They don't Nine_

like that people can see into their homes from the 4.4. Resident understanding of the open space was unk

path because the foliage around their homes has not community concept "the peo
grown up yet. vision a

There are always one or two squeaky wheels that Does living in an open space community within their ne
make a lot of noise, a township that is one of the most advauced in the believiul

state with respect to open space conservation design bothood
Other complaints included difficulties with individ- somehow factor into residents' understanding of this Residenl

ual developers. In some nmghborhoods, the transi- concept? Resident response to the question "What borhood
tion of open space management duties from the de- does 'open space community' mean to you?" reflected homes p

veloper to the homeowners' association did not pro- the aspects of the community that are meaningful to l thin
ceed smoothly. In these cases, the developer had not these individuals. The impetus behind this query was smalh
yet relinquished responsibility tbr these areas or had to determine if residents' understanding of the open

not performed promised work related to the cnmmu- space community concept informed their experiettce It's sJ
aal natural areas. While limited to a few subdiwsions, of living in one. Do residents speak about the concept
_t is possible these developer-resident conflicts may in a manner consistent with the way it is described in enoug
have been avoided with more careful oversight on the the literature? The I
part of township planning officials. About half of the respondents (seven) indicated that tributed

the phrase "open space community" meant a neighbor- in four v
It would be nice if the pathway were done because hood that contained communal areas, which could be was diff

we could walk around the loop. The township signed accessed by all residents. Three individuals said that sense of
off on oar development before all of the open space an open space community meant that residents were borhood
areas were completed, given greater access to nature. Two individuals said ing "isol
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the phrase nreant that the neighborhood had strong so- other nearby subdivisions. For others, the community
cial ties among its residents, was unique because it offered a certain "look" or

While these comments reflect some of the charac- "character" that was different. Its homes were differ-
teristic features of open space communitie_shared ent fi'om those in other subdivisions, or the overall lay-

open space, greater access to nature, and social in- out of the neighborhood was nicer than most because
teraction (Arendt, 1999b)--residents' comments did more trees were left standing ill home sites. Two indi-

not articulate the underlying intention of this concept viduals thought the neighborhood provided residents
as an alternative to conventional residential devel- with access to nature, was surrouuded by a "woods

opment. Furthermore, two individuals believed the line"or had"lotsofgreenery."Oneindividualthought
phrase meant giving residents more space between the neighborhood unique because having "open space
homes (i.e., having "larger lots"). And one iudivid- that would never be sold or developed" meant his

ual indicated that he had never heard of the phrase neighborhood would be spared from the impacts of
"open space community." When it was explained fnture development. The range of these responses

that his neighborhood was indeed, an "open space suggests relatively little recognition of the unique
community," he commented that he simply called it aspects intended by the open space conservation
living "out in the country." subdivision.

Residents were asked to relate what they thought
made their neighborhood different from neighbor-
hoods nearby. It is possible that, without necessarily 5. Discussion
understanding the principles of the open space conser-
vation subdivision design, residents might recognize These residents enjoyed their neighborhoods and
certain forces at work to make their neighborhoods were eager to speak about the experience of liv-
unique or special places. Their responses, once again, ing there. Open space communities provide them
expressed social and physical dimensions of the with natural elements important to their well be-
neighborhood setting, ing, including nature views from home and oppor-

Nine of the 15 residents thought their neighborhood tunities to access nature nearby. They enjoyed the

was unique because of its residents, indicating it was peace and tranquility afforded by the amount of
"the people," "the neighbors," who made their subdi- nature in their subdivisions that was left undevel-
vision a special place in which to live. Many viewed oped. Their open space community provided social
their neighborhood as a "smaller-knit community," benefits as well, attracting neighbors with similar

believing that it was the relative size of the neigh- interests aud encouraging neighborhood interaction
borhood that facilitated neighbor-to-neighbor contact, along trails and in neighborhood association meet-
Residents expressing these sentiments reside in neigh- ings. Despite struggles with some residents who do
borhoods that ranged in size from 12 homes to 59 not always follow the rules, these residents appeared
homes per subdivision, pleased with living in that setting and conveyed

I think it's a closer knit community because it's a willingness to be a contributing member of theneighborhood.

smaller. This type of residential community provides a
unique combination of accommodating residents'

It's small enough to get to know people, but big desire for new housing in rural areas, promoting
enough for variety, neighborhood social interaction, and at the same time

The physical dimensions that residents felt con- preserving natural areas from development. In ad-
tributed to neighborhood uniqueness were expressed dition, open space conservation subdivisions offer
in four ways. Three residents thought their community residents an opportunity to assume an active role in
was different from others because it offered a greater the stewardship of nearby natural areas.

sense of space. Their responses described their neigh- Planning officials see the open space conservation
horhood as having more space between homes, be- subdivision as a means for managing the growth

ing "isolated" or "hidden," or being ,more rural" than experienced in this township. Local developers
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constructing open space communities work closely 6. Conclusion Freeman,L
with township officials in setting aside open space ties.J.
areas, thus promoting the concept in practice. While As rurallandscapes continue to undergo the changes Livingston

it is certainly not necessary for residents to speak brought about by increasing residential development, Livingst¢Lowas,D.,
about the npeu space conservation concept in terms we are faced with an ever increasing urgency to find sprawlv
similar to land use prol_ssionals, the vltriety of ways alternative ways to approach the residential devel- 14.-15.
residents described it. and the lack of familiarity with opment process. Such alternatives need to preserve McMillan,
the phrase by some, particularly those serving a lead- natural areas for healthy human and ecosystem func- a detini23.
ership capacny, is noteworthy. It is evident from this tion. The open space conservation subdivision seems Morris,M.,
small sample that an understanding of the concept Is to provide the preservation of natural resources in the 8-9.
not being uniformly transferred from planning offi- form of open space, while at the same time offering Patton,M.Q
cials and developers to residents. A larger survey of opportunities for residents to take a more active role SagePut

open space conununity residents is needed to more in managing these resources. How this approach is Stanthrd,Rsubdivisiq
fully realize the extent to which the concept has been applied, and how residents understand this approach, Michigail
conveyed to homebuyers, will have important ramifications for its future use, Ualversit

Given the township's positioning at Ihe forefront of acceptance, and feasibility.
the conservation subdivision movement in the state, it
is unfortunate that more has not been done to increase

homeowners' understanding of this concept. Since res- Acknowledgements
idents seem to recogmze a special quality in the way
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Abstract

Within many metropolitan areas of the United States, there is great diversity in the type and location of housing available to
homebuyers. Of this diversity, new single-family homes built at the urban fringe have become the subject of much criticism
in planning circles because of the potential impacts such development can have on agricultural, forest, and other lands valued
for their natural resource qualities. To better understand the underlying decisions upon which these prevailing patterns of
development are based, we asked new homebuyers about the importance of home, lot, neighborhood, and community features
in their recent decision to purchase a home at the urban fringe. Two samples of residents living in fringe areas of the Detroit
metropolitan area of southeast Michigan were studied to examine homebuying decision making. A general population mail
survey was used to study individuals who purchased a single-family home within the past 7 years, and to contrast them with less
recent homebuyers. Focus groups were also used to sample a smaller, more selected group of individuals who purchased homes

in open space subdivisions within the same fringe area. Using the general population sample, demographic, geographic, and
neighborhood preference variables were analyzed along with homebuying choice factors to identify segments of the population
who found natural and openness neighborhood features important in their home purchase decisions. Focus groups were used
to further explore how homeowners thought about and valued natural, open characteristics of the landscape. Together, these
studies showed that preferences for natural and openness features were not universally important across homeowaers in urban
fringe areas. While respondents with high household incomes and those living in rural townships tended to rate natural and
openness features higher than other income and geographic groups, as a preference fac tot in homebuying decisions, natural and
openness features were generally overshadowed by considerations for neighborhood and housing design, schools, and access.
Nor did natural and openness preferences necessarily relate to sprawl-minimizing behaviors, as findings showed that these
features tended to be rated as more important by homeowners who also preferred large lot, auto-oriented neighborhoods. While
focus group participants living in open space neighborhoods placed great importatme on naturalness and openness in their pur-
chase decision, these new homebuyers are a fairly small fraction of all new homebuyers in the metropolitan area. Together, these
findings indicate that land use policies in urban fringe areas that attempt to preserve natural and mt_l features might need further
consumer support in order to sustain or expand these housing market segments that aim to preserve the original character of
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the area. Otherwise, traditional development strategies that market homes based solely on home and neighborhood features, the role
schools, and access to transportation nmy win out. in the d_
© 2003 Elsevier B.V,All rights reserved, bility an,

proximit_
Keywords: Homebuylng decision making; Open space neighborhoods; Natural environments; Detroit metropolitan area; Quantitative and desirable

qualitative methods (Michels_
noumfletr

1978)
1. Introduction tiqued by some as nothing more than "well-designed decisions

sprawl" that fragments resources and limits their abil- More l
Despite the interest of urban planners in re- ity to function as natural or agricultural systems (e.g., cious setl

populating and revitalizing cities and older suburbs, Atkin, 2003). However, few of these assertions reflect ing factol
the population growth of many metropolitan areas the complexity of issues, nor do they take into account rural arez
around the world is largely occurring in fringe areas the perspectives of the many actors (i.e., housing ban and s

beyond the urban core (Daniels, 1999; Duany et al., consumers, residential builders/developers, govern- very rece
2000). In the United States, such growth is precipi- ment officials) whose decisions impact metropolitan spaces, p
tared by a combination of factors including relatively growth, with resit
low gasoline prices and land costs, improvements in The purpose of this study was to examine home- and Austi
the network of highway and surface streets, attractive owner decision making among residents who have ies of res
income tax deductions on mortgage interest, and the recently moved into rapidly growing urban fringe of the nat
desire of local units of government to expand their tax areas. Specifically, we examined the importance of the tranq_
base (Beatley and Manning, 1997; Chen, 2000). Most house, yard, neighborhood, and community factors ronment 1

land speculators and developers look for opportunities in homebuying for two groups--a general population (Nelson,
to maximize the return on their investment, and under of single-family homebuyers and a selected popula- for natun
many land use and zoning regulations this leads to tion who have recently bought homes in open space found sm

development patterns that push the urban fringe out- neighborhoods -subdivisions designed to conserve having m
ward. Conversely, innovators who propose alternative open space and natural features. The study aimed Recent
smart growth designs are often met with formidable to understand consumer preferences for natural and Realtors
financial and regulatory Obstacles (Chert, 2000). Thus, openness Characteristics of new housing develop- Builders
the pervasive trend in new residential development is ment, how these preferences might vary within the tached ho
that of single-family homes in automobile:oriented general population, and how they compare to con- recent he

neighborhoods built on previously farmed or forested sumer preferences among homeowners in open space hood, an(

land. But while developers may see this as a man- neighborhoods. Information from this study can help most imp
ifestation of their responsibility to fulfill consumer identify consumer home trends that are changing the chasing a1
demand; it is uncertaiu how prospective homebuyers landscape of urban fringe areas. A general population considera

might weigh a broader spectrum of housing choice al- study can determine market size and market segments ing/joggil
ternatives that include natural ahd open space values, most interested in natural and openness preservation playgrour

Although the costs of sprawl have been well doc- within neighborhoods. A specialized market study homebuy_
Umented (Heimlich and Anderson, 2001; Burchell can assess the character of and value placed on spe- ger lots,
et al.; 2002), surprisinglyl little attention has been ciftc design features of residential development that at least 4(
given to research on the impacts of growth on natu- is attempting to be more environmentally sensitive, how hom_

ral resources and agricultural lands (Sorenson et al., they woul
1997). New urbanists have been among the most tally frier

vocal opponents of the current pattern of growth, con- 2, Nature and open space in the housing choice were corn
tending that sprawl is an unhealthy way for regions decision process home put
to grow and is self-destructive (Duany et al, 2000). environmq

Even alternative development patterns that attempt to Despite an abundance of research dealing with con- Beatle)
conserve generous amounts open land have been cri- identifies

sumer choice in housing, few studies have examined
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the role of the natural environmeut and open space pattern of development experienced in US metropoli-

in the decision to move. In early research on too- tan areas. These drivers---consumer choice, devel-

bility and housing, house features (Speare, 1974); oper preferences and decisions, and local regulatory
proximity to work (Dunc_m and Newman, 1976); guidelines--me often embodied within land use plans

desirable neighbors and neighborhood push factors and have interacted to produce the dominant pattern of

(Michelson, 1977); and the attractions of small town, development. It is these same factors that can be used

non-melropolitan living (Blackwood and Carpenter, to address the impact that hoasing development has on

1978) were identified as important in moving the urban fringe landscape. In the 2002 NAR/NAHB

decisions, study, recent homeowners believed that developers,

More recent studies suggest the importance of spa- elected planning officials, and consumers had almost

cious settings in the decision to move when examin- equal responsibility in managing urban sprawl in

tug factors influencing population shifts from urban to rural areas. Furthermore, Beatley and Manning sug-

rural areas (Varady, 1990) and the attraction of exur- gest that each of these factors represents important
ban and suburban neighborhoods (Nelson, 1992). Only points of intervention in moving toward alternative

very recently have researchers begun to identify open development patterns and lifestyles. As an initial step
spaces, parks, or natnrul areas as factors associated in moving toward alternative forms of development

with residential choice (Cramp, 2003; see also Kaplan that address issues of natural resource and open land

and Austin, this issue; Austin, this issue). Other stud- depletion, an understanding of the decision processes

ies of residential prefe_vnce note the leisure potential and interactions of the key players is warranted.

ofthenaturalenvironment(Feitelson, 1993)ordiscuss This paper examines the decisions of one of

the tranquil lifestyle smTounded by the natural envi- those players--single-family homeowners who re-

ronment that characterize new suburban development cently moved into rapidly developing metropolitan
(Nelson, 1992). Sullivan (1994) explored preferences areas. Outlying areas of three counties in the De-t
for natural settings and housing in fringe areas and troit metropolitan legion of southeast Michigan were

found strong preferences for residential developments included in the study. A general population sample

having mature trees and farm and forested landscapes, was examined to understand preferences of recent
Recent research from the National Association of homebuyers and a more specialized sample allowed a

Realtors (NAR) and National Association of Home deeper understanding of homebuying in selected open
Builders (NAHB, 2002) suggests single-family de- space neighborhoods. Specific questions addressed in

tached homes are the dominant type of housing among the study included:
recent homebuyers in the US, and price, neighbor-

.i hood, and proximity to work were cited as the three • For the general population." What factors do new

most important considerations of those recently put- homebuyers consider when selecting a place to own

5 chasing a home. A specific set of community amenity a home? What is the relative importance of natural
considerations revealed that highway access, walk- resources and open space in their selecting a place toI
ing/jogging/biking trails, sidewalks, park areas, and live? How do homebuying factors differ across dif-

) playgrounds were all desired by at least 20% of recent ferent population groups and across different typesI
homebuyers. Bigger houses, houses spread out, big- of places?

ger lots, and less developed areas were all desired by • For new homebuyers in specialized open space
at least 40% of recent homebuyers. When asked about neighborhoods: What factors are considered when

how homebuilding impacts the environmem, 18% said selecting a place to live? How do they compare

they would be willing to pay more for an environmen- with those of the general population?
tally friendly home, 35% would not pay more, 33%
were concerned about the environment but not in their

home purchase, and 14% were not concerned about 3. Methods

t environmental impacts.
Beatley and Manning (1997) present a model that Data from two methodological approaches were

identifies several "drivers" or forces influencing the used to address the research questions. The general
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population portion of the study used a probability were identified using real estate sections of local and
sample of the adult population living in the outlying metropolitan newspapers and information from local
areas of the metropolitan area. A mail survey was planning officials. Neighborhoods were selected on
administered that included a number of quantitative the basis of several criteria: they were developed after
measures related to the quality of community life, 1990, had a presence of natural areas and open space
including factors influencing home and neighborhood within the neighborhood, were at least 25 housing
choice (Marans, 2003).1 The open space neighbor- units in size, and located in townships where growth
hood portion of the study used a purposive sample was significant. Ultimately, an open space neighbor-
as no list of homeowners living in specialized neigh- hood became part of the study by finding a coopera-
borhoods for the study area was available or easily tive homeowner contact that would assist in providing
assembled. Focus groups using a combination of names or inviting neighbors to a focus group session
quantitative and qualitative measures were employed held in their neighborhood.
to uncover and understand what lies behind some of Using this procedure, we selected six open space
the factors other homebuying studies have identified neighborhoods in each county. Together, the 18 neigh-
(Strauss and Corbin, /990). borhoods varied in size (acres and number of houses);

value of homes; and the type, amount, and ownership

3.1. Study area and geogrophic sampling of internal natural resources (Table l). Two neighbor-
hoods contained a privately owned golf course, ten

The Detroit Metropolitan area is located in south- neighborhoods were considered heavily forested at-
east Michigan in a region rich in natural resources. It eas offering significant open space, and the remaining
borders on two Great Lakes, is host to several rivers, six neighborhoods were considered limited open space

and contains numerous forested areas managed by areas. The neighborhoods studied ranged from 9 to
local, regional, and state park agencies. Like many ur- 700 acres (3.6-280 ha) and contained from 21 to 800
ban regions of the US, it is also experiencing sprawl, homes. Three neighborhoods included attached condo-
While the population of the seven-county metropoli- mininms; otherwise homes were single-family homes
tan region as a whole grew by 5% to 4.83 million or detached condominiums. Significant open space
people during the period of 1990-2000, the area of was found in developments where developers built to
developed land increased by 17% to encompass a open space guidelines provided by the township. Of-
total of 1.1 million acres (0.45 million ha) or 37% of ten the open space was 20--50% of the total buildable
the metropolitan land base (SEMCOG, 2003). area, and residents shared ownership (Arendt, 1996).

Rates of land development vary considerably across Limited open space was where a developer added a
the region, and for our general population sample we few acres of shared area at the entrance of a subdivi-
selected three counties that ranged in growth during sion or around a small retention pond, in islands placed
1990-2000. These included two outlying counties, within the road, or for small pocket parks.
Washtenaw and Livingston, which grew by 26 and
50%, respectively, during the period, and the region's 3.2. Respondent sampling
core county, Wayne, minus the city of Detroit, which
grew by 10% (Fig. 1). For the general population portion of the study,

For our sample of open space neighborhoods, we a sample of single-family homeowners living in the DAS mat
examined the portions of this study area that were study area was drawn from a larger sample of adult the three-

[ growing rapidly but still had a large proportion of residents within the entire metropolitan area, taken troit). The
the land area in open space (e.g., park and agricul- as part of the Detroit Area Survey (DAS) (Marans, counties t
tural) land uses. This included all of Livingston and 2003). Questionnaires were mailed to households fol- to reflect _

f Washtenaw counties and three townships in southern lowing a modified DiUman (1979) mail survey proce- as well as
l Wayne. Open space neighborhoods or subdivisions dure. A split sample technique was used, where half responder

the sample received a small cash incentive and the dwelling
LFor an Overviewof the DetroitAreaSurvey,see hnp://www, other received entry passes to a metropark. Among These res]

t tcaup_umichedu/wo_kfoio/DAS200I/rtdex.html the approximately 4000 people who responded to the for the g_
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Fig. 1. Land cover map of the seven-county Detroit metropolitan area showing the location of study area counties.

DAS mail questionnaire, 1719 respondents lived in other 568 respondents had owned their homes in the
the three-county study area (excluding the City of De- study area for more than 7 years, and were included
troit). The response rate to the questionnaire in these inpart of the analysisfor this portion of the study for
counties ranged from 56 to 61%. Data were weighted comparison with the more recent homebuyers.
to reflectage, gender, and race population proportions, Respondents for the open space neighborhood por-
as wellas actual population in these counties.Ofthese tion of the study were selected using a purposive
respondents, 470 had purchased their single-family sampling method. After identifying, visiting, and
dwelling in the study area within the past 7 years, selecting a neighborhood, a contact person in the
Theserespondents were the main focus ofour analysis neighborhood was informed of the study and asked
for the general population portion of the study. An- to assist, In some cases this person offered to host
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Table I high des

Characteristics of Livingston, Washtenaw, and Wayne counlies or areas i

Characteristics Livingston Washtenaw Wayne _ low den,,

Population (2000 esrn/ate) 159326 316(M0 47620 Neigh
Size (square miles (hnfl)) 574 (1486) 710 (1839) 69 (t79) in two q
Average housing prices (2000, US$) 214768 228649 94839 tion stat_

Average household incolne (1990, US$) 45439 36307 45044 of peopl4
Land uses (%) tion trar

Residential 10 10 25 graphic i
Agricuhural 34 45 42 spondent
Natural/parks 50 38 25 auto-orie
Commercial/industrial/institutional 1 2 5

Olher uses 5 5 3 ing of th
selected,

Soulwes: Southeast Michigan Council of Governments (SEMCOG); house sales prices from Livingston County Board of Realtors and Ann
Arbor Area Board of Realtors. Demo_

a Grosse lie, Brownstown, and Huron Township data only. US Census 2000. Housing prices and household income in 1990 dollars, tionnaire
study: ge
come, an_

i the focus group and contacted all the residents of the friends and family, proximity to natural resources, living in
neighborhood; in other cases this person might have and quantity of recreational opportunities. These 13 of home

suggested to distribute a flyer in everyone's mailbox, homebuying items were measured with a four-point asked in t
Over a 2-year period, 18 focus group sessions were scale ranging from "4" equaling "very important" to pie to st1
held, in Livingston and Washtenaw counties the first "l" equaling "not at all important." Items were factor accordin_
year and in Wayne the following year. Groups ranged analyzed using principal components analysis with The t-t
in size from 4 to 12 participants per session, with a varimax rotation and an eigenvalue of greater than to assess

a total of 119 residents participating in total. This 1.0. Internal consistency of the factors was estimated by deme
number included some who attended along with their using Cronbach's alpha, ables, wh

invited spouse. These individuals were included in Geographic location of residency was established tistical si_
the sessions, as our previous experience has shown from respondents' zip codes and interpreted across estimated
that adults in the same household often expressed four variables: population size of the community where

different house and neighborhood preferences, where respondents lived (using the 2000 US Census), appropria
whether or not that community was contiguous to the The op

3.3. Measurement urban core (Detroit), whether or not the community employed
was incorporated, and for those living in unincorpo- lection w

The mail survey used in the general population rated areas, whether they lived in a subdivision or in a the qualit

portion of the study asked respondents to indicate the rural setting. The last variable was interpreted on the of the pfi
relative importance of a list of factors in their deci- basis of a density measure calculated for census blocks the discus
sion to move into their current neighborhood. This list of respondents. Large, medium, and small places con- about wh
was developed based on four sources---early focus tiguous to Detroit are generally older suburbs that ex- borhood
group results and items used in the focus group ques- perienced significant growth in the 1950-1980 period, focused o
tionnaire, input from graduate students enrolled in a Large, medium, and small non-contiguous places are of nature
survey research course, a review of homebuying liter- typically older cities, villages, and small towns that are care of n_
ature, and items asked in an earlier study by one of the part of the metropolitan area but separated from the eussed thl
principal investigators. These items included school urban core and its suburbs by undeveloped or sparsely Each f_
quality, proximity to work, convenience to shopping developed land. Unincorporated areas are large and additional

and schools, similarity of neighbors, the spaciousness small townships that surround the urban core and its by at leasl
of the area; natural features of the neighborhood, older suburbs, and the non-contiguous cities and small scribed nc
housing costs, housing design, attractiveness of the towns. Parts of townships containing subdivisions with session all

neighborhood, familiarity with the area; proximity to lots of two acres and less (_<0.8 ha) were considered datawere
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high density. Sparsely developed parts of townships and Corbin, 1990) was used to categorize participants'
or areas remaining in agricultural use were considered comments into main themes corresponding with the re-

_ayne_ low density (parcels of more that two acres), search questions of the study such as decision-making

7620-- Neighborhood design preferences were measured factors, benefits of nature, projected changes in natural
9 (_791 in two questions, each with two choices. Each ques- resources in the rapidly growing areas, and perceptions
4839 tion stated that the cost of the housing and the mix of who controls natural resources and open spaces

5_ of people were the same. However, in the first ques- in their commtmity. Next, subthemes were identified

tiou transportation options were manipulated in a and used to categorize the relevant text segments. Af-
5 graphic illustration and word description so that re- ter all the data were initially categorized, continued
2 spondents selected either a walk and, transit design or examination and comparisons were made to arrive at
5

auto-oriented design. In the second questkm, the spac- final categorizations. This effort was tara'led out by

ing of the houses was manipulated and respondents one of the principal investigators and reviewed by the
selected either a large lot or open space design, other investigator and the student researcher assistants

Demographics were asked at the end of the ques- involved.
tionnaire, and four of the items were used for this Quantitative data were also collected from the fo-2_lla.rs.

