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The lack of cmpirical studies measuring
the cthcacy of plans and degree ot local
plan implementation subsequent to
adoption represents one of the greatest
gaps in planning rescarch. This ardicle
addresses the need o tese the ettective-
ness of environmental planning and plan
implementation by examining the spatial
pattern of wetland developmene permirs
over ato-vear period in Florida, Spedifi-
cally. our study compares the original
land use design of comprehensive plans
with subsequent development acuiviy.,
Weidentfy significant clusters of permits
granted forwedand development and
evaluare those locations against the
adopred furure Tand use maps forall
county and ity jurisdictions across the
state. Findings indicare thac development
patterns thar significanely deviare from
the original ntent of the adopred plans
tend to oceur in specific locations and
under certain conditions. In addition,
plans containing specific environmental
and plan implemencation policies are
correlated with a greacer degree of plan
implementation. Based on the results, we
discuss policy implications for improving
plan pertormance at the local fevel and
establishing a scronger ink berween plan

content and plan implementation.
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Does Planning Work?

Testing the Implementation of Local Environmental

Planning in Florida

Samucl D. Brody and Weslev E. Highfield

lanning scholars and practitioners have long debated the importance of

tracking and measuring the implementation of adopred policies. While

cevaluation and implementation techniques are well developed in the
policy sciences, understanding how 1o assess implementation remains an clusive
endeavor in planning, and this is often criticized as a major shortccoming in the
ficld. Lack of data, methods, and empirical enquiry makes ic difficult to respond
to critics who consider plans to be “dead on arrival™ or paper shells thac are never
put into action {Bryvson, 1991: Burby, 2003: Calkins, 1979: Clawson, 1971; Talen,
1996b). How can planners validate the importance of plan making if they cannor
determine it cheir plans have an impact on the communiey atter they are adopred?

A great deal of research has been conducted to measure and predict plan
quality as an indicator of implementation, but litde systemadic empirical work
has been done to determine the qualin: of plan implementation itselt. Scholars
increasingly recognize thac the strengeh of adopred plans does not necessarily
correlate with implementation of their contents, and that rescarch is needed o
understand che degree to which policies are being implemented atter plans are
adopred. To raise the profile of planning as a legitimate policymaking endeavor,
techniques must be developed to rigorously measure the efficacy of plans and
degree of local plan implementation over time. Until we can evaluate the infu-
ence of plans subsequent to adoprion, planning will remain an uncertain science,
This study secks to test the effectiveness of comprehensive planning and plan

implementation in Florida by examining the spatial pattern of wedand develop-
ment permits over a 10-year period. Through a statewide comprehensive planning
mandate, local jurisdictions in Florida identify arcas designated tor growth to
guide future development; reduce negative environmenral, social, and ecconomic
impacts; and provide adequate public services to community residents. Compre-
hensive plans and associated future land use maps are thus the regulatory and
prescriptive growth management policy instruments used by local jurisdictions.
Despite the importance of local plan adoption as a legally binding growth man-
agement tool, the success of their implementation has never been thoroughly
examined. We address this issue by comparing the original land use design of
comprehensive plans in Florida with subsequent development activity. Specifi-
cally, we identify significant clusters of wetland development permits and evalu-
ate these locations against the adopted future land use maps for all county and
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city jurisdictions across the state. The findings of chis study
provide insights into how to test the eftectiveness of plans
as development guidance tools and how to improve the
degree to which plans are implemented at the local level.
Spatial and statistical analyses seek to answer the

following rescarch questions:

1. How and where have wetlands been developed over

a 1o-vear period (1993-2003)7

1

Are wetland permits clustered in areas designated
for high-density development (conformity) or do
they deviate signiﬁcanrly from the plan’s original
spatial design (nonconformity)?

3. Does the quality and content of the original plan
(based on environmental and plan implcmcnmtion
policies) relate to its degree of implementation

{(based on our measurement of pl;m confl)rmity)?

The following section examines the debate on meas-
uring plan pertormance and implementation, and reviews
previous attempts to address the problem. Next, we de-
scribe the sample selection, measurement of variables, and
data analysis procedures. Particular actention is paid to
showing how our research design overcomes many ot the
problems cited in the licerature on evaluating plan im-
plementation. The nexe section reports the results of data
analyses (both seadistical and graphical) in the following
three phases: (1) the development of wetdands based on
C]US[L’I'S ()Fgl‘;ll][t‘d PCrnii[S over []]C IO"\'CR“A S[Ud‘\' PCl‘i()d:
(2) the degree to which these wetland permic clusters con-
form to the original designs of local comprehensive plans:
and (3) corrclation analysis berween pl;m qu;llity indicators
(environmental and plan implementation policies) and the
subscquent degree of conformity based on a subsample of
permit clusters in the southern portion of the state. Based
on the resules, we discuss the rescarch and policy implica-
tions of evaluating and monitoring the implementation of

adopted plans.

Evaluating Plan Implementation and
the Controversy Over “Conformity™

As noted by Talen (1996a. b, 1997). the fields of policy
analysis and program cvaluation have developed specific
methods and a large rescarch base on implementation,
but there is a lack of parallel inquiry on implementation
processes in the planning domain. This reladive scarcity
of rescarch is particularly evident for plans chae serve as

blueprints or guides for the future physical development of

urban arcas. In these cases, chere is litde understanding of
the relationship berween the processes of planning, the
adopted plan, and plan implementation or pertormance
(Alterman & Hill, 1978). As a result, the field of planning
seems to this day to be mired in whae Calkins (1979) re-
ferred to as the “new plan syndrome,” where plans and
policies are adopted without any attempt to measure the
progress toward achieving stated goals and objectives.
Furthermore, no effort is made to determine why some
adopted plans are unsuccesstul in mecting their goals.

The lack of systematic evaluation of plan implemen-
tation may be a consequence of several major obstacles
facing planning scholars. First, it is unclear exactly when
the outcome of a plan should be determined and what this
outcome should be compared to (Bacr, 1997). Since plans
tend to be long-term policy instruments, it is difhicult to
establish a time frame for evaluating success. Second, since
the value of planning may be measured by more than plan
content alone (e.g., planning process, social interaction,
learning, etc.), there is disagreement over how to measure
planning cffectiveness. Third, the lack of longitudinal data-
sets and agreed-upon rescarch methods makes it ditheult to
examine planning impacts over large time frames. Bascline
data from which to detect change and measurable perform-
ance indicators are needed before community planning can
be evaluated systematically (Murtagh, 1998; Scasons, 2003).
Talen (1996b) argues that “methodological complexities
alone are enough to thwart any cvaluative endeavor”

(p. 249). She finds quantitative assessments of implementa-
tion success in planning to be particularly scarce.

