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Counting the Costs and Benefits of Growth
APPENDIX #1:
Methods & Calculations – How This Study Was Conducted

Overview
How the findings were determined

The findings from this study were determined through a 12-step process:
First, a group of energetic interns were recruited from the University of Virginia to help with research;
Second, information from county and city staff was obtained by reviewing budget and source materials
provided by the City of Charlottesville and Albemarle County, information compiled by the Weldon
Cooper Center, and information from the U.S. Census Bureau and state and national data bases;
Third, missing information was identified and obtained through customized data base searches
conducted by city and county staff, as well as through additional searches of public data bases and other
published data sources;
Fourth, conflicting and/or incomplete information was reconciled through additional cross-referencing
and research, and by trying various “work-arounds” to find reasonable solutions;
Fifth, a variety of time-proven and tested fiscal methodologies were entered into a computer model to,
first, assemble and analyze the data gathered; second, compare and contrast numbers; and third,
calculate initial results;
Sixth, initial results were reviewed to spot obvious discrepancies and control for sensitivities (i.e.,
looking at results that show large changes when even small changes in data inputs are made; next,
reviewing and double checking all data inputs to explore and plot the range of changes that can occur;
next, tracing all variables back to their sources; double checking sources; next, generating a series of
results with different controls; and finally, choosing the results that show the fewest variances and are
the most consistent with the inputs);
Seventh, a group of peers and PhD economists were asked to review and comment on the spreadsheets
showing all cell formulas and calculations used to generate results;
Eighth, these comments were incorporated into the spreadsheets to generate final calculations;
Ninth, draft results and conclusions were written up;
Tenth, these drafts were circulated for review and comment to a group of peers, a city and county
representative, and PhD economists;
Eleventh, these comments were reviewed, addressed and incorporated; and
Twelfth, results were finalized and the final write up, which you are now reading, was produced.
1

The study pursued nine different analyses, each of which was carried out twice–once for the City of
Charlottesville and once for Albemarle County. These analyses were:
1.1 Land Use Costs: Major Categories
1.2 Land Use Costs: A Detailed Breakdown of Commercial, Industrial and Institutional Uses
1.3 Land Use Costs: With Non-local Revenues Considered
1.4 Land Use Costs: Population Only Allocations
2 Break-even Costs
3 Per Capita Costs
4 What’s in the Pipeline?
5 Infrastructure Costs
6 Projections (Albemarle County only)
Here is the information examined by each analysis:

Part 1: Where the community stands now

1.1 Land use costs. How different land uses stack up with each other; ratio of revenues generated
vs. expenditures required for:
• Residential (single-family, multifamily, mobile homes)
• Commercial
• Industrial
• Government/institutional
• University of Virginia
• Agriculture (county)
• Open space/recreation
• Vacant (city)

1.2 Land use costs. Which commercial and industrial uses generate the most revenue? A further
breakdown of land uses. Ratio of revenues generated vs. expenditures required for different
commercial, industrial and institutional uses:
• Accommodation and Food Services
• Administrative, Support, Management & Remediation Services
• Agriculture
• Arts, Entertainment and Recreation
• Construction
• Educational Services
• Finance and Insurance
• Health Care and Social Assistance
• Information
• Management
• Manufacturing
• Mining & Quarrying
• Professional Services (Accountants, Lawyers)
• Real Estate and Rental and Leasing
• Retail Stores
• Other Services
• Public Administration
• Scientific and Technical Services
• Transportation and Warehousing
• Utilities
• Wholesale Trade
2
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Break-even analysis. What is the break-even price for a residential unit (price at which the
revenues generated balance the expenditures required)? What is the compensating price (price
at which sufficient revenues would be generated to make up for the shortfalls created by all
land uses)?
• Single-family homes
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Per capita costs. Difference between revenues generated and expenditures required on a per
capita basis for services provided through local, state and federal governments
• List of services required by residents at local level
• Breakdown by who provides service: local, state or federal government; utility;
nonprofit groups such as churches; private businesses
• Cost of services provided by government

Part 2: What are the implications of continued population growth?
4

What’s in the pipeline? Current number of approved building permits
• Residential
• Commercial

5

Infrastructure costs.
• Number of classrooms needed, number of miles of road needed, number of parking
spaces needed, number of firefighters needed, etc. for each new person
• What impact will continued growth have on current infrastructure?
Infrastructure costs–Population Impact Points (PIPs), when capacity is reached with existing
infrastructure and expansion becomes necessary to accommodate new residents
• Current capacity of all major infrastructure systems (roads, water, sewer, fire & rescue,
public safety, schools, etc.)
• Current backlog of infrastructure needs, and the costs required to increase
infrastructure standards to meet current needs
• Capital costs and debt service necessary to provide necessary infrastructure to
accommodate projected new development (current building permits)
• Capital costs and debt service necessary to provide necessary infrastructure for different
growth projections

6

Growth projections. Fiscal impacts of different projected growth levels:
• Population implications/how land use cost ratios will be affected at different population
levels (125,000, 150,000 and 200,000 people)

In additional, two additional analyses were carried out:
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Review of 1972 Urban Land Institute Study. The Fiscal Impact of Residential and Commercial
Development in Albemarle County’s Propose Hollymead Phase 1 Development: A Case Study.
• This study was reviewed to see how closely it was able to predict the fiscal impacts of
Hollymead and to see if any conclusions could be drawn that would be of use for
conducting the current study

8

Does Population Growth Help or Hurt Local Taxpayers?
• This was an expansion on an investigation undertaken by Steven Allshouse, Albemarle
County’s Manager of Economic Analysis and Forecasting, who had explored this subject
in his 2000 master’s thesis study at the University of Virginia, The Effect of Growth on
Local Tax Rates: Theoretical and Empirical Evidence from Virginia Jurisdictions.

