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Abstract 

Local government’s need for accurate assessments and projections of the 
fiscal consequences of development is well established and persistent. This 
analysis demonstrates the use of a geographic information science-based 
planning support system to project residential growth and the fiscal conse-
quences of development. The cornerstone of the analysis is a spatial index 
of urban form which captures clustering and dispersion of the built envi-
ronment. A regression model indicates the spatial index to be a statistically 
significant determinant of expenditures on policing services in the study 
area. Modeled future growth was spatially and temporally disaggregated to 
indicate future residential growth at different planning horizons. Spatial 
indices were calculated for these planning horizons and incorporated into 
the econometric model for ceteris paribus evaluation of the effect of 
change in urban form on public service expenditures. Results demonstrate 
planning informed by PSS modeling has the potential to realize savings on 
public service expenditures. 
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1. Introduction 

Sustainability, from the perspective of local government finance, is in part 
a situation where the costs of providing a public service are minimized ra-
ther than exacerbated by development decisions. Emerging research in lo-
cal government fiscal modeling demonstrates a statistically significant re-
lationship between increasing dispersion of the built environment and 
increasing costs of public service provision. The goal of this research is to 
inform public service decision making and support sustainable planning 
and urban development by making clear the fiscal implications of a local 
government land-use planning and regulatory framework. The approach 
taken is to use a geographic information science-based planning support 
system (PSS) to link a public service expenditure model with a growth 
model. The growth modeling technique employed here is a straightforward 
build-out analysis based on future land use and density requirements speci-
fied in a developing comprehensive plan. Build-out rather than a more so-
phisticated growth model is preferred as it ties clearly and directly to the 
existing planning and regulatory framework in the study area. Zoning, 
along with subdivision control law and to a lesser extent growth control 
laws and building codes are the primary regulatory tools associated with 
land development in the study area. In order to compare and contrast the 
impacts of differing land-use patterns a base scenario emerging from the 
comprehensive planning process is contrasted with an alternative land-use 
scenario. The alternative land-use scenario has decreased densities in out-
lying areas and a larger urbanized area. The hypothesis is the alternative 
land-use scenario, with a more concentrated built environment, will offer 
greater efficiency than the base scenario. Given plausible results (indicat-
ing the econometric modeling, growth modeling, and the linking of the two 
are valid), the degree of economic efficiency realized, the magnitude of 
fiscal change and change in efficient area across scenarios may be used as 
a cornerstone for proactive fiscally sustainable planning.  

PSS operationalize various tools needed to develop this analysis includ-
ing scenario planning, build-out analysis, spatial and temporal growth 
modeling, and impact assessment. By using PSS to critically evaluate land-
use and density specifications within the context of future growth it may 
be possible to more clearly demonstrate the future impacts of current poli-
cies and regulations including whether mechanisms in place help to realize 
or conflict with a community’s vision. Van Eck and Koomen (2008) de-
scribe this approach as “ex-ante evaluation of the spatial effects of plan-
ning measures” (p. 124) and note the importance and need for tools to do 
this. By enabling ex-ante evaluation of the potential impacts of extant 
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planning policies and regulations it is hoped to be able to realize broader 
impacts from this research including conclusive impact and benefit from 
PSS, spatial modeling and spatial planning. 

2. Background 

This research used the CommunityViz® PSS to evaluate the long-term (25 
year) influence of changing urban form on expenditures for policing ser-
vices in Laramie County, Wyoming, USA. Developed by the Orton Family 
Foundation (Rutland, VT), CommunityViz is a modular system built on 
the ArcGIS platform (ESRI, Inc.; Redlands, CA). CommunityViz includes 
two integrated components:  Scenario 360 and Scenario 3D. Scenario 3D 
allows display of three-dimensional landscape and structure information 
with real-time movement and object manipulation in a semi-realistic set-
ting. Scenario 360 provides functionality for assessing the potential im-
pacts of specific, proposed land use actions. CommunityViz Scenario 360 
is used here to develop a build-out analysis, distribute modeled dwelling 
units spatially and temporally across the study area, and evaluate the fiscal 
and related impacts of alternative land uses using a scenario analysis and 
series of indicators. 