; study: gender and age of the respondent, household in- cns groups through a self-administered questionnaire
come, and the presence of children 18years or younger that was completed by each participant during the

_urces_ living in the household. Questions regarding the type discussion. The questionnaire asked participants to
._se 13 of home and the length of owning a home were atso indicate the importance of 16 different neighborhood,

: '-point asked in the questionnaire and used to delimit the sam- dwelling, and lot characteristics in their homebuy-
[nt'" t0, pie to single-family homeowners and to partition it ing decisions nsing a five-point scale ranging from

factor according to recent versus less recent homebuyers. "5" for "extremely important" to "1" for "not at all
with The t-tests and analysis of variance tests were used important." These items were factor analyzed using a

:r th_ to assess significant differences in homebuying factors principal components analysis with varimax rotation

mated : by demographic, geographic, and preference vail- and an eigenvalue of"greater than 1.0. Internal consis-
ables, with a P-level of <0.05 used to determine sta- tency of the factors was estimated using Cronbach's

,lished tistical significance. Levene's test of homogeneity was alpha.
across estimated and statistics for uneven variance were used While the lists of items used in both this and the gen-
aunid; ; where eral population portions of the study were intended to
_nsus); appropriate, investigate homebuying decision making, the contexts
to _e The open space neighborhood portion of the study and samples studied necessarily resulted in slightly
aunity employed both qualitative and quantitative data col- different measures. While some qualitative compar-
:o_ lection within the series of focus group sessions. For isons can be made, these differences prevented us from
ar rn a the qualitative data, the focus group moderator--one making direct statistical comparisons between the two

c_n of the principal investigators--used a script to direct data sets.
_lockS the discussion with a number of open-ended questions
s about why participants selected their present neigh-

borhood and their particular house. While the script 4. Result for the general population sample

_eriod focused on homebuying considerations, the relevance
es _e of nature while living there and the means of taking 4.1. Descriptive statistics

ant ar_ care of natural areas in the neighborhood were dis-
,m the cussed throughout the sessions. Respondents in the general population sample who

arse!3_ Each focus group session was tape recorded, and purchased a single-family home in the past 7 years
',e additional notes and observations were written down were most likely to be male (55%), between the ages
lnd its by at least one graduate level research assistant. Tran- of 30-39 years old (59%) or 4049 years old (22%),

scribed notes were prepared Within a few days of each and have children 18 years or younger living at home
session and reviewed by the moderator. Once the raw (71%) (Table 2). Household incomes were most of_
data were reviewed, an open coding technique (Strauss ten in the US$ 75,000-124,999 range (49%) or US$

i
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"PaNe 2 to live

Description of genera[ population sample contignc

Homeowners ewning In re
borhood

<7 years (n = 470) (%) >7 years (n = 568) (%) express_
Gender hood ov

Male 55 48 while 8
Fein ale 45 52 the cIus

Age (years) Howeve

18-29 8 1 transit t
30-39 59 16

40-49 22 22 recent b

50-59 7 26

60-69 2 15 4.2. Fct_
>_70 2 20

Children in tile household Basec
Yes 71 40 factors

No 29 60 general

Household income tots we

t,ess than US$ 40,000 7 19 cial, net
US$ 40,0(10-74,999 31 37 (Table •
US$ 75,000 124,999 49 32
us$125,000 and above 13 13 and wel

titled g(
Current home location

Large, contiguous suburb 18 22

Large, non_contigtlous suburb 7 6

Midsized, contiguous suburb 18 26 Table 3

Midsized, non-contiguous suburb I 1 Principal i

Small, contigu_rus suburb 7 7

Small, non-coatiguous suburb 5 4 Home dec

Large rural township, high density housing 23 17 Natural a_

Large rural township, low density housing 4 2 Openne
Small rural township, high density housing 7 4 Close tl

Small nlral township, low density housing 10 12 Lets of

Neighborhood prelbrences Social
Walk and mmsit design 28 23 Close t_

Auto-oriented design 73 77 Familial

Large lot design 80 80 Neighborh

Open space design 20 20 Housin_
Attracti,

Appear_
40,000-74,999 (31%). Compared to households that (18%) suburbs. Livingston County respondents were

owned their homes longer than 7 years, these recent most likely to live in small-population rural townships Access
homebuyers were younger, more likely to have chip with low or high density housing. Washtenaw County Cc_nveniClose t{

dren in their household, and earned slightly higher in- respondents were most likely to live in large pop-
comes, ulation non-contiguous suburbs or large population Goodschc

Respondents lived across a variety of places that rural townships with high density housing. Wayne CommunitPeople sin
differed in size and residential densities. Most com- County respondents were most likely to live in large

mon in the sample were individuals living in large or mid-sized population contiguous suburbs or large _The
r rural townships with high density housing (23%) (see rural townships with high density housing. Compared Wayne(exj bScale

footnotes in Table 5 for term descriptions), followed to households who owned their homes longer than _Separ
by large contiguous (18%) or midsize contiguous 7 years, these recent h0mebuyers were more likely factors.
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tO live in unincorporated rural township areas over hood of similar type people. The four multi-item

contiguons or non-contiguous suburbs, factors each held an eigenvaltte of greater than 1.0,

ht response to questions about preferred neigh- loading coefficients of the items were greater than

) (%)' borhood design, seven out of ten recent homebnyers 0.60, and 56% of the overall variance was explained
expressed a preference for the auto-oriented neighbor- by these four factors. The fonr factors were also
hood over the transit-orientedwalkableneighborhood, tested for internal reliability using Cronbach's al-

while 8 out of 10 preferred the large lot design to pha. The natural and openness features and social

the cluster open space design with smaller lot sizes, factors showed moderate (0.60 or higher) internal

However, recent homebuyers preferred a walk and reliability. The other two factors were low (0.49,

transit neighborhood design slightly more than less 0.50), but were used in subsequent analysis based on

recent buyers, the factor analysis results. Additional measurement

is recommended to improve the internal reliability

4.2. Factors considered when selecting a home of the neighborhood and housing design and access

factors.

Based on the principal components analysis, four Natural and openness features did not rate highly
factors of two or more items were derived from the among the factors considered by recent hotnebuyers

general population questionnaire data. These fac- in their choice decisions. Neighborhood and housing

tors were titled natural and openness features, so- design surfaced as the most important set of home- !
cial, neighborhood and housing design, and access buying considerations, followed by schools and access

(Table 3). Three items did not align with factors (Table 3). The natural and openness factor fell below

and were treated as single-item factors; they were these factors along with social, community size, and
titled good schools, community size, and neighbor- similar people in the neighborhood, which were all

i
Table 3

Principal components analysis of general population fiomebuyer's preferences (n = 421)a'b

Home decision factors (italic) and items (indented) Mean S.D. Cronbach's alpha Eigenvalue

Natural and opettnessfeatures 2.7b 0.7 0.71 3.2
Openness and spaciousness of area 2.8 0.9
Close to natural areas 2.7 0.9
Lots of recreation opportunities 2.7 0.g

Social 2.8 0.8 0.6 1.7
Close to family and friends 2.9 0.9
Familiarity with area 2.7 ll.9

] Neighborhood and housing design 3.5 0.4 0.50 1.4
Housing costs/good value 3.6 0.6

Attractive neighborhood appearance 3.5 0.6
rfere Appearance/layout of dwelling 3.4 0.6

il hip;_ Access 3.0 0.7 0.49 1,1
anty Convenient to shopping and schools 3.0 0.8

Close to work 2.9 0.9

ttion Good schoolsc 3.3 0.9 n/a n/a
tyne. C°mmunitysizeC 2.7 0.8 n/a Iga

arge People similar to 'you,e 2.7 0.8 n/a n/a[:
arge aThe sample includes single-family homeowners in their current home for 7 years or less who live in Livingston, Washtenaw, and
areal _Wayne (excluding Detroit) counties.

bScale where "l" equals "not at all important" to "4" equals "very important."
lh_tll cSeparated as individual items after reviewing factor analysis. Items had low loadingcoefficients andlor loaded almost equally on two
k_ly P_¢tor_.
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similarly rated just below "somewhat important" on and the homebuying factors. For gender, females were 4.4. G
the scale, found to place greater importance than men on so- decisic

cial factors (t = -3.3, P < 0.001), neighborhood and

4.3 Oemo_.,raphic aspects ofhomebuying housing design (t = -2.7, P < 0.01), and recreation The
choice decisions opportunities (t = -2.1, P < 0.05). For age, older metrol_

respondents (60 years or greater) placed greater ira- variabl

Demographic variables were examined across the portance than did younger ones on social factors (F = lations
seven homebuying factors as some demographic seg- 2.5, P < 0.05) and recreation opportunities (F = 4.7, housin
merits may differ on the importance of a factor when P < 0.00l). Also, those under 50 years old placed and us

purchasing a home ('lable 4). Income was the only greater importance on schools than older respondents import
variable Ibr which natural and openness characteris- (F = 5.3, P < 0.001). Additionally, those with chip factors
tics appeared as significant, with those reporting high dren in their household placed greater importance on natural
household incomes rUSS 125,000 and greater) plac- schools than those without children athome (t = 12.4, lance t

lng a greater importance on natural and openness fea- P < 0.001). Finally, the importance of access differed the exc

tures than respondents in lower income levels (F = across the four income categories, with those in the sity he
4.9. P < 0.01). There were a number of other signifi- US$ 40,000-74,999 household income level rating it types e
cant relationships between the demographic variables lower than other income levels (F = 5.7, P < 0.01). P < 0

most i_

the ge_
Table a ation t

Category means and significance tests tbr demographic aspects of general population homebuyers' preferences (n = 421) a one of

Natural and Social Neighborhood Access Good Community Lots of feature

openness and housing schools size recreation living i
features design opportunities ral tow

t Gender locals
Male 2.8 2.7 3.5 3.0 3.3 2.7 2,7

Female 2.8 2.9 3.6 3,0 3.4. 2.8 2.8 more il
t-test 0.0 -3.3 -2.7 0.8 - 1.9 - l, 1 -2.1 ban ar_

P-level ns <0.001 <0.01 ns ns ns <0.05

Age tyearsl

8-29 2.6 2.7 3,6 3.0 3.3 2.7 2.2 Table 5

30-39 2.7 2,9 3.5 3.0 3.5 2.7 2.8 Category
40_19 2.8 2.8 3.4 2.9 3.3 2.7 2.8

50-59 2.8 2.5 3.4 2.9 2.7 2.7 2.6 Geograp

60-69 2.9 3.2 3.8 2.8 2.6 2.7 3.2

70 or older 2.9 3.1 3.7 2.8 2.9 3.2 3.4

F-test 0.8 2.5 2. I 0.7 5.3 0.6 4.7 Large. c_

P-level its <0.05 ns ns <0.001 ns <0.001 Large, n,

Children in househt_ld Midsizec
Midsizec

Yes 2.7 2.8 3.5 3.0 3.6 2.7 2.7

No 2.8 2.7 3.5 2.9 2.6 2.8 2.8 Small. c_

t4est -1.8 1.0 -0.4 1.0 12.4 --l.0 -0.7 Small, nq

P-level ns ns ns ns <0.001 ns ns Large ru
Large ru

Household income Small ru

) Less than US$ 40,000 2.7 3.0 3.4 3.3 3.5 2.8 2.6 Small ra
US$ 40,000-74,999 2.7 2.8 3.5 2.8 3.3 2.6 2.7 F_value

US$ 75,000-124,999 2.7 2.8 3.5 3.1 3.4 2.7 2.8 P-level

US$ 125,000 and above 3.1 2.6 3.5 3.0 3.3 3.0 2.9

F-test 4.9 1.8 0.8 5.7 0.6 2.2 1.5 "_Tert

P-level <0.01 ns ns <0.01 ns ns ns suburb: ,
are areas

Pretbrence scale where "'1" equals "not at all important" to "4" equals "very important." b prel
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_re 4.4. Geographic aspects ofhomebuying choice elsewhere. The other two factors, social and good
_o- decisions schools, yielded significant F-tests but no consistent

.rid patterns were found in the category scores.

on The characterization of geography within the

tel- metropolitan area was described with a composite 4.5. Neighborhood design preferences in

m+ variable created fi+om population size, location re- homebnying choice decisions

' = lationsbip with respect to the City of Detroit, and

,.7, housing density. Ten distinct categories were formed Based on the drawings and text provided in the

,'ed and used in an analysis to identify patterns in the general population questionnaire, respondents' prefer-

ms importance of homebuying factors. Five of the seven ences for neighborhood design were assessed in rela-

lit- factors yielded a significant F-test (Table 5). Of these, tion to homebuying factors. Surprisingly, natural and

on natural and openness features were of greater impor- openness features were more important for those se-

_4, tance to respondents living in rural townships (with lecting the auto-oriented preference (t = -3,6, P <

red the exception of large rural townships with high den- 0.001 ) (Table 6). On the design that manipulated trans-

the sity housing) than to those living in more developed portation features, access as might be expected was

g it types of areas within the metropolitan area (F = 10.9, more important to those respondents who preferred the

1). P < 0.001 ). Neighborhood and housing design, the walking and transit design than to those who preferredt
most important factor, was consistently rated across the auto-oriented design (t = 5.2, P < 0.001). Social

the geography of the three counties studied. Recre- factors were slightly more important for those select-

ation opportunities were also consistently rated as ing a walking and transit design than the auto-oriented
one of the least considered factors. Community size one (t = 2.2, P < 0.05).

features were of greater importance to respondents On the second preference question where housing
1

ities living in small, non-contiguous suburbs and small ru- density and amount of open space were manipulated,
ral townships than to those living in other geographic the only difference in importance ratings was on the
locals (F = 4.1, P < 0.001). Access was slightly natural and openness feature. In line with the trans-
more important to respondents living in large subur- portation findings above, respondents who preferred
ban areas (F = 3.9, P < 0.001) than to those living large lot (or lower density) neighborhood design held

Table 5
Categot2¢means and significance lests for geographic aspects of general populationbomebuyers' preferences (n = 421)"'1_

Geographic categories Natural and Social Neighborhood Access Good Community Lt3tsof
openness and housing schools size recreation
f?atures design opportunities

Large, contiguous suburb 2.5b 2.9 3.6 3.1 3.3 2.5 2.5
Large, non-contiguous suburb 2.9 2.6 3.4 3.2 3.3 2.8 2.7

Midsized, contiguous suburb 2.5 3.1 3.5 2.9 3.4 2.8 2.8
[ Midsized, non-contiguous suburb 2.4 2.3 3.7 3.1 2.7 2.4 2.7
1 Small, contiguous suburb 2.4 2.7 3.5 2.7 3.4 2.5 2.6

gma0, non-contiguous suburb 2.7 2.8 3.4 3.0 3.2 3.3 2.8
Large rural township, high density housing 2.7 2.9 3.6 3.1 3.5 2.5 2.9
Large rural township, low density housing 3.2 2.6 3.4 2.8 2.5 2.5 2.4
Small rural township, high density housing 3.0 2.5 3.6 2.8 3.6 3+0 2.8
Small rural township, low density housing 3.3 2.7 3.4 2.7 3.4 3.0 2.8
F-value 10.9 2.6 1.3 3.9 2.5 4.1 1.6
P-level <0.001 <0.01 ns <0.001 <0.01 <0.001 ns

aTerms: Large suburb is defined as 50,900-150,000 inhabitants (2000 US Census); mid-sized suburb 15,000M9,999 population; small
suburb: < 15,000;large rural township: 20,000; small rural township: <20,000; contiguous is adjacent to the City of Detroit; non-contiguous
are areas that share no borders with Detroit; high density are lots where respondentslive on <2 acres (0.8 ha); and low density: 2 acres.

_ i,Preference scale where "1" equals "not at all important" to "4" equals "very important."

+

i2
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Table 6 factor sc_

Category means and signilicance tests for neighborhood preference aspects of general population homebuyers' preferences (n = 42l) _k alpha val
Scenarios Natural and Social Neighborhood Access Good Community Lots of in the ue

openness and housing schools size recreation recreatiol
features design opportunities neighbor

Walk and transit design 2.5 2,9 3.5 3.2 3.3 2.7 2.7 ment, lot
Auto-oriented design 2.8 2.8 3.5 2.9 3.3 2.7 2.7 included
t test --3.6 2,2 -I.0 5.2 0.3 -0.5 --0.1

P-level <0.001 <0.05 ns <0.001 ns ns ns is locatel
social ite

Large lot design 2.8 2.9 3.5 3.0 3.4 2,8 2.8

Open space design 2.5 2.7 3.5 3,0 3,2 2.6 2.7 sense of
t-test 4.6 1.8 1.4 -0.9 1.2 1,8 1.2 location
P_level <0.001 ns ns ns ns ns ns and a 0.7

Preference scale where "1" equals "not at all important" to "4" equals "very important." factors a_the set o

not align
a higher importance rating than respondents preferring previously, while some of the items were similar to as other
the open space design (t = 4.6, P < 0.001). the scales used in the general population study, a and recr_

greater number of items focused on natural features communi
due to the type of neighborhoods being studied. As While

r 5. Results for the open space neighborhoods expected, natural and openness features were some
1 sample of the top rated items by the importance these home- data pre!it is wot

owners placed in home and neighborhood choices higher re
Using the data from focus groups With recent home- (Table 7). Bused on the principal components analy-

owners in open space neighborhoods, homebuying sis, we identified a natural factor comprised of seven for opengeneral t
considerations were further examined. As mentioned items receiving a 0.55 or higher loading factor. This purchase,

natural
Table 7 sideratio_

Principal components analysis of open space neighborhood homebuyer preferences (n = 119) a proxirnit2
Home decision factors (italic) and items (indented) Mean S.D. Cronbach's alpha Eigenvalue survey th

t Natural and openness features 4.0 0.6 0.81 4.8 TO fur
Natural features in neighborhood 4.2 0.g about nat

Open space and shared recreation areas in neighborhood 3.6 1.2 in respou
Design of neighborhood 4.0 0.9 housing
Natural features of tot 4.0 1

Relaxed and comfortable environment 4.3 0.7 rain, tree

Lot size in neighborhood 3.9 0.9 parks, gc

Rural atmosphere 3.8 I.l wild anin

Neighborhood location and social character 3.4 0.7 0.70 1.7 nearby r_

Access to highways _md interstates 3.6 1. t features [

Proximity to retail 2.8 1.t horhood.
Like-minded people in neighborhood 3,4 1.2 oral and :

Sense of community 3.8 1.0 Partici
Size of houses in neighborhood 3.5 0.9 areas wa
School district b 3.5 1.5 i1/a n/a ter. Spec
Proximity to job b 3.1 1.4 d/a n/a

Proximity tO state recreation areas, metroparks I' 2.7 1, I d/a n/a bomeowi

Location of community _ 4 0.9 n/a n/a features:

a Preference scale where "t" equals "not at all importanP' to "5" equals "very important." • "WouI_
bSeparated as individual items after reviewing factor analysis. Items had low loading coefficients and/or loaded almost equally on two

factors, the we
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factor scored a 4.8 eigenvalue and a 0.81 Cronbach's • "Loved the lot and the forest behind the house, that

alpha value. The factor is based on natural features is what sold me on the subdivision." Livingston
in the neighborhood and lot, open space and shared County homebuyer.
recreation areas in the neighborhood, design of the • "We looked for a golf course and the feeling of spa-

neighborhood, a relaxed and comfortable environ- ciousness that we get from that view." Washtenaw
merit, lot size, and a rural atmosphere. A second factor County bomebuyer.
included items that describe where the neighborhood • "We wanted our kids to be able to walk around the
is located relative to highways and retail, as well as neighborhood and explore, which leads to healthier,
social items such as like-minded neighborhoods and more creative and independent cbildlen." Washte-
sense of community. This factor, titled neighborhood naw County homebuyer.
location and social character, scored a 1.7 eigenvalue • "We wanted a rural feeling to out" neighborhood,
and a 0.70 Cronbach's alpha value. Together, the two where there is space between homes. We wanted to
factors accounted for 41% of the overall variance in be set back from major roads and nearby highway
the set of items included. Four additional items did access. Mature trees was also attractive and streets

not align with a factor and were placed in the results with a small amount of slow traffic is what we
as other items, including schools, proximity to job wanted for our kids." Wayne County homebuyer.
and recreation opportunities, and the location of the • "When we were looking for a house, we recognized

community, that with this subdivision we were close to the city,
While a direct statistical comparison between the but really in the country. In our backyard, I can sit

data presented in Tables 3 and 7 cannot be made, back and see horses, ducks, and squirrels." Wayne
it is worth noting on a qualitative level the much County homebuyer.
higher relative ratings that the natural factor garnered
for open space neighborhood residents than for the

general population sample. For those who recently 6. Discussion and conclusions
purchased homes in open space neighborhoods, its
natural and openness features overshadowed con- Natural resources aud open spaces can be impor-
siderations of neighborhood location, schools, and tant factors in people's housing choice decisions. In
proximity to job, while for the general population our general population survey of recent homebuy-
survey the findings were roughly reversed, ers in three rapidly growing counties in the Detroit

To further understand how homeowners' thought metropolitan area, however, neighborhood and hous-

about natural and openness features, comments made ing design, access, and good schools were more impor-
in response to open-ended questions about their recent tant considerations than natural and openness features.
housing choice decisions were examined. Rolling ter- Being close to natural areas such as woods, ponds,

t rain, trees and forests, wetlands, lakes, wildflowers, and streams; having openness and spaciousness to the
parks, golf courses, gardens, scenic drives and 'trails, neighborhood; and being in an area with lots of recre-
wild animals, sounds of nature, open sunlit spaces, and ational opportunities constituted the measurement of

1 nearby recreational opportunities were mentioned as nature and openness. These results are consistent with
features that attracted them to their home and neigh- results by Varady (1990) and the NAR/NAHB survey

borhood. For many, the surroundings provided a nat- (2002), where features of the house, schools, and trans-
ural and safe place for children to play. portation were found to be very important to homebuy-

Participants indicated that being close to natural ing decisions. On neighborhood designs, the majority
areas was better than being close to an urban cen- of the general population sample showed a preferencei
ter. Specific comments about nature illustrate these for automobile-oriented, low density neighborhoods.
homeowners' preferences for natural and openness Less than half of those who preferred a walkable
features: neighborhood also preferred the shared open space de-

sign (only 13% of total sample). These findings indi-

• "Would not have bought the house if it did not have cate that high density neighborhoods that are planned
the wetland." Livingston County homebuyer, for walking, public transportation, and proximity to
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services, have a minority following among recent erwise, traditional residential developments that fen- Crump,J.
homebuyers in the three connties studied. As pre- ture house design, good schools, and accessibility may and sub
sented in the results it was also surprising that re- win out. Behav.

spondents who preferred large lots and auto-oriented This paper has examined the role of natural areas Daniels,TGrowth

neighborhoods rated natural features as more impor- and open space in the residential decision process. Ex- DC.
tant in their homebuying decision making than designs tensions of this research might include analysis with Dilhnan,l
intended to be more enviromnentally sustainable, additional demographic variables including race and Design

A niche market of neighborhoods offering more nat- ethnicity or additional geographic variables such as Duany,A.,
ural features than a traditionally designed neighbor- distance between home and community or park areas. The Ris

Noah P
hood is emerging in the diverse offering of housing As future development occurs within the urban core Duncan, G

choices. In some cities or townships, developers are and at the urban fringes, a variety of master plans, mobility,
specifically designing open space neighborhoods that zoning ordinances, residential developers, and future Feitelson,I
meet or exceed required open space allowances or go homeowners will determine the character of new res- of resid
beyond the standard of saving original natural features idential developments. The interplay of these govern- A 25, 5
such as trees and wetlands that the government policy ment and market processes over time should continue Heimlich.Fringe

requires. Several of these neighborhoods were found to be investigated. Report
in the three counties we studied, and we selected a Washin_
sample of them for further analysis. Our research here Kaplan,R,

shows homebuyers in these neighborhoods find nat- Aeknowledgements theques243.

ural resource and open space featm'es to be of great Marans,R?
importance, outweighing such usually dominating fac- This research was funded in part by the United qualityi
tors as good schools and access to work and shopping, States Department of Agriculture-Forest Service, andobje
Our focus group participants viewed these specialized North Central Research Station under Research Joint Michelson,

Residenl

1 neighborhoods as offering both rural and natural envi- Venture Agreement number 23-99-16-RJVA. We ap- NationalA
I ronment values, a finding that concurs with the work of preciate the comments from Paul Gobster and two ttome B

Kaplan and Austin (this issue) and Austin (this issue), anonymous reviewers in helping to improve the paper. Nelson,A.,
The design of neighborhoods that included the preser- Sorenson,
vafion of natural resources, one acre or less (_<0.4ha) Edge. A

lot sizes, and shared recreation areas were all impor- References theEnvi
tant features that attracted them to the neighborhood.

The growth and expansion of metropolitan areas Arendt, R.G., 1996. Conservation Design for Subdivisions: Af
presents an array of challenges to policy makers, land PracticalGuideto Creating Open Space Networks.IslandPress,
planners, and residential developers operating at 1o- Washington,DC.
cal, regional, and state levels. One challenge is how Atldn, R., 2003. Silos vs. subdivisions: as more and more farmland

is plowed under for housing developments, people wonder how
to minimize or compensate for the loss of natural re- to makeroom for both the cows and the kids. Christ. Sci.
sources while allowing for growth to occur in an or- Monit.,2 January2003.
derly, sustainablemanner(SEMCOG, 2003).Arelated Austin, M., 2004. Resident perspectives of the open space

challenge is creating, as part of that growth, new re- conservationsubdivision in Hamburg Township, Michigan.

source opportunities including parks and natural areas Landscape UrbanPlan.69, 245-253.

that benefit society and the environment. This study Bentley. T., Manning, K., 1997. The Ecology of Place: Planningfor Environment, Economy, and Community. Island Pre_s,

suggests that preferences for open space neighbor- Washington, DC.
hoods exist. However, for the sample we studied these Blackwood,L., Earpenler, E., 1978, The importance ,of
preferences do not represent the majority of recent anti-urbanismin determining residential preferences and
singleffamily homebuyers. Land use policies in com- migrationpatterns.RuralSociol.43. 3147.
munities at the urban fringe that attempt to preserve Burchell, R., Lowenstein, G., Dolphin, W., Galley, C., Downs, A..

Seskin, S.. Stilt, K.. Moore, T., 2002. Cost of Sprawl-2000.

natural and Dlral features might need further support TCed' Report 74. NationalAcademy Press, Washington, DC.
from consumers, planners, and legislators in order to Chen. D.T., 2000. The science of smart growth. Sei. Am.

i sustain or expand these housing market segments. Oth- (December)60--67.

t



CA. Vogt, R, IV Marans/Landacape and Urban Pbmnhlg 69 (2004) 255-269 269

Crump. J.R., 2003. Finding a place in the country: exurban Southeast Michigan Council of Governments, 2003. Land Use

and suburban development in Sonoma County. Calif. Environ. Change in Southeast Michigan: Causes and Consequences.
Bebav. 35 (2), 187-202. SEMCOG, Detroit, MI.

Daniels, T.. 1999, When City and Country Collide: Managing Speare. A.. 1974. Residential satisl?action as an intervening variable

Growth in the Metropolitan Fringe. Island Press, Washington, in residential mobility. Demography 1l. 173-188.
DC. Strauss, A.. Corbin, J.. 1990. Basics of Qualitative Research:

Dillman, D.A., 1979. Mail and Telephone Surveys: The Total Grounded Theory. Procedures. and Techniques. Sage. Newbury
Design Method. Wiley, New York. Park, CA.

Duany, A., Plater-Zybert, E,, Speck, J., 2000. Suburban Nation: Sullivan, W.C., 1994. Perceptions of nlral-urban fringe: citizen

The Rise of Sprawl and the Decline of the American Dreain. preferences for natural and developed settings. Landscape Urban
North Point Press, New York. Plan. 29, 85-101.

Duncan, G.J., Newman, S.J., 1976. Expected and actual residential Varady. D,, 1990. Influences on the city-suburban choice: a study

mobility. J, Am. Inst. Plan. 42, 174-186. of Cincinnati homebuyers. J. Am, Plan. Assoc, 22, 22_0.
Feitelson, E., 1993. A hierarchical approach to the segmentation

of residential demand: theory and application. Environ. Plan.
A 25, 553 569. Christine A. Vogt is an assistant professor in the Department of

Heimlich, R,E., Anderson, W,D., 2001. Developing the Urban park, Recreation and Ibudsm Resources at Michigan State Uni-

Fringe and Beyond: Impacts on Agriculture and Rural Land. versity. She held a research hwestigator position at the Institute

Report Number 803, USDA Economic Research Service, of Social Research at University of Michigan while co-leading

Washington, DC. this presented research. Her interests focus on consumer behavior

Kaplan, R., Austin, M., 2004. Out in Ihe country: sprawl and as it related to intbrnmtion search and decision making in tourism

the quest for nature nearby. Landscape Urban Plan. 69, 235- and natural resource contexts. She received her PhD in leisure
243. behavior from Indiana University.

Marans, R.W,, 2003. Understanding environmental quality ttn-ough

quality of life studies: the 2001 DAS and its use of subjective Robert W. Marans is a professor c,f Architecture and Urban

and objective indicators. Landscape Urban Plan. 65 (1), 73-83. Planning in the A. Alfred Taubmail College of Architecture
Michelson. W., 1977. Environmental Choice, Human Behavior, and and Urban Planning and a senior research scientist at the Uni-

Residential Satisfaction. Oxford University Press, New York. versity of Michigan's Institute for Social Research. He serves
National Association of Realtors and National Association of as Washtenaw's County representative on the Huron-Clinton

Home Builders, 2002 (http://www.nahb.org/assets/docslfiles/8). Metropolitan (parks) Authority. Marans was the lead researcher

Nelson, A., 1992. Characterizing exurbia. J. Plan. Lit. 6, 350-368. on the 2001 Detroit Area Study to identify and measure various

Sorenson, A.A., Greene, R.P., Russ, K., 1997. Fatming on the social, econonric, environmental and community i1_dicators on

Edge. American Farmland Trust and Center for Agriculture in the quality of life on the Detroit region at the beginning of the
the Enviroilment, Northern Illinois University, DeKalb, IL. millennium.