A tourth obstacle is the debate over the meaning of
planning success and the evaluation of plan conformity.
Conformity measures the degree to which decisions, out-
comes, or impacts adhere to the objectives, mstructions, or
mtent cxprcsscd mna po[icy or plgm (Alexander & Faludi,
1989). Alexander and Faludi (1989) reject this means-ends
approach to measuring plan effectiveness because, due to
the complexities of the decision-making process, deviation
from a plan’s original design is a normal consequence of
policy implementation. Additionally, policy statements are
meant to undergo modification in response to uncertain
political and socioeconomic conditions. Under these argu-
ments, the mere consultation of a plan for very general
guidance may be viewed as an indicator of implementation
success. Mastrop and Faludi (1997) reinforce this stance
when discussing the merits of evaluating strategic plans.
These authors assert that the established policy or plan
should never be followed blindly, but racher needs to be
constantly reenacted and readjusted. Instead, the key to
plan performance is the way in which a strategic plan holds

its own during the deliberations following plan adoption.
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It is important to note thac Faludi (2000) later distin-
guishes between strategic plans and project plans. While
strategic plans are open and flexible, a project plan is a
“blucprint” for the intended end state of physical devel-
opment. Once adopted, these plans are meant to be un-
ambiguous guides to action in which outcomes must
conform to the specifications detailed in the plan. Faludi
(2000) turther claborates that the evaluation of a project
plan must follow the logic of ends and means and con-
formity ot outcomes to intentions. Dricssen (1997) sup-
ports this argument by concluding that the cricerion of
conformity is unsuitable for assessing the performance of
spatial planning policies nless the plan explicitly states (and
all planning participants concur) that outcomes should
conform to the original policy proposal.

At the other end of the implementation suceess spec-
trum is the beliet char plan intent and policy outcomes
should follow a strict lincar association (Wildavasky, 1973).
Any departure from the goals and objectives of the adopred
plan would, under this line of thinking, be considered a
failure. Duc to the uncertainties involved in the planning
process. and the social and political complexities of plan
implementation, a direct cause-and-cttect relationship may
be an unrealistic expectation for most plans. T'he real value
of plan evaluation can most likely be tound not at the
extremes, but somewhere roward the middle of the imple-
mentation spectrum. That being said, not holding planners
and planning participants accountable for their adopred
policies would undermine or delegitimize the field of plan-
ning. Talen (1996b) asserrs thar che dismissal of lincar asso-
ciation between che adopeed plan and its outcome on the
basis of uncertainty “can be seen as evaluation avoidance”
(p. 254).

While the ditheualties involved in evaluating plan
implementation have resericred che focus of most empirical
planning studies to measuring plan quality (see Berke &
French, 19945 Brody, 20034, by Burby & May, 1998; Burby
ctal., 1997; among others), there have been attempts o
specifically measure the degree of plan implementation.

In Isracl, for example, Aleerman and Hill (1978) conducted
perhaps the most comprehensive study on plan implemen-
tation by measuring the degree to which plans conform to
their original land use conhguration. Using building per-
mits as an indicator of plan implementadion, the authors
found the master plan was followed for approximarely 66%
of the land area planned. They also used muldple regres-
sion analysis to explain the varation in plan conformity
through several variables such as dme and Hexibiliey. Cal-
kins (1979) devised a “planning monitor” ro measure the
extent to which plan goals/objectives are met, to explain

the differences between the plan and acrual states of che en-

1061

vironment, and to understand the reasons for any observed
ditterences beoween che plan and the outcome. Using alge
braic expressions, Calkins showed not only how o evaluace
the overall plan, but also whether the desired spatial distri-
bution has been achieved. This was the first attempt not
only to measure whether policy implementation conforms
to the adopred plan, but also o identty where any discor-
dance may occur. Such an approach is parcicularly relevant
when evaluating plans that guide the physical development
of a community.

Talen (1996a) built on Calkins” work by emploving
Geographic Information Systems (GIS) and spatial statis-
tical analysis to compare the discribution of public facilities
called tor in a plan with the actual distribution that oc-
curred atter plan implementacion in Pucblo, Colorado.
Mapping relationships between access o facilities as de-
noted in the plan and actual access years lawer revealed arcas
ot the city that did not macch the policymakers” original
intent. Most recendy, Burby (2003) examined 6o local
jurisdictions in Florida and Washingron to explain the
relationship between stakeholder participation in the
planning process and implementacion of natural hazards
policies. By studying the ratio of proposed hazard miti-
gation actions that were subsequentdy implemented o
proposed actions that were not implemented, Burby found
that greater involvement ot stakeholders in the planning,
process significantdy improved implementation success.

This body of rescarch helps provide a conceprual and
methodological foundation on which our study firmly rests,
We empirically tese the level of implementation (based on
the principles ofl‘()hﬂ)l'lﬂi(_\') by using GIS to map wetland
permics as indicators of development subsequent o plan
adoption. In this wav. we measure the degree o which
development matches the fand use configuration prescribed
in the original plan as done in Israel by Alterman and Hill
(1978). Additionally, we build on the spatial aspects of plan
implementation discussed by Calkins (1979) and Talen
(1996a) by mapping and spatially analvzing arcas of non-

conformity across a large geographic arca,

Methods

By tocusing on the evaluation of local comprehensive
plans in Florida, this study addresses many of the coneep-
tual and methodological obstacles described above and may
inform future studies on measuring plan implementation
at the local lTevel. Pursuant to the 1985 Local Government
Comprehensive Planning and Land Development Act,
Florida requires that cach local community prepare a

legally binding comprechensive plan. Under chis state
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mandate, comprehensive plans must adhere to the goals

of the state plan, follow a consistent format (in terms of
production, element types, and review/updating processes),
and most importantly provide a blueprint for future city
and county growth patterns. Rule 9]-5, adopted by the
Department of Community Affairs in 1986, requires that
specific elements and goals be included in local plans and
prescribes methods local governments muse use in prepar-
ing and submitting plans. At the heart of this cocrcive and
highly detailed state-planning mandate lics the requirement
for each local jurisdiction to adopt a future land use map.
This “regulatory and prescriptive” map designates the types
of land uses permitted in specific areas within each local
jurisdiction. The requirement is meant to ensure that
growth and development proceed with adequate public
infrastructure, do not adversely impace eritical nacural
habitats (c.g.. wetlands), and do not promote the harmful
effects of urban and suburban sprawl.