Local government expenditure modeling 

The fiscal implications of differing urban forms are important considera-
tions for local government financial health and as evaluation criteria in 
planning processes. Burchell and Listokin (1978) articulate the need for 
fiscal analysis stating that municipalities, “...must be aware of the public 
costs associated with private development, major rezonings, annexations, 
or alternative land use plans” (p. 1).  Fiscal analysis may be used to predict 
budget deficits, allow local governments to quantitatively consider land-
use policy decisions, levels of service, capital improvement plans and long 
term financing needs including current and future revenue streams. Fiscal 
analyses are helpful in short and long-term land-use policy and financial 
planning (Tischler, 2002a). For comprehensive planning, Tischler recom-
mends evaluation of different plan alternatives early in the planning pro-
cess, prior to making the plan. This allows planners, “…to determine if 
land use … and location assumptions generate net revenues or net costs to 
the jurisdiction” (Tischler, 2002b, p. 4). Goetz (2007) further emphasizes 
the importance of the issue when he juxtaposes the need for the fiscal 
evaluation of planning alternatives with the idea of planning as a non-
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repeatable experiment. Once constructed, residential land-use patterns are 
“largely irreversible” (p. 20). 

Important research in local government expenditure modeling includes 
Davenport (1926), Fabricant (1952), Hirsch (1970), Borcherding and Dea-
con (1972) and Heikkila (2000). These works demonstrate the use of 
econometric techniques to model local government expenditures on public 
services as a function of determinants including factor inputs and neigh-
borhood characteristics. Examples of the latter include population, income, 
density and urbanization. Often, but not always, low density is associated 
with higher per capita costs of public service provision and higher density 
is associated with lower per capita costs of service provision. Lieske et al. 
(2012) add to this body of literature by developing a spatial index of urban 
form that was a statistically significant determinant of local government 
expenditures. The econometric model put forward here is based on the tra-
dition of local government expenditure modeling from the 20th Century 
augmented with the methods of Lieske et al. (2012) for quantifying urban 
form. 

Scenario planning 

In planning contexts, scenarios may be viewed as different plausible de-
velopment alternatives. Scenarios can serve as thinking tools, communica-
tion tools and evaluative tools. As thinking tools, the construction of sce-
narios “…requires people to uncover and cope with forces that are driving 
change in their environment” (Avin and Dembner 2001, p. 22). Observing 
different patterns allows consideration of the driving forces behind those 
patterns (Veeneklaas et al., 1995). Implicitly and explicitly tying driving 
forces to scenarios allows consideration of different assumptions and stim-
ulates critical thinking (Xiang and Clarke, 2003). Scenarios change and 
improve thinking because the discussion moves from “What do you think 
might happen?” to “What else might happen?”, “Why might this happen?” 
and “How might this happen?” (Avin and Dembner 2001, p. 22). As a 
communication tool, scenarios serve a bridging function, allowing an ex-
change of information between scenario creators and scenario users (Xiang 
and Clarke 2003). This exchange of information means scenarios are use-
ful as a communication and education tools between planners and their au-
diences. Finally, as evaluative tools, scenarios allow the answering of 
“What if?” questions quantitatively, qualitatively and visually. Evaluation 
of scenarios brings about the key benefit from scenario planning, “…the 
knowledge that, having explored many alternatives well, the selected 
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course of action is defensible and prudent” (Avin and Dembner, 2001 p. 
20).  

Build-out 

Build-out analysis is a calculation of the development capacity of land 
based on current or proposed zoning regulations and associated density 
values. Walker and Daniels (2011) call build-out analysis “…the most 
common and basic type of growth projection” (p. 76). Build-out analysis 
enables a community to illustrate and evaluate the impacts of their zoning 
regulations including lot size, floor area ratio, lot coverage, building 
height, number of stories, setbacks and density. On one hand the analysis 
may appear somewhat hypothetical because it specifies the very upper lim-
it of legally allowable growth. On the other hand, it is critical for decision 
makers and citizens to know the long-term impacts of their land-use regu-
latory framework and if that framework helps realize or conflicts with the 
vision of the community. For example: 

Often, a build-out analysis presentation shocks audiences. By showing a map or 
3-D model of what the community would look like if it were built out, you can 
draw the public’s attention to the negative effects of poorly planned growth and 
weak zoning (Walker and Daniels 2011, p. 77). 