(

:_" Available online at www.sciencedirect.com

_ SCIENCIB _OlRECTe

:_ LANnSCAPE

_, URBAN PLANNING

ELSEVIER Landscape and Urban Planning 69 (2004) 271-286
This article is also available online at:

www.elsevier.com/lc_cate/landurbplan

Public policies for managing urban growth and
protecting open space: policy instruments and

lessons learned in the United States

David N. Bengston a,*, Jennifer O. Fletcher b, Kristen C. Nelson c
a USDA Forest Seta,ice, North Central Research Station, 1992 Folwell Avenue, St. Paul, MN 55108, USA

b Minnesota Forest Resources Council, 2003 Upper Bufotff Circle, St, Patti, MN 55108, USA

c Department of Forest Resources, University of Minnesota, St. Paul, MN 55108, USA

Accepted 4August 2003

Abstract

The public sector in the United States has l_sponded to gl_)wing concern about the social and environmental costs of
sprawling development patterns by creating a wide range of policy instruments designed to manage urban growth and protect
open space. These techniques have been implemented at the local, regional, state and, to a limited extent, national levels. This
paper provides a systematic review of the extensive literature that describes these public policies and their implementation.
The main public policy instruments for managing urban growth and protecting open space at various governmental levels are
identified and briefly described, including punic acquisition of land, regulatory approaches, and incentive-based approaches.
Key }essons are gleaned from the literature on the implementation of growth management policies. Our assessment of lessons
found: (1) a lack of empirical evaluations of growth management policies, (2) administrative efficiency and other details of
policy implementation--rather than the general type of policy--are critical in determining their effectiveness, (3) the use of
multiple policy instruments that reinforce aad complement each other is needed to increase effectiveness and avoid unintended
consequences, (4) vertical and horizontal coordination are critical for successful growth management but are often inadequate
or lacking, and (5) meaningful stakeholder participation throughout the planning process and implementation is a cornerstone of

effective growth management. Faced with a growing population and increasingly land consumptive development patterns, more
effective policies and programs will be required to stem the tide of urban sprawl in the United States. We conclude with a discus-
sion of potemial federal roles in managing development and coordinating state, regional, and local growth management efforts.
© 2003 Elsevier B.V. All rights reserved.

Keywords:Policy instruments;Growth management;Open space; Regulation;Incentives

1. Introduction residential and nonresidential development that con-

sumes relatively large amounts of farmland and nat-

Urban sprawl may be characterized as relatively ural areas (Burchell et al., 1998). Many Americans

low-density, noncontiguous, automobile dependent, are ambivalent about sprawl, holding conflicting and
changing preferences (Myers and Gearin, 2001). The

* Corresponding author. Tel.: +1-651-649-5162; ideal of a single-family home on a large lot in the
fax: +1-651-649-5285. suburbs is still preferred by most (Malizia and Exline,

i E-mail address: dbengston@fs.fed.us (D.N. Bengston). 2000). Sprawl provides a variety of private benefits
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to new residents, developers, and other stakeholders, implemented at the local, regional, state and, to a Regart
as well as potential social benefits such as more af- limited extent, national levels. Local governments they ate
fordable housing costs fi-om building farther out (e.g. have traditionally managed development through the and prot_
Kahn, 2001). basic planning and regulatory tools of comprehensive issue of ,,

Bat sprawl is increasingly viewed as a significant plans, zoning ordinances, subdivision regulations, attd and deve
and growing problem that entails a wide range of so- capital improvement programs (Porter, 1997). But the socially '.
cial and environmental costs. Although the process of increasing social and environmental costs of sprawl defined i
suburbanization in the United States dates from the have prompted local governments to adopt an array governmc
early years of the 19th century, widespread appre- of additional tools, ity, and ti
hension about the impacts of sprawling development interest in the role of regional entities in growth A wide r
patterns did not emerge until the boom in suburban management has increased in recent decades (Weitz growth n
growth following World War II (Jackson, 1985). Con- and Seltzer, 1998). Regional agencies have been cre- tal conse
cern about the environmental and social costs of ur- ated to manage growth and protect open space on efficient
ban growth grew in the 1960s and 1970s with the rise a larger scale and coordinate the fragmented efforts revitafiza
of the modern environmental movement and in recent of individual municipalities and counties. For exam- ing, and

decades has increased dramatically. A variety of so- ple, one of the early regional planning agencies in of policy
cial indicators point to this increase. For example, the the US was the Minneapolis-St. Paul Metropolitan have bee'
remarkable growth in the number of state and local Council, created by the state legislature in 1967 in managern
_ferenda on smart growth and open space preserva- response to problems associated with rapid urban and polic
tion in the late 1990s indicates a surge in anxiety about growth (Johnson, 1998). A number of substate and The ob
the impacts of sprawl and interest in managing growth bistate regional growth management agencies have objective
(Myers, 1999; Myers and Puentes, 2001). A recent been created across the US. These regional entities that have
study by the Surface Transportation Policy Project and have experimented with a wide range of innovative urban gr(
Center for Neighborhood Technology (2000) found policy instruments, govemm¢
that in many sprawling US cities such as Houston State growth management efforts have developed instrumet
and Atlanta, residents paid more for transportation in about a dozen states over the past 40 years, typ- niques an
than shelter. Attitude surveys provide another indica- ically in areas that have experienced rapid urban briefly su
tot of the public's increasing concern (e.g. Pew Center development and its associated problems (Weitz, the exteu
for Civic Journalism, 2000). Even traditional devel- 1999). State growth management has evolved from an greater d_
opment interests have begun to voice alarm that the early emphasis on environmental concerns during the ing urban
costs of sprawling development patterns have begun "quiet revolution" in state land-use management in they are t
to outweigh the benefits, such as a Bank of Amer- the 1960s and 1970s (Bosselman and Callies, 1971) realized tl

ica report claiming that "unchecked sprawl has shifted to a much broader set of social goals and related pol- tion are p
from an engine of California's growth to a force that icy tools in the current era of smart growth (Gillham, 2002), ar
threatens to inhibit growth and degrade the quality 2002). open spac
of life" (Bank of America, 1995, p. 1, emphasis in Even as state involvement in growth management urban gro
original), has expanded, the federal government continues to A secc

The public sector response to growing concern play a minor role due to the lack of a national land-use learned f
about the undesirable impacts of sprawl has been the policy and a long tradition in the United States of lo- of growtl
creation of a wide range of policy instruments de- cal authority in managing land use and development, been learJ
signed to manage urban growth and to protect open But many national policies have significant indirect agement
space from development. L These policies have been impacts on utSan growth and sprawl (Marsh et al., makers a

1996b; US GAO, 1999). The main finding of a survey programs
The term "'open space" is used broadly m this paper to refer of urban experts asked to rank the top 10 influences goals?

to namrmresourcelandssuch as farmlandandtimberland,enw- on the American metropolis over the last 50 years was The mq
:onmental resources such as wildlil? habitat and wetlands, and a

the overwhelming impact of federal policies that in- multidisci[, variety of other sociall3_ valued landscapes such as scenic sites

wilderness areas historic and cultural resources, and recreation tentionally or unintentionally promoted snburbaniza- the divers

areas tion and sprawl (Fishman, 2000). ing urban

1
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Regardless of the governmental level at which academic fields are relevant l_r such a multidisci-
they are applied, public policies for managing growth plinary review, including economics, environmen-
and protecting open space are at the center of the tal law, evaluation studies, geography, landscape
issue of sustainable development, i.e. making growth architecture, landscape ecology, planning, policy
and development economically, environmentally, and analysis, political science, sociology, urban stud-
socially sustainable. Growth management has been ies, and others. We systematically reviewed recent
defined in many ways, but essentially it consists of books, journals, and "gray literature" (e.g. govern-

government actions "... to guide the location, qual- ment technical reports, conference proceedings), in
ity, and timing of development" (Poiter, 1997, p. vii). addition to the websites and online reports of pol-
A wide range of important issues are closely tied to icy and conservation organizations that focus on
growth management policies, including environmen- issues related to growth management and open space
tal conservation, quality of life, taxpayer protection, protection. 2
efficient urban form, transportation planning, urban In order to keep our review manageable given the
revitalization, environmental justice, affordable hous- magnitude of the literature, we limited our search
ing, and others. A better understanding of tire range in several ways. First, we focused on public sector
of policy instruments available and the lessons that policies for managing urban growth and protecting
have been learned about designing effective growth open space. Private and nonprofit organizations have
management programs is therefore vital for planners also developed innovative programs and initiatives, but
and policy makers, they are beyond the scope of this review. Second, only

The objectives of this paper are two-fold. The first policy instruments applied in the United States we1_

t objective is to describe the main policy instruments examined, to the exclusion of many novel and use-
that have been proposed and utilized for managing ful policies developed for the institutional contexts of
urban growth and protecting open space at various other countries. Finally, this review focused primar-
govemmental levels. Given the number of policy ily on relatively recent policies--typically proposed
instruments, the individual growth management tech- or implemented since the early 1980s--rather than

niques are not described in detail Instead, this review dwelling on earlier policies that often had a much more
briefly summarizes the main techniques and points to limited set of objectives.
the extensive literature that describes them in much Before proceeding, we first provide a broad cate-

greater detail. We include both policies for manag- gofization of public policy instruments relevant for
ing urban growth and protecting open space because growth management and protecting open space. Such
they are two sides of the same coin. It has long been a framework for understanding policy instruments is
realized that urban planning and open space preserva- needed to structure our review and to make sense of
tion are part of the same process (Hollis and Fulton, the large and diverse literature.
2002), and that the most effective way to protect

open space is by effectively containing and managing
urban growth (Alterman, 1997). 2. A classification of public policy instruments

A second objective is to glean the key lessons
learned from the literature on the implementation Public policy instruments may be defined as "the
of growth management techniques, i.e. what has set of techniques by which governmental authorities
been learned about the effectiveness of growth man- wield their power in attempting to ensure support
agement policies and programs? How can policy and effect or prevent social change" (Vedung, 1998,
makers and planners design growth management p. 21), Policy analysts have proposed many classifica-
programs that are effective in accomplishing their tions of policy instruments, ranging from minimalist
goals? two-part classifications to long, unstructured lists of

The methodological approach of this study is a specific instruments. This paper employs a three-part
multidisciplinary literature review and assessment of classification that has the virtues of simplicity,
the diverse literature on public policies for manag-
ing urban growth and protecting open space. Many 2 Contact the authors for a list of journals and websites reviewed.
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mutually exclusive categories, and is exhaustive of 3. Public policy instruments for managing urban Table l
the donmin of public policy instraments for managing growth and protecting open space Publicpolic
urban growth and protecting open space. The broad space
categories are (i) public ownership and management, As shown in Table 1, the commmfly used public Policiesfor
(2) regulation, and (3) incentives. 3 policy instruments for managing urban growth and PublicacFee sin

The first category, public ownership and manage- protecting open space can be categorized by the three fores
meat of some asset or activity, is often justified on the broad types of policy instruments and by the level envir
basis of the public goods characteristics of the asset of government (indicated in parentheses) at which regio

and the failure of markets to adequately respond to the they are typically applied. This list is not conrprehen- Regulatio_
demand for such public goods. Non-exclusive prop- sive; the toolkit of public policy instruments is large Develo]
erty rights and indivisibility of consumption (i.e. use and growing, and innovative tools are being added (loca
of the good by one person does not reduce the amount on a regular basis, especially at the local level (e.g. Rateol
available for others) characterize public goods. Ex- National Association of Counties, 2001; Smart Growth Adequ_

Upzoni

amples include national defense, interstate highways, Network, 2002; US EPA, 2002b). The policy instru- (loea
public education, and many types of open space. Pub- ments listed in Table 1 and described in the follow- Greenb

lic provision of goods such as these reflects a social iug sections are simply the most cmmnouly discussed Urban
decision that they should be managed for the benefit techniques. Urban
of the general public. Plalmi_

A second broad type of public policy instrument 3.1. Public acquisition of land for managing urban lncentive_
is regulation. The defining characteristic of regu- growth Develo

Develo
lation is its obligatory nature--regulation involves Infillal
an authoritative relationship between the individu- Public acquisition of land is most often carried out Split-ra
als or groups being regnlated and the government for the primary purpose of protecting open space. But Brownl
(Stone, 1982). Regulation is often backed by negative in and around urban areas, land acquisition almost Loeatic
sanctions or the threat of sanctions. Incentive-based always serves multiple goals and plays a significant Histori,
approaches are a third broad category of policy and often overlooked role in shaping metropoli- Policiesfor
instruments, which involve either the handing out tan form and managing urban growth (Hollis and Publicac
(incentives) or taking away (disincentives) of mon- Fulton, 2002; Ruliffson et al., 2002). Nineteenth cen- Feesin

fores

etary or tmn-monetary material resources ill order tury urban planners advocated systems of regional enviE
to change behavior. The distinguishing characteds- urban parks, parkways, and nature preserves. Today's regic

tic of incentive-based approaches is that no one is urban and landscape planners advocate public invest- Regulano
obligated to take a particular course of action. For merit in green infrastructure that shapes metropolitan Subdiv
example, a guvemment subsidy for compact develop- form as surely as investment in gray infrastmcture Cluster
ment does not require developers to build more com- such as roads, sewers, and water lines (Benedict and used

pactly; the incentive simply makes it less expensive McMahon, 2002). The popularity of this approach DownzExclusl
to do so. in the United States is indicated by the fact that 30 Mitigal

of the largest 50 metropolitan areas and hundreds Nontra
of smaller communities have regional green space Concer

A fourth type of policy instrument is informational or edu- plans or are developing them (McMahon, 1999). Pub- lncentive:

cational campaigns: "Information as a public policy mstrumenl lic land acquisition helps provide a framework for Right-t
covers government-directed attempts at influencing people through

transfer of knowledge, communication of reasoned argument, and urban growth and can define where not to grow. Agricu
moral suasmn in order to achieve a policy result" (Vedung and Transfe

Purcha

van der Doelen. 1998, p 103) Information campaigns have been 3.2. Regulatory approaches for managing urban (loc_
widely used as a public policy instrument with nfixed success growth Use-va
tWeiss and Tschirhart. 1994: Rice and Atkin. 2001J While trans-

fer of information is ceaainly a part of growth management ef- Circuit

forts, coordinated information campaigns carried out by the public Regulatory approaches for managing urban growth Capital
sector have been lacking in the United States. and we therefore include diverse strategies that have been used mainly
do not include this policy instrument in our review, at the local level (Table 1). A development morato-
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Table1 rium is a drastic growth mauagenmnt policy--usually
Public policies for managing urban growth and protecting open implemented through a prohibition on the issuance of
space building permits--that is sometimes used in rapidly
Policiesfor managing urban growth growing communities to buy time needed for plan-

E Public acquisition ning long-term solutions to growth-related problems
Fee simple public ownership of peaks, recreation ,areas, (Owens, 1990). Short of a moratorium, cornmuni-

forests, wildlife refuges, wilderness areas,

1 environmentally sensitive areas, greenways, etc. (local, ties may adopt interim development regulations, or

regional, state,national) stop-gap ordinances, as another temporary solution to

Regulation severe problems associated with rapid growth, This
Development moratoria,interimdevelopment regulations allows some forms of development to continue but

(local) postpones development that is causing problems until
Rate of growth controls, growth-phasing regulations (local) solutions have been studied and long-term regulations

Adequate public facility ordinances (local, state) enacted (Zovanyi, 1998).
Upzoalng or small-lot zoning, minimum density zoning

(local) Other regulatory approaches sometimes used in
Greenbelts (local, regional) communities experiencing very rapid development
Urban growth boundaries(local, regional,state) are rate of growth controls and growth-phasing regu-
Urbanservice boundaries(local,regional) lations (Kelly, 1993; Nelson and Duncan, 1995). Rate
Planningmandates(regional, state) of growth controls are typically ordinances that put ant

Incentives upper limit on the number of building permits issued
Development impact fees (local) annually. Growth-phasing regulations also impose
Development impact taxes, real estate transl_r taxes (local) development caps, but the timing of development is
Infill and redevelopment incentives (local, state)

linked to the scheduled timing of public improve-
[: Split-rate property tax (local)

l Brownfields redevelopment (local, state, national) ments needed for development (e.g. sewers, drainage,

t Locationefficientmortgages(local) major roads, parks, and fire protection). In essence,
Historic rehabilitation tax credits (state. national) growth-phasing programs translate the availability of

Policiesfor protectingopenspace public facilities into a maximum number of building
Public acquisition permits in a given year.

Fee simple public ownership of parks, recreation areas, Adequate public facility ordinances (APFOs) also
forests, wildiit? refuges, wilderness areas,

environmentally sensitiveareas,greenways,etc. (local, require the availability of urban services and facilities
regional, state,national) needed for development, but they do not impose de-

velopment caps. Instead, APFOs require that develop-
Regulatio_z

Subdivisionexactions(local) ments not be approved unless it is demonstrated--on
Cluster zoning (local, regional)--incentives also sometimes a case-by-case basis--that adequate public facilities

used are available or will be available when the impacts of

Downzoning or large-lot zoning (local) uew development occur (Weitz, 1997). Local govern-
Exclusive agricultural or forestry zoning (local, state) ments implement APFOs, but several states have in-
Mitigation ordinances and banking (local, state)

Nontransitionalzoning(local) eluded adequate public facilities requirements in their
Concentrating rural development (local) growth management programs. Florida was the first

Incentives state to require all local governments to adopt APFOs
Right-to-farmlaws(local,state) for selected local services and facilities. This policy
Agricultural districts (local, regional, state) is referred to as "concurrency" in Florida because it
Transferof development rights (local, regional) requires public facilities to be available concurrently
Purchase of development rights, conservation easements with the impacts of development.

(local, state, federal)

Use-valuetax assessment(state, national) Zoning is a core technique in urban growth manage-
Circuitbreakertaxreliefcredits (state) ment. In many cases, urban land may be zoned such
Capital gains tax on land sales (state) that more dense development is prohibited. SmaU-lot

zoning or upzoning allows small lots in urbanizing
] areas in order to encourage more intense development
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(Nelson and Duncan, 1995). Upzoning is generally Finally, at the regional and state levels, planning Incent:
locally implemented but can be state initiated. Ex- mandates have been used to require local governments needed tc
tensive upzoning occurred in urban areas throughout to prepare and adopt comprehensive plans to guide A variet5
Oregon in the 1970s and 1980s as part of its statewide land-use decisions. Hawaii was the first state to le- been use,

growth management program (Knaap and Nelson, quire land-use planning by local governments in 1961 into area
1992). (Callies, 1992). Land-use planning is now required in the Smar

Three types of urban containment policies are iden- about half of all states, although the state role varies a waiver
tiffed in "Fable l. Greenbelts, urban growth bound- widely (Nelson and Duncan, 1995). Stone states have ment zol

aries, and urban service boundaries (Pendall et al., a strong, interventionist state role in local planning that and Shay
2002). A greenbelt refers to a physical area of open requires locally prepared plans be consistent with state ties ineln
space--farmland or other gleen space--that sur- land-use policies and goals, while others have a weak, reduction

rounds a city or metropolitan area and is intended to noninterventionist state role. Metropolitan or regional of deveh
be a permanent barrier to urban expansion. Green- planningmandatesarealsousedinmanyareas. Forex- in secnri_
belts are typically created through public or nonprofit ample, all local governments in Minneapolis-St. Paul, Duncan,
acquisition of open space or development rights, al- MN are required to prepare comprehensive plans con- included
though they may be enforced by strict regulation of sistent with the Twin Cities Metropolitan Council's growth rr
private property. The city of Boulder, CO has the plans for highways, sewers, transit, airports, and re- element ,
longest running and most widely discussed green- gional parks (Johnson, 1998). policy to
belt in the United States (Pollock, 1998; Lorentz and eas by ol

Shaw, 2000). Greenbelts have rarely been used in the 3.3. Incentive-based approaches for managing urban loans anl
United States but are common in some other countries growth develepn
(e.g. Hall, 1973; Bae, 1998). 2002).

In contrast to greenbelts, an urban growth boundary Development impact fees are one of several types of A split
(UGB) is not a physical space but a dividing line drawn development exactions--assessments levied on devel- proach tl-
around an urban area to separate it from surround- opers requiring them to contribute land, facilities, or redevelor
ing rural areas. Zoning and other regulatory tools are funding to help pay for off-site capital improvements der such
used to implement an UGB. Areas outside the bound- that benefit the contributing development (Peddle and land val_
ary are zoned for rural uses, and inside for urban use. Lewis, 1996). The main purpose of impact fees is to ues such
Unlike greenbelts, an UGB is typically drawn to ac- help finance off-site impacts and infrastmcture costs land-inteJ
commodate expected growth for some period of time, of development, but they can be used to encourage tax burde:
and is periodically reassessed and expanded as needed, more efficient development patterns. Jurisdictions can split-rate
Oregon's Land Conservation and Development Act of discourage development through higher impact fees riding th,
1973 required, among other things, the delineation of in areas without infrastructure, and encourage devel- ment in
urban growth boundaries around all of the state's cities opment through lower fees in areas already served by the specu
and around the Portland metropolitan area (Pendall public facilities (Nelson and Duncan, 1995). Develop- within th
et al., 2002). ment impact fees are sometimes classified as a regu- and rede_

Urban service boundaries also consist of a line latory tool because, unlike taxes, they derive from the ties in Pe_

drawn around a city or metropolitan area, but they police power of the state. In practice, however, they tax can b
are even more flexible than UGBs. An urban service function as an incentive-based approach, revitaliza_
boundary delineates the area beyond which certain Tax policy has a powerful influence on land use and mechanis

urban services such as sewer and water will not be therefore may be an important tool for growth man- qaences s
provided. They are often linked with adequate public agement. Development impact taxes, or improvement areas (Gil
facilities ordinances that, as described above; prohibit taxes, and real estate transfer taxes are used in some

development in areas not served by specific public jurisdictions to help make development pay its own
services and facilities. Some metropolitan areas using way. Like impact fees, revenues collected with these 4 Add_tioland redevel
urban service boundaries use tiering systems that at- taxes are typically earmarked to provide public faeili- 1998;Mille
tempt to direct public infrastructure into new areas in ties and services made necessary by new development andKrupni,
a particular sequence. (Nelson and Duncan, 1995). taxcredits
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Incentives to enceurage infill and redevelopment are 3,4. Public acquisition of hind to p_vteer

tlecded to make urban containment policies efli_ctive, open space
A variety of iufi/I and redevelopment incentives have

been used by cities in an effort to direct developntent Public acquisilitm and management is the pnlicy

hlto areas that are already terbanized, For example, insmnnent with the leeges¢ h s orv of ose tbr protect-
the Smart Growth htitiative of Austht, Texas includes me open sp ce m the Stated States. Public acquisition

a waiver of development fees in a desired develop- of opeu space occurs at local, regional, s_ate, and

enenl zone to promote infill development (Loremz l_derat Ievels, a_d is used for &e creation or exDm-
and Shaw, 2000). htcentives used in other comnmni- sion of such diverse hmdscapes as parks, recreation

ties include subsidized laltd costs, lax exemptions et areas, forests, wiMlife refnges, wilderness areas, en-

redtlctior:s, itllprovements to infrastructure, rednct[ell Vi 'unn/entally sensitive areas, greetl;vavs, and olbers,

of development fees, low-interest loans, assistance 1-h.lblic acquisition continues to be an important policy

in secnring zonittg changes, and others (Nelson and instrument for protecting opeft space, as dentonstraled

Duncan, 1995; Porter, 1997). Snnte states bare also by the recent gro:vth in state and local re[)reln.la cnt

included infill and redevelopment incentives in their open space preservation (l'vlyers and Puentes, 2001).
growth management programs. For example, a central Acquisition is tile nlost ceftaht public policy instru-

element of Maryland's Smart Growth Program is a utent for protecting open space, but it is also the

policy to direct development into priority fuudiug ar- most expensive (Kelly, I993). Many techniqnes have
eas by offering state funding, including developntent been ased to finance open SlUtCe acquisition, ranging

loans attd grants, for projects in these areas before from various types hi'long-tetra bonds to Inttery pro-
development in other areas in the state (Gillham, ceeds (Myers, t993), Partnerships between nonprotit

2002). organizations and government agencies at all levels

A split-rate or two-rate property tax is another alp- have become an increasingly important part uf public

prnach that has been proposed to promote infifl and acquisition of open space (Endicott, 1993).
redevelopment in urban areas (Gihring, 1999). Un- Some authors categorize "partial rights" approaches

der such a system, a higher tax rate is applied tn such as purchase of development rights (PI)R) as a

land values and a lower rate foe" impe'ovevaent veil- land acquisition strategy (e,g, Kelly, 1993; Porter,?
ues such as buildings. This reduces the tax burden on 1997), But from the hntdowner's perspective, a PDR

land-intensive uses (e.g. apartments) and increases the prograot provides an incentive to maintain open space.
tax burden on laud-extensive uses (e,g. parking lots), A Hence, we include the acquisition of partial rights as

!

split-ratepropertytaxwouldhavethegoalsof(l)pro- an incentive-based approach to protect open space
viding the incentive of lower taxes for capital invest- (discussed below).
meat in building improvements, and (2) taxing away

the speculative value of holding undeveloped property 3.5. Regulato D, approaches to open .wace
i

within the urban growth area, thus promoting infill protection

and redevelopment. Experience in several communi-

ties in Pennsylvania indicates that a split-rate property A range of regulatory approaches has also been
tax can be an effective tool to stimulate cmttral city used for protecting open space. At the local level,

revitalization (Hartzok, 1997),but effective regulatory subdivision exactions require developers to set

mechanisms are needed to prevent unintended conse- aside environmentally sensitive areas (such as steep

quences such as premature land conversion in outlying slopes, floodplains, and buffers around wetlands and

areas (Gihring, 1999). 4 streambeds) and areas for parks and playlields. Sub-
division exactions are perhaps the most widely used

regulatory approach to protecting open space (Porter.
4 Additional incentive-based approaches for encouraging infill 1997). The laud that has been set aside may be ntan-

and redevelopment include brownfiekls redevelopment (Simons,

1998; Miller et al., 2001). location efficientmortgages (Blackman aged by a commuflity associaliou or by the localand Kmpnick, 2001), and state and federal historic rehabilitation jurisdiction implementing the regtllatious. State and

} ulx credits (Beaumont, 1999). federal regulations that prohibit building in wetlands
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and require development setbacks t¥om wetlands, pro- instrument is that it generally creates a _duction in Trust, 19
tect endangered species, and protect areas of critical property values for which property owners have not at the loc
environmental couceru preserve opea space as well as been compensated. It is therefore srunetimes combined Severa

achieve other euvironmental goals (Gillham, 2002). with various types of compensation for landowners tect open
Cluster zoning or clustered development is another (Gillham, 2002). 5 rights to

t_gulatory technique that has been used for decades at by devel,

the local level for protecting open space, reducing the 3.6. Incentive-based approaches to open space rights (T
cost of development, and in some cases keeping land protection conserval
such as faralland and forest in existing use. Cluster on the ic

zoning ordinances allow or require houses to be con- Aldo Leopold recognized the importance of con- rile of rig
centruted together on small lots on a particular part of servation incentives and the need for innovative air rights

a parcel of land, leaving the remainder in open space incentive-based policy instruments in a 1934 es- arated 03

(American Farmland Trust, 1997). The undeveloped say (Leopold, 1991, p. 202). A large number of rights all
land may be owned by the developer, a homeowner's incentive-based policies for protecting open space rights fro
association, the local government, or a private non- have been developed and implemented in recent ties. Futu
profit organization, and may be protected under a re- decades. Right-to-farm laws, for example, provide an from dev
strictive covenant. In some cases, incentives--such as incentive to farmers and ranchers to keep land in agri- ration ea:
permitting the construe tion of more houses than would culture by protecting them from nuisance lawsuits that opment. '

otherwise be allowed--have been offered to develop- may arise as residential development encroaches into often are
ers to encourage clustered development (Porter, 1997). rmal areas and suburban homeowners are exposed to compens_