The methodologies used to carry out each of these analyses, are described on the following pages.
3

Methodologies
1.1 - Land use costs: major categories
Objectives
The objectives of this section were to:
1. Take the total monies generated for and spent by the City of Charlottesville, Albemarle County,
Albemarle Service Authority, and the city’s and county’s K-12 schools, and break down each
revenue and expense item by land use (see list of land uses on page 4, above).
"Revenue" represents all operating funds for city or county government, Albemarle Service
Authority and schools and includes property taxes, fees, charges for services and other taxes.
For a list of revenue items, see Section 1.1 of Appendix #2: A Guide to the Spreadsheets.
Although state and federal revenue could be included on the revenue-benefits side of this
analysis, the analysis focuses only on the revenue determined and controlled by local public
officials. This local revenue is both the major source of total revenue, comprising approximately
70 percent of this total, and the only source tied specifically to local political decisions about
taxation, economic development, and growth. (Alternate calculations, using all revenues, are
reported in Section 1.3.)
2. Present the results in two ways:
•

First, to show the revenues generated and the expenses created by each land use as
percentages of total revenue and of total expenses.

•

Next, present the revenues and expenses for each land use as ratios in order to show which
land uses create surpluses and which create deficits.
The resulting ratios show the amount spent for each land use to each $1.00 contributed in
revenue. For example, this study found that, even adjusting for its lower land use valuation
rate, only $0.20 is spent by Albemarle County government on local agricultural land uses for
each $1.00 contributed in revenue.

Methodology

The results of this section were calculated by taking two years of actual revenues and expenses as
reported in:
•
•
•
•

Adopted Fiscal Year 2010-2011 City of Charlottesville Operating & Capital Budget
Adopted Fiscal Year 2009-2010 City of Charlottesville Operating & Capital Budget
County of Albemarle, Virginia FY 10/11 Adopted Budget
County of Albemarle, Virginia FY 09/10 Adopted Operating Budget

Two years of budget information were used for two reasons: (1) so that results could be compared with
each other, and (2) because economic census data from the U.S. Bureau of Census was not available for
the most recent year that had been chosen as the base year for the study.
The revenue and expense items were taken directly from the budgets and were then allocated to each
of the different land use categories using one of the following allocation methods:
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

population (one set of calculations was used to determine per capita and population served
allocations),
workforce/employment (based on where people work)
population (a second set of calculations that included workforce/employment/jobs data,
was used to determine where people spend their time)
taxable value
parcels
acreages
share of property taxes paid
residential only
mobile homes only
commercial only
industrial only
institutional only
UVA only
residential, commercial, industrial (for Charlottesville)
residential, commercial, industrial, agriculture (for Albemarle County)

Each line item in the budget was allocated using one of these 15 allocation methods. In addition, all
budget items were expressed in a per capita resident and per capita population served number.
These allocation methods are further explained in Section 1.5 below. The spreadsheets using these
allocations are shown in Section 1.1 of Appendix #2: A Guide to the Spreadsheets. The column adjacent
to each budget line item describes which allocation method was used to apportion revenues and
expenses by land use.
These allocation methods were used to help answer two questions: what land use category or
categories are the sources of a revenue item, and what land use category or categories incur an
expense?
The allocations have resulted in a series of ratios that show the cost of services used for every dollar
of revenue contributed by each land use category.
The decision as to which allocation method was "appropriate" for each line item in the budget was
made by examining the descriptions contained in the Albemarle County and City of Charlottesville
budget books explaining various revenue and expenditure items.
Some allocations are obvious. Real estate taxes collected were allocated by “share of property taxes
paid.” Personal property taxes were allocated by “population.”
Public safety expenses for fire, police and ambulances can occur for any land use category—where
people live, where people work, where people shop, in institutional and government buildings, where
people play, even on vacant parcels of property. So all parcels of land potentially can incur these
expenses. But, in fact, it is people who primarily require these services, so the allocation method used is
population.
County employment data is used to attribute costs according to the number of people who use each
land use, based on where people both live and work.
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A separate calculation also was developed to determine, generally, what portion of time is spent by
people in different demographic groups—pre-school children, K-12 children, stay-at-home parents,
working parents, professionals, college students, and retirees—in each of the different land use
categories (see Section 1.5 below). The advantage of creating this calculation is that it corrects a
weakness in many other fiscal impact studies, which often attribute all-non-work-related expenses
associated with a community’s population to residential land uses. The calculation in this study
recognizes that people spend a considerable amount of time outside of their residences and that both
the revenues and expenses that can be allocated by population are distributed relatively fairly across the
various land uses where people spend their time.
Elementary and secondary school expenses, on the other hand, are incurred as a result of where the
source of the expense—children—lives. Hence, the allocation method used for all school expenses for
school-age children is residential land uses.
Some allocations are not as obvious, or potentially can be allocated by more than one method, so are
not as easy to assign. For this reason, seven different people (each of the interns working on the study,
the project director and a Ph.D. economist) were asked to read the budget book descriptions and were
polled to determine which was the most appropriate allocation method for each line item in the
budgets. In each case, the question was asked: is the allocation logical, reasonable and defensible? The
allocation selections were then reviewed by the Ph.D. economist and finalized.
As a control, all revenue and expense items, except for obvious categories such as real estate tax
collections and school expenses, were allocated entirely by population to see to what degree results
differed. As it turned out, there was very little variance, which would suggest that the allocations are a
reasonable guide to accurately allocating revenue and expense items across different land use
categories.
The figures used in this section are actual revenues and expenses. They therefore include not only
expenditures for actual services rendered, but also any expenses for minimum levels of service that are
required but not necessarily used, such as stand-by pay for emergency personnel and rural roads that
have excess capacity compared to urban streets.
Calculations for the Land Use Costs section were carried out through a step by step process. The
spreadsheets in Section 1.1 of Appendix #2: A Guide to the Spreadsheets list all local government,
Albemarle Service Authority and school revenues and expenditures for the City of Charlottesville for
2007 and 2009 and for Albemarle County for 2008 and 2009. These revenues and expenditures were
broken down into the following land use categories using the appropriate allocation, according to the
source of the revenue and the cause of each expenditure:
•

The Residential land use category includes all improved residential uses.