Spatial and temporal growth modeling 

CommunityViz® TimeScope™ functionality allows mapping and analyz-
ing temporal change by enabling the storage and presentation of historical 
data as well as modeling future growth by specifying build rate details in-
cluding growth rate and growth rate type (e.g. linear, exponential etc.). 
TimeScope also allows specification of the order in which features are 
built over time, for example based on development criteria such as suita-
bility. “TimeScope calculates where and when new development will oc-
cur based on assumptions that you provide about growth rates and growth 
patterns” (Walker and Daniels, 2011 p. 80).  

Impact assessment 

Impact analysis involves quantifying outcomes from different spatial pat-
terns and their interaction with any related non-spatial drivers. Impact 
analysis is premised upon and directly supports the rational planning pro-
cess where data are transformed into conclusions and recommendations 



6          CUPUM 2013 conference papers 
 

(Hanna and Culpepper, 1998). As a tool that is both evaluative and com-
municative, impact analysis helps people understand the implications of 
discrete design and policy choices on the larger community (Snyder, 
2003).  

The quantification of impacts is accomplished by creating indicators. 
Indicators are calculated values which measure impact or performance 
(Walker and Daniels, 2011). Indicators can be used to represent nearly an-
ything quantifiable within a planning process. They can be as simple as 
counting features or measuring the size of an area or as sophisticated as the 
user cares to develop. Indicators facilitate direct comparison of criteria be-
fore and after events and/or among scenarios. Van Eck and Koomen 
(2008) recommend indicators be understandable to policy makers, accu-
rately present modeling results, and allow one to discern differences be-
tween scenarios. 

3. Methods 

Laramie County, Wyoming was selected for study because county plan-
ners were recently using CommunityViz® to develop a build-out analysis 
as part of a comprehensive plan update. The county is an example of a 
fast-growing community with considerable development occurring beyond 
the urban fringe. The county seat, Cheyenne, is the state capital of Wyo-
ming and primary node and source of service provision in the area. Growth 
in Cheyenne and Laramie County has been spurred by the northern expan-
sion of the front range of Colorado, the proximity of Cheyenne to the junc-
tion of two major interstate highways, and oil and gas development. 

Scenarios 

Two scenarios are developed, a base scenario and an alternative land-use 
(Alt. LU) scenario. The base scenario captures anticipated future land uses 
and associated densities that are part of the current planning effort. The al-
ternate land-use scenario attempts to ascertain if changed land use and 
density values can lead to lower costs of public service provision. The al-
ternate land-use scenario represents a slight expansion of the urbanized ar-
ea of the county and the establishment of agricultural (Ag) zoning where 
development is restricted to one dwelling unit per 640 acres.  
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Build-out 

Preliminary econometric modeling did not indicate the pattern of commer-
cial or industrial development to be a statistically significant determinant 
of policing services expenditures. The emphasis of the build-out analysis is 
therefore residential rather than commercial or industrial development. 
Commercial development is included only to the extent needed to have a 
reasonable certainty that there is not an over estimation of residential de-
velopment due to the complete exclusion of commercial development.  

Steps in developing a build-out analysis are to (1) chose a land-use 
analysis layer, (2) specify density rules and (3) specify any additional de-
velopment parameters based on both the regulations of the study area and 
the desired accuracy and level of detail of modeled output. The analysis 
layer used here is a grid with cells one square kilometer in size that covers 
the study area. CommunityViz® build-out functionality allows one to enter 
settings for densities and additional parameters through an interactive wiz-
ard-type series of input windows. Build-out parameters used for the two 
scenarios are identical and presented in Appendix I. CommunityViz offers 
both numeric and spatial build-out functionality. Numeric build-out calcu-
lates building capacity based on area and density rules. Spatial build-out 
generates data by creating a GIS layer of building points. The land-use 
layers used to develop the build-out analyses for the two scenarios are pre-
sented in Figure 1. 