Downzoning or large-lot zoning is an approach to odors, noises, and other impacts from farm opera- that reduc
protecting open space that stands in sharp contrast tions (Bradbury, 1986). Without this protection from however,
to clnster zoning. Rather than concentrating devel- liability, farmer's operating costs would increase and administr
opment on small lots, downzoning in rural areas re- agricultural practices would be restricted or prohib- dents in
quires minimum lot sizes large enough to discourage Red. All 50 states have at least one right-to-farm law, developm
residential development (Nelson and Duncan, 1995). and some local governments around the nation have Economi_
A key to effective use of this approach is to set lot enacted their own, stronger laws (American Farmland grams as
sizes sufficiently large. Lot sizes have ranged from Trust, 1997). Although right-to-farm statutes help Simons, ]
20 acres (8 ha) per house in the eastern US to 640 support the economic viability of agriculture, it is un- Purcha
acres (259 ha) per house in the West (American Farm- clear whether they have been effective at maintaining ular appr,
land Trust, 1997). If minimum lot sizes are set too the land base. state and

small to discourage residential development, the re- Agricultural districts--also known as agricultural private la_
suit will be fragmented parcels too small for corn- preserves, agricultural incentive areas, and other landowne
mercial agriculture or forestry. Downzoning has often names--are legally recognized geographic areas de- but retain
been used in efforts to preserve community charac- signed to keep land in agricultural use. They differ vation ea_
ter rather than protecting open space, and it may be from exclusive agricultural zoning areas because developm
purposefully exclusionary by increasing the cost of enrollment in them is voluntary (Heimlich, 2001). ment rigt

purchasing land or a home in a cormnunity (Gillham, Farmers who join an agricultural district may receive (1987) an
2002) ..... a variety of benefits, such as differential tax assess- of PDR p

Exclusive agricultural or forestry zoning, or agri- ment, limits on eminent domain and annexation, pro- space. Th
cultural protection zoning, has been used widely at tection against nuisance lawsuits, and eligibility for high cost
the local and state levels across the US to protect re- conservation easement programs (American Farmland pressures
source lands. Land is zoned only for agricultural or cheaper
forestry use--usually on the basis of soil quality or and deve
locational factors--and other types of land uses are s Additional,lessconunonly discussed regulatory techniques for Anderson

protecting open space include mitigation banking and ordinances

restricted or not allowed (American Farmland Trust, (Marsh et al., 1996a), the Use of nontransitional zoning (Nelson easemeut_

1997). Large-lot zoning is typically a part of agricul- and Duncan,1995).andconcentratingruraldevelopment(Porter. developm
tural protection zoning_ A problem with this policy 1997). PDRs an¢
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Trust, 1997). Agricultural districts have been created recent years. For example, the US Department of
at the local, regional, and state levels. Agriculture (USDA) Forest Service's Forest Legacy

Several approaches have been developed to pro- Program is a partnership with states that encourages
tect open space through acquisition of development and supports acquisition of conservation easements
rights to land that is near urban areas and threatened on private forestland (USDA Forest Service, 2002).
by development, including transfer of development Like PDR programs, the idea behind use-value tax
rights (TDR) and purchase of development rights or assessment (also called preferential or differential tax
conservation easements. These approaches are based assessment) is to provide landowners with an incen-
on the idea that ownership of land involves a bun- tire to maintain their land in its current use rather than
dle of rights--such as mineral rights, surface rights, sell it for development. Land is taxed at a lower agri-
air rights, development rights, etc.--that can be sep- cultural or forestry value rather than the higher values
arated (Wiebe et al., 1997). Transfer of development associated with developed uses (American Farmland
rights allows the sale and transfer of development Trust, 1997; Williams et al., 2004). Use-value assess-
rights from a particular parcel of land to other proper- merit laws are enacted by states and implemented at
ties. Future use of the original parcel is then protected the local level. Every state except Michigan has an

from development by means of a permanent conser- agricultural use-value tax program. These programs
vation easement or deed restriction prohibiting devel- typically include requirements that the owner be uc-

opment. TDR programs may be mandatory but more tivety engaged in farming and have rollback provisions
often are voluntary in nature. They provide a means of to recover lost tax revenues if the land is developed
compensating landowners for regulatory restrictions (Heirulich, 2001). 6
that reduce property values (Porter, 1997). There are,
however, challenges with TDR programs, including

administrative complexity and resistance from resi- 4. Lessons learned
dents in areas designated to receive the transferred

development rights and hence denser development. This section attempts to draw some key lessons
Economists have proposed market-driven TDR pro- from the literature with regard to questions about pub-
grams as a more efficient alternative (Thorsnes and lic policies for managing urban growth and protect-
Simons, 1999). ing open space: What has been learned from formal

Purchase of development rights has become a pop- and informal evaluations of the array of policy instru-
alar approach for protecting open space by federal, ments? How can growth management and open space

state and local governments, and by a large number of protection policies and practices be made more effec-
private land trusts (Gustanski and Squires, 2000). The tive? What works and what does not work? While the
landowner voluntarily sells the development rights following lessons are at a high level of generality due

but retains title to the land, and a permanent conser- to the quantity and breadth of the literature, they offer
ration easement then prohibits future subdivision and insights for future policy directions.
development. Landowners may also donate develop-

ment rights in exchange for tax benefits. Buekland 4.1. Lesson 1: a lack of evaluations
(1987) and Daniels (1991) discuss the pros and cons

of PDR programs for the purpose of preserving open Few empirical evaluations of policy effectiveness
space. The main disadvantage can be their relatively and impacts have been conducted (Howe, 1994;
high cost in areas where land values and development Nelson and Moole, 1996; Weitz, 1999). As a recent
pressures are high, although PDR can be a much Brookings Institution report stated, the growth man-
cheaper option than outfight purchase where costs agement literature tends to focus on describing policy
and development pressures are low. Heimlich and

Anderson (2001) estimate the cost for voluntary _ Other incentive-basedtechniques for protecting open space
easements on all US cropland influenced by urban include circuit breaker tax relief credits (American Farmland Trust,

development at US$ 130 billion. Federal support of 1997) and capital gains tax on land sales (Daniels et al:, 1986;
PDRs and conservation easements has increased in NelsonandDuncan,1995).



280 D.N. Beng_ton et aL/Lamlscape attd Urbat_ Planiling 69 (2004) 271-286

instruments and progranas rather than evaluating their in containing growth and protecting resource lands A critk
impacts (Hollis and Fulton, 2002). There have been may not be apparent for several generations." efficieac3_
a few ambitious evaluations, such as various assess- Third, the issue of scale is a factor. Policies for administr

ments of Oregon's growth management programs managing growth and protecting open space have been key to eft
(e.g. Abbott et al., 1994) aud Burby and MaT's (1997) implemented at a variety of often overlapping spatial agement,
evaluation of the effect of state comprehensive plan- scales and jurisdictions. The policies in one area affect and makt
ning mandates on local government land-use policy other areas, making it difficult to sort out the effects of The resu]
and management. But such evaluations have been rare a particular policy from that of policies at other spatial rant comI
and are typically nalxow in their focus, such as Burby scales or in neighboring areas, costs, ex_
and May' s topical focus on natural hazards planning. Finally, many growth management programs do not ment seek

The lack of impact evaluations is surprising at first include explicit goals or targets, which makes evalu- basic prin

glance because growth management techniques have ation difficult if not impossible. Determining whether managem
been employed for many decades and the stakes are or not a program has been effective in accomplishing for devel,
high, judging by the apparent costs of sprawl (Burchell its goals requires clarity regarding the goals and objec- proving d
et al., 1998) and the high level of public concern about tives. In addition, the goals and mix of policy instru- urban exl:
its impacts (Pew Center for Civic Journalism, 2000). ments used in growth management programs typically
But there are several reasons for the shortage of evai- evolve over time, further complicating policy evalua- 4.3. Less
uations related to inherent challenges in evaluating tion (lnnes, 1993). Despite the challenges, there is a instrumet
government programs and policies. First is the lack of need for careful ex post evaluation of the effectiveness
knowledge of the counter(actual, i.e. something must and impacts of growth management efforts. One of
be known about what would have happened in the ab- ment litel

sence of a policy or program in order to evaluate its 4.2. Lesson 2: implementation is critical policy in,,
effectiveness or impacts. Growth management policies on a singl
are but one of many factors that influence land use As with any public policy instrument, the specific of effecti_
and development patterns (e.g. the rate of economic details of how growth management is implemented vidual tec
growth, changes in preferences for housing, govern- rather than the general type of policy--are critical in synergisti
ment policies intended to achieve other goals, and so determining effectiveness and impacts. For example, and indiv
on). Distinguishing between the effects of these and Pendall et ah (2002, p. 31) conclude, "... the ira- In fact, re
other factors from the effects of a growth management pact of urban containment policies depends largely verse rest
policy is a thorny task for evaluators. 7 An analyst may on their implementation." An urban growth bound- and other
attempt to econometrically control for all the factors ary that is tightly and rigidly drawn around existing of develo1
influencing land use change over time, but inability to development will differ in its effectiveness at con- likely res
identify all relevant factors and lack of high-quality taining growth and its impact on land prices, housing will be a r
data or even reasonable proxy variables--will likely affordability, an other factors, than one that encore- cent lan&
confound the policy evaluation (Heimlich, 2001). passes mm_ than enough land to accommodate future 2001).

Second, policies for managing urban growth of- growth or is frequently expanded. Similarly, an ade- Oregon

ten take years to implement and have impacts over quate public facilities ordinance that is carefully and banizatiol
long periods of time, and therefore short-texan eval- continuously monitored by a local jurisdiction will forcing F
uations may be unable to detect the effects. Howe likely be more effective at increasing the density of exclusive

(1994. p. 284) observes that even for the Oregon development than an identical APFO in a commu- laws, and
land-use planning program, one of the longest-running nity that lucks the capacity to monitor. This obvious Oregon's
state-level efforts. "'.. the true impact of the program point is likely to hold for every type of growth man- in Oregol

agement policy due to the large number of variables the natiol
The changing socialcontext also complicates evaluationin related to implementation that can determine effec- been effe

another way if. as often happens, the original goals of the growth tiveness. Porter (1997) points out that even growth encroachr
management program become irrelevant: "An evaluation could

reveal that the program was an adequate response to the original management techniques that appear conceptually reinforce
needs,bu).contextualchanges might maketheprogramirrelevant simple may be difficult to successfully execute in The evoh
in meeting cun'ent and/or luulre needs." (Howe, 1994 p. 283/ practice, years--b_
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A critical aspect of implementation is administrative principles--is an implicit recognition of this lesson.
efficiency. Nelson and Duncan (1995) identified the Smart growth efforts typically integrate plauuing,
administration of growth management programs as the incentives, regulations, public acquisition of open
key to effectiveness. Poorly administered growth man- space, and educational programs (Ducker and Owee_s,
agement efforts often frustrate desirable development 2000). Maryland's Smart Growth Program, for exam-
and make a community unattractive for developers, pie, utilizes an atTay of policy approaches including
The result may be development leapfrogging to dis- programs to encourage growth in existing developed
tant communities at higher environmental and social districts (e.g. priority funding areas, brownfields re-
costs, exactly the opposite of what growth manage- development, live near your work, job creation tax
ment seeks to achieve. Nelson and Duncan suggest that credit, and expanded-transit programs) and programs
basic principles of administrative efficiency for growth to protect open land (e.g. the Rural Legacy and
management programs include streamlined permitting GreenPrint Programs) (Gillham, 2002).
for development, nondiscretionary standards for ap-

proving development permits, and rational review of 4.4. Lesson 4: vertical and horizontal coordination
urban expansion.

The first law of ecology, according to Commoner
4.3. Lesson 3: packages of complementarypolicy (1971), is that you cannot change just one thing
instruments because everything is connected to everything else.

Extending Commoner's law from ecosystems to ur-

One of the clear lessons from the growth manage- ban systems, the policies of one community affect
ment literature is that the use of multiple, reinforcing and are affected by the policies of other communities,
policy instruments is far more effective than relying regions, states, and the nation. Therefore, successful
on a single technique. As Porter states, "The hallmatl< growth management efforts must take into account
of effective growth management.., is that these indi- and coordinate with the policy actions of others.
vidual techniques are interlinked and coordinated in a The task of coordinating the actions of many Icy-
synergistic manner rather than applied incrementally els of government, agencies, and non-governmental
and individually" (1997, p. 13, emphasis in original), actors is at the heart of growth management (Innes;
In fact, relying on a single technique may produce per- 1993).
verse results. For example, in the absence of zoning Two dimensions of coordinating growth manage-

and other techniques to protect open space, purchase merit and open space protection may be distinguished:
of development rights or conservation easements witl vertical coordination between policies at different gov-
likely result in a patchwork of protected lands that emmental levels, and horizontal coordination among

will be a magnet for development on unprotected adja- neighboring communities, regions, or states. 8 With
cent lands (American Farmland Trust, 1997; Bowers, regard to vertical coordination, Nelson and Duncan
2001). (1995) state that growth management is most effec-

Oregon's program to preserve farmland from ur- tive within a statewide context, so that each level of

banization is a good example of the use of rein- government coordinates their plans with other gov-
forcing policy instruments. The program includes emmental levels. Horizontal coordination is needed

exclusive farm zones, farm tax deferral, right-to-farm to help avoid situations in which growth management

laws, and urban growth boundaries. An evaluation of policies in one jurisdiction undermine policies or cre-
Oregon's program--comparing farmland protection ate burdens in neighboring communities. For exam-

in Oregon to Washington State and to the rest of ple, the unilateral actions of Boulder, CO in creating
the nation--concluded that Oregon's policies have its urban greenbelt have led to development leapfrog-
been effective in protecting farmland from urban ging over the greenbelt and creating sprawl in nearby
encroachment due to the way in which the policies areas (Pendall et al., 2002).
reinforce and complement each other (Nelson, 1992).

The evolution of smart growth strategies in recent _ Innes (1993) adds time as a third dimension, i.e, coordinating

years--based on a set of diverse and reinforcing development with infrastrUctureavailability,
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Both vertical and horizontal coordination of growth ety of important tasks, including framing the problem cal efforts.
management efforts are often inadequate or lacking, of growth management, placing the issues on the pub- been the d
Depending on how state growth management is de- lic agenda, writing growth management legislation, but the tin
fined, only about a dozen states have such programs turning general policies into specific strategies, pro- munities h;
and not all of these have effective coordination mech- viding oversight and review of growth management federal rol_
anisms (Weitz, 1999). Some states, including Oregon laws as they are applied, and negotiating differences agement (l

and Florida, require consistency between state land among conflicting stakeholders, federal rol_
development plans and local plans. In other states, the An effective approach to support and facilitate pub- Manageme
state role in the review of local comprehensive plans is tic involvement is to build it into each level in state 2000). Mal
weak or nonexistent and consistency between state and growth management programs. In Oregon, for exam- gram appe_
local plans is not enfotved. States also differ widely in ple, citizen advisory committees exist at the state, re- et al., 199
the degree of coordination across state agencies with gional, county, and city level (Nelson and Duncan, improve th

land use related responsibilities and in requiring their 1995). Long-term stakeholder collaboration is also im- tection of
actions to be consistent with state growth management portant. Public participation in growth management coastal pro
goals and programs (Innes, 1993; Weitz, 1999). should be a continuing role that extends throughout administrat

Many authors have suggested that the involvement the entire implementation process. Citizens and groups proach in ";
of regional entities is a key to vertical coordination should be able to challenge land-use decisions and used to ge:
and the effectiveness of growth management (e.g. plan amendments. Watchdog groups, such as the many coordinatio
Ndubisi and Dyer, 1992; Nelson and Duncan, 1995; "1000 Friends" organizations, have often been effec- Potential
Porter, 1997; Gillham, 2002). But the role of regional tive at ensuring that policies are properly implemented clude helpi
bodies in coordinating growth management remains and changes to plans are consistent with state growth nating loca
modest at best (lnnes, 1993). Some form of regional management goals (e.g. Oliver, 1992; Liberty, 1996). federal dev

governance and coordination is needed to transcend ment goals
local boundaries and serve as a bridge between lo- tires for op,

cal communities and state government. A number of S. Concluding comments (Heimlich a
different types of regional organizations participate tal Protecti,
in growth management, including regional planning The challenges planners and policy makers face in role that wc
councils or districts, metropolitan transportation plan- managing urban growth and protecting open space oping mod_
ning organizations, regional public service authori- in the 21st century are daunting: A recent US Gen- munities, 1_
ties, consolidated city/county governments, county eral Accounting Otlice report on growth issues stated, and cl_atin_
planning organizations; and others (Porter, 1997). "Faced with a projected 50-percent increase in the US (US EPA,

population in the next 50 years, communities across role can be

4.5. Lesson 5: stakeholder participation the nation must address the challenges of planning for tires from t
and managing growth" (US GAO, 2000, p. 5). Other the Presidel

Finally, participation by citizens and other stake- projections of US population growth suggest a 50% the Livabili
holders has often been identified as a vital element increase by the year 2030 (US Census Bureau, 2000). efforts.
for success of growth management and open space In addition to the prospect of a burgeoning popula- This pap_
protection efforts: "The cornerstone of any effec- tion, metropolitan areas are using significantly more sponse to gl
tire growth management policymaking process is land per person as they expand than was the case a ronmental il
citizen involvement" (Nelson and Duncan, 1995, few decades ago (Fulton et al., 2001). Innovative and A panoply
pp. 144-145). Meaningful, grassroots participation effective policies and programs will be required to and experin
from the outset of the planning process and through- stem the tide of increasingly land-consumptive devel- tion. The im
out implementation of plans is needed if community opment. Public sector responses to sprawl--mainly at ality that m_
goals and concerns are to be incorporated and lo- the local and state levels in the past--will have to be space are t_
cal land-use plans are to have legitimacy with those reconsidered, recognized.

affected by the plans. Innes (1992) analyzed partici- A recurring suggestion to improve the effective- an enhancec
patory group processes in three growth management hess of growth management in the US is to advance cient to ma
states and found that they have been useful for a vail- a federal rote in coordinating state, regional, and 1o- cially sustai
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Abstract

Concerns about the preservation of farm and forest land in the United States in the face of development pressures have

led to many land preservation policies, including preferential, or use-value (UV), taxation of property. Use-value taxation

permits landowners to continue derivirtg income from their land without having to pay the higher taxes occasioned by
i

rising property values, which otherwise might force them to convert their land to other uses. Tennessee's Forest Green- ....
belt Program differs from many in that enrollment is voluntary and that it is targeted specifically to forest land owners.

We developed a theoretical framework to examine the effectiveness of the program in protecting forested land as a func-
lion of several cr/teria: (1) owners knowing about the program, (2) owners deciding to enroll once they learn about the
program, and (3) owners deciding not to convert after enrolling in the program. In addition, the Greenbelt Program was

considered cost-effective only if it primarily targeted those parcels facing conversion pressure. In an application of this
fi'amework using a probit analysis of landowner survey and tax data, we found that that the Greenbelt Program failed in

protecting forested lands. Few knew about the program, and not all those who knew enrolled. Finally, the large majority
of enrollees reported that the Greenbelt Program failed tO affect their decisions to convert land in the future, and we found
no evidence that those who reported some influence of the Greenbelt Program were influenced by the program's economic
incentives.

© 2003 Elsevier B.V. All rights reserve&

Keywordf:Use-value taxation; Propertytax; Forest; GreenbeltProgram; Effectiveness;Tennessee

1. Introducltion and forest lands to uses that diminish their long-held

commodity and non-commodity values. In the United

Planners and policymakers in many urbanizing States, a number of states have adopted preferential
countries are concerned over the conversion Of farm taxation policies that encourage the preservation of

these lands. Under a preferential or use-value taxation

policy, landowners who keep their land in either an
_"All authors teachat the University of the South (Sewanee)and

collaborate as part of its Landscape Analysis Laboralory. agricultural or forestry use are taxed on the basis of the
*Corresponding author. Tel.: +1-931-598-1805, land's value in that use rather than at its market value,

E-mail address."dwilliam@sewaaee.edu (E.D. Williams). which may reflect the land's development value. The

0169-2046/$20.00 © 2003 Elsevier B.V. AIr rights reserved.
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hope of policymakers is that this tax subsidization of 2. Literature review
fan'n and forest lands will provide sufficient incen- assessmel

tires to prevent the conversion of farm and forest land An important conclusion of the theoretical literature fects incr_
to commercial and residential use. In this paper, we is that use-value taxation delays conversion of land to that after
examine how effective Tennessee's preferential taxa- more developed uses but does not prevent it. Anderson in farmin_
tion program for forested lands, known as the Forest (1993) concludes that use-value taxation will delay knowledg
Greenbelt Program, has been in preserving the state's conversion longer the greater the difference is between have expl
forests, the use value and the developed value of the land, and Brockett

Tennessee's legislature established the Greenbelt the higher the tax rate. Using search theory, Tavernier owners' a
Program with passage of the Agricultural, For- and Li (1995) show that use-value taxation preserves nomic eft,
est, and Open Space Land Act of 1976. Although agricultural land only over a certain range. Tavemier Tennessee
many states automatically apply preferential tax- et al. (1996) also use search theory to examine the programL
ation to all farm and forested lands, Tennessee's role risk preference plays in farmland preservation, without b
voluntary Greenbelt Program requires that for- In their theoretical model, farmland preservation siontocn

and Hadd
est and larm landowners file first with the county policies that increased the value of land in farm use
tax assessor to establish eligibility. For owners have a greater effect if agents are not risk averse, gram und
of forest land to qualify, their parcel must be a and protect the interests of land speculators more provided,
"forest unit engaged in the growing of trees un- effectively than of farmland and open-space held by also show
dera sound program of sustained yield manage- farmers, program r

ment, or any tract of fifteen or more acres (>_6ha) Less theoretically formal assessments tend to agree.
having tree growth in such quantity and quality Nelson (1992)concludes that, because owners never
and so managed as to constitute a forest" (State have to repay 100% of their tax savings should they 3. Theor(

of Tennessee, 1976). The law allows an individual convert their land or sell to someone who does, they
In this

owner to enroll up to 1500 acres (600 ha) of land use tax relief programs to speculate. For similar tea-
work for (per county. By enrolling, the owners agree not to sons, Stokes et al. (1997)state that preferential assess-

change the use of the land and, in return, their land ment is an expensive and inefficient way to preserve ness that t
is assessed at its use value instead of market value, open space. Hickman's (1982) analysis of the fiscal preventin_
If owners withdraw from the program, change the effects of the Tennessee Greenbelt Program's prop- (1)knowl(
land's use, or sell their Greenbelt parcels to someone erty tax finds that many properties in the program lie program
who converts the land to another use, owners must outside of areas experiencing development pressure, in land us.
pay a penalty equal to the tax savings for the past and that the program is unnecessary in those cases. To join
3 years. Moreover, in areas with high enrollments the program develop

This paper is mganized as follows. First, we re- tends to be costly in terms of lost tax revenue and the out-of-po_

view the literature on use-value taxation and evaluate shifting of the tax burden to non-enrolled parcels, of landow
the evidence to date of the effectiveness of use-value Few empirical studies of use-value taxation exist, sessors dc
taxation programs. Second, we outline a theoretical and ahnost all of the research has focused on farm managem_
framework to understand both the enrollment decision use-value taxation policies. Parks and Quimio' s (1996) landownei

and the circumstances under which the Greenbelt Pro- econometric study of farmland preservation in New Forest Gn
gram will alter behavior. Third, we present the survey Jersey (using state level data) showed that preferential sidy amot
and tax data that are used to evaluate the program's taxation of farmland may have a smallimpact on con- qualifies 1
effectiveness. Fourth, we estimate the probit models version in an enviromnent of increasing values for al- only a sm
of enrollment. Fifth, we present a series of empiri- ternative uses. By examining changes in trends for the ally decid

car tests to determine the effectiveness of the program proportion of a county devoted to farming, Ferguson' s as we sho
based on the tax data and subjective responses from (1988) study of four Virginia counties from 1920 to landownel
the survey. The paper concludes with a summary of 1980 concluded that use-value taxation only appeared gram exisl
key findings and a discussion of possible reforms that to have had an impact in one. Virginia Beach. Morris' of joining

events tha
might help focus the program so as to enhance its per- 1998) econometric analysis of about 3000 coun-
formanee, ties from 1959 to 1987 concluded that preferential ('L' in th(

for inforn
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assessment delays conversion of farmland. The ef- L

are fects increase the longer a program is in existence, so
[ to that after 20 years approximately 10% more land is
;on in farming than would be otherwise. To the authors' Search Notsearch

lay knowledge there are only two empirical studies that
:en have explored preferential assessment for forestland.

ud Brockett et al. (2003) examined Forest Greenbelt N N
ier owners' attitudes and behaviors, as well as the eco-
:es nomic effectiveness of preferential assessment in one

ier Tennessee county for 1 year and concluded that the I Hear Nothear
he program largely has provided a windfall to landowners
m. without bringing a substantial change in their deci- "
on sion to convert or preserve land. In addition, Gottfried
Lse and Haddican (1999) simulated the Greenbelt Pro- E
_e, gram under various assumptions and showed that it
Dre provided very limited protection to forest lands. They

by also showed that in the face of land appreciation the Fig. I. Sequence of events that determinethe likelihoodof a

program only delays conversion for a limited period, landowner joining the ForestGreenbeltProgram.

