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cells was drawn across Marion County and the number of residents and employees determined, 
as well as the road length and area in each cell. From these data points, a formula was derived 
estimating both the road length and area needed per capita, at any reasonable density, assuming 
that the new development conforms to historical experience in the area. Figure 3 on page 8 shows 
this data as a scatterplot, with road length per capita on the y axis and the density (measured in 
terms of residents and employees per acre) on the x axis, along with a regression formula 
describing the relationship between the two factors.5 
 
A Figure 3 below shows, there are significant improvements in efficiency when moving from typical 
suburban densities of 4-5 people and employees per acre to approximately 40 persons and 
employees per acre. The quantity of roads per capita decreases only slightly as density increases. 
 
(While the chart below depicts road length only, SGA found a similarly strong relationship between 
road area and population/employment density.) 
 
FIGURE 3 
Road length and area needed per capita 
 

 
 
The capital costs for new roads is assumed to be paid by the developer; however, the City must 
maintain all roads. The City of Indianapolis estimated that roads generally cost $2.46 per square 
foot to resurface and must be resurfaced every 15 years depending on usage. The cost of 
resurfacing is annualized by dividing the estimated resurfacing cost by the expected lifetime of 15 

                                                
5  Note that each point may not represent one cell. Instead, values for all cells within certain density categories have 

been averaged and presented as one point. 
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years. In addition, the model assumes that the new roads would generate the same average costs 
per square foot in terms of pothole repair and snow removal as all other roads in Indianapolis. Note 
that this model does not currently estimate the additional demand placed on off-site roads, which  
may also incur maintenance costs. 
 
Fire/EMS protection 
To be effective, fire and EMS services must respond to emergency calls in a short amount of time. 
The specific response time varies by community, but fire service budgets and capital requirements 
are typically based on an established standard. This necessarily means that, for any given 
response-time standard, the efficiency of fire service will be dependent on the density within the 
“fire service shed” (the geographic area served by a station). If it is developed at a very low density, 
then the cost of service, including the cost of the station, the ambulances, fire engine/ladders, and 
their staff will be spread over a few people and employees, and likely a low property tax base. 
However, only the station costs are fixed. If density increases enough, the additional population will 
eventually require new fire service vehicles and staff to serve them. To estimate when this need 
would happen, SGA estimated the average call rate per person in Indianapolis based on publicly 
available data, and assumed that each fire engine could handle a maximum of 2,500 calls per year. 
SGA assumed a 4-minute response time standard, the current standard for the Indianapolis Fire 
Department. Assuming one minute for dispatch, this equates to a three-minute travel time for the 
fire engine. SGA estimated the distance that the fire engine could travel using a formula developed 
by the RAND institute and in use by the Insurance Services Office (ISO), an organization that 
analyzes the risk associated with public protection services for insurance companies.6 SGA 
translated the distance the engine could travel in four minutes into the acreage of the response 
shed from a hypothetical station at the center of the proposed development.7 Based on these 
assumptions, we found that the maximum service capacity for one fire engine and ambulance can 
be reached even at relatively low densities of approximately 6-7 residents and employees per acre. 
Therefore, the incremental operating efficiencies associated with rising density are already more or 
less maximized, even at low densities. 
 
The capital cost of the station, however, is more fixed. Though additional bays may need to be 
added as the population of the response shed increases, much of the station would remain the 
same. These costs can then be “spread out” over more people and a larger property tax base as 
density increases. 
 
Based on information provided by the City and additional sources, SGA estimated the cost of 
constructing a fire station, purchasing the necessary vehicles and equipment, and operating the 
vehicles, on a per capita basis, assuming the fire response shed is built out at the same density of 
the scenario. This per capita cost is then multiplied by the number of residents and employees in 
the development in each scenario. 
 
  

                                                
6  Fire Chiefs Online. "Response-Time Considerations." Retrieved September 4, 2015 from 

https://firechief.iso.com/FCWWeb/mitigation/ppc/3000/ppc3015.jsp.  
7  The estimate is based on the assumption that the fire engine response shed is roughly equivalent to the area of a 

circle with its center at the station, and radius equal to the distance the fire engine can travel in four minutes, after 
discounting the distance for connectivity issues. SGA estimated the appropriate discount by comparing the actual 
areas of various response sheds, using the street network, to the area in a whole circle. 
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School transportation 
All else being equal, school transportation costs should decline in areas of higher density, for two 
reasons: a) more students will live within the “walk zone” (close enough that they are expected to 
walk to school), and; b) for those who are bused, school buses should have smaller distances to 
travel, saving on fuel costs and other operating costs. Data collected by the state of Wisconsin and 
other states on district transportation costs bears this out – transportation costs per student clearly 
decline as density increases. Figure 4 below, based on data from the Wisconsin Department of 
Public Instruction, illustrates the relationship. 
 