 
One of the additional parameters that may be specified in a build-out mod-
el is development constraints. Constraints incorporated here include public 
lands managed by the U.S. Bureau of Land Management, State of Wyo-
ming owned lands, lands under conservation easement, oil and gas wells 
indicated as permitted by the Wyoming Oil and Gas Conservation Com-
mission as of April 2012 with 350 foot buffers, Western Area Power Au-
thority power transmission lines buffered to 120 feet, county road rights of 
way, distributed U.S. Department of Defense sites, areas with slope greater 
than ten per cent, 100 year floodplains, and petroleum pipelines from the 
Wyoming Pipeline Authority buffered to 120 feet on each side. As seen in 
Figure 2 development constraints in the county are extensive and widely 
distributed. Identical constraints were incorporated in each scenario. 
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Fig. 1. Land uses for the Base Scenario (above) and Alternate Land-use scenario 
(below) 
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Fig. 2. Laramie County, Wyoming development constraints 

Spatial and temporal growth modeling 

CommunityViz® Timescope™ functionality was used to temporally and 
spatially disaggregate build-out results. Critical Timescope parameters are 
start and end date, growth rate and build order. Build order specifies where 
features are more and less likely to be built over time. The Timescope start 
date was set to 2010, the year of the latest data incorporated into the fiscal 
modeling. The Timescope end date was set to 2037 establishing a 25 year 
planning horizon from the 2012 update to the Laramie County comprehen-
sive plan. Growth rate is indicative of development pressure (Theobald and 
Hobbs 1998) and set at two percent annually. While census data indicate a 
1.2 per cent annual increase in population and 1.6 per cent annual increase 
in housing units for the time period 1990 – 2010, Timescope will only ac-
cept integer values for growth rate. Two percent was selected rather than 
one percent as two percent more closely tracks the pace of residential de-
velopment in the study area. Preliminary efforts at developing a spatial re-
gression-based development suitability model were inconclusive therefore 
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build order was specified based solely on proximity to existing residential 
development. Statistically, proximity to existing buildings is the best indi-
cator of desirability (Walker and Daniels 2011), and presumably, the loca-
tion of future growth. Using Timescope, build-out results were temporally 
disaggregated to indicate modeled future growth in 2012, 2022, 2032 and 
2037. These years correspond to planning horizons relevant to the Laramie 
County comprehensive plan update where 2012 represents current condi-
tions, 2022 a ten year planning horizon, 2032 a twenty year planning hori-
zon and 2037 a twenty-five year planning horizon. 

The fiscal model 

Based on Hirsch (1970), Borcherding and Deacon (1972), Heikkila (2000) 
and Lieske et al. (2012) a per service aggregate expenditure function is 
presented as follows: 

E = f (Nx, M, I)                                       (1) 

where,  
E represents total annual per service local government expenditures on in-
puts in dollars, 
ffff (.) represents an allocation of resources for service provision, 
Nx represents a combination of neighborhood characteristics relevant to 
expenditures, 
M is a spatial index that captures urban form by land use; and, 
IIII    is a vector of essential inputs related to E. 
The dependent variable in the model is operating expenditures of the 
Laramie County Sheriff’s department. This and the explanatory variables 
incorporated in the econometric model are summarized in Table 1. All da-
ta are time series covering 21 years from 1990–2010. In all cases data rep-
resent 21 observations (n=21). 
Following Lieske et al. (2012) results of the regression model may be used 
to calculate a spatially defined service-based impact for each grid cell in 
the analysis. A property tax revenue model may also be developed. By 
contrasting the spatially defined service-based impact with revenue for 
each cell, fiscal efficiency (whether a cell contributes more in tax pay-
ments than it demands in services) and inefficiency (where the modeled 
demand for service is greater than revenue) may be mapped in a spatially 
explicit fashion.  
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Table 1. Definition of Variables. 

Included 
Variables Definition Units 

LEEXP 
Operating Expenditures of the Laramie County 
Sheriff's Dept. 