'el"

ey 3. Theoretical framework government subsidy programs like the Forest Green-
ey belt Program. Second, 'nature' ('N' in the figure)
a- In this section, we develop the theoretical frame- chooses whether or not information about the Forest
:s- work for the empirical analysis of program effective- Greenbelt Program is revealed. The likelihood that

_e ness that follows. The effectiveness of the program in landowners _nd out about the program should dependal preventing conversion will depend on several factors: on the resources invested in search and the search

p_ (1) knowledge of the program; (2) enrollment into the strategy. And, third, once landowners hear about the
ie program given knowledge about it; and (3) a change program, whether through a search process or sheer
e, in land use decisions given enrolhnent, luck, they make a decision whether or not to enroll in
s. To join the Greenbelt Program, a landowner must the Greenbelt Program.

m develop a written management plan that requires The first decision is whether or not to actively seek
le out-of-pocket costs of about US$ 200. Oar sarvey out information about managing one's land. Applying

of landowners provides strong evidence that tax as- a cost-benefit framework to the search decision sug-

:t, sessors do not strictly enforce the requirement for a gests that landowners will be more likely to search the

n management plan, so the out-of-pocket cost for many greater the value of their land, since the benefits from
_) landowners is nil. Because the cost of joining the a search are likely to be proportional to land value.
_v Forest Greenbelt Program is small and the tax sub- We might also expect that landowners who actively
tt sidy amounts to an interest-free loan, everyone who manage their land (e:g. tree fanning) and who directly

I- qualifies for the program should join. But, in fact, seek information to help in their management might
I- only a small proportion of eligible landowners actu- anticipate higher expected benefits from the informa-
e ally decide to join the program. The primary reason, tion discovered in a search Compared to landowners :
s as we show below with evidence from our survey of (e.g. speculators) who do not actively manage. AI- ;

!
o landowners, is that landowners are unaware the pro- though both active and inactive landowners have rea-
d gram exists. This finding suggests that the likelihood son to search for information on tax subsidies, only

!

of joining the program depends on a sequence of three active landowners expect the additional benefit of dis-

events that are shown in Fig. 1. First, a landowner covering information beneficial to their management
1 ('L' in the figure) decides whether or not to search of the land. In addition, we might expect more edu-

for information about land management, including cated landowners to be likely to search because they :
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may be more familiar with or have better access to 'Tax_subsidy' is a continuous variable, while again where be
knowledge sources such as the Internet. Finally, ab- 'absentee' and 'active' are dichotonrous variables may not
sentee landowners are less likely to search because for"whether or not the owner resides in the area and because

the costs of searching from a remote location will be whether or not the owner is actively managing the (i.e. thos
higher compared to landowners who live on or near land, respectively, ready cobecause
their land. The variables likely to affect the probabil- Because any qualifying individual can join the
ity of search and their predicted signs are shown in Greenbelt Program, the conversion behavior of some vert in tlthat do n
Eq. (1), where P (search) represents the probability of (if not most) participants in the program is unaffec ted effect on
search: by enrollment. This group of unaffected landowners

would not have converted their hmd even without the ment of

P(search) incentives provided by the program, The landown- many GJ

= fOaM_value, education, absentee, active ) (1) ers that should be targeted by a cost-effective forest (3) and (:
/+) t+/ I-) (_) protection program are those who would have con- in respor

verted in the absence of the program (referred to as
'Land value' and 'education' are bothcontinuous vari- targeted landowners, henceforth). For these targeted
ables, while "absentee" and 'active' are dichotomous landowners, the gain in converting their land prior 4. The svariables lbr whether the owner resides in the area and

to participation exceeds the 'use-value reservation
whether the owner is actively managing the land, re- premium,' a condition expressed in inequality (3): The sl
spectively, per cove

The final decision, if 'nature' chooses to reveal MVI- UVI > ri (3) in South

information about the Forest Greenbelt Program, is where "MV'" is the market valne of developed land, acreage (

whether to join the Greenbelt Program. Given that they "UV" the present value of future income available All three
have heard about the program, it is more likely that from forested land. and r: is the use-value reservation two are

landowners who experience the greatest tax subsidy premium, defined as the monetarized value of the in- growth h
,those with higher valued land) will join the program, tangible benefits le.g., conservauon) from keeping the and a los
Landowners with smaller costs of joining should also land forested. Note that ri is assumed to be indepen- In the
be more likely to enroll. For those landowners un- dent of use-value, After targeted landowners enroll, the three-cot
aware that the management plan reqmremerrt is not Forest Greenbelt Program affects incentives to convert surveys s
enforced costs will be lower for those who actively land to a non-forested use. To understand how the pro- A compa
manage their land and perhaps already have a manage- gram alters incentives, we need to model the targeted area witl"
mere plan._ Absentee owners, who must make costly landowner's conversion decision after enrollment, in the tk

arrangements either to be on site to enroll or to hire an The net monetary benefit from converting forested variables
agent, will be less like b ro enroll. The variables likely land (NMBC) for Greenbelt participant z can be ex- pie, 33%
to affect the probability of enrollment, given that one pressed as more th_
knows about the program, and their predicted signs populatk

are shown in Eq. (2l. where Plenrollmentlknowledge) NMBC, Table
represents the probability of enrollment, given that a down by
landowner has knowledge about the program: = MV, - UVI - PVi. taxsnbsidy_-- PViuaxpenalty), for t-stat

(4) test for d

P_enrolhnentlknowledge) where _PVh taxsubsldy) iS the present value of tax cussione
= f(tax_subsidy, absentee, active _ 2l savings from participation and 'PV;uaxpenahy)' is the weuse a

.... snrvey's
penalty that must be paid by a participant that con- of the tot
verts. A participant will not convert if condition (5)

The state mandated fee is US$ 200 for all Greenbelt parer- holds: parcels,
1pants Still. the indirect costs are likely to be lower for those belt Pro_
landowners who actively manage their land because an exlsnng NMBC < ri. (5) two grou
rnanagemem plan and existing contacts wi_h professional foresters in the ed
will factlitate completing the Greenbelt management plan for the Participation in the Forest Greenbelt Program only
state, prevents conversions for those Greenbelt participants are more
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j n where both conditions (3) and (5) hold. Condition (3) Table 1 i
may not hold for many Greenbelt participants either Summary statistics for Greenbelt and _lon-Greenbelt parcels

. :t because the program offers insufficient tax incentives Summarystatistics Greenbelt Non-Greenbelt P-value
(i.e. those owners who satisfy condition (3) have al-. e. Total acres 40873 127582

ready converted and, therefore, cannot participate) or Average acres 294 514 0.395

. e because very few landowners have incentives to con- Value/acre (US$) 1179 1426 0.204

vert in the absence of the program. For participants Income(%) 0.467• d that do not satisfy condition (3), the program has no UnderUS$40K 27 30
effect on conversion behavior. Therefore, any assess- us$ 40-80K 37 30S

e ment of program effectiveness has to determine how Overus$ 80K 36 40
many Greenbelt participants satisfy both conditions Education(%) 0.034**

_t (3) and (5) and are changiug their conversion behavior H.S.dropout 2 7
in response to Greenbelt incentives. H.S. grad. only 17 14

College 35 42

[ S Post-graduate 46 37

d 4. The survey data Absentee 38 45 0.067*
_,r Objective (%) 0.03**

Timber 12 l0
The survey data used for the analysis in this pa- Investment 21 33

per covers Franklin, Marion, and Grundy counties Recreation 26 18
') in Southeastern Tennessee, which have significant Conservation 26 18

l, acreage on the heavily forested C'_mberland Plateau. OtSer 15 21
e All ttu'ee counties are predominantly rural and at least Freedomover 26 20 0.115

two are experiencing rapid economic growth. This landuse(%)t- growth has been accompanied by land use conversion Greenbelt:N = 156,non-Greenbelt:N = 255.
and a loss of forested land on and off of the Plateau. *Significantat a 10%level.

•_Sigrfificant at a 5% level.
In the spring of 1999, all private landowners in the

i- three-county area were sent a questionnaire. Of the 754e
-t surveys sent, 168 were returned--a 22% response rate, and are less likely to have dropped out of high school.
_- A comparison of the survey data from the three-county There are also some significant differences in own-
d area with enumerated state tax data on all the parcels ership objectives between the two groups. Greenbelt

in the three county area suggests that on several key landowners more likely own land for conservation and

d variables the survey data is representative. For exam- recreation purposes while non-Greenbelt landown-
pie, 33% of the landowners in our sample have parcels ers more likely own land for investment and 'other'
more than 100acres compared to 35% for the total purposes. In addition, non-Greenbelt owners are sig-

population, nificantly more likely at a 10% level to be absentee
Table 1 provides a summary of the data broken owners, who live outside the three-county area.

down by Greenbelt participation. We report P-values Why are less than a quarter of qualified participants :

for t-statistics and Pearson's Chi-square statistics to era'oiled in the program? This seems surprising given
-) test for differences between the two groups. In the dis- the low cost of enrollment compared to the benefits ac-

cussion of statistical tests in the remainder of the paper, crued. Once enrolled, owners receive tax savings for as
5x we use a 10% threshold to determine significance. The long as they do not convert their land to a non-forested

t- survey's respondents hold some 168,000acres or 18% use. In addition, if they convert, landowners simply :

i) of the total land area in the study area. Of the Surveyed pay back the tax savings for the last 3 years with no
parcels, approximately 24% are enrolled in the Green- interest. So at worst the tax savings for the previous 3
belt Program. While the income distribution for the years are a no-interest loan. The only reason not to par-

;) two groups are similar, there is a significant difference ticipate is the small upfront cost for the required man-
in the educational distribution. Greenbelt landowners agement plan. In practice, many Greenbelt ProgramY
are more likely to have some post-graduate education participants never file a management plan. Therefore,
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everyone should participate, assuming that it is widely Table2 "Fablea
known that the management plan provision is not en- Estimatesfor probitl_aodelwhereenrollraentstatusis the depen- Estimates
forced, dentvadabte variable

Coefficient S.E. p-value

Landvalue 6.39E-09 2.11E-07 0.98 Landvalu_

5. Explaining enrollment decisions Income Education
<US$40K H.S.or

Table 2 provides the results of a probit model US$40-BgK 0.207 0,23g 0.38 College
that attempts to explain what determinants affect the OverUS$80K -0.052 0.258 0.84 Post-graAbsentee
probability of enrollment without controlling for the Education
likelihond of searching or hearing about the program. I/.s. or less - Objective
The dependent variable is a dichotomous variable that College graduate 0.284 0.239 0.24 TimberInvesnn_
takes the value 1 if enrolled and 0 if not enrolled. Post-grttd_ate 0.t39 0.253 0.58 Recreatl,

Each estimate reported in Table 2 gives the change in Absentee -0.233 0.201 0.25 Other
the probability of enrollment for a one unit change in Objective N = 295.
the associated exogenous variable. Variables relating Timber - - *Signil

to ownership objective and freedom over land use Investment -0.886 0.339 O,Ol** ** SigniRecreationor conservation 0.005 0.295 0.99
were the only ones that were significant in helping to Other -0.630 0.363 0.08*
explain enrollment decisions. Owners who have in- received
vestment as an objective are significantly less likely to Freedomover land use 0.467 0.227 0.04_* advice at
enroll compared to those with timber as an objective. 2 N = 242. lie insfit_
As discussed in the theoretical section, landowners * Significantat a 10%level, conceptu_

who hold their land for investment purposes are less **Significant at a 5%level, ity of see
likely to actively manage their land and therefore less potheses

likely to come into contact with information about the that a fruitful approach might be to estimate pmbit provides :
Greenbelt Program. Additionally, libertarian owners, models for each step in the decision process, which model. A
who believe they should be free from government in- we do below, nificautly

terference in using their land, are more likely to enroll The first step in the decision process is acquiring in- highly va
in the program. This result appears paradoxical at first formation about the program. Table 4 shows the results
since we might expect libertarians to be less likely to of a probit model that attempts to explain the proba- "Fable5Probitmode
enroll in a government program. However, the Green- bility of receiving information from public or private are include(
belt Program reduces taxes so many libertarians might institutional sources on land management. The depen-
view the program as a means of getting back what is dent variable ('advice') takes on a value of 1 if the
rightfully theirs. Of the remaining variables, neither landowner has received information from a private or Landvalue

income, education, nor absentee status had any effect pttblie institution and a value 0 if the landowners has Educatiort
in explaining the probability of enrollment. H.S.or le

College
Table 3 provides some insights as to why more Table3 Post-grad1

landowners do not enroll in the Greenbelt Program. Reasonslandownersgavefor why they are not enrolled in the Absentee
Nearly 80% responded either that they had never heard GreenbeltProgram

Objective
of the program or that they did not have sufficient in- Reasea_for n_', em_llil_g Responditag (%) Timber
formation about the program. Only 4% cited a reason
('benefits insufficient' Or 'ton much trouble') indicat- Havenot heardof program 72 lnvestmenBenefitsinsufficient 2 Reereatiot
ing that non-p,'u_icipati0n reflected a cost-benefit cal- Toomuchtrouble 2 Other
culus. These responses suggest the importance of the NOt enough information 7 Freedomovl
decision framework we discussed above in Fig_ l and Donot wantg0venmaem interference 3

Other 7 N

2 The 'timber' objectiveis.the left-o,at&tmmyvariablein ttie Noanswer 7 A: modelin,
probitmodel. _ = 23_L B: modelin_
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Table4 efit of searching increases with the value of the land,

Estimates for probi_model where seeking advice is the dependent In addition, landowners with a college degree are more
vafiable likely to seek advice compared to persons without a

Coefficient S.E. P-value college degree. As hypothesized above, this might be
Land value 5.26E-07 3.17E-07 0.10" expected because education encourages one to be more

Education resourceful. Interestingly, there appears to be no sig-

H.S. or less nificant difference between the coefficient for college
College 0.536 0.202 0.01'* graduates and that for post-graduates. Also, landown-

Post-graduate 0.492 0.209 0.02** ers who primarily manage their land for objectives

Absentee --0.284 0.168 0.09* that require less active management are less likely to

Objective seek information than landowners who manage their
Timber land for timber. This result is significant and is con-

Investment -O.815 0.287 0.00'* sistent with the hypothesis that the expected benefitsRecreation or conservation --0.567 0.339 0.04**
Other -0.938 0.329 0.00"* for persons who actively manage their land are higher

N = 295. compared to those landowners who are not actively

Significant at a 10% level, managing their land.
* Significant at a 5% level. According to the enrollment decision tree in Fig. 1,

'nature' determines whether or not landowners hear

received advice from friends or has not received any about the program after they search for information.

advice at all. Since information fi'om private or pub- Once landowners hear about the program, they then
tic institutional sources is sought out, this model can must decide whether to enroll or not. Recall that

conceptually be thought of as explaining the probabil- Eq. (2) shows that enrollment is considered a function
ity of seeking advice and art empirical test of the hy- of tax subsidy, absentee, and active land management

potheses implicit in Eq. (1) presented earlier. Table 4 variables. Table 5 shows the results from three pro-

provides support for all of the variables included in the bit models that test the hypothesized relationship of
model. As hypothesized above, landowners are sig- these variables with enrollment. Model A includes

nificantly more likely to seek advice if their land is only those respondents who knew about the pro-

highly valued, presumably, because the expected ben- gram, regardless of whether or not they searched for
i

Table 5
Probit model coefficient and standard error (in parentheses) estiraatesfor enrollment status where only landewners with program knowledge
are included

A B C

Land value -1.96E--07 (2.44E-07) -1.79E-08 (2.85E-07l -5.30E-07 (9.24E-07)

Education
H.S. or less

!i
College --0.036 (0.324) 0.035 (0.494) 0.123 (0.521)
Post-graduate -0.201 (0.328) 0.156(0.556) -0.143 (0.502)
Absentee 0.147 (0.270) 0.151 (0.408) 0.302 (0.406)

Objective
Timber - -

Inveslment -0.228 (0.409) 0.389 (0.648) -0.372 (0.714)
Recreation or conservation 0.539 (0.370) 0.931 (0.619) 0.576 (0.596)
Other 0.115 (0.468) 0.985 (0.853) 0.432 (0.731)

Freedom over land use 0.37l (0.293) 0.010 (0.513) 0.609 (0.473)
N 117 52 53

A: model including only respondents Whonew about the Greenbelt Program, regardless of whether or not they searched for information.
B: model including respondents who searched for irtformafion;c: model including respondents who did not search.
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information. In models B and C, we partition those actual behavior, we conduct a series of tests below to Table6
who have program knowledge into those who searched determine if owner's responses are consistent with the Probitmo
for information (B) and those who did not search (C) economic incentives provided by the Greenbelt Pro- incentivet

because of the possibility that these two groups may gram. The subjective responses to these two questions Dependenl

have different enrollment behavior. We did not have along with conditions (3) and (5) from above provide Greenbelt
the data to compute the tax subsidy available to each for an empirical test of Greenbelt effectiveness in al- Impact of

landowner, so we used land-value as a proxy. What is tering incentives. To formulate this test, we can rewrite Plansto c
most striking about these results is that many of the condition (3) as Eq. (6):

coefficients have the wrong sign and none is signifi- i* = MVi - UVi - ri > 0 (6)
cant at a 10% level. The weak results in these models

may be due to the small number of observations, or If inequality (6) holds so that I* > 0 for Greenbelt of a paGreenbe
they may reflect that once a landowner hears about the participant i, then the participant would have converted landown
program, whether or not they join is a random event, forested land to a non-forested use in the absence of data on

the program. If I* < 0, then the program is unneces-
sary for the participant. All Greenbelt participants will in the m

6. Understanding program effectiveness satisfy condition (5), which we can rewrite as Eq. (7): to conveshould t
J* = NMBCI - ri < 0 (7) intentior

The survey of Cumberland Plateau landowners in- (NMBC
chided a number of questions to determine the effect It will be the case that J_ < 0 for all Greenbelt partic-
of the Forest Greenbelt Program on conversion. One ipants. Otherwise, landowners would have converted bypothe_

question asked landowners to self-report the influence and would no longer be participating in the Greenbelt * Owne
of the Forest Greenbelt Program on their behavior. Program. plans
Only about 15% of the 152 responding to this ques- Eqs. (6) and (7) form the basis for empirical tests their l
tion stated that the Greenbelt Program was the major of whether the Greenbelt Program is influencing

influence, suggesting that the Greenbelt Program has landowner behavior as predicted by theory. If the pro- Eqs. (ticipants
Iittle effect on conversion behavior. About 48% re- gram is having an impact on conversion, there should that lan_
sponded that the major influence was a "desire to con- be a positive relationship between/* and MV -- UV MV - l
serve land," suggesting that the non-tangible benefits and a negative relationship between/* and r for pro- Greenbe
(r) of keeping land forested are high. Of the remaining gram participants. We have a dichotomous variable in Greenbe
responses, 9% stated they saw other types of uses as our data for whether I* > 0 or not, which takes the have aounprofitable, 2 _ mentioned other incentive programs form of the self-reported influence of the Greenbelt therefan
as influencing their decisions, and 26% listed various Program on behavior. We also have data on MV-- UV, rives to j
other reasons, but r is not observable. Eq. (6) implies the follow- ers with

Another question asked respondents about the de- ing hypotheses regarding self-reported responses to do not
gree of influence the Greenbelt Program had on their program effectiveness, mates c_

conversion decision. Only about 19% responded that • Owners are more likely to report that the Forest belt effe
the impact was strong, while another 15% responded Greenbelt Program is the major influence in keep- We te
that the Greenbelt Program had some impact. About ing their land forested (i.e., I* > 0) the higher Table6.
66% responded that the program had little or no the difference between market value and use value predicte
tmpact. Although the responses to both of these (MV -- UV). coefficie
questions indicate that the majority of Greenbelt par- • Owners are more likely to report that the Forest controls
ticipants would not have converted in the absence of Greenbelt Program had a strong or somewhat strong respons_
the Greenbelt Program, 15-20% of owners self re- impact on keeping their land forested (i.e., 1" > 0) controls
port that the Greenbelt Program is a major factor in the higher the difference between market value and the coefl
keeping their land forested. use value (MV - UV). cnnchisi

Social scientists are generally skeptical of survey

responses that do not represent actual behavior. To Eq. (7) provides the basis of an empirical test for 3 We bt
gauge the likelihood that the survey responses reflect whether the Greenbelt Program affects the willingness downward
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"Pable6

f'robit model coefficient and standard error (in parentheses) estimates of Greenbelt effectiveness as a function of the strength of the

incentive to convert

Dependent variable Coefficient on MV - UV Coefficient on NMBC P-value

Greenbelt major influence in keeping lands forested 0.0002 (0.0002) 0.13
Iinpact of Greenbelt in preventing conversion -0.0002 (0.0002) 0.2l

Plans to convert in 5 years 0.0002 (0.0002) 0.23

of a participant to convert. According to Eq. (7), A second approach to testing the effectiveness of
Greenbelt participants who plan to convert are those the Greenbelt Program is to take advantage of a nat-
landowners for whom J* > 0 in the future. We have ural experiment due to widespread ignorance about

data on Greenbelt participants who plan to convert the program. Let group A be those landowners who
in the next 5 years, if we interpret a stated intention do not know about the program, are not enrolled in
to convert in the next 5 years as J* > 0, then there the program, and claim they would have enrolled if
should be a positive relationship between that stated they had known. Let group B be those landowners
intention and the net money benefits of conversion who know about the program and have joined the

(NMBC). In the context of our data, we can state this program. Now, assume that the members of groups A
hypothesis as follows, and B have been randomly selected into their groups.

If the Greenbelt Program is effective, it should follow
* Owners are more likely to report that they have that those who belong to the program (group B) will

plans to convert in the future (J* > 0) the higher be less likely to have plans to convert compared to !
their NMBC. those who do not belong (group A). Our survey data

Eqs. (6) and (7) can be estimated for Greenbelt par- allow us to conduct this natural experiment because
ticipants using probit analysis. Because of the way we have data on group A (owners who responded
that landowners select into the Greenbelt Program, they had no knowledge of the Greenbelt Program but

MV - UV and NMBC are not independent of r for expressed strong interest in joining such a program)

Greenbelt participants. In particular, landowners in the and group B (Greenbelt participants). Table 7 shows
Greenbelt Program with a higher value of MV - UV the results of this natural experiment. The dependent
have a greater incentive to convert their land and, variable in these models indicates plans to convert
therefore, must have a higher value of r to have incen- in 5 or l0 years and the independent variable indi-
tires to join the program, compared to those landown- cates membership in the Greenbelt Program. All of
ers with a lower value of MV - UV. Given that we

i
do not model this selection process directly, our esti- Table7
mates can be viewed as a conservative test of Green- Influenceof Greenbeltmembership on conversion plans comparing

belt effectiveness. 3 those enrolled with a quasi-control group who would have enrolled

We test these hypotheses and present the results in had they knownabout theprogram i
Table 6. Two of the three models have the theoretically Dependent variable Coefficienton S.E. P_value
predicted sign but none of the models has a Significant dummyvariablefor
coefficient. None of these reported models includes Greenbeltstatus
controls (i.e., other variables that might als0 explain Plansto convertin 0.0455 0.2704 0.87

responses), and the relationships become weaker when 5 years
controls are included: As lrteutioned above, however, Plans to convert in 0.0156 a 0.3261 0.96

5 years
the coefficients likely suffer from bias so that no strong Plansto convertin 0.3533 0.2442 0.148
conclusions can be drawn from these tests. 10years

Plans to convert in 0.4203 a 0.2839 0.139

3 We believe the selection process will bias our Coefficients 10 years

downward because cov(MV_UV, r) > 0 and cov(NMBC, r) > 0. a Controls included.
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that these

the coefficients on Greenbelt membership have the reporting a major impact and the strength of the eeo- zling. Ar(
wrong sign and none is significant. The results are nomic incentives to convert in the absence of the pro-
not sensitive to the inclusion of controls, gram. Moreover, there appears to be no difference in protect w

Neither of these approaches allows us to conclude couversion plans between program members and those upper cla;
that they i

that the Greenbelt Program is effective in preventing nonmembers who claimed they would have joined if Or has fi
the conversion of forested land to a non-forested use they had known about the program. This lack of evi-
by altering economic incentives, dence could be because of biased coefficients, because non-targe

peneta'ate
the number of landowners on the margin whose be- the answe
bavior could be affected by the program is small or,

implemen
7. Conclusions because the subsidy is too small to matter.

The above analysis leads to the conclusion that the
With what appears to be growing public concern Greenbelt Program is ineffective on several grounds. Referenc,

about preserving the nation's forests and the preser- First, most landowners do not know about the pro-
ration of biodiversity, an importam research goal is gram. Second, the difficulty of finding out about the Anderson,J
to assess the effectiveness of current government pro- program results in only a relatively small subgroup of onland <
grams in achieving these goals. In this paper, we show owners benefiting from it--the more highly educated, Brockeu, C

incentive
that perhaps the biggest failure of the Tennessee's For- local landowners who own and manage high-valued casestud
est Greenbelt Program is that many people who are land. Third, participation in the program does not af- Ferguson,J
eligible to participate do not know about it. Regard- feet whether owners will convert their land within programs

less of how effective the program is in changing be- 5-10 years. Finally, the program fails a basic test Gottfrled,R.
havior, it will obviously not be effective if few people of cost-effectiveness. By failing to target only those GreenhelPresented

participate in it. landowners who most likely will convert, the program Nashville
Greenbelt Program participants vary from non- forces counties to tbrgo property tax revenue in return Hickman,(

participant landowners in some significant ways. In for a negligible impact on land use. assessmel

terms of the knowledge component of our theoreti- Targeting only landowners in geographical zones PaperSC
cal framework, our probit analysis shows that those that are in danger of conversion and that provide sub- SouthernMorris, A.C

most likely to seek advice on how to manage their stantial biodiversity benefits would allow much larger retiefde]
land tend to have more highly valued land, have more landowner subsidies with greater potential for chang- Governm,
education, live in the region, and manage primarily ing behavior and for preserving ecological values. Understai
for timber. Landowners who actively seek such ad- Also, a revised program could tie the size of tax break pp. 144_1
vice are more likely to encounter someone, such as to the expected ecological benefit---e.g., landown- Nelson,A.C

urbanizati
an extension agent or forester, who will tell them ers who coordinate with their neighbors by jointly
about the program. Consequently, knowledge about enrolling in the Greenbelt Program and thereby pro-
the program tends to reside in more educated, local tecting large tracts of contiguous forest could receive

landowners who actively manage their land. greater benefits than isolated landowners. Program
Once landowners know about the program, how- participants also might be expected to promise not to

ever, we can find no explanatory variables that are eolwert for a minimmn period of time and/or face a
statistically significant in explaining enrollment. If much greater penalty for conversion. Targeting also
enrollment indeed is random, then the Greenbelt Pro- couId minimize the problem of educating landown-
gram nmst appeal to all landowners--as indeed it ers about the program's existence. State and county
should. It is a money-saving proposition for all, with officials can contact targeted landowners more easily
few strings attached, than all landowners in a county. Thus, a more fo-

Finally, we find little evidence that the Greenbelt cused program has the potential both for preventing
Program convinces landowners not to convert who conversion and for providing ecological benefits to
otherwise Would plan to convert their land to Some society.

non-forest use. Although some landowners report that Why non-targeted, tax preference programs remain
the program has a major influence on their conversion the preferred policy of p01icymakers to influence land

decision, there appears to be no relationship between use even in the face of considerable evidence and logic
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that these programs make for bad public policy is p:uz- Parks. RJ., Qalmio. W.R.H., t996. Preserving agricuhural land

zling. Are landowners powerful enough politically to with farmland assessment: New Jersey as a case study. Agric.

protect what amonnts to welfare for the middle and Reso,urce Econ. Rev_ 25 (l), 22-27.
upper classes? Do rural legislators benefit sufficiently State of Tennessee. 1976. Tennessee Code Ann. §§ 67-5-1001-

•. 1011. Agricultural, Forest and Open Space Land Act of 1976.

[ that they have no incentive to reform these programs'.;' Accessed on-line at: hnp://www.southernsustainableforests.org/
Or has the research showing the ineffectiveness of tennessee/67-5-1001.hmd.

." non-targeted, tax preference programs simply failed to Stokes, S,N.. Watson, A.E,, Mastran. S.S., 1997. Saving America's
penetrate the walls of the legislature? We believe that Countryside: A Guide to Rural Conservation, second ed. The

the auswer to this pnzzle is the first important step in Johns Hopkins University Press.Baltimore.MD.Tavernier. E.M., Li. F,. 1995. Effectiveness of use-value assessment

implementing any reform, in preserving f_trmland: a search-theoretic approach. J. Agric.
Appl. Econ. 27 (2 December), 626-635.

Tavernier, E.M., Li, F, "pemel, T.T., 1996. Search theory, risk
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Abstract

In the Midwestern United States, urban areas most often expand by converting farmland into residential sites. This process
puts households and working farms in close contact, often resulting in conflicts. Can agricultural buffers, which provide a
variety of environmental and aesthetic benefits, help mediate this conflict? This study examined the approval of different buffer
types by three stakeholder groups: farmers, residents, and academics. Participants rated three buffer conditions (no buffer,
basic buffer, and extensive buffer) tbr each of six buffer types. Findings reveal support for buffers, with approval of basic
buffers over three times that of the no buffer conditions and even greater approval for exteasive buffers. Farmers, academics,
and residents agreed on their approval for the basic buffers over no buffers, but differed with respect to the extensive buffers.
Responses to buffers were nearly equivalent on privately and publicly owned land. The approval for buffers suggests they
may provide more than their documented environmental benefits in the agricultural landscape.
© 2003 Elsevier B.V. All rights reserved.