Each adopred plan under the state mandate is thus a
legally binding policy instrument offering spatial guidance
for future development patterns. 1t is not just a broad,
strategic policy statement, but a set of explicit directives
adopted through a participatory planning process in which
future outcomes are expected to conform to the original
design of the plan. While chis so-called “blueprind” ap-
proach to planning has been heavily criticized in the past,
it offers an ideal opportunity to test the degree to which
development outcomes adhere to the adopted plan and

indicate prcciscl_\' where signit

g 1cant d(.'\'i‘.l[i()llb may occur.

Sample Selection

All available state and federal permits issued (under
part IV of chapter 373 of Florida Statutes and section
404 of the Clean Water Act) to alter a wetland in Florida
between 1993 and 2002 were selected tor analysis and
evaluated according to watershed units. No nationwide or
regional section 404 permits were included in che dataset.
We used watersheds to select and summarize permit data
because a watershed is a functional ecological unit within
which wetlands are located. When examining the effective-
ness of plan implementation based on wetland alteration, we
believe it is appropriate to focus on areas within ecological
boundaries as opposed to those defined by humans, such
as local jurisdictions (Williams et al., 1997). We therefore
examined approximately 39,960 issued wetlands permits
within st adjacent watersheds as defined by the United
States Geological Service's (USGS’s) fourth order Hydro-
logical Unit Code (see Figure 1). This hydrological unit is
considered the most appropriate scale for assessing and im-
plementing watershed approaches to management. We also
selected a subsample of 1,640 wetland clusters (described

below) in the southern portion of the state to examine the
relationship between policies within local comprehensive
plans and the degree of plan conformity.

Data Collection

To determine the degree to which wetland develop-
ment permits conform to the original design of compre-
hensive plans, we selected a statewide-digitized coverage
of furure land usc for all cicy and county jurisdictions in
Florida. This dataset was created in 1992 by the Southwest
Florida Regional Planning Council, which compiled each
of the state’s 11 regional planning councils” future land use
maps, gathered from 458 local governments. Because land
use categories can vary by local jurisdiction, they were
placed into one of following 10 classes to derive a stand-
ardized map for the entire state: Agriculture, Single Family,
Estate, Muldfamily, Commercial/Office, Industrial, Min-
ing, Military, Preserve, and Water Bodies. This tuture land
use coverage provided a basis for evaluating the degree of
conformity of wetland development permits between 1993
and 2003.

Both federal and state wetland permit data were col-
lected from the Florida Department of Environmental Pro-
tection’s (DEP’s) Environmental Resource Permit System
and, when necessary, individual water management dis-
tricts that collect this tvpe of data. The DEP data, which
contained the bulk of the permits, were organized by
township-range units (i.c., the number of wetland permits
in cach [()wnship»rangc division). Thercfore, any addi-
tional permit data were also summarized into these units.
The state of Florida is divided into 54,285 township-range
units, with an average size of 2.6 square kilometers. Wa-
tersheds were delincated and mapped by the USGS and
downloaded in digitized format from the DEP web site.
Digitized future land use data as described above were also
obtained from the DEDP web site. Local comprehensive
plans current as of 2003 were collected from each selected
jurisdiction in southern Florida. When available, the plan
was downloaded in its entirety from the appropriate web
Sice.

Concept Measurement

Nonconformity. The degree of plan conformity was
measured based on several spatial analytical steps con-
ducted in a GIS framework. First, we used the original
township range to total the number of permits over the
study period. This procedure enabled us to calculate an
intensity variable with which to conduct spatial statistical
analyses across multiple watersheds. Second, we used a
measure of spatial autocorrelation to identify and map
significant hotspots or clusters (p<.0s, following 999 iter-
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1. Alafia River 27. Nassau River

2. Alapaha River 28.  New River

3. Apalachicola Bay 29.  Ochlockonee River

4. Apalachicola River 30. Oklawaha River

5. Aucilla River 31.  Peace River

6.  Blackwater River 32.  Pensacola Bay

7. Caloosahatchee River 33. Perdido Bay

8.  Charlotte Harbor 34. Perdido River

9.  Chattahoochee River 35.  Santa Fe River

10. Chipola River 36. Sarasota Bay

1. Choctawhatchee Bay 37.  Southeast Florida

12.  Choctawhatchee River 38.  St. Andrews Bay

13.  Crystal River to St. Pete 39. St. Johns River, Lower
14. East Coast, Middle 40. St. Johns River, Upper
15.  East Coast, Upper 41. St. Marks River

16. Econfina—Fenholoway 42. St. Marys River

17. Escambia River 43. Suwannee River, Lower
18.  Everglades—West Coast 44. Suwannee River, Upper
19. Fisheating Creek 4s. Tampa Bay

20. Hillsborough River 46. Taylor Creek

21.  Indian River, South 47. Unnamed, AL & Pts. N.
22. Keys 48.  Waccasassa River

23.  Kissimmee River 49. Withlacoochee River, North
24. Little Manatee River so.  Withlacoochee River, South
25.  Manatee River si.  Yellow River

26. Myakka River

Created by: Wesley E. Highfield, 2004

100

[ —_| Miles

Figure 1. Florida watersheds.
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ations of a randomization procedure) of permits granted
across the study area. These clusters represent adjacent
townships containing a large number of permits (high
values surrounded by high values) and indicate where in-
tense levels of development occurred in each watershed. To
locate these hotspots of high-density wetland development,
we calculated a local indicator of spatial autocorrelation
(LISA; Anselin, 1995). This procedure allowed us to iden-
tify and map the statistically significant clusters of issued
permits. LISAs detect significant spatial clustering around
individual locations and pinpoint areas that contribute
most to an overall pattern of spatial dependence. We used
a local Moran’s [ statistic given by:
’ o 4 N
1/:(/I ../) :E<Z[W// % (Zi—2)] (1)
]=1
where Z is the mean intensity over all observations, Zi is
the intensity of observation 7, Zj is intensity for all other
observations j (where j # 7), Sz* is the variance over all ob-
servations, and Wij is a distance weight for the interaction
between observations 7 and j.