Millions of 
$USD 2010 

Res 
 
Spatial index representing residential urban form Spatial Index 

Rural Pop 
 
Population of unincorporated Laramie County Individuals 

LEO 
 
Officers in the Albany County Sheriff's Dept. Individuals 

t Time Years 

 

Extension of the base (2010) fiscal model to incorporate the results of 
the spatial and temporal growth modeling relied heavily on Communi-
tyViz® dynamic attribute functionality to calculate new spatial indices for 
the planning horizons of interest. Dynamic attributes are formula-driven 
attributes of a GIS layer, much like formula-based cells in a spreadsheet, 
which automatically re-calculate when inputs change. After running the 
build-out and Timescope models, the first step in extending the expendi-
ture model was to use a dynamic attribute to count the number of buildings 
in each grid cell indicated by Timescope as having been built. The sum of 
the building value for each cell was determined by a dynamic attribute that 
calculates the mean residential building value in the current or nearest cell 
where mean residential building value is greater than zero, multiplying this 
value by the count of new dwelling units in the grid cell, then adding this 
modeled building value to any building value from existing residences lo-
cated within the cell. The next step was to calculate local Moran’s I values 
for each cell based on the sum of building value within that cell. As de-
tailed in Lieske et al. (2012), the spatial index is calculated as the average 
of these local Moran’s I values for cells where the sum of building value is 
greater than zero. This process was repeated in order to develop a spatial 
index for each planning horizon. Following the governmental expenditure 
projection methods of Hirsch (1961), calculation of a spatial index for each 
planning horizon allowed ceteris paribus evaluation of the change in urban 
form in each planning horizon on expenditures.  

The revenue model required similar adjustments in order to incorporate 
the outputs of the build-out and Timescope spatial and temporal growth 
modeling. The first step in expanding the revenue model was to count the 
number of buildings in each grid cell indicated by Timescope as having 
been built. Dynamic attributes where used to determine lot size and value 
per acre. Lot size was assigned based on zone. Value per acre was calcu-
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lated similarly to mean building value where the value per acre per cell 
was taken from that cell if it was greater than zero or from the nearest 
neighboring cell if the original cell was undeveloped. Given the count of 
residential buildings, lot size, land value per acre and mean building value 
for each cell it was a simple matter of following the Laramie County asses-
sor’s formula to model assessed value. Property tax for modeled buildings 
was determined by multiplying assessed value per cell by the appropriate 
tax rate. In order to determine the property tax paid for each cell the prop-
erty tax for modeled residential buildings was simply added to the property 
tax paid by existing residences. Spatially explicit revenue models where 
developed for each planning horizon.            

Property tax may be contrasted with the revenue model on a cell by cell 
basis to estimate fiscal efficiency in a spatially explicit fashion. The annual 
share of overall property tax dedicated to the provision of policing services 
is approximately 8 per cent over the time period of the study. Evaluation of 
fiscal efficiency is accomplished by multiplying property taxes by 8 per-
cent to indicate the portion of property taxes applicable to policing ser-
vices. An if/then dynamic attribute formula is used to calculate a Boolean 
value indicating whether or not a grid cell contributes more in revenue 
than the value of the service-based impact of the cell, or vice versa.  

Impact analysis 

Fiscal impact evaluation is both map and indicator based. Maps may be 
used to indicate areas of efficient and inefficient residential development. 
Indicators may be used to summarize the impacts of different development 
patterns on revenues, expenditures, dwelling units, area impacted by effi-
cient and inefficient development, and the spatial index of urban form. 
Like dynamic attributes, CommunityViz® indicators are formula driven 
and update automatically when inputs change.  

4. Results 

The mapped build-out results for 2037 shown in Figure 3 illustrate the dif-
fering future land uses presented in Figure 1 yield substantially different 
patterns of residential growth. Both scenarios result in an increase in resi-
dential development in and around the core urban area of the county, the 
City of Cheyenne. The alternate land-use scenario sees substantially in-
creased residential development in the area northeast of the present munic-
ipal boundary of Cheyenne and substantially less residential development 
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scattered throughout the remaining areas of the county. It is important to 
note the number of dwelling units accommodated in the alternate land-use 
scenario is slightly more than the base scenario in each planning horizon. 
In 2037, the year of maximum difference, the alternate land-use scenario 
allows 3,000 more dwelling units than the base scenario.  
 