Keywords:Agriculturalbuffer; Land use; Landscape aesthetics; Rural-urban fringe;Sprawl; Stakeholder perceptions

1. Introduction ers depend on the land for their livelihood. But for

urbanites that settle outside of central cities because
In recent years, the rural-urban fringe has become they enjoy the open space and bucolic environment of

the setting of the most intense growth and change the agricultural landscape, many practices associated

in the United States (Friedberger, 2000). One conse- with modern farms can be a source of tension. These

quence of this new development is that non-farm res- new residents often find themselves annoyed by dust,

idents increasingly come to live in close Contact with noise, slow traffic, and odors that accompany farming
working farms. Such close association often results operations (Kendall, 1993; Hammond, 2002).

in conflicts that reduce the likelihood of a satisfying One possible, albeit partial, solution to this ten-
co-existence between farmers and non-farm residents sion is to introduce agricultural buffers into the

(Daniels, 1999; Hammond; 2002). fringe landscape. Agricultural buffers are strips or
To farmers, land is the foundation for the business corridors of vegetation designed to ameliorate envi-

of agriculture, supporting crops and livestock. Farm- ronmental impacts from agricultural operations. But

will residents who sought out an agricultural setting

* Corresponding author. Tel.: +1-21%333M178i object to Changes that might block their view Of
fax: +1-217-333-8046. farmsteads nestled in the open landscape? And what

E-mail address: wcsuBiv@uiuc.edu (W.C: Sullivan). about farmers--will they object to the introduction

0169-2046/$20.00 © 2003 Elsevier B.V. All rights reserved.
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of buffers that might shade their fields, harbor weeds, one, the US population is growiug: by the year 2050, bodies an
and attract animals? there are expected to be 403 milliou Americans, an in- et al., 19_

Such questions underlie the extent to which stake- crease of 122 million, or 43%, over the 2000 Census solution--
holders might approve t of agricultural buffers on a figure of 281 million (Bureau of the Census, 2002). buffers--i
working farm. In this paper we examine factors re- Continued advances in telecommunications and trans- residents
lated to the approval of buffers by those who hold a portation netwod<s are also making it easier to live
stake in the rural landscape. We begin by exploring and work further from central cities (Edwards and 2.3. The
the conflict between farming and new housing devel- Edwards, 1999). And many Americans prefer living in

opments and review evidence suggesting the opportu- semi-raral areas, where a rising level of affluence cou- Buffers
nities to experience this conflict are growing. Next, we pled with lower property values and taxes makes this of conser_
examine the costs and benefits of agricultural buffers, option attractive to an increasing number of house- quality. B_
Finally, we test the extent to which three stakeholder holds (Daniels, 1999). providing

groups approve of a variety of buffers on a large, pub- Thus in coming years, these and other factors are ex- the intens
1My held working farm and discuss the implications pectedtoincreasethepopnlationofnon-farmresidents 2001; Lo_
of the results, living at the rural-urban fringe. A substantial portion residents,

of new housing developments will be built abutting, benefits (
or at least close to, working farms. As a consequence, 2000). Fo

2. Background conflicts between land uses are likely to grow consid- Jan buffer
erably in the near future, surface w

The movement of urbanites from metropolitan ar- erosion (f

eas to the rural fringe has led to the coexistence of two 2.2. Conflict at the rural-urban fringe Carefully
groups of residents: those who have lived in rural set- also impr
tings for most of their lives and who depend on farm- Although many urbanites move to rural agricultural from pest:
lug for all or part of their income (farmers), and those settings to seek the privacy and peacefulness of nature, (Cooper a
who recently moved to the rural-urban fringe in an el'- after moving there they are often annoyed with various concentraq
lbrt to enjoy the rural landscape and lower land costs functions that accompany active farming operations, tative buff
(residents). The close proximity of these two groups, Frequent complaints focus on pesticide use, noise and can be ret
each with their own set of ideals for rural living, has dust from large machinery, and odors from livestock grass bull
led to conflict in many cases. In order to develop (Hammond, 2002). is a harmt

a better understanding of the situation, we review Farmers, long accustomed to familiar neighbors, reduced fr
trends in population growth at the rural-urban fringe, have their own set of complaints about these new land befor
sources of conflict for both farm and non-farm resi- residents. Farmers express concern about litter, tres- Haycock

dents, and possible land use alternatives to reduce the passing, pets in their fields, restrictions regarding their 1993; Ko_
conflict, activities, and the loss of rural character (Lapping In addit

et al., 1989; Hammond, 2002). Instead of receiving also creat_

2.L Urbanites move to rural areas compensation for the positive benefits the farmland temperatuJ
provides to the nearby public, farmers are often re- providing

In the Midwestern US, there has been consider- quired to defend the very practices that allow farming and nestin

able movement in population away from the center of in the area. In the conflict between residents and sively farn
metropolitan areas to more rural settings, often at the farmers, the farmer typically loses (Nelson, 1999). also incre_
fringe of farmland. A number of factors are driving With the likely increase in conflict at the rural-uthan the stabith
this trend (see, for example, Alig et al., this issue). For fringe, there is an urgency to find acceptable solutions 1995; Hen

for farmers and their neighbors: Some have argued and Ribic,
LIn the survey, parlicipants were asked to rate their response that local governments and the courts must provide scale, buff

to the following question: "To what extentdo you approveof the solution. Lapping and his colleagues state that the in the gree
the use of (grass buffers, windbreaks, elc.) at the South Farms?" fricfiou between farmers and non-farmers involves a soil (Uri,
Therefore, the responses indicate the level of approval for each

buffer type. The use of the term "approval" refers directly to the clash of property rights that cannot be resolved in For resi_

responsesto Ibisquestion, the marketplace. Instead; they assert that legislative provide a
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bodies aarl the courts must act as referees (Lapping buffers can improve the aesthetic quality of Midwest-
et al., 1989, p. 178). But there are hints that a design eru landscapes by creating spatial definition, much like
solution--one that involves the use of agricultural an artist paints a picture. Vertical elements in buffers
buffers-might provide both farmers and non-farm can frame views of an otherwise expansive horizon,
residents some relief, while on the ground, colorful and textured plants in

buffers can provide interest and variety in the lbre-
2.3. The benefits of agricultural buffers ground and middle-ground (Nassauer, 1979). Second,

buffers can provide opportunities for recreation. With
Buffers are often used in agricultural areas as part buffers in place, more pleasurable experiences can be

of conservation programs that improve environmental had while canoeing streams, traveling along shaded
quality. Buffers typically contain grassy or treed areas, trails, and encountering wildlife. Si reply being in or
providing a more natural environment than much of having a view to nature can provide a restorative effect
the intensively farmed land surrounding them (Buck, that improves hurnan functioning (Kaplan and Kaplan,
2001; Lowrance et al., 2002). For both farmers and 1989; Kuo and Sullivan, 2001).
residents, buffers provide a number of environmental

benefits (Henry et al., 1999; Mitsch and Gosselink, 2.4. Research questions
2000). For exaraple, properly placed grass and ripar-

ian buffers help prevent movement of sediment into Although research has examined the attitudes of var-
surface waters, and windbreaks help mitigate wind ious groups regarding conservation practices and nat-
erosion (Pimentel et al., 1995; Chow et al., 1999). ural areas (Kline and Wichelns, 1996; Ryan, 1998),
Carefully placed grass, riparian, and wetland buffers little attention has focused on the use of agricultural
also improve water quality by capturing residues buffers and their capacity to alleviate some of the con-

from pesticides and fertilizers in the rainfall run-off flict at the rural-urban fringe. Several questions arise
(Cooper and Gillespie, 2001). For instance, herbicide as agricultural buffers are considered as part of the
concentrations can be reduced by 2945% in vege- landscape at the rural-urban fringe. To what extent do

tative buffers (NIisra et al., 1996). Phosphorus runoff stakeholders at the rural-urban fringe approve of agri-
can be reduced by as much as 95% in a 10-m-wide cultural buffers? Are the patterns of approval similar
grass buffer (Vought et al., 1995). Nitrogen, which for different types of buffers? Do stakeholder groups
is a harmful pollutant in many water sources, can be differ in their approval for buffers? Does approval for
reduced from between 40 and 94% in a buffer or wet- buffers vary on privately versus publicly owned land?
land before entering a stream (Groffman et ai., 1991;
Haycock and Pinay, 1993; Osborne and Kovacic,
1993; Kovacic et al., 2000; Lowrance et al., 2002). 3. Methods :

In addition to removing chemicals, riparian buffers
also create animal habitat by cooling stream water to In order to appraise stakeholders' attitudes re-
temperatures that support a diversity of aquatic life, garding the nse of buffers on public farmland, a
providing food sources, and offering spawning, den, photo-questionnaire was developed and distributed to
and nesting areas that are otherwise absent in inten- a sample of individuals in Champaign County, Illinois.
sively farmed areas (Naiman et al., 1993). Buffers may
also increase the biodiversity of an area and promote 3.1. Study area
the stability of native flora and fauna (Vought et al,

t995; Henry et al, 1999; Lowranceet al., 2002; Paine Champaign County is located on a flat plain in
and Ribic, 2002; Boufin et al., 2003). On a broader east-central Illinois, where prairie ecosystems pro-
scale, buffers can even contribute to a small decrease duced extremely fertile soil. Most of the land is used

in the greenhouse effect by sequestering carbon in the for row crops such as Corn and soybeans, and many
soil (Uri, 2000). of the features that are considered to give rural areas

For residents of the rural-urban fringel buffers may character (hedgerows, timberland, and natural areas)
provide a number of important social benefits. First, have either been removed to allow for more row
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cropping, or never existed. The county s t rban core is the University's farm expansion plans, particularly lnfortl
in Champaign-Urbana, home of the University of lilt- over the impacts of odors from relocated livestock the size,
uois, a large land grant institution. The University is operations (Wirth, 1999). based or
currently expanding its agricultural research area, the (NRCS)
South Farms, which lies at the fi'inge of the metropoti- 3.2. Photo-questionnaire buffers
tan area. But between 1960 and 1990, urbanization of buffers,

the area surrounding Champaign-Urbana increased by The photo-questionnaire included descriptions and tree buff
more than 150%, the largest percent increase of any diagrams that explained the advantages and costs of explanat
metropolitan region in the state, and the South Farms buffers, simulated color photographs of buffer scenar- and dis_
complex is now bordered by residential communi- los and corresponding questions, and space for partic- (Table 1
ties on three sides (American Planning Association, ipants to share their views about buffers on the South providec
1999). Local residents have expressed concern about Farms. two dia_

"Pable I

Content provided in the st_rvey prior to requested ratings

Buffer type Description Diagrams

Grass waterways Grass waterways catxy storm water to a stream while helping to prevent Basic grass waterway

soil erosion. The roots hold the soil in place when the waterway becomes it Extensive grass waterway

fast-moving stream. Wider grass w_ae_'ways collect more sediment and help
to reduce flooding by slowing water down, but take more cropland out of

production. Maintenance includes nnnual naowing.

Riparian grass bullets Grass buffers are planted on sloped areas to slow rainwater runoff. Soil, Basic grass buft_r at streams
fertilizer, and herbicides are collected in file grass buffer, reducing the amount Extensive grass buffer at streams

that reaches the stream. Wider buffers capture more sediment but take more

cropland out of production. Maintenance costs include annual mowing.

Wetlands There tire three main purposes of wetlands on farms. First, they help to Basic wetland

prevent downstream flooding by holding surges of water from fields and Extensive wetland
drain tiles. Second, they reduce the ainount of fertilizer that flows into

streams and some drinking water supplies. Third, they support large

amounts of wildlife, especially migratory birds. Wetlands take some

low-lying crophmd out of production and are formed with the addition of

dikes. They are not ponds, and can become dry. There is little maintena_ice.

Odor buffers To reduce odor, trees may be planted next to livestock buildings. The trees Basic odor bufl_r

help to slow the wind, which allows odor-canTiI_g dust to drop to the Extensive odor buffer
ground. A second windbreak, at seine distance from the first, will help to

lurther reduce odors. Odor buffers do not eliminate the animal odor. Crop
reductions due to shadows might be off,set by higher yields downwind.

Maintenance includes occasional wee replacement and forest management.

Windbreaks Windbreaks are lines Of trees located at the edge of fields; Windbreaks slow Basic windbreak

winds, and reduce the amount of soil lost to the air. They provide nesting Extensive windbreak

habitat for birds and change views of farm fields. Windbreaks reduce the

crops near their shadows, but they also improve the crop yield at some
distnnce from the trees. Maintenance includes occasional tree replacement

and forest management.

Riparian tree buffers Stream-side tree buffers consist of one or rive zones of trees, followed by a Basic tree buffer at streams

zone of grass next to the cropland[ Trees capture Underground flows of Extensive tree buffer at streams
fertilizer that Would otherwise seep into the stream. Trees along tile stream

also provide Wildlife habitat. The stream may function less like a drainage
ditch. Some cropland would be taken out of production. Maintenance

includes forestry and periodic mowing. Fi

!!i
?
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Inlormation in the questionnaire communicated buf[_r, illustrating composition, approximate dimen-
the size, layout, function, and appearance of buffers sious, and environmental fnnctions of each (Fig. 1).
based on the Natural Resources Conservation Service Accompanying the text and diagrams for each buffer

(NRCS) farm program buffer guidelines. Six types of type were pairs of color photo simulations showing
buffers were described: grass buffers at streams, odor the ttu'ee buffer conditions: no buffer, basic buffer, attd

buffers, grass waterways, wetlands, windbreaks, and extensive buffer. For each condition, one of the photos
tree buffers. For each buffer, there was a brief written in the pair showed the view from ground level and the

explanation and a description of several advantages other showed an aerial view (Fig. 2). The three pairs
and disadvantages to the farmer and community of images included some of the s_.n'roundinglandscape
(Table i). The fall description of the buffer areas is withthebufferdesign identicalin type, but changing in
provided by Anderson (2001). On the same page, size. The buffers were proposed in conjunction with a
two diagrams compared a "basic" and an "extensive" recreational trail that was illustrated along buffers that

Basic Tree Buffer at Streams

Extensive Tree Buffer at Streams

%

Fig. 1. Typical diagram of basic and extensive buffers provided in the surveyl in this case showing a riparian tree buffer.
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would typically be found at the edge of a farm (e.g. A sample of farmers was obtained through the
windbreak), but not along grass waterways that more Champaign County Farm Bureau annual meeting.

typically are found within a farm field. Ground-level The survey was described during the meeting, and
photographs were taken with a digital camera shot farmers were provided with survey packets including
from a 10-foot folding ladder, 2 while aerial photos the survey, cover letter, and return envelope. Of 287
were shot from a small airplane using a 35 mm camera copies distributed at the 2001 Champaign County
with a telephoto lens. All photographic editing was Farm Bureau annual meeting, 94 were returned, pro-
accornplished using Adobe ® PhotoShop ®. riding a response rate of 33%. It was not possible to

Participants were asked two questions regarding initiate follow-up contact with farmers to increase the
each type of buffer. First, "To what extent do you response rates.
approve of this buffer at the South Farms'.;" They The other stakeholders (academics and residents)
responded fnr each of the three buffer conditions were surveyed using methods patterned on Dillman
(no buffer, basic buffer, and extensive buffer) us- (2000). A sample of academics was obtained by dis-
lug a 5-point scale ranging from 0 = "not at all" to tributing 387 surveys to theUniversity of Illinois mere-
4 = "very nruch". 3 Second, "If government shared the bers of the College of Agriculture, Consumer, and
cost, which would be the best option for private farm- Environmental Sciences. Surveys were received from
ers in Illinois?" Participants answered by choosing 194 academics via campus mail, for a response rate of
between no buffet', basic buffer, and extensive buffer. 50%. A sample of residents was obtained by randomly

extracting a deliverable list of 359 addresses from sub-
divisions near the South Farms. Surveys were received

3.3. Participants'
from 182 residents, providing a response rate of 5 i%.

The participants in the study included local Cham-

paign farmers (farmers), professors and researchers 4. Results
in the College of Agriculture, Consumer, and Etwi-

ronmental Sciences (academics), and individuals who Results are presented in four sections. First we ex-
live in close proximity to the South Farms, along the amine support for agricultural buffers. Second, we ex-
rural-urban fringe (residents). Each of these groups amine how support for buffers varies by Stakeholder
has a stake in the use of agricultural buffers. The farm- group. Next, we investigate reactions to the various
ers in this rural-urban fringe area must deal with the buffer conditions on private farmland. The final section
conflicts arising from the close proximity of farms to explores the comments from participants of the survey.
residential areas. The academics conduct their field tri-

als on the South Farms, and as a result they must deal 4.1. Buffer approvalwith complaints from nearby residents regarding their
i

farming activities. The residents live in the rural-urban To what extent do stakeholders approve of agricnl-
fringe area where farms (both public and private) and tural buffers? To answer this question, we compared

housing coexist, the mean approval ratings across the six types of
buffers for the no buffer, basic buffer, and exten-

2 The "ground-level" photographs were taken f_om a small lad- sire buffer conditions. A repeated measures analysis
der in order to provide participants slightly elevated views of the of Variance (ANOVA) found striking differences;

groundplane. Althoughthis wasonly importantfor thebuffers F(2,412) = 4i5.5, P < 0.0001. On a 5-point scale
without trees--where much of the detail regarding the buffer

was close to the ground--tbr consistency, all the "ground-level" (0 = not at all to 4 = very much), the no buffer condi-

simulations were made from base photos taken from the tion earned the lowest approval rating (mean = 0.8). i
ladder. Approval of the basic buffer (mean = 2.6) was over

3 Participants of the study responded to the questiotas about three times that _f the no buffer cendition, while ap- i
approval of various buffer types by making a check in one in five
boxes. The box on the far left was labeled "not at all" and lhe proval of extensive buffers was higher still (mean =
box on the far rigbt was labeled "very much." The middle three 2.9). These means are each significautly different

boxeswere not labeled, from each other (F(2, 412) =- 415, P < 0.001). This
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result was reinforced by responses to the statement Table2
"Overall, l think it is important that the University Buffer approval means and standard deviations by stakeholder

group comparing three buffer conditions on a scale of 0 = "not at

should have bttfters at the South Farms" (mean = 3.4 all" to4 ="very much"
on a 04 scale, S.D. = 1.1).

Did the pattern of approval for the most extensive Stakeholder Approval of buffercondition
buffer condition hold for each of the six buffer types'? group Nobuffer Basicbuffer Extensive
To answer this question, we conducted repeated men- buffer
sures ANOVA's comparing the mean approval ratings Mean_ S.D. Mean S.D. Mean S.D.

/'or the three buffer conditions (no buffer, basic, and ex- Farmers 1.2 c 1.2 2.7 a 1.0 2.3 b 1.4

tensive) for each of the six buffer types. On the whole, Academics 0.8 b 1.0 2.6 a 0.9 2.9 a 1.2
as can be seen in Fig. 3, the pattern did hold. For each Residents 0.5 a 0.8 2.6 a 0.8 3.1 a 0.9

of the six buffer types, the no buffer condition earned aMeansin the samecolumnlbllowedby the same letter are
the lowest approval rating and the basic and extensive not significantly different at P < 0.05 (d.f. range from 2, 423 to

conditions earned considerably higher ratings. Note 2, 441).
that for the three buffer types without trees (grass wa-

terway, riparian grass buffer, and wetland), ratings of for each of the three buffer conditions by each of the
the basic and extensive conditions were not signifi- three stakeholder groups are presented in Table 2. The added thal
cantly different from each other. Conversely, for the ANOVA revealed a significant interaction between extensive
three buffer types with trees (odor buffer, windbreak, the buffer conditions and the stakeholder groups; To wha
and riparian tree buffer), the extensive condition was F(2, 4) = 12.7, P < 0.0001. Notice in Fig. 4 that in Fig. 4 1
rated slightly, but significantly, higher than the basic for the no buffer condition, approval by farmers the six bur
condition, was greater than by residents, but the opposite oc- of interact

curred for the extensive buffer. The response pattern
4.2. Approval by stakeholder group for academics was similar to that of the residents.

Table 3

Farmers approval of extensive buffers less than the ButTerapprc
Do the stakeholders (farmers, academics, and res- basic buffer, while the opposite was tree for residents of 0="not

idents) differ in their approval for the three buffer and academics. These ratings were reinforced by
conditions (no buffer, basic, and extensive)? The written comments on the questionnaire. One farmer Buflbrtype
means and standard deviations from a repeated mea- wrote: "While I strongly support buffer zones, I feel
sures ANOVA (3 x 3) comparing approval ratings we should not go overboard with them." A resident Grasswater_

Very much 4 ,_
Riparian gra

}ii]lt011010oucExtensiveBufferBuffer WCtlafld

Odor b_Jffer

Not II _ ...................

Grass Riparian Wetland Odornuffer Windbreak RiparianTree Windbreak
Waterway Grass Buffer Buffer

I No Trees I I Trees I
Riparian trec

Buffer Type

Fig. 3. Mean approval comparing six buffer types under three butter conditions. Means in th_
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Very much
>Icier

ot at

F Farmers

Q.
¢_. R P, Residents

-- <
LD.

1.4
]2 Not at ell
).9 NoBuffet Basic Extensive

•_,_ Buffer Condition
3 to

Fig. 4. Mean approwd ratings of buffer conditions by three stakeholder groups.

the
fhc added that environmental benefits of buffers make the respectively. Notice how the general pattern seen in

extensive buffer the "... best option for everyone." Fig. 4 is repeated for each of the six buffer types:ecn

ips ; To what extent does the pattern of results described for the no buffer condition, farmers generally have
:hat in Fig. 4 hold for stakeholders' respouses to each of the highest approval, while residents report the lowest
_ers the six buffer types? The individual means and patterns approval. For extensive buffers, the opposite pattern

of interactions can be observed in Table 3 and Fig. 5, occurs.OC-

Crlq

ats.
Table 3

the
Butler approval means and standard deviations by buft_r type comparing three buffer conditions with three stakeholder groups on a scale

:uts of 0 ="not at all" to 4 = "very much"

by
Buffer type Buffer condition Mean approval ratings F-statisgc P-value

ucr

eel Farmers Academics Residents

ent Grass watm_vay None 0.6 a 0.6 a 0.4 a 1.6 N.S.
Basic 2.9 a 2.7 a 2.7 a 1.1 N.S.

Extensive 2.6 a 3.0 a 3.0 a 2.4 0.09

Riparian grass buffer None 1.2 a 0.9 ab 0.7 b 3.7 <0.05
Basic 3.0 a 2.8 a 2.8 a 1.4 N.S.

Extensive 2.3 a 2.9 b 3.0 b 4.7 <0.05

Wetland None 1.5 a l. lab 0.8 b 5.2 <0.01

Basic 2.4 a 2.5 a 2.6 a 0.9 N.S.

Extensive 1.9 a 2.5 b 2.8 b 8.0 <0.0005

Odor buffer None 0.8 a 0.7 a 0.2 b 10.0 <0.0001

Basic 25 a 2_4 b 2.2 b 4.1 <0.05

Extensive 2;6 a 3.0 b 3.6 c 15.0 <0.0001

Windbreak Notre 1.1 a 0_8 b 0.4 c 8.9 <0.0005

Basic 2.6 a 2.6 a 2.4 a 1.5 N.S.

Extensive 2.2 a 2.9 b 3.3 c 12.2 <0.000l

Riparian tree buffer None 1.5 a 0.9 b 0.5 c 15:9 <0.0001
Basic 2;3 a 2.4 a 2.5 a 0.6 N.S,

Extensive 1,9 a 2.9 b 3.1 b 15.3 <0.0001

Means in tile same row followed by the same letter are not significantly different at P < 0.05.
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Grass Riparian Wetland
Waterway Grass Buffer

Very much 4

<

Notatall 0 r i _ t _ _ = _
No _a_ _L No Bas_Ext. No _s_ Ext P ..................F Farmers

Odor Buffer Windbreak Riparian A, _, ,_ _ Academics
Tree Buffer

Verymueh 4 _ t_ t_i/__, iq R Residents

............. L ........