Third, we reclassified the future land use data layer into
two values: conforming and nonconforming. As mentioned
above, conformity is when high-density development oceurs
in arcas previously designated for such development. We
conscrvativelv measured conforming arcas as clustered
permits granted in arcas designated for growth including
Single Family, Muldtamily, Commercial/Othiee, Indus-
trial, Mining, and Military land uses. Nonconformity takes
place when dense development is located in arcas not in-
tended for it by the spatial design ot the originally adopred
plan. Nonconforming arcas were measured by combining
land use designations meant for low-density or no develop-
ment including Agriculture, Lstate, and Preserve designa-
tons. Fourth, the spatially clustered permits data layer was
overlaid on top of the reclassificd data layer of future land
use to determine the degree to which clusters were con-
forming or nonconforming. The percentage of area for
cach cluster containing nonconforming values was calcu-
lated o derive a measure for conformity on a scale of o1,
where o 1s completely conforming and 1 is completely
nonconforming.

While we expect comprehensive plans and cheir fucure
land use maps to have been updated and modified over the
study period, spatial changes are almost alwavs minor, and
a complete reversal of land use intent (e.g.. from Preserve
to Industrial) is rare. Furthermore, since we combine multi-
ple fand uses into two broad categories, minor alterations
in land usc designation during plan updates were not
detected. Finally, the broad spatial focus of our analysces

makes small changes in a local plan insignificant. Thus, the

research design permits some degree of fexibility between
future land use designation and expected development
outcomes without confounding the resuls.

Plan Quality. Plan quality was measured by evaluating
the comprehensive plan for cach jurisdiction occupied by a
significant wetland permit cluster. Policies within the plans
(plan quality indicators) were categorized into the follow-
ing two major components: (1) environmental policics and
(2) plan implementation. Environmental policies are gen-
eral guides to decisions (or actions) about the location and
type of development to ensure that plan goals are achieved
(Berke & French, 1994). We evaluated each local plan for
the presence of seven policies that are considered effective
planning tools for concentrating growth while protecting
critical habitats such as wetlands (Beatley, 2000; Duerksen
etal., 1997). These policies are likely to help guide growth
in an ccologically sustainable manner and assist local com-
munities in attaining the intended spatial design and land
use intensities designated in their plans. The absence of
such policies may allow for more sprawling development
patterns involving an increasing loss of wetlands and
leading to a greater degree of nonconformity. The envi-
ronmental policies include use restrictions in and around
critical habitats, density restrictions in and around critical
habitats, targeted growth arcas away from critical habitats,
capital improvements programming to protect critical hab-
itat and ccological processes, density bonuses in exchange
for habitat protection, transter of development rights away
from cricical habitats, and clustering away from habirac
and/or wildlife corridors.

The plan implementation component represents a
commitment to implementing the final plan in the future
(but does not indicate how well the plan is actually imple-
mented once it is adopted). An important attribute of a
high-quality plan is that ic articulates mechanisms and
procedures for implementing the plan once it is adopted.
Implementation depends not only on the ability of a com-
munity to implement its plan in a timely fashion, but also
on designating responsibility for actions, enforcing adopted
standards, and applying sanctions to those who fail to
comply. This plan component also focuses on monitoring
both ccological conditions and plan effectiveness. Specific
plan quality indicators thus include clear designation of
responsibility for implementation (accountability), sanc-
tions for failure to implement specified regulations, a clear
timetable for implementation, regular update procedures
and plan assessments, enforcement of habitat or ecosystem
protection, provisions for technical assistance, monitoring
for ecological processes, monitoring of ecological and
human impacts, identification of costs or funding for im-
plementation, monitoring of plan effectiveness, and moni-
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toring ot policy response to new scientihc information.
Through these 11 indicators, a community can effectively
adapt to changing conditions by sctting updated standards
to obtain stated goals and objectives.

An environmental policy or plan implementation mech-
anism was coded if it was intended to protect ecologically
significant habitat and restrain sprawling development that
would adversely impact additional wetlands (see Figure 2
for a complete listing of indicators comprising the coding
protocol). Each indicator was measured on a o—2 ordinal
scale, where o is not identified or mentioned, 1 is suggested
or identified but not detailed, and 2 is fully detailed or man-
datory in the plan. In addition to recording the presence of
each plan indicator, we calculated a plan quality index for
each plan component (as done by Berke et al., 1998; Brody,
2003a; Brody et al., 2004). There were three steps in the
construction of the index for each plan component. First,
the scores for each of the indicators (/;) were summed
within each of the plan components. Second, the sum of
the scores was divided by the total possible score for each
plan component (2m;). Third, this fractional score was
multiplied by 10, placing the plan component on a o-10
scale. That is,

my

- 10
PCi=— Y. Ii (2)
2mj

where PC; is the plan quality for rhej"‘ component, and
mj is the number of indicators within the j* component.

The most recent comprehensive plans for cach county
and city occupied by a significant wetland permit cluster
in the south Florida subsample were evaluated againse the
plan quality protocol containing the environmental policy
and plan implementation indicators. Two trained coders
working independently of cach other evaluated the sample
of plans. An “intercoder reliability score™ was computed
equal to the number of coder agreements tor indicators
divided by the total number of indicators. We calculated
a score of 972, The literature sugeests that an intercoder

e

reliabilicy score in the range of 80% is generally considered
acceptable (Miles & Huberman, 1994).

Data Analysis

The data were analyzed in three phases. Firse, we
examined the trends of wetland development based on
granted permits over the 10-year study period. Both the
number and size of significant clusters were evaluated ac-
cording to their respective watersheds. Second, we analyzed
the degree to which these wetdand permic clusters conform
to the original designs of local comprehensive plans. Con-
formity was statistically and graphically deseribed boch

among and within watershed units. Third, we conducted

Plan Quality Indicators

Environmental policies

Use restrictions in and around critical habitats

Density restrictions in and around critical habitats

Targeted growth areas away from critical areas

Capital improvements programming to protect critical habitat and
ecological processes

Density bonuses in exchange for habitat protection

Transfer of development rights from critical habitats

Clustering away from habitat and/or wildlife corridors

Implementation policies

Clear designation of responsibility for implementation

Sanctions for failure to implement specified regulations

Clear timetable for implementation

Regular update procedures and plan assessments

Enforcement of habitat or ecosystem protection

Provisions for technical assistance

Monitoring for ecological processes, critical habitat, and indicator
species

Monitoring of ecological and human impacts

[dentification of costs or funding for implementation

Monitoring of plan effectiveness

Monitoring of policy response to new scientific information

Figure 2. Selected plan quality indicators.