Mapped and indicator-based results for this analysis are presented for 
2012, 2022, 2032 and 2037. The presentation of results across several 
years both helps one understand and communicate the continuous nature of 
temporal change and, according to Walker and Daniels (2011) generates 
more interest and a greater call to action than the theoretical maximum that 
is the more usual output of a build-out analysis. 

Urban form quantified as a spatial index allows one to quickly ascertain 
the changing character of the built environment across the time period of 
the study. Because the spatial index is based on the Moran’s I measure of 
spatial autocorrelation a larger spatial index indicates greater clustering in 
the built environment and a lower spatial index indicates decreased cluster-
ing of the built environment. As shown in Figure 4 changes in the spatial 
index over the time period of the study indicate de-clustering of the built 
environment over the time period of the study for both scenarios, but 
greater dispersion for the base scenario and relatively greater clustering for 
the alternate land-use scenario.  

 
Results of the econometric modeling (Table 2) show a statistically signifi-
cant relationship between urban form as quantified using the spatial index 
and law enforcement expenditures. Urban form is specified with standard 
and the quadratic form of the spatial index (Res and Res2). The sign on the 
standard form of the spatial index is negative, indicating that as the built 
environment becomes more dispersed expenditures on policing services 
increase. The positive relationship between expenditures and the square of 
the spatial index demonstrates that as clustering decreases expenditures in-
crease at an increasing rate.  
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Fig. 3. Build-out results through 2037, base scenario (top), alternate density (bot-
tom) 
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Fig. 4. Change over time of the spatial index of urban form 

Table 2. Regression Model Coefficients 

Parameter Coefficient 
Standard 
Error t P  Lower 95% CI Upper 95% CI 

Constant 17.256 5.49 3.14 0.007  5.48 29.03 

Res -6.802 2.097 -3.24 0.006  -11.3 -2.3 

Res2 0.522 0.126 4.15 0.00 1 0.25 0.79 
Rural Popula-
tion 0.000 0.000 1.06 0.307 -0.000 0.000 

Officers 0.063 0.29 2.17 0.047 0.001 0.124 

Officers2 -0.000 0.000 -2.17 0.048 -0.001 -0.000 

Time -0.135 0.213 -0.62 0.543 -0.599 0.33 

 
The positive sign on rural population indicates expenditures increase 
commensurately with population. The positive sign on officers and nega-
tive sign on officers squared indicates that increasing the number of law 
enforcement officers increases expenditures at a decreasing rate.   
 



16          CUPUM 2013 conference papers 
 

 Fig. 5. Modeled fiscal efficiency for the provision of county policing services by 
year: 2012 – 2037 
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Fig. 6A. Numbers of efficient one square kilometer grid cells in each scenario 

Fig. 6B. Numbers of inefficient one square kilometer grid cells in each scenario 

Maps indicating residential areas of Laramie County that are efficient and 
inefficient for the provision of policing services for the planning horizons 
of the study are presented in Figure 5. Looking at the maps in Figure 5 
and the number of efficient (Figure 6A) grid cells, it is apparent both sce-
narios result in increases in fiscally efficient cells around the large urban 
center of the county, Cheyenne. Although, there are more grid cells that 
are fiscally efficient in the alternate land-use scenario than in the base sce-
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nario across the time period of the study. The effect of the Agricultural 
District zoning can be seen in the number of inefficient cells (Figure 6B) 

which is considerably less in the alternate land-use scenario than the base 
scenario.  
 
In addition to the mapped outputs and counts of efficient and inefficient 
grid cells, fiscal impacts may be gauged by looking at the revenues and 
expenditures associated with each scenario. As shown in Figure 7 expend-
itures for the base scenario increase both more rapidly and to an overall 
higher annual level than for the alternate land-use scenario. Revenues for 
both scenarios remain approximately equal throughout the time period. 
While both scenarios indicate residential property taxes allocated to polic-
ing services are insufficient to cover the cost of policing services, the al-
ternate land-use scenario requires smaller expenditures and therefore per-
forms better over the course of the modeling than the base scenario. 
 