•

The Commercial land use category includes all improved commercial uses.

•

The Industrial category includes all improved industrial uses.

•

The Institutional category includes improved institutional uses such as hospitals,
churches and government buildings and facilities.

•

The UVA category covers the University of Virginia.

•

The Agricultural category includes all improved and unimproved agriculture uses.

•

The Open Space/Recreation category includes publicly owned forests, parks and
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recreational land; other state owned and federally owned park land, and nonagricultural acreage; subsurface, lake and pond, high-water recharge area, non-ag
acreage, and buffer/conservation land.
•

The Vacant category includes vacant residential lots, vacant commercial and
industrial land and vacant institutional land.

The calculations used to apportion revenues and expenses to each of these land uses and thus generate
the findings for this section of the study are described in Section 1.5 below.
Each land use category can be further broken down into more specific land uses. This has been done for
commercial, industrial and institutional land uses (please see next section). The residential category also
was broken down into single family homes, multi-family units and mobile homes. This allows
differences between specific uses within each category to be revealed and analyzed.
For example, one quickly can see from the study’s findings that multi-family homes and mobile homes
create much larger deficits than single family homes. This is because the demands for services are the
same on a per capita basis for each household, but the average taxable values of single family homes in
Charlottesville are more than twice as high as values for multi-family units, whereas in Albemarle
County, the single family home values are over five times as high. The gap is even greater between the
values of single family homes and mobile homes.
The major land use categories are useful for demonstrating the basic characteristics that are shared by
the specific land uses that are included under each category, and for underscoring the attributes that
should be kept in mind about these categories of land use (i.e., what services are required, how much
these services cost, both in the short term and long term, and how these costs potentially can be offset
when land use decisions are being made).
The other analyses in this study build off of this one.

A note about school expenses
The city’s budget detail shows a summary of all sources of revenue for schools as well as a line item
expense for school operations. The city’s budget book also devotes an entire page to school operation
revenues and expenses.
The county’s budget detail, however, only shows an expense item for schools, which is the local
contribution for schools.
To provide a clearer picture of school revenues and expenses for the county, a budget summary from
Albemarle County Schools was added to the county spreadsheets.
In both the city and county budgets, revenues that are not derived directly from local sources are not
counted. Therefore, the state and federal contributions, which represent 33% (31% and 2%
respectively) of total revenues for county schools and 38% (39% and 9% respectively) of total revenues
for city schools, are not counted.
While there are allocation formulas for state and federal contributions based on a community’s
population and number of pupils enrolled in its schools, thus providing a direct per capita allocation,
there is no directly derived source of revenue that is generated locally to offset this allocation. While
most residents pay state and federal taxes, as Section 2.1, Per capita costs shows, residents of Virginia
7

do not pay as much in state or federal taxes and fees as they receive in services. In fact, there is a
significant shortfall in both categories. Hence, trying to count money that comes into the county, which
is creating deficits elsewhere, is not fiscally sound.
It may appear at first to the casual observer that school expenses are being double counted, since
expense items from both the county and school budgets are shown. The school budget that has been
added in the county spreadsheet to the revenue side, however, shows the local contributions for
schools from the county. As a result, the expense for schools in the county budget exactly balances out,
and thus is cancelled, by the revenues shown in the school budget.
This relationship has been emphasized in the spreadsheets (shown in Appendix #2) by highlighting these
two line items in yellow, so it is clear what their relationship is to each other, and to show that they
exactly cancel each other out.
In the budget summary from schools, only revenues derived from local sources are shown. However,
the full expenses for school are shown, and broken down by major category. As a result, there is a
significant budget shortfall, which appears worse than it does in the school’s regular published budget,
since revenues that are not derived from local sources are not shown.
The rationale for handling school expenses this way is that the costs and benefits of growth need to be
measured on the local level, since all impacts are primarily local.
As shown in the spreadsheets, local revenues for schools do not balance out local costs.

Commentary
There are a variety of methods available for conducting fiscal impact analyses. Each has a shortcoming.
The shortcomings of the various methods in use are described in detail in Developments and Dollars: An
Introduction to Fiscal Impact Analysis in Land Use Planning by Michael L. Siegel, Public and
Environmental Finance Associates, and Jutka Terris and Kaid Benfield of the Natural Resources Defense
Council (available for viewing and download at:
http://www.nrdc.org/cities/smartGrowth/dd/ddinx.asp)
As Siegel states in “Chapter 3 Common Analytical Methods and Their Shortcomings”:
Average per capita method
This is the simplest and most common method, but it also tends to be among the least
reliable. It divides the existing total local budget (or individual budget categories) by the
existing population (or housing units) in the jurisdiction to determine an average percapita or per-household cost for the jurisdiction. The result is then multiplied by the
expected new population or housing units associated with the proposed new
development. (To account for the non-residential component of a proposal, the expected
number of additional jobs must be accounted for, perhaps with an assigned per-job
equivalency value that equates jobs to residents or households.) Costs and revenues are
then divided by the equivalent population or housing units.
This method is referred to as the "average" or "gross" per capita approach. It is often
used for expenditures and most types of tax revenues, but not for real property tax
revenues, which are usually calculated separately on the basis of the expected taxable
value of the new development. Since the value of new housing and commercial space is
8