7ero-order correlation analvsis beoween the degree of
conformity (or implementation) based on a subsample
of clusters in the southern portion of the state and p[;m

quality indicators tor associated jurisdictions,

Results

Emergence of Wetdand Development Clusters
Figure 3 lustrates an increasing number of permits is-
sucd across Florida bevween 1995 and zoo2 Generallv, the
number of granted wedand development permits increased
significandy during the study perniod. Tn 1993, 20487 per-
mits were granted, while approximately 1,796 permits were
granted in 2002, A significant spike in the number of per-
mits granted occurred between 1994 and 1995, representing,
a possible increase in the Tevel of stewide development
activity during that vear.' The number of permits actually
declined cach vear from 1998 1o 2000, and then sharply in-
creased from 2000 10 2003, Since these are statewide totals,

it is dithcult to determine exacdy what drove the vearly
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variations in the number of permits, but these Hucruations
should be further investigated in subsequent studices.

Interestingly, the area of spatially clustered permits
(as recorded by townships) tor cach year follows a similar
pattern as with the number of permits (Figure 4). The arca
of clustered permits increased from 2,38~ square kilometers
i 1993 to 4,069 square kilometers in 2002, Yearly fluctu-
ations in clustered arca generally match those for the wul
number of issucd permics. This result may indicare that
wetland development occurred in a relacively dense spatial
configuration or in concentrated arcas as opposed o being
randomly scattered across the stare.

Figure s illustrates the significant clusters or hotspots
(showing only arcas that have a LISA category of high
values surrounded by high values) of issued permits that
cmcrgcd at the end of the study period in 2003, Several
important observations can be made based on the sparial
pattern of permit clusters. Principally, the majority of
clusters are located in the southern portion of the state and
along the coastlines. Hotspots are particularly evident in the
southeast urban corridor from Miami north to West Palm
Beach (Southceast Florida Watershed), in the Everglades

Number of Permits

West Coast Wartershed from Naples north o Bradenton,
and in and around Pincllas Couney/ Tampa Bay Warter-
shed. A Targe cluster of wedand development s also noted
in the central part of the stace west of Tampa Bav within
the Kissimmee River Watershed. These hotspots of wetland
development activity appear to mimic the general pateern
of development that occurred in Florida in the 19905 and
carly 2000s. That is, residential and tourism development
butlt upon and expanded outward from previously estaly-
lished urban centers in coastal arcas in che souchern portion
ot the staee. Sprawling development into the interior areas
was constrained by the presence of the Everglades National
Park and Big Cyprus Preserve in the extreme south, but
less so inarcas north of Lake Okecchobee, where there s

no protective barrier.

Level of Conformity for Wetland Permit
Clusters

The emergence of spatial clusters of wetland devel-
opment permits and their locations provide a backdrop
for unraveling whar may be a pertinent question: Do these

clusters representing concentrated wetland development or
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Figure 3. Number of wetland development permits granted in Florida, 1993-2002.
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Figure 4. Area of clustered wetland development permits in Florida, 1993—2002.

alteration conform to the general design of the local plan-
ning framework? Table 1 shows the degree o which clus-
ters in cach watershed in the study arca adhere to future
land use designadions established in 19920 We caleulated an
average conformicy score tor cach watershed, as well as the
percentage of clustered arca within cach quartdile on the
conformity scale ranging from o (completely conforming)
to 1 (completely nonconforming).

Overall, the 1st quartile (for which the conformity
score is equal to or less than .25) contains the most area,
approximately 3,500 km*, suggesting that the majority of
wetland development across the state is relatively in con-
formance with the spatial intent of local plans. However,
the 4th quartle, where conformity o the local plan is the
lowest, contains approximately 800 km*, which is more
than the second and chird quartiles combined. In fact, more
than 15% of all clustered wetland development permits are
more than 75% nonconforming based on the tuture land
use maps of their associated comprehensive plans.

The watersheds that conform to their local plans the
least (nonconformity greater than 50% of all permit clus-
ters) are located in the northern part of the state, particu-

larly in the Panhandle region. Among these 1 watersheds,
Nassau, Escambia, and Alapaha Watersheds are entirely
nonconforming in their development of wetlands. Tn con-
trast. the watersheds wich the highest level of conformin
are primarily located in the southern portion of the state
along the coastlines, These arcas contain the majority of
population and urban centers such as Miami, Tampa, and
Fort Lauderdale. While icappears from a watershed per-
spective that wetdand development patterns in northern
Florida disregard planning initiatives, these clusters actually
represent small, isolated instances of local developments.
The vast majority of issued permits and significanty clus-
tered area occur in the southern portion of the state. In
fact, the 11 least contorming watersheds amount to only
9% of all clustered area identified in Florida.

Small pockets of nonconforming development are
important indicators of the effectiveness ot local planning
and should not be overlooked. However, a thorough exam-
ination of the value of land use designations, spatial guid-
ance for tuture growth, and plan implementation should
also focus on where the most intense development is taking

place: southern Florida. A closer look at the conformity
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Area of nonconformity by quartile (sq. km./%)

Cluster Average non-
area conformity First quartile  Second quartile Third quartile Fourth quartile

Watershed (sq. km.) score (0—c.25) (0.26-.50) (0.51-0.75) (0.76-1.00)