Fig. 6. Pe
"'F ,, for each <

,_ _ _, t producti

Not at all 0 One far_
No aa_c Ext. No eas_cExL No eas_ _t of wild]

Fig. 5. Mean approval ratings for no buffer (No), basic buffer (Basic), and extensive buffer (Ext.) for each of six buffer types by three farm an
stakeholder groups: farmers (F), academics (A), and residents (R). could n(

farms..
it is too

4.3. Buffers on public andprivate land ings for buffers on public land (as seen in Fig. 4). For demics J
private land, farmers indicated the basic buffer would practice

The approval ratings assessed thus far concern be the best option while academics and residents academi

buffers on public farmland--the University's South indicated the extensive buffer was the best option, in using
Farms. To what extent do stakeholders have similar agricultt
attitudes about buffers on private land? To answer this 4.4. Selected comments from participants
question, we evaluated responses to the survey item
asking participants to select the best buffer condition Survey participants were encouraged to include 5. Disc1
(no buffer, basic buffer, or extensive buffer) for pri- comments regarding the survey itself and any addi-
vate farmers. The percentages of individuals selecting tienal thoughts about the use of buffers. Most of the This
each buffer condition for all buffer types are shown comments from residents were positive, reinforcing stakehol
in Fig. 6. Results indicate that most individuals felt a their approval for buffers and supporting the use of buffers
basic or extensive buffer would be a better option for buffers on the university's South Farms. Some corn- consider
private farmers than no buffer. In fact, depending on ments from farmers, however, revealed concerns about for the I
buffer type, only 3-15% of the participants indicated economics, unwanted pests, and maintenance issues no buffe
the no buffer condition would be best. Comparing the associated with buffers. One farmer commented, "... rated hi_
responses from different stakeholder groups, the pat- there needs to be an economic benefit for construct- range of
tern of results was nearly identical to the approval rat- ing buffers, as profit margins are too small to tie up extensiv
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60

50

0 E3NO Buffer==
Q) 30 Q Basic Buffer

a. m Extensive Buffer

20

!t0

I
0

Grass Riparian Wetland OdorBuffer Windbreak RlparianTree
Waterway GrassBuffer Buffer

I No Trees I I Trees I

Buffer Type

Fig. 6. Percentage of participants selecting the no buffer, basic buffer, or extensive buffer condition as the best option for private farmers
for each of six buffer types.

productive land." Several other farmers commented residents agreed on their approval for basic buffers
on problems with beavers in riparian tree buffers, over no buffers, though farmers showed less approval II

One farmer summed up the situation, ,I am in favor than other stakeholders for the extensive buffer. II
of wildlife and conservation practices, but we who These findings provide new information about ap- I,y three, farm are having a tough time making ends meet. I proval for agricultural buffers at rural-urban fi'inge,
could not afford to plant and manage trees around my suggest design alternatives for land use at the fringe,
farms 1 like the look and the wildlife habitats, but and raise new questions regarding the role of buffers
it is too idealistic." Many of the comments from aca- and natnral areas in urban sprawl and land planning.

l). For demics referred to the fact that the University should
would practice good environmental stewardship. As one 5.1. Contributions
:idents academic noted: "The University should be a leader
on. in using and demonstrating conservation practices in The findings contribute to our understanding of the

agricultural landscapes." role of agricultural buffers at the rural-urban fringe.
First, the work provides evidence of the widespread

approval for agricultural buffers in the landscape.
_clude 5. Discussion The aesthetic and functional qualities of buffers are
addS- likely to contribute to this approval. The findings here

of the This study examined the extent to which three are consistent with a good deal of previous research

orcing stakeholder groups approved of various agricultural on aesthetic preferences for natural or open spaces
use of buffers at the rural-urban fringe. The findings reveal (Kaplaa and Kaplan, 1989; Kent and Elliot, 1995;
corn- considerable support for the use of buffers. Approval Geoghegan, 2002) and rural landscapes (Nassauer, fff

abolJ, t for the basic buffers was over three times that of the 1989; Arendt; 1992; Kline and Wichelns, 1996; Brushissues no buffer conditions, and the extensive buffers were et al., 2000; Ryan, 2002). The results suggest Mid- I
1,"'... rated higher still. This pattern of approval held over a western US rural landscapes including buffers would
struct- range of buffer types, with particularly high ratings for not only be acceptable, but actually strongly approved
tie up extensive buffers with trees: Farmers, academics; and over those without buffers.
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A second and more specific contribution of this previous studies have dealt with stakeholder approval Conabora
work is to identify the extent to which the width of for buffers on publicly held farmland. There is no clear lead to c

buffers impacts approval ratings. We found that the pattern regarding how citizens' expectations for pri- visual qm
standard or basic grass and wetland buffers were ap- rate industry apply to public institutions. On one hand,
proved of as much as a more extensive grass and the expectation is the same for both public and priwrte 5.3. Gem
wetland buffer. This pattern, however, did not hold entities. Such is the case with the US Postal Service:
for buffers that contained trees. Greater approval for the public expects services equivalent in efficiency and This st_
nmre extensive areas with trees may result from the effectiveness to private carriers such as FedEx or UPS of tlat far_
increased diversity and visual interest in treed buffers (Truitt, 1995). On the other hand, television view- zun. The
(Fry and Sarl6v-Herlin, 1997; McCollin et al., 2000; ers hold public television to a higher standard than buffers co
Darke, 2002). The higher approval ratings might also commercial television (Epstein and Neubauer, 1999). devoid of
be attributed to the improved functional benefits of The findings reported here suggest that where agrieul- amine the
more extensive areas with trees. It is possible, for rural buffers are concerned, stakeholders have similar western l_
example, that participants realized that an extensive standards for publicly and privately owned farmland. To what
buffer with trees would reduce soil erosion and protect Stakeholder approval for buffers appears to be related ratings in
the water supply better than a basic buffer, more to the type and extent of the buffer area than to Cunsid,

The findings also demonstrate interesting stake- the ownership of the property on which they occur, tain repre
holder differences and, more importantly, similarities, rates for

in approval for buffers. That residents and academics 5.2. Implications however, I
approved of settings with buffers was not surprising lected fro:
since they have the opportunity to share the ecologi- The findings suggest that an increase in use of Bureau, a:
cal and aesthetic benefits without contributing to the buffers on farms would be a favorable alternative for liberal-mi

costs of establishing or maintaining the buffers. The both farmers and residents at the rural-urban fringe, farmers (!
farmers' reactions were less predictable. Their up- Buffers can reduce a number of environmental prob- residents,

proval for a basic buffer over none at all suggests that lems including pesticide movement, noise pollution, adequatell
they are looking beyond the cost of conservation prac- livestock odors, and soil erosion. Buffers can also irn- research c
tices, to see some value in these buffer areas. Several prove the visual appearance of the landscape without tivations t
researchers have demonstrated that visual factors can reducing the rural character of the area. Public farm- include m

be important for farmers' adoption of conservation land in the rural-urban fringe would provide a good in the are
practices (Erickson and De Young, 1992-93; Ryan place to implement real-life prototypes of the kinds Future
et al., 2003), and it is likely that such factors were a of buffers simulated for this research so that further the conflk

part of farmers' reactions to the buffers in this study, tests could be made of their benefits and costs. The to unders
It is also likely that farmers' reactions were influenced use of buffers in public areas could serve as a demon- provide a
by the functional qualities of buffers. Thus, it is our stration of conservation practices at work, providing probing t]

best guess that, in responding to the buffers, individu- an educational opportunity for farmers and other rural-urN
als were considering a variety of visual and functional citizens, holders tc
characteristics. Although each of the stakeholders The results presented here have implications be- be approp
may be influenced by some of the functional out- yond the use of buffers on public property. Buffers Finally,
comes of buffers (improved water quality and reduced could be incorporated into the design of residential which th_
odors and chemical drift), the aesthetic qualities of developments at the rural-urban fringe. As opposed through tl
buffers may be more important to the residents than to relying on the farmer to dedicate land for buffers, mere urb_
to the farmers. This is question for future research, a portion of the land in a newly developed area could improve t

Finally, the work contributes to our understanding be allotted for buffer zones abutting farmland, as with rural-urb_
of stakeholder attitudes toward conservation practices, conservation design housing (Arendt, 1992; see also of urban i
specifically on publicly owned fan& Previous studies Austin, this issue); Ultimately, the findings suggest an flicts at tt
have investigated preference for, acceptance of, and increased use of buffers within the rural-urban fringe intended I
economic valuation of buffers and other conservation might require countywide or regional planning to or- As we

practices on private farmland. Toour knowledge, no ganize the input from different stakeholder groups, proaches
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Collaboration with residents regarding land use might agricultural landscape is threatened by urban sprawl i
lead to creative solutions that would improve the and development. In his assessment of growth at the
visual quality and ecological health of the area. rural-urban fringe, Daniels (1999, p. 99) suggests the

negative impact of urban sprawl could be minimized
5.3. Generalizations and future research by designs that protect of water quality, maintain

open space, and create true edges between the rural
This study was conducted in an area that consists and developed environments. Agricultural buffers of-

of flat farmland running continuously across the hori- fer design solutions that could address these issues.
zon. The environmental benefits and aesthetic value of The findings from this study suggest that a variety
buffers could be significantly greater in this area that is of stakeholders at the rural-urban fringe would ap-
devoid of natural variation. Future studies should ex- prove of a great many more buffers at the rural-urban
amine the appropriateness of buffers beyond the Mid- fringe.
western US. Do trees matter as much in other areas?

To what extent does buffer width influence approval
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Abstract

Residents' felt senses of their community can play substantial roles in determining visions for landscape change. Conmmnity
identities are often anchored in tangible environments and events of aeonununity, and have the potential to serve as visions for

landscape planning processes. Photo-elicitatian is applied in this study to connect community-based meanings toenvironments
and events. Twenty participants took photographs of landscapes just outside the southwest fringe of the Chicago metropolitan
areaand were interviewed while viewing their photographs. Analysis of interview texts focused on meanings of environments
that comlected participants to their community, and were organized into three overlapping themes: (1) places to learn about

community landscapes, (2) places to enact community, and (3) places to improve cmnmunity landscapes. These meanings are
explicitly connected to landscape features tba'ough participants' photographs and could form the basis of visions for landscape
change within strategic planning processes.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction: protecting community while infrastructure development, increasing demands on

changing landscape schools, and other issues connected to urban growth

(e.g., Wilkinson, 1991). In this paper, the inevitability

The growth of towns and cities; and their encroach- of growth is not an issue; the primary concerns are
ment upon agricultural and forest lands, is conven- the ability of communities to influence the nature of

tionally viewed as both inevitable and largely uncon- their growth and their relationship to changes in land

trollable. In United States and many other countries, use.

the boundaries of urban ureas are moving outward Depicting rural or suburban communities as victims

due to growth of residential developments, retail of urban sprawl, with their decision-making controlled

districts, and other related land uses. Communities by powerful local or extra-local groups, is a com-

that were once rural are now experiencing signifi- mon and sometimes justifiable portrayal of growth.

cant economic expansion, changing traffic patterns, Several studies have supported notions of pro-growth

policies imposed on hapless comraunities whose res-

* Corresponding author. Tel.: +1-217-244-4532; idents either fail to recognize the cnmulative effects
fax: +1-217-244-1935. of incremental development, feel powerless to 'affect

E-mail address: wstewart@uiuc,edu (W.EStewart)...... constructive change, or lack alternate visions of their
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collective future (Logan and Molotch, 1987; Orum, residents think about themselves and interact with land-us

1991). In contrast to this popular depiction, another their community (Lofland, 1991; Cuba and Hummon, for citi:
line of research, which has local autonomy as its focus, 1993; McCool and Martin, 1994; Huang and Stewart, from o_
argues that social processes and the mix of public val- 1996; Wiesenfeld, 1996). As used in this paper, corn- Lee, 19
ues withiu decision-making forums are the strongest munity identity is centered on individual residents" With
factors in determining the nature of community growth felt senses of "we" that connect them with one another other a

(Moxley, 1985). Lending support to this approach, by means of visions for a collective future (McMillan desirabl
other researchers have provided arguments and evi- and Chavis, 1986; Summers, 1986). Although created opportu
dence that the development of extra-local community through informal socialization processes (Gleider debate
relationships does not necessarily disempower a corn- et al., 1991), community identities are connected to ately d,
munity (cf., Warren, 1963; Richards, 1978; Wilkinson, tangible environments, events, and/or material his- without
199l; Donner, 1998). Many communities have relu- tory. For residents, certain environments and events that wo

tionships with urban centers that are mutually ben- function to link the past with the present (Cuba and times r
eficial (Richards, 1978; O'Brien, 1999). As Cronon Hummon, 1993) resulting in a Mt sense of coherence and Bo_
(1991) concludes, just as urban centers are impor- (Linde, 1993). As residents make such connections, which
tant factors in the development of rural areas, so, these environments and events become emblematic spaces.
too, do rural areas influence patterns of develop- of stories residents tell about themselves to explain plicit pJ
ment in urban centers. His explanation for devel- their values and life contexts. To varying degrees, future"
opment of the 19th century American West has the environments and events of community life nical de
application to contemporary land-use planning and have the potential to create and reaffirm community process
is succinctly stated as the "frontier and metropo- identities, ecolog3
lis turn out to be two sides of the same coin" Bridget (1996) refers to "heritage narratives" as rep- scape, i
(p. 51). reseating community identity and suggests they influ- problen

A growing area of study involves the understand- ence the direction of localized land-use change. From connect
ing of" local forces that influence the way people a different approach, Stokowski (1996) suggests that vironrnc
think about their community (Chavis et al, 1986). community identity is a reflection of heritage. She at'- approac
As argued by Wilkinson (1972, 1986) and extended gues that the public rhetoric about heritage provides and the
by Bridger (1996), the sharing of local living spaces contexts to frame development decisions (pp. 61-88). which
and history of cooperation among local groups pro- Research that explores the development of such nar- 2000).
vide socially created senses of purpose. To the extent ratives, and their links to certain environments and for citi2
that such felt senses of purpose are shared, they ul- events, is still emerging, part of
timately can improve a community's ability to affect This study allows for plurality regarding commu- subseqt
change in land-use development (Bridger, 1996; see nity identity. The intentions of this research do not As a_

also Stokowski, 1996, where a shared but latently ex- require, nor al_ they aligned with, notions of a mono- develop
pressed sense of purpose failed to affect locally desir- lithie community identity as an ideal. Within any In- values
able change). Richards (1984), for example, discussed cale, there are expected to be several community iden- tive is I
various strategies that communities have employed to tities felt by a collection of residents. Bridger (1996) and ev,
maintain control over land uses in the face of external (see also Canan and Hennessy, 1989) argues that con- this sen
forces. The strategies were related to shared commu- flicts concerning landscape change are often embed- identity

nity values and public decision-making processes: It ded within inconsistent visions of community iden- nity ide
is clear from his discussion that a community's abil- tity (Robbins, 1999), and that such inconsistencies visions

ity to control the nature of growth is intimately tied affect land-use decision-making. However, planning for lane
to citizens' sense of their community within a larger processes are not always sensitive to articulating en- commu:
geographic locale (see also Hummon, 1992; Cuba vironmental meanings nor representing a plurality of identiti_
and Hummon, 1993). visions for a community (Brandenburg and Carroll, develop

A number of studies have indicated that citizens' 1995; however, see Gobster and Westphal, 1998 and by unde
felt sense of their community, referred to as "corn- Gobster, 200l for exceptions to this point). Indeed, merits a
munity identity,'! is reflected in the way individual several scholars have argued that a major problem of membel



W.13Stewartet al./l_mdscapeand UrbanPlanning69 (2004)315-334 317

[and-nse decision-making is its lack of opportunities 2. Methods
for citizeus to articulate their perspectives and learn
from one another (Reich, 1988; Yankelovich, 1991; 2.1. Landscapes around Midewin
Lee, 1993; Yaffee, 1994).

Without a vision that connects people with each The study area lies just outside the southwestern
other and to the places of their local landscape, the fringe oi the Chicago metropolitan area, and en-
desirable end-state of planning is left incomplete and compasses the communities and landscapes around
opportunities for community-building through civic the Midewin National Tallgrass Prairie, referred to
debate are lost. Resulting plans will be disproportion- as Midewin. Prior to the 1800s this area was a di-
ately devoted to infrastructure development details, verse complex of ecosystems consisting of a tallgrass
without due attention given to community identities prairie matrix interspersed with wetlands, savannas,

that would distinguish one locale from another. Some- and woodlands, inhabited and managed by various
times referred to as "strategic planning," Carmona Native Americau cultures. Although Illinois officially
and Burgess (2001) provided examples of 15cities in refers to itself as the "Prairie State" because 60%
which such visioning re-created the nature of urban of the state at one time was covered by prairie, less
spaces. Haines and McCoy (1995) provided an ex- than 0.01% of this native prairie exists today (Pielou,
plicit process for visioning the "essence of your ideal 1991). The establishment of Midewin is a reflection
future" (p. 54), and specifically argued that the tech- of the growing public interest in native ecosystems,
nical details of "how to" are not part of the visioning and in this particular case, in restoring prairie to the
process. In addition, although "holisfic landscape Illinois landscape.
ecology" has been connected with the physical land- Anglo pioneers began settling the area in the early
scape, its integration of human dimensions addresses 1800s, and by the mid- 1800s it became home to scores
prnblems with fragmentation through designs that of families who drained and farmed what became
connect people with their community and local en- some of the most productive agricultural landscapes
vironments (Li, 2000). The emergence of the holistic in the country (Bogue, 1994). During the early 1940s,
approach is a reaction to reductionism in planning the Department of Defense identified the site for an
and the need to make coherent the landscapes in army munitions plant and purchased approximately
which we live and work (Antrop and Van Eetvelde, 23,000 acres (9300 ha) for use in the manufacture and
2000). A premise of this paper is that opportunities storage of dynamite and other explosive materials, It
for citizen discussion about community identities are was still employed as a munitions facility, known as
part of the visioning process to frame elements of the Joliet Arsenal, during both the Korean and Viet-
subsequent plans, nam conflicts. Various citizen groups in the area (e.g.,

As an ultimate goal, this study is directed toward Midewin Tallgrass Prairie Alliance, Chicago Wilder-
developing strategies that integrate community-based ness), the Illinois Department of Natural Resources, i
values into planning processes. The specific objec- private/public partnerships (e.g., Prairie Parklands

tire is to explore ways in which local environments Partnership), and elected officials have been instru-
and events reflect community-based meanings. In mental in shaping the idea of a tallgrass prairie re-

this sense, the purpose is not focused on community serve and in passing the Illinois Land Conservation
identity, but on assessing a way in which cornmu- Act of 1995 (PL 104-106). The act resulted in a
nity identities can be articulated and implemented as transfer of land to the United States Forest Service
visions into a planning process. Grounding visions in March 1997 for purposes of ecological restoration,

for land-use planning within the social contexts of a education and research, recreation opporttmities, and
community is a step toward protecting a community's agricultural uses. Part of this act allowed for a na-
identities within processes of landscape change. The tional veterans cemetery, a county-wide landfill, and
development of grounded visions can be facilitated two industrial parks within the site.
by understanding connections between local environ- In close proximity to Midewin is a diverse mix of
ments and the meanings they evoke from community land uses, including several state conservation sites,
members, petrochemical processing plauts, and a large power
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utility. Communities to the east, south, and west of meanings to surface (Lee, 1993; Cortner and Mnote, sions conrl
Midewin are largely rural but conrprise some of the 1999; Marcucci, 2000), yet tools to identify them and Wellstead
fastest growing places in Illinois. To the north is the understand their connections to local environments be similar
City of Joliet, long a distinct entity from Chicago bnt and events are not well developed (Reich, 1988; planning p
now considered a southwestern anchor for metropoli- Yankelovich, 1991; Kruger and Shannon, 2000). sentative o

tall development with the impending potential to Photo-elicitation provides a straightforward way for Represe_
surround Midewin. Joliet has a complexity of images residents to discuss their perceptions and interpreted 1994). In
linked to its location as a federal prison site, its "blue mean ngs of specific land uses (Harper, 1986; Sell and ing stakeh,
collar" industrial heritage, the recent development of Zube, 1986; Phillip, 1993), and thus holds promise as connection

gambling casinos, its prospects to add a commuter a technique to connect meaning to environments and and their 1
train link to downtown Chicago, and now, Midewin. events, enhance tl
In short, the communities and landscapes around Photo-elicitation has been employed in various in ways tl-
Midewin comprise a diverse collection of land uses contexts (Chenoweth, 1984; Botterill and Crompton, 1995) and
mixed with various land-use histories. Many of the 1987; Taylor et al., 1995; Markwell, 1997). In the out- rive aetivit
rural comnmnities near Midewin are in the process of door recreation and leisure field, for example, Cherem (Forester,

exploring and/or re-defining their visions for growth and Driver (1983) asked park visitors to take pictures foster publ
as the boundaries of the metropolitan region draw of places in the park and then write descriptions of in doing sq
nearer. Midewin thus provides a context to explore a the places they photographed. From their analysis, from each
plurality of comnmnity identities in which meanings the authors were able to identify places meaningful Each p_
of the landscape connect people to each other and to visitors. Similarly, in a travel and tourism re- camera an

provide a sense of community, search context, Haywood (1990) issued cameras to and enviro
During the time period of this study, the Midewiu a sample of visitors to Toronto and held interviews Midewin

National Tallgrass Prairie was undergoing a corn- with them about the pictures they took. He found pants wer_
prehensive planning process for land and resource photo-elicitation to be a useful way for "recording from loca
lnanagement. Workshops and public hearings were experiences while on a holiday," and argued that the nearby vi_
directed at understanding stakeholder viewpoints richness of details about visiting places in Toronto emits reit_
about prairie restoration, wildlife habitat, endangered would not have been developed without the use of participant
species protection, appropriate recreational oppor- photography. And in the context of visual sociology,
tunities, hunting, cultural heritage sites, agricultural Banks (2001) (see also Collier and Collier, 1986) With yc
practices, and contexts for regional land-use changes, suggests that photo-elicitatiou can help to understand importa
While the majority of Midewin's public involvement the meanings assigned to places and events. With Midewi
opportunities were part of a formal Enviromnental lm- land-use planning in dire need of techniques that Midewi
pact Statement process, there were a few opportunities allow people to articulate their perceptions, mean- places
related to drafting guidelines for architectural design ings, and values for landscapes, photo-elicitation The pla
and planning for interpretive programs. Midewin has was selected as the appropriate method for this "simple
been closed to the public due to residual contamina- study, the din_
tion and toxicity of previous munitions manufacturing Twenty-five participants were recruited at various has bee

processes. Although there are plans to de-contaminate workshops related to Midewin planning processes dur- pictures
the soil and wetlands of various places in Midewin, ing fall 2000 and spring 2001. The sample was not areas y_
like prairie restoration, the cleanup is projected as a intended to represent residents of the communities you dm
long-term process, near Midewin. However, the sample is characterized ... If

by residents who have thought about regional land-use to you,
2.2. Procedures changes and who think of themselves as stakeholders sense o

in the Midewin planning process. Because participants taking t

Resident-employed photography coupled with long self-selected to be part of Midewin land-use planning, develol:
interviews, referred to as photo-elicitation, is the prb they would be expected to have thought about 1o- your Sl:
mary method of study. There are several planning cal environmental issues in a more deliberate fashion sion, w
processes that potentially allow for community-based and feel more responsible to influence agency deci- and the
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sions compared to the general public (Butch, 1976; After returning their cameras, fihn was developed
Wellstead et al., 2003). In this sense, participants may and interviews were scheduled and conducted with
be similar to stakeholders in other park and land-use each participant to discuss their pictures.

planning processes--even though they are not repre-
sentative of the full spectrum of local citizenry. 2.3. Analysis

Representativeness is a complex issue (Denzin,
1994). In this study it was addressed by enhanc- The study approach was interpretive, and relied on
ing stakeholders' ability to represent their perceived understanding the meauings that participants linked
connections between themselves, their community, to environments and events (Puddifoot, 1996). Data
and their landscape. A goat of this research was to generated was the consequence of interactions be-
enhance the "civic cultnre'" of planning processes tween researcher and participant (McCracken, 1988;
in ways that facilitate debate (Nacht and Goodwin, Daitch et al., 1996; Schwandt, 1997). The interview-
1995) and further transform planning into a collabora- ing approach sought meanings in which participants
tire activity between citizen-stakeholders and experts explicitly connected themselves to their comumnity
(Forester, 1998). Photo-elioitation shows promise to or connected their community to local environments
foster public dialogue about meanings of places, and during a conversation while viewing photographs
in doing so, to enhance stakeholders' ability to learn (Harper, 1986; Phillip, 1993).
from each other. Two sets of photographs were used during the inter-

Each participant was provided with a disposable views. The participants held one, and the interviewer
camera and asked to take pictures of places, people, held the other. The photographs were numbered con-
and enviromnents that were important to them. Since secutively on the back so we could track the text of
Midewin was officially off-limits to visitors, partici- the interview with corresponding photographs. An

pants were specifically directed to take photographs "interview guide" approach was used to allow par-
from locales outside its boundaries and within the ticipants to have expectations of the format of the
nearby vicinity. A follow-up letter was sent to re- semi-structured interviews (Patton, 1990). Participants
cruits reiterating instructions on their role as a study were told at the onset of the interview that we would

participant: like to know why they took pictures of the places that
they did, and to explain the importance of each place

With your camera, take pictures of places that are that was photographed. The interviews generally fol-
important to your living and working within the lowed the sequence of photographs, discussing each
Midewin vicinity (say, 20 to 30mile proximity of one in turn. However, there were many occasions in
Midewin). It is not expected that your important which conversations strayed from the pictured places.
places will he the same as another person's places. In general, straying from the visual images of the pho-
The places you choose to take pictures could be as tographs was not considered a problem, and actively
"simple" as your backyard, the neighborhood park, encouraged if it elaborated on connections between
the diner in town, your church, or whatever place participants, their community, and the local landscape.
has been meaningful for you. The places you take In this sense, the photographs were used to elicit

pictures of could be related to positive feelings (of meanings and to facilitate dialogue about environ-
areas you like) and negative feelings (of areas that ments that provided a sense of community. In the final
you don't like or are source of bother and trouble) segment of the interview, participants' viewpoints
... If you have just a handful of places important were summarized by the interviewer and checked to
to you, then just take enough pictures to cover your ensure that the meanings were accurate. As part of the
sense of meaningful locales. After you are finished final segment, participants were asked to identify three

taking pictures, send the camera back to us. We will photographs that best represented their special places

develo p the film ,'rodschedule a time to talk about and to explain their choices in more detail. This final
your special places, During our follow-up discus: exercise provided further elaboration of, and the abil-
sion, we will ask about the places in your pictures ity to verify, their perspectives. With the permission

and their importance to you. of each participant, conversations were tape-recorded.
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Photographs were examined in conjunction with themes presented herein; individual-based meauings that presen
text from the transcribed interviews. The first author will be part of a forthcoming and separate analysis, tion were
was the primary analyst of the data and adapted a Examples of text that was relevant covered topics that and in doir

three-phase approach (listening carefully, digesting included descriptions of feelings about local culture and, if ne_
thoroughly, and forming knowledge) developed by and heritage, emotions evoked by a photograph of a the presen_
Witz et al. (2001) in conjunction with guidelines on community festival, statements about the local signif- with comrr
data aualysis and verifying conclusions developed by ieance of pictured places or peoples, representations firmed part
Huberman and Miles (1994) (see also Strauss and of participants' sense of belonging to a group of for addfiioJ
Corbin, 1998, for a similar technique). During the first people or community, or comments that championed An impo

phase of "listening carefully," the data were reviewed aspects of their community or the lifestyle of local of text with
several times and general themes were identified in an people. Meanings that were not relevant to character- meanings q
itemtive process of grouping and partitioning. During izing community identities included elaborations on correspond
this phase, marginal notation on the transcripts and physical features just outside the border of the pho- the discuss

bracketing was done to highlight text. Themes were togmph (beyond the range of the cmnera), discussion Jn color to
developed threugh a comparison of meanings related on the physical features depicted in the photograph ages that el
to the highlighted interview text. that further described the content of the photograph would prol:

During the second phase of"digesting thoroughly," (e.g., "... this is up by the lodge, up by the restau- tographs b_
themes specifically related to community identity were rant, where they got a big open car6 with a deck."), or
further developed. This phase was directed at moving other text that did not provide insight into informants'
between first-level data and more general categories significance of community-based meanings of the 3. Results
(Huberman and Miles, 1994), and by finding relations landscape. Participants were not expficitly asked to
between themes or sub-themes (sometimes referred to discuss their "community identity"; this is an aca- Of the '
axial coding, Strauss and Corbin, 1998). demic concept that would have stifled the flow of parficipant_

The purpose of the study provided a strong framing discussion. By asking them to discuss the signifi- eras, and b
for the data analysis. There were several meanings cance of their special places, contexts for identifying to follow-t
identified related to environments and events. Some their notions of community identity emerged in the we were i

meanings were linked to personal or individual mean- conversations and were further developed through the telephone,
ings of environments, such as spiritual aspects of analysis, who was
natural scenes, tranquility and relaxation of pattie- In the final phase of "forming knowledge," a co- lbr droppil
ular places, scenic beauty of natural environments, herent understanding of the data set was developed, to complet,
persomd history of childhood places, or personal pref- which included developing constructs to characterize related to
erences for environments (e.g., "I like rural areas and the range of variability of participants' community ranged in a
farms"). There has been substantial progress already identities. The primary themes were elaborated within eight were

made in the development of personal or individual a "cross-case analysis," in which participants' texts tographs ol
meanings of environments and natural landscapes and photographs were compared with each other. (50kin) ra(
(for reviews see Knopf, 1987; Kaplan and Kaplan, There was one participant whose text did not con- photograph
1989; Ulrich, 1993). However, investigations related nect with meanings that would link her to other 27. Each i

to meanings of environments that link people with people or a community (and her pei_pective is not and collect
other people, or that link people to their community, represented within this paper). However, analyses of of intervie_
are still in a developmental stage (for a comprehen- texts from other participants provided ample evidence The mea

sive example see Stokowski, t996; also Williams and connecting participants to other people, and their ag- community
Carr, 1993). gregation converged on the identified themes without ing three il

This paper is directed at themes mflecfive of a felt force, or without a need to reconcile any particular community
sense of community identity, themes that in some way participants' meanings with the general themes pre- and places
characterize community life, local heritage, or bonds seated (Huberman and Miles, 1994). As part of this themes hav
between residents: Thus individual-based meanings final phase, a presentation was made to most of the gaaize the
of landscapes or text that were not related to some participants (as a group) after the analysis. The study from the a
collective sense of "we,!' were not the focus of the was explained using a format and content similar to and discas_
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that presented in this paper. Copies of the presenta- 3.l. Phtces to learn about community landscupes
tion were distributed, as were drafts of this paper,

t and in doing so, participants were asked to comnlent Several participants appreciated landscapes from
and, if necessary, revise their perspectives either at which they could learn about their community and

t the presentation or on individual follow-up. Along its environment. Sometimes the learning was focused
with comments suggesting that the presentation real- on functions of a natural ecosystem, and other times
firmed participants' perspectives, there were requests on connections between human society and the land-

f for additional copies of the paper, scape. A recurrent sub-theme centered on the need

1 An important part of photo-elicitation is the pairing to teach the history of local community landscapes,
1 of text with photographs. The following results discuss in this case, as instrumental in transporting natural

meanings of places emerging from interviews with resources and raw materials from the Lake States

1 corresponding photographs being referenced during to the Pioneer West. The important point about the

the discussions. The photographic images are printed teaching and learning was not so much that par-
t in color to provide a close representation of the ira- ticipants appreciated their awareness of community
1 ages that elicited participants' discussion. Some ideas landscapes, but felt others needed to learn about ways
l would probably not have been discussed had the pho- in which the local landscape functions and/or has

tographs been black-and-white functioned. In other words, several participants were
able to deconstrucr aspects of local landscapes, and
felt others needed to have similar understandings and

3. Results and discussion abilities.

SeveraI participants felt that their comlnumty
Of the 25 recruits, 20 completed their roles as needed places where others could visit natural envi-

participants of taking pictures, returning the cam- ronmems in order to "'connect with nature." David.

eras, and being interviewed. Although we attempted a retired chemist, appreciated public opportunities to
to follow-up on the five recruits who dropped-out, learn about the natural history of prairie plants and
we were unable to contact four of them through animals. He felt that the beauty of Midewin was its
telephone, email, or t_gular mail. The one recruit proxtmity to the Chicago metropolitan area and the
who was contacted would nor indicate his reasons potential to encourage people to leant about a prairie
for dropping-out except to say that be was unable landscape. David felt that many people go to parks
to complete the stndy and that his inability was not to enjoy spring blooms or fall colors, and that these

related to difficulties in using a camera. Participants were the "'little hooks" that start the "never-ending
ranged in age from approximately 30 to 70 years old: education process." In his discussion of a photograph
eight were female. Collectively they took 429 pho- with some naturalized daffodils blooming (Fig. lt.
tographs of which most were taken within a 30mile David stated:
(50 km) radius of Midewin: the minimum number of
photographs taken was eight and the maximum was .. [People] come out to see the really spectacu-
27. Each interview lasted between 20 and 120 rain lar stuff, then you start parking your car and walk-

and collectively resulted in 304 single-spaced pages lng back and seeing other stuff and becoming in-
of interview text. terested in the prairie and learning more about tt.