frequently assumed to be higher than that of existing housing and commercial space,
such an exception for property tax revenues can yield an overly optimistic outcome. The
implicit (but incorrect) assumption behind such a distinction is that the only part of the
local budget likely to be changed on a per capita basis by new development is the
category of real property tax revenues.
Apart from this exception, the average per capita method uses the jurisdiction's current
cost and revenue patterns to forecast the impact of its new population. The major
shortcoming of this approach is that it fails to recognize that both cost and revenue
patterns associated with new development can differ significantly from those of the
existing population and development. A second shortcoming is that the average per
capita method sometimes fails to "unbundle" or separate the local jurisdiction's budget
into its residential and non-residential sectors. As a result, a strictly residential
development would be "credited" with a share of revenues and expenditures attributable
to the non-residential sector. The average per capita approach can be particularly
unreliable when the new development differs significantly from the existing development
pattern, such as when it introduces a new type of housing, commercial property, or
neighborhood design to a community or when an exclusively or mostly commercial
development is built in a predominantly residential community.
Adjusted per capita method
In a variation, the results of the average per capita approach may be adjusted up or
down on the judgment of the analyst or local officials to reflect expected changes as a
result of the new development. Many fiscal impact analyses use a combination of
average and adjusted per capita methods.
The adjusted per capita method relies heavily on the subjective judgment of the analyst
or of local officials whose advice is used to inform the particular adjustment used. To
help overcome the limitations of subjectivity, some fiscal impact analyses use local
income, density, or market value data to inform the adjustments. The adjustments can
be somewhat more reliable when links between these variables and the affected budget
categories can be demonstrated.
Disaggregated per capita method
Another step in the direction of sophistication is the so-called "disaggregated" approach.
Most local governments receive revenues from, and provide services to, both the
residential and non-residential (for example, commercial, industrial, or agricultural)
sectors. Typically, the average or adjusted per capita method relies on the jurisdiction's
aggregated, or blended, revenue and expenditures data from both sectors. But the perunit costs and revenues from the two sectors are rarely identical.
Recognizing this, the disaggregated method "unbundles" the local budget by estimating
the costs and revenues separately for each of the jurisdiction's major land use sectors. To
determine the disaggregated per-unit amounts for each sector, the amounts relevant to
each are then divided by the number of service units in each (for example, number of
people or households in the case of the residential sector; jobs, acreage, or thousands of
square feet of floor space for the non-residential sector). Some disaggregated
approaches apply the resulting figures directly to the proposed new development, while
others make adjustments to reflect expected differences between existing and new
development for each sector.
9

The disaggregated method relies on various techniques (which we need not discuss here)
to segregate the local government's budget into its residential and non-residential
sectors. The resulting allocations can provide a reasonable estimate of these costs and
revenues, but it is rarely possible to know the exact amount attributable to each sector
for all revenue and expenditure categories.
Dynamic method
The most sophisticated of the four basic methods is the dynamic approach, which
recognizes that, over time, significant new development can cause a change in a
jurisdiction's economic, land-use, and demographic factors, and thus in its service levels,
per capita costs, and per capita revenues. Dynamic methods apply statistical techniques
to time-series data from the jurisdiction, or from others that have experienced a similar
development pattern; alternatively, they may use cross-sectional data from multiple
jurisdictions representing a variety of development patterns. On the basis of this
analysis, dynamic approaches estimate how much of "this" (such as sales tax revenue
per capita) a jurisdiction can expect to get from so much of "that" (such as per capita
personal income, per capita market value of housing) generated by new development.
Dynamic approaches are ordinarily more data-intensive than others and require
substantial time, effort, and expertise in preparing the required statistical analysis. To
generate meaningful results, dynamic approaches may also require analysis of individual
revenue and expenditure categories, because each one can be affected differently by the
economic, demographic, and land-use characteristics of new development. Statistical
approaches best capture the dynamic impact of the cumulative impacts of development
on local governments. Due to their data intensity, however, they are far less common
than per capita approaches.
The method used in this study is the disaggregated approach.

1.2 - Land use costs: commercial, industrial
& institutional uses
Objectives
The objectives of this section were to:
1. Take the share of revenues and expenses calculated in Section 1.1 above for commercial,
industrial and institutional land uses for the City of Charlottesville and Albemarle County and
break down each revenue and expense item into further divisions, based upon their North
American Industrial Classification System (NAICS) designations (see list of uses on the next
page).
2. Present the results in two ways:
•

First, to show the revenues generated and the expenses created by each use as percentages
of total revenue and of total expenses.

•

Next, present the revenues and expenses for each use as ratios in order to draw
comparisons between the uses in terms of their impacts on city and county budgets.
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The resulting ratios show the amount spent for each commercial, industrial and institutional use to each
$1.00 contributed in revenue. For example, this study found that, only $0.33 is spent by Albemarle
County government on manufacturing uses for each $1.00 contributed in revenue.

Methodology
The methodology used to carry out the calculations to produce the findings for this section are almost
identical to the methodology used for Section 1.1 above, with two significant differences:
First, the land uses for which revenues and costs have been compared are subsets of the calculations for
commercial, industrial and institutional land uses that were generated in Section 1.1. These subsets
have been broken down according their North American Industrial Classification System (NAICS)
designations, as follows:

Commercial uses
•
•
•
•
•
•
•
•
•
•
•

Accommodation and Food Services
Arts, Entertainment and Recreation
Finance and Insurance
Information
Management
Professional Services (Accountants, Lawyers)
Real Estate and Rental and Leasing
Retail Trade
Other Services
Scientific and Technical Services
Wholesale Trade

Industrial uses
•

•
•
•
•
•

Agriculture (which, in addition to farming, ranching, animal production and nursery operations,
also takes into consideration forestry and logging along with crop services and other support
activities; in this case, agriculture and its associated uses are being considered as a subset of the
county’s industrial uses; this ratio differs by about $0.20 from the ratio generated by agriculture
strictly as a land use)
Construction
Manufacturing
Mining & Quarrying
Transportation and Warehousing
Utilities (due to restrictions by the U.S. Census Bureau on reporting data when only a few
businesses are located in a reporting jurisdiction—to avoid having confidential business and
financial information revealed—much of the data for utilities was not available)

Institutional uses
•
•
•
•
•

Administrative, Support, Management & Remediation Services
Educational Services
Health Care and Social Assistance
Public Administration
Unclassified