Pensacola Bay 24.34 0.0 24.34  100.0 : 0.0 : 0.0 ; 0.0
Choctawhatchee Bay 29.41 0.1 29.41  100.0 3 0.0 : 0.0 ; 0.0
Chipola River 5.13 0.2 5.13 100.0 ; 0.0 . 0.0 . 0.0
St Johns River, Upper 21.09 3.2 21.09  100.0 : 0.0 ; 0.0 : 0.0
Taylor Creek 3.79 3.9 3.79  100.0 0.0 0.0 0.0
Sarasota Bay 236.99 4.7 221.47 93.5 10.68 4.5 2.24 0.9 2.60 LI
East Coast, Middle 15.58 7.0 13.87 89.0 1.71 11.0 : 0.0 ; 0.0
St. Andrews Bay 62.02 8.5 §1.70 83.4 5.20 8.4 5.08 8.2 0.03 0.0
Caloosahatchee River 138.70 9.3 128.65 92.8 ; 0.0 6.04 4.4 4.02 2.9
Tampa Bay 333.45 9.4 307.52 92.2 18.16 5.4 2.68 0.8 5.09 LS
Crystal River to St. Pete 429.86 10.2 3T4TT 87.2 41.41 9.6 3.53 0.8 10.16 2.4
Indian River, South 15.28 10.3 12.75 83.5 2.53 16.5 : 0.0 ; 0.0
Hillsborough River 246.88 1.2 209.66 84.9 15.46 6.3 14.92 6.0 6.83 2.8
Everglades—West Coast 339.44 12.4 287.70 84.8 12.99 3.8 17.66 $.2 21.09 6.2
Little Manatee River 56.71 14.2 43.60 76.9 10.47 18.5 0.0 2.65 457
Econfina—Fenholoway 43.49 17.0 31.79 73.1 8.06 18.5 2.61 6.0 1.02 23
St. Johns River, Lower 56.69 18.0 29.03 1.2 L2 2 25.39 44.8 1.03 1.8
Withlacoochee River, North 14.76 20.0 9.54 64.7 : 0.0 . 0.0 .22 35.3
New River L.II 21.4 0.23 20.9 0.88 79.1 g 0.0 ; 0.0
Manatee River 144.58 29.3 103.32 715 8.21 57 5.36 3.7 27.69 19.2
Keys 24.61 2355 12.84 522 7.10 28.9 1.30 5.3 3.37 13.7
Peace River §31.90 23.6 354.93 66.7 57.87 10.9 47.28 8.9 71.81 13.5
Santa Fe River 100.70 24.2 66.40 65.9 7.87 7.8 2.90 2.9 23.52 23.4
Southeast Florida 634.78 26.5 384.57 60.6 89.35 14.1 51.70 8.1 109.15 17:2
Kissimmee River 390.38 29.8 235.95 60.4 44.01 11.3 44.55 1.4 65.87 16.9
Alafia River 174.94 30.3 105.17 6o.1 19.89 1.4 23.64 13.5 26.24 15.0
Perdido Bay 7.80 313 5ot 66.8 3 0.0 3 0.0 2.59 33.2
Withlacoochee River, South 306.77 34.0 170.63 55.6 36.27 1.8 34.83 11.4 65.05 212
Suwannee River, Upper 76.71 36.9 45.14 58.9 : 0.0 ’ 0.0 31.56 411
Myakka River 104.97 37.1 62.32 59.4 13.00 12.4 5 0.0 29.65 28.2
East Coast, Upper 13.78 38.6 8.22 59.7 5 0.0 . 0.0 5.56 40.3
St. Marks River 10.41 38.8 522 50.1 ; 0.0 2.62 25.1 2.57 24.7
Blackwater River 10.08 44.2 4.67 46.3 : 0.0 ’ 0.0 5.41 53:7
Charlotte Harbor 38.65 45.2 15.75 40.8 4.27 11.0 2.63 6.8 16.00 41.4
Yellow River 23.24 54.1 773 33.3 2.59 111 5.2 22.0 7.80 33.6
Waccasassa River 44.16 56.1 14.92 33.8 . 0.0 5.25 1.9 24.00 54.3
Apalachicola River 5.69 60.0 0.53 9.4 0.0 s 0.0 5.16 90.6
Suwannee River, Lower 135.39 60.7 37.01 273 15.61 1.5 12.19 9.0 70.59 §52.1
Ochlockonee River 39.17 63.7 10.39 26.5 2.63 6.7 2.64 6.8 23.50 60.0
Oklawaha River 152.36 72.4 18.46 1251 17.11 112 33.87 2542, 82.91 54-4
Aucilla River 10.54 T4sT 2.70 25.6 : 0.0 s 0.0 7.85 74.4
Choctawhatchee River 29.10 82.5 5 0.0 8.38 28.8 3 0.0 20.72 712
Escambia River 2.59 100.0 : 0.0 : 0.0 2 0.0 2.9  100.0
Nassau River 12.89 100.0 ” 0.0 : 0.0 : 0.0 12.89  100.0
Alapaha River 3.70 100.0 3 0.0 2 0.0 ; 0.0 3.69  100.0
Total $105.00 8 3478.11 68.1 462.96 9.1 356.03 7.0 807.50 15.8
Average 226.34 33.9 169.07 57.5 33.07 8.6 28.48 5.6 42.50 28.2

Table 1. Watershed plan nonconformity scores.

Note: Nonconformity scores were calculated only for watersheds that contained jurisdictions whose plans had been evaluated (NV=45).
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level of wetland development permit clusters based on
quartiles (Figure 6) reveals an interesting spatial pattern.
Nonconforming clusters occur at the fringes of coastal
urban areas, where development pressures are the greatest.
The noncontorming patches are almost always located
adjacent to conforming development. These areas include
the western outskires of Miami, Boca Raton, and West
Palm Beach on the southeast coast and areas to the east of
Bradenton and Sarasota on the west coast of the state. As
mentioned above, areas to the north of Lake Okeechobee
in the central part of the state do not have large protected
areas to constrain growth and therefore contain significant
clusters of wetland permirts. Large patches of noncontor-
mity are located around urban growth arcas associated with
Disney World just south of Ocala and the Kissimmee River.
Based on che observed patterns of noncontorming wetland
development, it appears that urban arcas in southern Flor-
ida (surrounding the Lverglades ccosvstem) have experi-
enced unintended growth towards interior portions of
the state, causing critical wetlands o be filled in for de-
velopment. As development pressure increased, urban and
tourism arcas tended to push outward and were, in chis
case, constrained only by large, nationally protected arcas.
It is saill ditheult to determine if local comprehensive
planning has mattered statewide in terms of focusing
development and protecting wetland habitat, since we
cannot compare conformity patterns in Florida both with
and without a planning mandate. Indeed, the spatial con-
ﬁgllfﬂ[i()l] ()t‘ (.{C\'L'l()Pn]CI][ ;lnd thL’ lC\'Cl ()f‘ n()n((\l]f‘()l'nli('\’
might have been very ditterent in the absence of regulatory

and prescripeive land use plans.

Correlations between Plan Quality and
Plan Conformity

An()thcl' \’V'.l'\' O measure (hC Cf‘f‘L’C[i\'CnCSS ()f‘ C()n]Pl'C—
hensive planning is to examine the relatonship becween plan
content and plan outcome. In the final phase of analysis,
we conducted zero-order correlation analysis for permit
clusters located in the southern part of Florida between
plan quality indicators and the plan conformity measure.
As shown in Table 2, the environmental policies plan com-
ponent is not significantly correlated with plan conformity.
That is, the presence of environmental policies in the
sample of local plans does not guarantee plan performance
when it comes to containing the development of wetlands
in areas designated as undesirable. The plan implementa-
tion component is unexpectedly significantly correlated
with a greater degree of nonconformity when it comes to
wetland development.