Fig. 7. Modeled annual expenditures associated with the provision of county po-
licing services 

5. Discussion and conclusion 

This paper demonstrates an econometric model of public service expendi-
ture that incorporates urban form can be linked with a growth model in 
such a way that produces plausible results for public service expenditures. 
Fiscal modeling and growth modeling are linked via land use and density 
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specifications that are key components of the regulatory and policy 
framework of the study area. These links make clear the direct connection 
between those frameworks and potential future expenditures on public ser-
vices. Results, both mapped and numeric, are in turn useful for local gov-
ernment planning and decision making.  

In a discussion of land resource economics, van Kooten (1993) posits 
that demonstrating inefficiency is insufficient justification for planning; 
planning must lead to efficient land use. Given that benchmark, neither the 
base or alternate land-use scenario meets the standard needed for govern-
ment intervention to bring about improved outcomes. The fact that neither 
scenario closes the gap between revenues and expenditures leads to the 
question if there is a way to further optimize results. What the scenarios 
suggest is further research on the relationship between urban form and 
public service expenditures to see if urban form can be manipulated to 
bring about substantially greater efficiencies in the costs of public service 
provision.  

From the benchmark provided by van Kooten it would be desirable to 
see, for example, if one could realistically model land use and density in a 
such a way that results in fiscal sustainability, where the gap between rev-
enues and expenditures closes rather than widens as time passes. The 
econometric model results suggest it is necessary to alter urban form in 
such a way that it increases rather than decreases the spatial index. This 
would likely require further expanding the urban area, increasing residen-
tial densities in the urban core and the areas surrounding the urban core in 
the county, and decreasing residential densities in the more outlying areas. 
Theobald and Hobbs (1998) note that land-use change models are noticea-
bly affected if “…even small clusters of moderate density are at some dis-
tance from an urban center” (p. 68). This is likely the case here. In addition 
to there being trade-offs between development in the urban core of the 
county and outlying areas there may be tradeoffs associated with levels of 
development within higher density clusters of development, specifically 
the two developing clusters of higher density indicated as fiscally efficient 
that lie east of Cheyenne as shown on the maps in Figure 5.  

The modeling highlights a number of features of PSS including scenario 
planning, build-out, spatial and temporal data disaggregation and the quan-
titative assessment of planning alternatives with indicators. Given the 
largely irreversible nature of changes to the built environment, PSS enable 
an inexpensive and low-risk opportunity for ex-ante evaluation of planning 
regulations and policies. Another potential benefit of this modeling ap-
proach is that it could be incorporated into the day to day permitting work 
of a planning office. Having defined the relationship between trends of 
change in urban form and change in county revenues and expenditures for 
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policing services over time it is a small leap to consider site specific addi-
tions to model inputs and resultant changes in model output. Furthermore, 
while the focus of this discussion is development of optimal solution(s) to 
a planning problem, it is noted there are no restrictions on integrating 
model outputs with a public engagement planning process in order to in-
corporate public values in fiscally sustainable planning and decision mak-
ing. 

Among the broader impacts of this work are support for spatial plan-
ning, spatial modeling and PSS adoption generally through promotion of 
the benefits of PSS using demonstration projects (Vonk et al. 2005) that 
meet the demands of planners and successfully address standard and desir-
able planning tasks (Vonk and Geertman 2008). By embedding the ap-
proach within an existing planning and regulatory framework and produc-
ing plausible results, this research may help address PSS bottlenecks 
including lack of awareness of the potential applications of PSS (Geertman 
and Stillwell 2009, Vonk 2005). The forward looking nature of the project 
also is well aligned with Klosterman’s (2009) mention of the normative ef-
fort to move the planning profession toward planning and away from ad-
ministration. Looking forward, in addition to further refining data inputs 
and modeling procedures, there are opportunities for research in demon-
strating the positive communication, group cognitive, process impact and 
business case benefits of PSS and scenario planning for local government 
fiscal sustainability. 
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