Second, the allocation methods used to break out revenue and expense items by each use are different.
The allocation methods used in Section 1.2 are as follows:
• # Establishments (per U.S. Census Bureau data)
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•
•
•
•
•
•

# Dealers (per county and city data; used when incomplete data for all establishments was
available from the U.S. Census Bureau)
# Employees/Jobs (per U.S. Census Bureau data, except for public employees/jobs which is from
the Virginia Employment Commission)
Payroll (per U.S. Census Bureau data)
Taxable sales(per U.S. Census Bureau data)
Business License Gross Receipts (per county and city data; used when incomplete data for all
establishments was available from the U.S. Census Bureau)
Business License Fees (per city and county data)

These allocation methods are further explained in Section 1.5 below. The spreadsheets using these
allocations are shown in Section 1.2 of Appendix #2: A Guide to the Spreadsheets. The column adjacent
to each budget line item describes which allocation method was used to apportion revenues and
expenses by NAICS use.
As in Section 1.1, each line item in the budget was allocated using the most appropriate of the seven
allocation methods. The budget numbers used are the numbers derived from Section 1.1 showing the
share of each revenue and expense item that was attributed to the commercial, industrial and
institutional land use categories.
The calculations using these allocations resulted in a series of ratios that show the cost of services
used for every dollar of revenue contributed by each NAICS use within the commercial, industrial and
institutional land use categories.
The decision as to which allocation method was "appropriate" for each line item in the budget was
made by examining the descriptions contained in the Albemarle County and City of Charlottesville
budget books explaining various revenue and expenditure items and U.S. Bureau of Census reports on
the Economic Census.
Five different people (three of the interns working on the study, the project director and a Ph.D.
economist) were then were polled to determine which was the most appropriate allocation method for
each line item. In each case, the questions asked were: (1) does the allocation provide complete
enough data to compare the various NAICS uses in each category, or (2) if not, does the combination of
two allocation methods provide relatively complete data, and (3) are the selected allocations logical,
reasonable and defensible? The allocation selections were then reviewed by the Ph.D. economist and
finalized.
The figures used in this section are actual revenues and expenses. They therefore include not only
expenditures for actual services rendered, but also any expenses for minimum levels of service that are
required but not necessarily used, such as stand-by pay for emergency personnel .
As with Section 1.1, the calculations for this section also were carried out through a step by step
process. The spreadsheets in Section 1.2 of Appendix #2: A Guide to the Spreadsheets list the proportion
of local government and Albemarle Service Authority revenues and expenditures for the City of
Charlottesville for 2007 and for Albemarle County for 2008 that are attributed to each commercial land
use, each industrial land use and each institutional land use.
These revenues and expenditures were then further broken out across the various NAICS designations.
The calculations used to determine the findings for this section of the study are laid out in detail in the
spreadsheets in Section 1.2 of Appendix #2.
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1.3 - Land use costs: with non-local revenues considered
Objectives
The objectives of this section were to:
1. Recalculate the findings generated in Section 1.1, but this time using all sources of revenue,
including sources that are not derived from local sources,
2. Report the results in ratios in order to show which land uses create surpluses and which create
deficits, and
3. Use these results for purposes of comparison to:
• show the costs of growth, when only locally-derived revenues are counted , and
• show how these costs can be obscured when revenues not generated by growth are
used to offset the costs of growth

Methodology
The methods used to generate findings for this section are almost identical to the methods used in
Section 1.1.
Since the purpose of this study is to isolate and count the localized cost of growth, the calculations in
Sections 1.1 and 1.2 include only local revenues.
For the purposes of comparison—and to underscore the extent to which outside revenues mask the
shortcomings of a local growth-led fiscal policy—Section 1.3 counts all revenues from all sources,
including state and federal revenues that are not generated locally.
The only federal and state revenues that are counted in Sections 1.1 and 1.2 are those that are directly
generated by local actions. For example, when an adult buys an alcoholic beverage, he or she pays a
state beverage tax. A portion of those revenues are returned by the state each year, based upon the
number of residents living in a community who helped generate the tax that was collected. In this case,
the state funds were counted in the findings from Sections 1.1 and 1.2, since there is a direct connection
between these revenues and the local means in which they were derived.
Payments in lieu of taxes for the University of Virginia and federal buildings and parklands located in the
community also were counted in Sections 1.1 and 1.2, since these buildings and parks have a local
impact and would generate property taxes if they were privately owned. Same with state payments for
titling fees for mobile homes.
On the other hand, state and federal payments for social services, grants, law enforcement, highway
assistance and miscellaneous assistance were not counted in the calculations carried out for Sections 1.1
and 1.2.
This section of the study counts all revenue items shown in the 2006-2007, 2007-2008 and 2008-2009
budgets for the City of Charlottesville and Albemarle County. By state law, these budgets must balance,
and they do, thanks to the infusions of additional state and federal funds.
With state and federal contributions counted, single family homes move to an almost break-even
position, although the residential category as a whole still generates a $0.10 deficit in both Albemarle
County and the City of Charlottesville.
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The ratios for commercial and industrial land use categories change only modestly as a result of
counting all state and federal revenues, and remain in the same statistical relationship with each other.
Hence, the more detailed breakouts for commercial and industrial uses were not repeated as part of this
analysis.
The ratios for the institutional land use category, which includes state and federal buildings and services,
improve, as one might expect, when all state and federal funds are counted. But they did not improve
enough to eliminate the deficits that these land uses run. Consequently, a more detailed analysis also
was not repeated for this category as part of this analysis.

1.4 - Land use costs: population-only allocations
Objectives
The objectives of this section were to:
1. Recalculate the findings generated in Section 1.1, but this time by allocating each of the revenue
and expense items by population, except in the few cases where another allocation method is
either obvious or required, such as “share of property taxes paid,”
2. Report the results in ratios in order to show which land uses create surpluses and which create
deficits, and
3. Use these results for purposes of comparison to:
•
•

show how a different allocation method impacts the ratios and findings from Section
1.1, and
verify the reliability of the allocation methods chosen in Section 1.1.