However, unpacking the indices and examining each
individual indicator results in a clearer picture of the rela-

tionship between plan content and plan implementation.
Several policy indicators appear to correlate with significant
increases in the degree of subsequent nonconformity, among
them the protection of critical habitat, targeted growth
strategies, density bonuses, and transter of development
rights. In contrast, two policies in the index significantly in-
crease the level of plan conformity by reducing spatial non-
conformity. Wetland protection using capital improvements
programming and clustered growth requirements both
increase spatial conformity at the .ot level of significance.
Specific indicators for plan implementation reveal
a similar pattern when correlated with plan conformiry.
Designation of responsibility for implementation, suggested
funding mechanisms, requirements for regular plan up-
dates (required under the state mandate), provisions for
monitoring ccological processes, and monitoring specified
so that jurisdictions can respond to new information are all
significantly correlated with a decrease in plan conformity.
On the other hand, strict sanctions for failure to imple-
ment required policies and monitoring plan effectiveness
both appear to be significantly correlated with an increase
in plan conformity at the .or level. In addition, monitoring
human impacts on the natural environment (i.e., water
quality, habitat fragmentation, storm water runoff, etc.) is
correlated with an increase in conformity ac the .05 level of

significance.

Summary and Policy lmplications

Wetland development in Florida, as indicated by state
and federally issued permits, has increased sceadily berween
1993 and 2002, particularly in the southern portion of the
state. The area of permic clusters followed the same up-
ward trend, indicating that, on average, development did
not occur haphazardly across the state, but in specific or
concentrated areas. As communities grow and expand out-
ward, new developments tend to locate near previous ones
rather than as isolated patches. This cumulative spatial
development pattern, so characteristic of rapidly growing
communities, may help explain why as the number of
issued permits increased, the area of clustered permits also
increased.

The degree to which spatial clusters of wetland devel-
opment permits conform to the original spatial design of
local plans varies across watersheds and between the north-
ern and southern portions of the state. While the highest
levels of nonconformity are located to the north in the
Panhandle region, coastal areas to the south contain by far
the largest number of permits and area of nonconformity.
We explain this result by the occurrence of two types of
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Figure 6. Level of conformity for spatial clusters of wetland development permits in Florida, 1993—2002.
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Correlations between environmental
policies and plan conformity Nonconformity

Environmental policy component 0.040

Critical habitat protection 0.074™*
Density restrictions 0.060"
Targeted growth 0.161**
Protection with capital improvements 0.110™*
Density bonuses 0.075™"
Clustered growth 0.092**
Transfer of development rights 0.080**

Correlations between implementation
indicators and plan conformity Nonconformity

Implementation component 0.067**
Designation of responsibility for implementation 0.144**
Technical assistance identified 0.006
Funding for implementation outlined 0.154**
Sanctions for failure to implement regulations —0.066™*
Timetable for implementation 0.032
Regular update procedures specified 176**
Enforcement of ecosystem protection specified —0.024
Monitoring for ecological processes —0.081**
Monitoring for human resource use/impacts —0.048
Monitoring specified for plan effectiveness —0.104™*
Monitoring specified for policy response to

new scientific information o.ror*

*p<0.05; ** p<o.o1

Table 2. Correlations between plan quality indicators and plan

conformity (N=1,640).

wetland development: (1) small, isolated patches in the
comparatively undeveloped Panhandle; and (2) rapidly
expanding development in the south that pushes out from
the fringes of urban areas containing large populations.
The presence of protected areas associated with the Ever-
glades ccosystem in the south appears to act as a growth
barrier that confines development to coastal arcas. The
relationship between plan quality and plan conformity in
southern portions of the state showed mixed resules. Capi-
tal improvements programming and clustered development
to protect critical habitat are the most influendial policies
related to plan conformity. Sanctions for failure to comply
with regulations, monitoring human impacts on the integ-
rity of the natural system, and monitoring the ceffectiveness
of the pl;m itself are the implementation mechanisms most

closely associated wich plan conformiry.

Each phase of the results provides guidance for planners
and managers on how best to mitigate future outbreaks of
nonconforming clusters of wetland development in Florida.
First, it is important to consider not only the amount of
wetland development taking place, buc specifically where
this development is occurring across natural landscapes. The
functon and integrity of watersheds depend on a pacch-
work system of interconnected wetlands. Some of chese
patches may be more important in supporting the ccologi-
cal system than others. Analyzing how the spatial pattern
(¢.g.. location, proximity, clustering) of development affects
critical ccological components is thus an important aspect
ot environmental planning (Peck, 1998). The recent ubiq-
uity of GIS and spatial analytical techniques provide the
technical means to help local and regional planners better
understand the impacts of development trends.

Second, because an expansion of growth away from
urban arcas in south Florida comprises the majority of non-
conforming wetland development, a planning focus on the
urban fringe is necessary to limit sprawling development
patterns that adversely impact the Everglades ccosystem.

A focus on the urban fringe may include local planning
strategics such as greater restrictions on wetland develop-
ment, a sharper distinction between urban and rural arcas
through the designation ot Urban Growth Boundaries,
incentives that promote clustered development and higher
densities in the urban core, carcful placement of public
facilitics, and programs chat encourage infill development
or rC({C\'Cl()l)lTlCnl in Ccnll‘;ll Urblln areas.