FIGURE 4 
Transportation costs per student 
 

 
 
SGA’s model calculates school transportation costs by estimating the number of students that are 
likely to be within the “walk zone” of any given school, assuming that the area around it is 
populated at the same gross density as the planned development in each scenario. Based on 
American Community Survey Public Use Microdata (PUMS) data for Marion County, we estimated 
the number of students that would live in each development scenario and calculated the density of 
students per acre. The average student density was multiplied by the acreage of the walk zone for 
each school type (Elementary, Middle, and High). The number of likely students in the walk zone 
was then compared to the typical school size by type. If the number of students likely to be in the 
walk zone met or exceeded the typical school capacity, then transportation costs were assumed 
to be zero. If the number of students within the walk zone was less than the capacity of the school, 
the remainder were assumed to be eligible for school bus. We assumed that 66 percent of bus 
eligible students would actually use school bus service. Every bused student was assumed to 
generate an annual cost of $1,500 to the school district. No data was available to estimate the 
actual cost per bussed student in Indianapolis’ public schools but this estimate is based on 
information from previous analyses conducted in Macon, GA; Madison, WI; and West Des Moines, 
IA. 
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This model does not account for bussing due to reasons other than the distance from the school, 
e.g. integration, magnet schools, etc. 
 
Non-density related operating expenditures 
For all expenditures deemed not related to density of development, SGA applied the conventional 
methodology of average costing, whereby expenditure categories are averaged across the number 
of residents and employees in the jurisdiction. Each new resident and employee is assumed to 
generate these same costs. The distribution of costs between residents and employees is 
imprecise, as municipalities typically do not and/or cannot track expenditures at this level of detail. 
 
SGA used judgment in this regard, informed by the total proportion of residents to employees in 
Indianapolis. For the most part, residents were assumed to generate 75 percent of each major line 
item, and employees working in the City, 25 percent. Note, however, that the allocation of these 
costs can have significant impact on the results, particularly when comparing development 
scenarios with different ratios of residents to employees. SGA recommends that the City of 
Indianapolis review these assumptions carefully. 
 

Notes on interpretation 
 
This study is intended to provide an estimate of the different costs and revenues associated with 
development at different densities. To that end, it compares annual revenues for each scenario at 
full build-out. It does not account for the time until build-out, which may well vary depending on the 
scenario. It also is a better calculator of the difference between scenarios, rather than the actual 
net fiscal impact in any given year of one scenario. This is mainly because major capital costs are 
annualized to provide an estimate of the overall long-term average costs. In reality, the County may 
need to spend very little money in the early years on maintaining infrastructure, for example, before 
eventually making a large balloon payment when infrastructure reaches the end of its lifetime. This 
model essentially assumes that the County saves up enough each year to make the large 
payment. The City’s actual practice may differ, of course. In addition, the model does not account 
for all capital costs that may be generated by new development. For example, the capital cost of 
new police stations, libraries, and recreation facilities are not currently included in the model. These 
cost items were assumed to be either independent of density or SGA did not have sufficient data 
to establish a relationship between density and their costs. Therefore, the inclusion of these costs 
might reduce the net fiscal impact of each scenario but the difference between scenarios, and the 
basic conclusions of this analysis, would remain unchanged. 
 
The model also does not specifically account for the capacity of existing infrastructure. This is a 
deliberate choice, for two reasons. First, the information on school, police, and fire capacity is 
difficult to obtain. Particularly, with respect to police, and fire, there are often no objective 
standards on when a new staffing or equipment is required. Second, and perhaps more 
importantly, it is questionable to attribute the cost of a new station or school entirely to the new 
development that happens to push facilities beyond their “tipping point.” Growth in prior years is 
equally responsible. For that reason, it is more important to understand the long-term average 
costs and apply them equally. The key point is that, while such a quantification may be important 
for a full fiscal impact analysis of prospective development, it would not affect the results here, 
because any such variation is likely to be the same regardless of the density of the development 
alternatives. In this analysis, our effort is simply to discern fiscal impacts that vary based on 
development pattern. 