Methodology
The methods used to generate findings for this section are almost identical to the methods used in
Section 1.1. The only difference is that, instead of using the disaggregated approach described in
Section 1.1 and Section 1.1 Commentary, the vast majority of revenue and expense items are allocated
by population–specifically by a calculation designed to allocate costs by “where people spend their
time.” This allocation method is described in more detail in Section 1.5.
All expense items in this section are allocated by population, except for schools which are allocated to
residential uses. Most revenue items also are allocated by population, except the following:
Revenue Item

Allocation Method

Real Estate Taxes

Property Tax Share

Delinquent Taxes

Property Tax Share

Penalty

Property Tax Share

Interest & Fees

Property Tax Share

Recordation Tax Receipts

Property Tax Share

Property Transfer Fees

Property Tax Share

Mobile Homes

Mobile Homes
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Mobile Home Titling

Mobile Homes

Machinery & Tools

Industrial

Transient Room Tax

Commercial

Tourism

Commercial

State Payments in Lieu of Taxes

UVA

Collections from UVA for Services

UVA

Federal Payments in Lieu of Taxes

Recreation

Schools

Residential

1.5 – Allocation methods
Several different calculations were required to produce the findings in this study. The calculations were
carried out by using a series of different methods to allocate revenues and expenses to different land
uses. Each of the allocation methods is described below.
The revenue and expense items were broken down and allocated to each of the different land use
categories in Section 1.1: Land use costs: major categories using one of the following allocation
methods:
• population (one set of calculations was used to determine per capita and population served
allocations),
• workforce/employment (based on where people work)
• population, including workforce/employment/jobs data (a second set of calculations was used
to determine where people spend their time)
• taxable value
• parcels
• acreages
• share of property taxes paid
• residential only
• mobile homes only
• commercial only
• industrial only
• institutional only
• UVA only
• residential, commercial, industrial (for Charlottesville)
• residential, commercial, industrial, agriculture (for Albemarle County)
These same allocation methods were used for allocating revenues and costs in the analyses carried out
in Section 1.3: Land use costs: with non-local revenues considered and a few selected allocation methods
were used in combination with the population allocations for Section 1.4: Land use costs: populationonly allocations.
The allocation methods used for the commercial, industrial and institutional calculations are as follows:
• # Establishments (per U.S. Census Bureau data)
• # Dealers (per county and city data; used when incomplete data for all establishments was
available from the U.S. Census Bureau)
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•
•
•
•
•

# Employees/Jobs (per U.S. Census Bureau data, except for public employees/jobs which is from
the Virginia Employment Commission)
Payroll (per U.S. Census Bureau data)
Taxable sales(per U.S. Census Bureau data)
Business License Gross Receipts (per county and city data; used when incomplete data for all
establishments was available from the U.S. Census Bureau)
Business License Fees (per city and county data)

The next page shows the allocation methods used in Sections 1.1, 1.3 and 1.4. Each of these
allocation methods is then described on the subsequent pages.
The allocation methods used in Section 1.2 are shown and described in Section 1.5.6.

Stock photo
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Allocation methods for Sections 1.1, 1.3 and 1.4 – Albemarle County – 2009

Note: Each revenue and expense item listed in the county budget is allocated across each of these land uses by multiplying each budget item by
the percentage associated with one of the allocation methods above—Property Tax Share, for example. In the case of Property Tax Share, $699
of a $1000 revenue item would be allocated to Single Family Residential and $145 of that revenue item would be allocated to Commercial.
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Allocation methods for Sections 1.1, 1.3 and 1.4 – City of Charlottesville – 2009
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Here is how each the allocation methods were designed:

1.5.1 - Population

The objectives of this allocation were to:
1. Determine the resident populations in Albemarle County and the City of Charlottesville during
each budget period used in the study (2008 and 2009 for Albemarle County and 2007 and 2009
for the City of Charlottesville);
2. Calculate the populations served—i.e., those people receiving services—in both jurisdictions on
an annual basis (factoring in college students who live here only during the academic year,
parents visiting college students, tourists and commuters);
3. Determine the number of people in the workforce in each jurisdiction;
4. Determine the number of residents who commute to work outside the area and the number of
people from outside the area who commute into work each weekday in Albemarle County and
the City of Charlottesville;
5. Determine the number of people who work in each industry;
6. Determine how these industries are spread across the land uses in the study;
7. Determine number of K-12 students in both Albemarle County and the City of Charlottesville;
and
8. Calculate population distribution by land use.
This section of the study was carried out by gathering data from the following sources, and then using
this data to carry out the calculations for Population Served and Distribution of Population by Land Use.
The data sources used were:
For Albemarle County:
• U.S. Census Bureau, Albemarle County Quick Facts
• University of Virginia, Data Catalog, Institutional Data
• University of Virginia, Enrollment Data, On-Grounds
• Charlottesville-Albemarle County Visitors Bureau
• Virginia Employment Commission, Quarterly Census of Employment and Wages (QCEW)
• 2000 Census, from: Virginia Employment Commission, Community Profile for Albemarle County
• Albemarle County Public Schools Adopted Budget 2010-2011, Highlights from 2008-2009
• U.S. Census Bureau, Economic Census, 2008 County Business Patterns, Albemarle County, VA
For the City of Charlottesville:
• U.S. Census Bureau, Charlottesville, VA Quick Facts
• U.S. Census Bureau, Population Estimates Program
• University of Virginia, Data Catalog, Institutional Data
• University of Virginia, Enrollment Data, On-Grounds
• Charlottesville-Albemarle County Visitors Bureau
• Virginia Employment Commission, Quarterly Census of Employment and Wages (QCEW)
• 2000 Census, from: Virginia Employment Commission, Community Profile for Charlottesville, VA
• City Schools Finance Department (CAFR), FY 09, Per Pupil Spending, Fiscal Year 2001-2010
• U.S. Census Bureau, Economic Census, Geographic Series, Charlottesville city, VA, 2007
Here is how the calculations were carried out for Albemarle County for 2009 to determine the
population allocations:
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Step 1:

Step 2:
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Step 3:

Step 4:

Step 5:
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Similar calculations were then carried out for the City of Charlottesville for 2009:
Step 6:

Step 7:
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Step 8:

Step 9:

Step 10:

Similar calculations also were carried out for 2008 for Albemarle County and for 2007 for the City of
Charlottesville to: (1) provide data for the second-year calculations in Section 1.1 that were used as a
comparison to the 2009 findings, and (2) serve as a basis in Section 1.2 for breaking out commercial,
industrial and institutional land uses in more detail.
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1.5.2 - Where people spend their time
The objective of this allocation was to:
1. Determine, generally, what portion of time is spent using different land use categories by people
in different demographic groups—pre-school children, K-12 children, stay-at-home parents,
working parents, professionals, college students, and retirees.
The advantage of creating this calculation is that it corrects a weakness in many other fiscal impact
studies. These studies often attribute all non-work-related expenses associated with a community’s
population to residential land uses. This calculation recognizes that people spend a considerable
amount of time outside of their residences. It makes it possible for the revenues and expenses that can
be allocated by population to be distributed in a relatively fair way across the various land uses where
people spend their time.
The sources of data used for the calculations were the same as used in Section 1.5.1, above. Additional
data came from the 2000 Census, the 2006-2008 American Community Surveys for Albemarle County
and Charlottesville, and the County of Albemarle Information Sheet.

Charlottesville’s Downtown Mall

photos by Craig Evans
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Here is how this allocation method was designed - Albemarle County 2009 – Steps 1 through 3:
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Data for Steps 1, 2 and 3:
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Step 4 – Creating the allocations for use in Sections 1.1, 1.3 and 1.4 and to generate numbers for use in Section 1.2

Notes:

The references to columns and lines are for the spreadsheet on which calculations were done, and from which this explanation was taken:
“Total Residential" is calculated as follows from Table 3: (1) Residence Total + (2) Classroom allocation for K-12 students + (3) Workplace Total x
Workforce percentage from Line 10 for Residential + (4) 1/7 of Travel Total (which is allocated equally to each of the land use categories listed
here)
Breakdown by Residential Category done according to Housing Unit Allocations
"Commercial" is calculated as follows from Table 3: (1) Commercial Establishments Total + (2) Workplace Total x Workforce percentage, Line 10,
for Commercial + (3) 1/7 of Travel Total
"Industrial" is calculated as follows: (1) Workplace Total from Table 4 x Workforce percentage, Line 10, for Industrial + (2) 1/7 of Travel Total from
Table 3
"Institutional" is calculated as follows from Table 3: (1) Institutions Total + (2) Workplace Total x Workforce percentage, Line 10, for Institutional +
(3) 1/7 of Travel Total
"UVA" is calculated as follows from Table 3: (1) Classroom allocation for College Students + (2) Workplace Total from Table 3 x Workforce
percentage, Line 10, for UVA + (3) 1/7 of Travel Total
"Agriculture" is calculated as follows from Table 3: (1) Workplace Total x Workforce percentage, Line 10, for Agriculture + (2) 1/7 of Travel Total
"Open Space/Recreation" is calculated as follows from Table 3: (1) Recreation Area Total + (2) Workplace Total x Workforce percentage, Line 10,
for Open Space/Recreation + (3) 1/7 Travel Total
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Here is how this allocation method was designed for the City of Charlottesville (2009) – Steps 1 through 3:
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Data for Steps 1, 2 and 3:
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Step 4 – creating the allocations for use in Sections 1.1, 1.3 and 1.4 and to generate numbers for use in Section 1.2

Notes:
The references to columns and lines are for the spreadsheet on which calculations were done, and from which this explanation was taken:
"Total Residential" is calculated as follows from Table 3: (1) Residence Total + (2) Classroom allocation for K-12 students + (3) Workplace Total x
Workforce percentage from Line 10 for Residential + (4) 1/7 of Travel Total (which is allocated equally to each of the land use categories listed
here, excluding Vacant)
Breakdown by Residential Category done according to Housing Unit Allocations
"Commercial" is calculated as follows from Table 3: (1) Commercial Establishments Total + (2) Workplace Total x Workforce percentage, Line 10,
for Commercial + (3) 1/7 of Travel Total
"Industrial" is calculated as follows: (1) Workplace Total from Table 3 x Workforce percentage, Line 10, for Industrial + (2) 1/7 of Travel Total from
Table 3
"Institutional" is calculated as follows from Table 3: (1) Institutions Total + (2) Workplace Total x Workforce percentage, Line 10, for Institutional +
(3) 1/7 of Travel Total
"UVA" is calculated as follows from Table 3: (1) Classroom allocation for College Students + (2) Workplace Total from Table 3 x Workforce
percentage, Line 10, for UVA + (3) 1/7 of Travel Total
"Agriculture" is calculated as follows from Table 3: 1) Workplace Total x Workforce percentage, Line 10, for Agriculture + (2) 1/7 of Travel Total
"Open Space/Recreation" is calculated as follows from Table 3: (1) Recreation Area Total + (2) Workplace Total x Workforce percentage, Line 10,
for Open Space/Recreation + (3) 1/7 Travel Total