Third, designation of protected arcas in key locacions
may contain rapidly expanding growth or focus develop-
ment in ccologically desirable arcas. While wetland develop-
ment in the south expanded out from the fringes of urban
areas toward the interior of the state, it was restrained by
the presence of Everglades National Park and Big Cyprus
National Preserve. A lack of protected areas north of Lake
Okeechobee may have contributed to the spread of con-
centrated wetland development into ceneral Florida. Thus,
protected arcas designated by state and local authorities
may provide a dual role: protection of critical natural
habitats that support the integrity of ccological systems,
and constraining and focusing growth in arcas char will
reduce adverse environmental impacts. Florida already has
several programs in place to acquire ccologically sensitive
lands, such as the Preservation 2000 Initiative and the
Florida Forever program, which use a documentary stamp
tax to generate $300 million annually for acquisition of
conscrvation lands (Beatley, 2000). At the local level,
Pinellas County adopted the Penny for Pinellas program
consisting of a onc-cent local option sales tax that piggy-

backs the state sales tax and applics to all sales, uses, serv-
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ices, rentals, admissions, and other auchorized transactions.
Proceeds from the local option sales tax can be used only
for capital projects. Of this money, over St million was
dedicated for preserves and habitat management, and
approximately $3.3 million for parks and land acquisition
in 2003 (Pinellas County, n.d.). The Pennv for Pinellas
Program may be part of the reason why the Tampa Bav
Wartershed (encompassing Pinellas County) has an average
nonconformicy score of less than 1 and over 9o% of its
wetland development clusters are in the first quardle of
nonconformity (conformiry <.25).

Fourth, policies that entail capital improvements
programming may be onc of the most effective planning
tools to ensure plan conformity and the protection of
cricical habitat. The presence of public infrastructure and
facilities is a major catalyst for land development. Local
governments can contain or guide new development by
not budgeting for water or sewer lines, roads, or other
types of infrastructure in certain arcas (Duerksen e al.,
1997). Only 15% of the jurisdictions” plans incorporated
capital improvements programming and control of public
investments as a way to protect critical natural habitats
such as wedands. More widespread use of this planning
strategy may increase the degree of plan conformiry and
plan implementation in general.

Fitth, clustering development is another planning
technique that is strongly associated with plan conformiry.
On a regional scale, clustered development paceerns help
contain growth wichin the urban core and protect critical
habicats. At che parcel level, cluster roning allows high-
density development in one arca of a parcel while leaving
the remaining land undeveloped. This concepr is widely
used to contain local growth and set aside sensitive areas
such as wetlands and wildlife habitat (Beatdey & Manning,
1997). Clustered development may be strongly related to
plan conformity in part due to its direct and casily recog-
nizable benehits: protecting significant arcas of natural
habitac without decreasing land values.

Sixth, sanctions designated tor failure to implement
goals, objectives, and policies may motivate communities
to conform to the original plan design and lead to a greater
degree of plan performance. Although mandatory sanctions
in the form of penalties, added restrictions, and require-
ments appeared rarely in the sample of plans (10%), this
implemencation mechanism seems to trigger increased plan
conformity over time. This result indicates that if chere are
legal or financial consequences embedded in a plan for not
adhering to its requirements, communitics are more tikely
to take planning directives more seriously.

Finally, specific monitoring actividies designated in a

plan may lead to greater plan contormity and bereer overall

plan implementation. Assessing the effectiveness of the
plan itself is the most imporant monitoring mechanism
because it forces planners and communities to continually
reassess plan performance and make adjustments based

on new informartion or changing conditions. Regular plan
updates, self-assessments, and report cards for plans are
vital for keeping a plan on track. With a svstem of constant
selt-reflection on the effectiveness of an adopred plan,
planners can become adaprive managers responsive to the
shifting political. sociocconomic, and physical landscape.
Most imporeantly, monitoring a plan can cacch systematic
occurrences of nonconformity and associated implementa-
tion failures betore they become too severe. Another usetul
monitoring device involves rracking human impacts on the
natural environment. A clear understanding of the adverse
impacts caused by urban development and resource degra-
dation can assist planners in mitigating loss of ccosvstem
structure and function. When incorporated into a planning
process and final plan, this information communicates che
importance of protecting weeland function and integrity at
the watershed fevel. Tt should be noted that some tvpe of
monitoring and evaluation of plans does take place ar the
local Tevel As part of the state planning mandate, all juris-
dictions are required o draft an Evaluadion and Appraisal
Reportevery = vears. This document evaluates the progress
made in obtaining the goals of a local government’s com-

prehensive plan and determines if changes are needed.

Conclusion

By using spatial and statistical analyses to measure the
degree of plan conformity, chis study provides a stronger
understanding of the link berween plan making and plan
implementation. The value of our approach is that it
provides a spatial compass for keeping a plan on track and
ensuring cttective implementation over che long rerm. By
offering a bascline with which to evaluate the effectiveness
of implementation, we are able to geographically isolate
deviations from the original plan and potential adverse
impacts to wetland systems. While the desirabilicy of
development patterns should be a value-based assumption
made by a community, this method at lease helps planners
recognize when and where there is nonconformiry and a
significant change in direction from che original plan de-
sign. Teserves as a statstical and graphic wol with which to
gauge the direction of plan implementation, adjust course
to updated information, or chart a new heading betore neg-
ative outcomes become irreversible. If emploved by local
planners, such a system could facilitate an adaprive approach

to regional growth and environmental management so
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communities can make microadjustments more informally
and more often than the usual official 7-year plan update cy-
cle. An adaptive approach to long-term planning can more
effectively mitigate undesirable outcomes such as sprawl
and environmental degradation or prevent development
patterns from taking major detours from the originally
intended path.

While this study provides insights into the degree of
plan implementation based on permits for wetland alter-
ation, there are several limitations to the approach, and it
should be considered only an inidal step toward under-

standing the links between plans and plan implementation.

Further research is neceded on several fronts. Firse, this
study provides just one method for measuring the degree
of plan implementation, which by iwself is not suthcient.
Other implementation evaluation techniques must be
developed, and plan implementation should be evaluated
using multiple methods of analysis, both quantitative and
qualitative. Second, this study examines only one state.
Future rescarch should analyze plan implementation in
multiple states with varying degrees of local planning man-
dates. Comparative analyses would provide an increased
understanding of the effectiveness of planning in general.
Third, this study looks at plan conformity on a broad
spatial scale and does not detect local variations in urban
form. With such a high degree of aggregation, important
local details may be lost. Further study at a finer scale and
for specific wetland development clusters (both high and
low conformity) would generate additional insights into
the impacts of development that deviates from the original
design of a plan. Finally, more research is needed on the
factors driving plan conformity. Bivariate correlations are
only a small first step in understanding the relationship
between plan quality and plan implementation. More in-
depth statistical methods are needed to better explain the
factors contributing to plan conformity, including spatial
regression analysis and an expanded set of variables that
contains socioeconomic contextual controls.
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Notes

1. The dara are based on recorded wetland development permits from
several agencies. Reporting bias may influence variations from vear to
vear, but we have no reason to expect this bias was systematic, nor that

it accounted for significant yearly ditterences.
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