And that's sort of the thread that draws you in . ..The meanings of landscapes relating to a sense of
community identity are represented by the follow- There's something about beginning to attach names

that make it nicer to people. You go out and seeing three inter-related themes: places to learn about
community landscapes, places to enact community, things like the pretty flowers. Well. once you put a

name on those pretty flowers, you start to learn howand places to improve community landscapes. These
themes have overlapping content, and are useful to or- they grow. what sort of areas they grow in. why do
ganize the community-based meanings that emerged they grow here rather than over there.

from the analysis. Each theme is further developed Carol. a state employee in her 40s. took several

and discussed in turn. pictures during a local festival called "prairie days."
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Figs. 1-6. Several participants indicated that important landscapes were those from which they could learn about their community and its events lik
environment. Sometimes le_wning was focused on functions of a natural ecosystem, and other times on connections between human society and in rid
and the landscape. Landscapes that provided learning opportunities included a field of wildflowers (Fig. 1), a special event at a local park

(Fig. 2), a trailside interpretive sign explaining the flow of water at a sewage treatment plant (Fig. 3), a local community dulcimer festival have, and

(Fig. 4), a backyard vegetable garden (Fig. 5), and a community "children's garden" (Fig. 6). not lost.

the next g

which celebrated the cultural and natural heritage of Here's part of the 5th graders that came ... Several p_

the local landscape. She was involved with programs they had different checkpoints ... and it worked and the pun
catering to school children that came to learn about out really good. They had some out at the tions betwe_
the prairie (Fig. 2): cabin, and some on the trails to take them fa_commu
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In difl_rent checkpoints to show them the employee of the federal government in his 30s, appre-
prairie, ciated farm and garden landscapes because it was ira-

Thomas, a librarian and avid bicyclist in his 30s, was portant for people to know linkages between grocery

one of several participants who took pictures of signs stores, l_rmers, and growing crops. In his response to
or markers meant to lepresent community values and, a photograph of a vegetable garden (Fig. 5), he stated:

in some sense, educate those who pass. Thomas took My dad bad a wonderful garden. We would eat a lot
a handful of pictures near sewage treatment plants, ofthestuffthatwegrewrightinourbackyard. Fresh
He felt that locating bike paths and trails next to wa- vegetables ... as a kid you would find a slug or
ter treatment facilities provided critical opportunities something on it because you can't get them as clean
to educate the community about tile water they use, as in a grocery store (laughter). In retrospective [sic]
and thought that signs were an appropriate educational I realize now that it kind of connects you with the
tool. In his characterization of an interpretive sign at earth and you realize where your food comes from.

one such plant, Thomas stated (Fig. 3): It doesn't come from a grocery store.

. .. this is nice because number one, they educate Other participants also lamented that society has be-
you on what the sewage treatment facility is and come so removed from earthly connections that "some
how it works ... Secondly, you know that they're people don't even know that milk comes ll'om a cow!"
not doing anything too bad because now they're (Alice, who is a fourth generation farmer of the a_ea
constantly being watched ... And it's just a re- in her 70s). Such statements suggest not only an ap-
minder that every time I flush my toilet, you know. preciation for farming landscapes, but a feeling that
It's a very educational thing, communities need places that allow others to witness

or experience gardening, farming, and the production
Rather than a sign or marker, some participants felt of food. Wilt, an engineer in his 40s, was proud ofthat the education of others is best done through so-

his community's "children's garden" which provides
cial interaction, such as that found at local festivals, hands-on gardening experience (Fig. 6):
Meg, a retired doctor and hospital administrator, was
particularly concerned about local knowledge being The children's garden is a big project for the com-
passed from one generation to the next. She appreci- munity to come in and build this area for children.
ated places flint encouraged people of all ages to learn It's in walking distance from the grade school. They
from each other. In response to a photograph taken at a have just about every conceivable kind of flower and
community dulcimer festival (Fig. 4), Meg explained: shrub you can imagine in there. They have a gar-

den in there with sunflowers aud corn and tomatoes

... it's important to involve children in things that for the kids to go in and pick... It's a commu-
adults do. Getting them involved in prairie restora- nity thing so volunteers go out there and help with
tion, for example. Getting them involved in volun- watering and weeding.

teer activities ... If you don't teach the next gen- The features of the community landscape that gar-
eration to value the same things that we currently nered the most pride and whose importance as a focalvalue, where are they going to learn it? Who's go-
ing to teach them? And if you don't take value on point for learning was shared by the most participants
events like this, it's all that they see on television involved places with historic ties to transportation of
and in videos. We're going tO lose a lot of what we goods from the east to the west, and the north to the
have, and if we cherish it I think we want it tO be south. In particular, many participants felt that stories

not lost.., to be saved so it can be carried on by related to the Illinois & Michigan (I&M) Canal, an his-
the next generation and generations down the line. toric network of waterways of the mid-1800s whose

purpose was to haul goods from the east (mostly the
Several participants felt that community members Great Lakes area) to the waterways of America's Pin-

and the public at-large needed to understand connec- neer West, needed public representation. For example,
tions between food found in file grocery store and Henry, a retired real estate agent and volunteer at a In-
farm communities such as those of Midewin, Jerry, an cal historical society, told a story about the significance
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Figs. 7-9. Features of the community landscape that served as a focal point for learning were places tied to historic transportation of goods able to fun4

and raw materials. Stories related to the Illinois & Michigan ([&M) Canal and its "opening of the West" permeated a significant portion of gested thal
community history as re-lold during the interviews. Landscape scenes related to such heritage narratives included remnants of sh_ctures

used for the canal (Fig. 7), parks that line the waterways of the canal (Fig. 8), and views from bridges that cross the canal (Fig. 9). environmel
are a dyna
constantly

of towpaths along canal routes (Fig. 7) and afterwards trying to get on one of those canal boats and take us, due to
encouraged the interviewer to "see for yourself" by people on rides ... at least history will live on. our lives.

providing detailed directions to these places: Bob, a housing contractor in his 40s, would like
On the I&M Canal, they pull barges down there, to enhance the public Opportunities to learn about 3.2. Ptace'_

They were palled by mules upon the towpath ... Midewin area as a national transportation hub (Fig. 9).
The locks should be preserved.., it's just a feeling Along with his discussion of the need for people to Several

of history. That's too much history to plow back know about railroads as a strategic development for public or s_
into the ground.., and destroy it. growth of Chicago and the Anglo expmlsion west- people wo_

Maggie, a nurse in her 50s, also appreciated oppor- ward, he also envisioned ways to tell about commer- or demonst
tunities to "re-live history" through first-hand knowl- cial transportation on the area's waterways: gave partic

otherwise r

edge of landscapes around the I&M Canal (Fig. 8): This is a shot ... showing that the canal, even 1973) sugg,
It was really a big deal with this I&M Canal and though it hasn't had any boa s in it for 130 years it's tial elemenl

how they brought commerce from the East down to still a viable waterway. With just a little amount of out places
tile Mississippi River... immigrants came over to care, it could be restored to a replica of the original or without

find work, they settled there and became part of the waterway. My plan would be to put in a towpath feelings of
community.., there's a group called the Canalers along the side and to allow people to walk along the nity (Wilkil
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canal if possible. Have a replica of a barge boat and framed community enactment within contexts of ac-
have it pulled by a mule ... The canal represents tion against outside threats or resistance to external
that pipeline that gave people work and provided for forces, several participants in our study were able to
the continued growth of the western United States connect a variety of collective behavior to enhance-

... This is tile lock that I would like to see rebuilt ment of their sense of community. Enacting commu-
and reused to provide a canal heritage park. The nity was related to places where people would gather
type of experience where people could actually get to negotiate shared goals and reaffirm their relation-
into barge boats and go up and down ... have a ships, This does not mean that all goals were shared;
bunch of mules pulling along the lower canal, it means that there were enough shared to motivate

It was clear frmn participants that their senses of people to gather, and as a result, foster a sense of corn-
community identity needed to be reflected in the munity.

Photographs of churches elicited comments related
public places of their community. Such places would to collective behavior and shared values. Several par-
allow others to learn, and community members to ticipants took pictures of churches, and not necessar-
reaffirm, past and present relationships with the land. ily the churches Of which they were members. Teri, a
Landscapes that allowed people to learn about their former rodeo circui_ rider and current horse-breeder in
inter-connections with each other and with their envi-

ronment included places for first-hand experience of her 50s, appreciated churches within a small town set-
ting because they reminded her of a community church

locally-based nature, places that tell landscape func- "that wasn't strictly Baptist or Methodist or anything
tions through signage or markers, and places (like like that, it was just a community church and the
festivals or parks) with opportunities to bear witness ""

community supported it .._ and that people in the
to connections between community members and community would go to it." On a similar sub-theme,
landscape. This theme aligns with Proshansky et aI's Henry took pictures of churches that elicited a dis-
(1983) discussion of "environmental competence," in cussi0n of Various baptisms and weddings of family
which individuals need to understand their landscapes

members, past Christmases, rituals or procedural de-
in order to behave appropriately, and ultimately, to be tails Ofvarious church services, and other memories

able to function well in them. Manzo (2003) also sug- related to the churches as well as linking his stories
gested that individuals need competency in reading to other church congregations around Midewin that he
environments by arguing that "relationships to places did not photograph. Churches, as places to hold events
are a dynamic phenomenon" (p. 51) in that we are forhis family and otbers in the community, wereasig-
cnnstantly reacting to places, even those familiar to nificant part of Henry's important places of Midewin
us, due to insights from the array of other places in (Figl lfl). For Henry, churches function as a "kind of
our lives, community center."

Besides churches, places for fraternal organizations
3.2. Places to enact community or restaurants also elicited discussion related to enact-

ment of community. Jill, a clock and watch vendor in

Several participants appreciated gathering places, her 50s, took a picture of the local Veterans of Foreign
public or semi-public indoor and outdoor sites, where Wars (VFW) club house. She and her husband were
people would meet and work toward shared goals active with this organization and felt the VFW influ-
or demonstrate shared beliefs. Such gathering places ences community togetherness through weekly din-

gave participants a sense of community they might nets for community charity, assisting local funerals,
otherwise not have. Wilkinson (1986) (see also "lilly, and sponsoring various youth activity programs. In her

1973) suggests that community enactment is an essen- response to the VFW club photograph (Fig. i 1), Jilt
tial element to indicate a community's identity. With- stated:

out places or events in which people act iv_consort,
or without some degree of unified action and resultant Tonight they're having food. A ham and bean sup-
feelings of solidarity, oue would not have a commu- per for the Boy Scouts, And they do a lot of things.

nity (Wilkinson, 1986, pp. 5-6). Although Wilkinson Members handle the funerals at the Abraham
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Figs. 1(_ 12. Several built et_vironmems represented gathering places where people would meet and work toward shared goals or demonstrate Figs. 13-15. t
sh_tred beliefs. Such peaces provided participants with opportunities to reaffirm their comnfiUnent to one another and provided a sense of the cultural h_

belonging• Places wbere segments of the community would gather included a church (Fig. 1% _ local VF_' Club (Fig. lI), and a diner public murals
(Fig. 12).

Lincoln National Cemetery... Our guys on Men- My husband's a carpenter and contractor. One other together (Fi
day handle the funeral services for all the soldiers carpenter's gMfriend bartends there. And we just historic thet
that come. They'll be doing something for the vet- kind of know everybody... If something bad hap- of itself, M_
erans over in Mattoon [another town] ... There pens, our local people come out. I know a woman _afDisney

are a lot of special programs for the kids that start who round out she has cancer. On the way to can- so much 1
early and run late.., it combines the community cer treatment, she was in a really bad car accident self, even
together and gives them a sense of cohesweness .... and so all of the people had a huge benefit, when the

and everybody ga,Je things..And they had raffles
Cristina. a school teacher in her 40s. feels a parr and auctions. And you see that all of the time. We having a

of the commumty because of the many places m come _ogether and do benefits when somebody dies, like one
town where she meets people she knows, coupled somebody's kid is sick. You see, we feel a lot more party ...
with her development of caring relationships. The a part ot the community in Manhattan than we did Thomas
public demonstration of "helping each other out" in Bloomington [a larger city to the south], donated to t
leads Cristina to feel she is pan of a cntlnmunity. In living histor
comments about her photograph of a local restaurant Public places for family activities were appreciated animals, ga
(Fig. 121. she stated: by several participants. Meg indicated that community children's n

Basically it's the only restaurant that's really close festivals reflect "wholesome" values of a community took several
m us so we go them a lot. And there's nice people, in that they allow people of all generations to celebrate for each oft_
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Figs. 13-15. Participants appreciated public places for family aclivities, particularly when the activities were opportunities to connect with

the cultural heritage of the comnmnity. Such places included a local festival (Fig. 13), a living history "farm theme park" (Fig. 14), and
public murals painted by local artists (Fig. 15).

together (Fig. 13). Local festivals are often linked to do together. In discussion of his photograph of the
historic themes that could define a community's sense barn (Fig. 14), He stated:

of itself. Meg said that in contrast to the "non-reality This is not really preservation of farming history. Iof Disney World," community festivals are:
took the picture to show the farm animals and barn,

so much more creative and so much giving of one's and the fact that you can take your kids there and
self, even for the audience that claps and sings along do something.
when the artists want you to sing along. Real people
having a good time with their families. It's sort of Sometimes community places do not function as a
like one big party. Not a wild party, just a quiet current gathering place, yet are capable of represent-

ing enactments of community. Bob took photographs
party.., it is the whole community together, of murals painted on a wall of a railway underpass.
Thomas appreciated "Perry Farm," a farm that was The murals were painted by local Latino artists and

donated to the local park district and now serves as a youth volunteers, and depict stories of the past 150

living history farm, complete with a diversity of stock years of human settlement within the area. Althoughanimals, gardens and orchards, wildlife sanctuary, Bob mentioned the content of the murals, most of

children's museum, and restored farmhouse. Thomas his discussion focused on the production of the mu-
took several photographs of sites in Perry Farm and rals by community artists and volunteers. His inter-
for each often discussed the things that families could view suggests that it was the Social context related to

!
i
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community groups acting in consort that gave the mu- cflange. With a few exceptions, participants were gen-

itals significance (Fig. 15). The murals not only depict erally positive about past land-use changes and opti-
local heritage, but nrore importantly they: mistic about future change (see Zube et al., 1989, for

portray local pride and craftsnranship ... where 1o- a similar finding). Improving local landscapes often
cal art and civic groups can take pride in restoring was done through collective action and appeared as

sources of community pride, even though neither of
part of the city's history ... helps to promote the these attributes were necessarily noticeable within the
spirit of the city. discussions of participants. However, it was clear that
For several participants, their senses of community several participants were aware of landscape change

identities were enhanced by places that represented and favorably impressed with their community's abil-

people working together toward shared goals. These ity to affect positive change, and in some sense, em-
places allowed community members to reaffirm their brace the improvement of various local landscapes as
social rehttionships ia ways that demonstrated they a point of hometown pride.
cared for one another. In all cases, the places were Several participants' visions for landscape change
not gathering spots for the entire community, but were were mindful of local history and noticeably not
gathering spots for a segment of the conmmnity that affected by traditional environmental discourse. Envi-
shared similar goals. In addition, the places depicted ronmentalism has a longstanding affinity for concepts
by participants were rarely used as gathering spots, such as "wilderness" or "pristine land" (Cronon,
Rather, they represented an ability (or perhaps poten- 1995), or within the short life of restoration ecology
tiafity) for the "whole community to come together." concepts such as "pre-settlement conditions" or "his-
The potentiality forlike-mindedpeopletogather, even tonic range of variation" (Egan and Howell, 2001).
if just fur a one-time gathering such as Joliet's Latino These concepts suggest visions for landscape change
murals, helped frame several public places as retiec- with intentions to erase the human imprint. In con-
tive of the community spirit, trast, participants were creative in their appreciation o f

As a curious observation, not one picture was taken worked landscapes (White, 1995; Goin and Raymond,

of a local high school or football field. For many 2001) and centered their visions for landscape change Figs. 16-18.Me
towns both big and small, pride in the local high on human industry and intentions. For example, landscapedid no
school football team is a powerful force that shapes Luke, a special education instructor in his 40s, was io fish (Fig.16).
the public culture and leads to Friday night gather- so proud of the restoration of an abandoned coal participant1thes
lugs during the fall at the school stadium to demon- mine into an outdoor sporting club that he felt "kind
strate community support (Bissinger, 1990J. A few of spoiled by the high quality lakes" of the sporting production
participants discussed the changing of school bound- club (Fig. 16). it's not a go

aries due to expanding population as well as the con- Previousl,.- it was used to mine coal. Coal europa- Especially
upstream, _,

stmctian of a new school, yet the lack of attention to hies came in and strip mined the coal. and made the streamlocal high school sports was noticeable. Most likely
this was due to participants who did not represent these features which have pretty much by them- it's going tc

selves re-vegetated a lot of cottonwood ... in gen- picks up sp_
the range of variability within the communities near erat. this shows the kind of restoration of an area to the bank,,
Midewin. that could have been pretty bleak. Creek Prese

3,3. Places to improve communiry landscapes Walt. a retiree in his 70s. is a member of a finances, wt

citizen-based environmental monitoring group. He that from th
Several participants told progressive stories about was concerned about a farmer grazing cattle in a hope to see

their community, in which landscapes got better due particular creek and the implications it had for envi-
to people working together to improve, restore, and/or ronmental degradation (Fig. 17k but nonetheless was Walt was t

beautify them. Althougti this theme could be consid- hopeful that someday the site would improve, because he w_
ered a sub-theme of '_enacting community," it often project upstre_
emerged outside of the contexts of collective action. There's no law that says he can't graze cattle on shows the site
and instead was embedded in stories about landscape the meek and this is the land he couldn't put into from the site _x
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Figs. 16-18. Most participants were comfortable with the accumulated h,aman impact On the landscape and their visions to improve the

" landscape did not include restoring it to some "pre-settlement" condition. For examples, sporting clubs use abandoned mine pits as lakes

S to fish (Fig. 16). Or, improvement of water quality while accommodating pasture for caale is an ideal vision for landscape change for one
- tl participant (the scene in Fig. 17 is downsUeam from the scene in Fig. 18).
- j

production obviously so he uses it for catde. To me That's showing a stream bank restoration project
it's not a good idea but what are you gonna do? ... that I was doing this past November and is corn-
Especially as you start getting more development pleted now. It should be growing in pretty good.
upstream, you're going to have more runoff into We'll see how that works out, stop some of the ero-
the stream and it's going to cause more erosion, siun from filtering into the creek.
it's going to cause more meandering as the stream

picks up speed it bas a tendency to meander, cut in calF°r1.__severalparticipants, the target of improving._lo-
to the banks, there's no stopping that... If Prairie lanusca_,es was the restoration of prairie ecosys-

Creek Preservation got to the point where we had terns with success being indicated by the flourishing

finances, we would do something, we would buy land°fnative_1plants and wildlife, even on the smallest ofDavid characterized his vision for land-
that from that guy. Get his cows oat of the there. I varce's"
hope to see that someday, scape change at Midewin by championing the virtues

of a nearby prairie even though it was surrounded b2

Walt was hopeful for Prairie Creek restoration development (Fig. 19): )
because he was involved with a riparian restoration This is what a prairie should look like hut it's not +

project upstream from the site of Fig. 17. Fig. 18 likely they're ever going to get much bigger than
shows the site of Walt's restoration project npstream this because you can see there are industrial build- :

ifrom the site where cattle are grazed in the stream, ings and the railroad runs along this side. There are)
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Figs. 19-20, Midewin is effectively a long-tern1 restoration project encompassing the conversion of more than 15,000acres into a _estored

pnfirie. These photographs are especially salient to the purposes of prairie restoration efforts in that participants' visions were linked to a an ilnpo]
contempora O, prairie compatible with mixed uses and human development, rather than an historical prairie that would erase tbe past 150 identities
years of human senlement. As examples, one participant indicated a nearby restored prairie surrounded by development was an excellent ent than
model for Midewin to hdlow (Fig. 19). Another participant was keenly aware of the human effort necessary to restore prairie, the need In genen
for public participation in restoration efforts, and public access through trailhead development (Fig. 20); his visions for Midewin were
represented by a road leading to a Midewin trailhead, ones thai

who dis

scapes, t

houses starting to be built around the other side. So discussion" resulting in a "done deal ... that just in change a
this is sort of one little acre that's isolated, but this terms of physical appearance, it's really out of place to_ in tl
is what Midewin could be in 200 years if we do it for this part of Illinois" (Fig. 21). any land,,
right. This is what the goal is. Casino development did nut surface as much as humans'"

Joseph, a US veteran with a disability, was in- the race tracks within participant interviews. However, mask the
the few interviews that mentioned casino development to revise

timately familiar with the process of restoring the generally
Midewin site into a taUgrass prairie, and enjoyed dis- ards to i:
cussing markers of a healthy prairie ecosystem. Yet that has

many of his photographs elicited comments about the prise tim
human effort needed to improve such sites, such as the anticipate
work needed to develop a prairie trailhead (Fig. 20): change (z

We had a volunteer workday the day we opened the ter) to be
trails up. We had several truckloads of volunteers, condition
And what they did was with the trucks on the road Instead, t]

the volunteers would go up on both sides and pick prairie, c
up any trash that was laying around. When I say developm
trash, I'm including downed tree limbs, stuff like The ar
that. Just a cleanup, ance of tl

than the s
Two exceptions to optimism about improving corn- indicated

munlty landscapes were velated to casino developmem Fig. 21 Meanings elicited from participants' photographs were bling dew
and the recently built tracks for NASCAR races. The ofte_ connectedto progressivenarrativesin which landscapes tares ma3
race tracks were viewed by several participants as in- unproved due to people working together. Two exceptions to this infrastmc
consistent with other local values. Jill indicated that optimism were related to the development ot gambling casinos and

ra_:e tracks built for stock cars. Both of these developments were nected to

the race tracks "just mess things up. It's not made for viewedas being imposed by outsidetbrceswithoutsensitivity for rnn the ri
us. It's made for Chicago." Luke indicated that the local communities and their public histories. Fig. 21 shows one No doubt
race tracks were built "with very little prior public of the localracetracksrakenthrough a car windshield, in some
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cast them as detracting from the downtown life of the changes with the least social upheaval are typically
City of Joliet and bringing in strangers from outside incremental and grounded rather than punctuated or

the comnmnity. As succinctly stated by Maggie, "the viewed as being from the outside (van den Berghe,

[casino] hotels on the river nrake the place ugly, and 1993; Freudenburg and Gramling, 1994). At Midewin,
[ feel alienated fl-om those that think it's exciting." the race tracks, and to a lesser extent the casinos, were

Both casinos and race tracks cater to outsiders, or not viewed as improvements by participants nor were

tourists, and were developed largely for their perceived they viewed as large euough threats to warrant a local
economic impact on Joliet's tax base. The literature resistance movement (Wilkinson, 1986).

on tourism impacts has documented scores of places

in which local residents effectively lose their com-

munity due to tourism development gone awry (e.g., 4. Conclusion
Stokowski, 1996).

The improvement of community landscapes was Landscape change was embraced by most par-
an important part of stone participants" community ticipants. The positive allure of change was due to

identities. "hnproving" current conditions is differ- prospects of enhancing community-based meanings of

ent than erasing or eliminating current conditions, local places and events. These meanings served as both

In general, participants' envisioned landscapes were visions for change and as collective motivation to con-

ones that showed signs of past human use. Of those tribute to change. To looktowardcammunity members

who discussed improvement of community land- as a source of planning visions is not a new thought,

scopes, they were aware of incremental landscape although its implementation has had difficulties

change and could attribute the change to various ac- (Freudenburg and Gramling, 1994; Fischer, 2000). The

tots in the community. In this sense, there were not contribution of this study is the relative ease in elicit-

any landscapes considered "sacred" or "untouched by ing community-based meanings that could represent

humans" at Midewin, nor was there any felt need to visions for landscape change. The overlapping themes

mask the human imprint on the land in an attempt are each directed at aspects that further empower com-

to revise its history. The perceptions of participants munity members within landscape planning processes.

generally aligned with humans as caretakers or stew- Participants felt that people needed to know for them-
ards to pmtect vestiges of a long line of humanity selves how a landscape functions; they needed public

that has affected landscape change, This was a sur- places to gather to negotiate (and reaffirm) comma-

prise finding for several of the Midewin staff; they nity identities; and they needed to change landscapes

anticipated that the desirable vision for landscape in ways that align with their senses of themselves.

change (and in particular for the lands they adminis- Although the findings generally support landscape

ter) to be an historic prairie restored to pre-settlement change, participants only supported landscape change

conditions--appearing vast, pristine, and nostalgic, when it enhanced a sense of locality in which land-

Instead, the findings herein claim that a contemporary scopes revealed connections between people and their

prairie, complete with visible reminders of human environments (Sell and Zube, 1986; see also the

development, should be the target, special issue of Landscape Journal, 1998, entitled

The architecture, design, and/or physical appear- "Eco-revelatory design: Nature constructed/nature
once of these "improved" places were less important revealed"). Several of the themes could be elicited

than the social contexts by which they are known. As by landscapes and features that do not necessarily

indicated by Stokowski (1996) in her study of gain- involve large capital outlays. However, implemen-

bling development in two small towns, landscape fea- tation will require the voices and collective action
tares may improve in terms of newer buildings and of citizen-stakeholderu to articulate visions different

infrastructure, but if the context for change is not con- than the creep of ex-urban sprawl. Most communities
nected to community values, such "improvements" already have cifizen-stakeholder committees formed

run the risk of destroying a felt sense of community, in some capacity of planning, but they may not feel
No doubt community identities adjust through time empowered to affect change nor have an understand-

in seine cumulative sense of development, yet the ing of alternative visions for landscape change, The
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