30

Similar calculations were carried out for 2008 for Albemarle County and for 2007 for the City of
Charlottesville. These calculations were used to provide data for the second-year calculations in Section
1.1 that were used as a comparison to the 2009 findings, and as a basis in Section 1.2 for breaking out
commercial, industrial and institutional land uses in more detail.
Some reviewers of this study may wish to question the number of hours each demographic group
spends on average in their place of residence over the course of a year, arguing that the numbers in the
tables above are overstated. For example, it may seem excessive to state that college students or
working professionals spend an average of 13 or 13.5 hours in their homes each day, especially
considering all the time college students spend in classes, in coffee shops and the library studying, and
relaxing in bars and entertainment venues.
Whether 9, 11 or 13 is the correct number of hours does not significantly change the findings of this
study. The hours presented in the tables above are a guide for allocating costs across different land
uses.
All costs for every person living or spending time in Albemarle County or the City of Charlottesville,
eventually relate back to their dwelling or the place where they overnight since, if they did not live here,
or stay here even temporarily, county and city governments would not be incurring costs to provide
services for them. These costs are incurred by local governments, whether a person is spending more
time in their residence, at the office, or in coffee shops and bars. That’s because costs follow people.
The calculations above assign about two-thirds of the costs incurred by each person to their residence.
When pressed to provide a “reasonable estimate” of how much time they spend in their homes over the
course of a year, most people will give estimates ranging from one-third to one half during the
weekdays and from three-quarters to full time on weekends. This works out to an overall average
somewhere between one-half to two-thirds for most people. When all demographic groups are
factored in, the average comes out at exactly two-thirds.
As part of the assumption-testing that was carried out as part of this study, five people from different
age groups were asked to estimate how much time they spent in each of the land use categories
covered in this study. Their estimates were higher for their residences than what the study team had
originally expected. Hence, the numbers in the study were increased based on the answers received
through this non-scientific informal survey.
For comparison, the original estimates, which assigned an average of 10% fewer hours to a person’s
residence, were tested against the final numbers used in the study. It was found that the ratios for most
land use categories changed only slightly, sometimes by only 1, 2 or 3 cents, sometimes not at all.
The relationships between all but one of land uses also remained the same. In the one where the
relationships did not remain the same, there was a significant change: By moving time and the costs
associated with that time away from a person’s residence, commercial land uses took on the brunt of
the shifted costs, which added 15 percent to their costs and, thus, reduced their fiscally attractive
surpluses accordingly.
At the same time, the overall costs associated with single family homes and residential land uses as a
whole did not change. They remained exactly the same, producing ratios in Albemarle County of
$1.00:$1.28 for single family homes and $1.00:$1.41 for the residential category as a whole, and ratios
in the City of Charlottesville of $1.00:$1.24 for single family homes and $1.00:$1.37 for the residential
category as a whole. What changed slightly in both cases was the relationship between land uses.
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1.5.3 - Land use
The objectives of this series of allocations were to:
1. Gather data from the County Assessor and City Assessor on all properties in the County and City;
2. Obtain a breakdown on these properties by land use code, with information on the number of
parcels, acreages and taxable values of the properties contained within each use code;
3. Use this data to determine the characteristics of each of the major land use categories used in
the study; and
4. Use this data to design allocations based on taxable value, parcels and acreages so that
revenues and expenses could be apportioned among the various land use categories (assigning,
for example, 10% of the costs of a service to a land use that makes up 10% of the taxable value
of all the county’s properties).
All data received from City Assessor Roosevelt Barbour was ready to be plugged into the study. There
were several complications in securing information from the county, however. Budget cuts had left the
County Assessor’s office short staffed, which made it difficult for the office to respond to requests for
specific data that were not already available in public documents. The special data searches that were
requested were carried out willingly and competently, but they took time, since the requests had to be
worked in around higher priority work.
Also, when the data on county land uses was first delivered, county land use codes only reported seven
parcels and 149 acres in agriculture uses. Almost all agricultural lands are associated in the county with
a dwelling unit. Hence, they were counted by the county within the single family home category. While
the county has a little over 30,000 single family homes, county data for the 2008-2009 fiscal year
indicated that they were located on 31,903 parcels that covered 235,264 acres, an average acreage of
almost 7.5 acres each–obviously larger than the average home site. Taking this data on face value, it
appeared that residential land uses took up a little over half of the county’s land area.
Data from the U.S. Department of Agriculture’s 2007 Agricultural Census indicates that there are
158,314 acres in agricultural production in Albemarle County. Obviously, some of the land designated
by the county as single family home sites was indeed agricultural land.
One of the reasons agricultural lands are grouped together by the county with single family land uses is
to make computations associated with the county’s Land Use Value Assessment Program easier to
complete. Lands qualifying for a land use valuation deferral (explained more fully below) receive
preferential real estate tax treatment to facilitate agriculture pursuits.
At the request of County Assessor Bob Willingham, a programmer analyst in the County’s Department of
Information Technology, Chris Carlson, ran a data search and provided a spreadsheet with a breakdown
of properties in the county, using state land use codes. The state land use codes have two categories for
agricultural land uses–undeveloped 20 to 100 acres and undeveloped greater than 100 acres–which
allows one to distinguished between major categories of agriculture.
According to the state data, residential-only uses were shown to occupy 88,000 acres, about 20% of the
county’s land area, while agricultural, forestry and private open space lands were shown to occupy a
little over 327,000 acres, about 71% of the county’s land area.
This data is a critical component of this study, since it provides the data necessary to properly
breakdown major categories of land uses in the county. With 71% of the land area, agriculture
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obviously is a significant element of the county’s landscape. Hence, it was not possible to move forward
with completion of the study until this data was secured.
All of the land uses reported in this study are based on the land use designations and data provided by
the County Assessor and City Assessor. The data received from the assessors’ offices included a list of
use codes, from 100 to 606 for the County, and from 200 through 604 for the City. On request, parcel
counts, acreages and taxable values were given for each use code. Each use code was reviewed, color
coded according to the category in which it belonged, and then grouped into those categories. The
categories into which the use codes were organized were: single family residential, multi-family
residential (including student housing), mobile homes, commercial, industrial, institutional, University of
Virginia, agriculture, open space/recreation and vacant.
The state data subsequently received from the county had the same general breakdown of land uses,
except that vacant land was not broken out separately from the other categories. Hence, the vacant
land category was dropped from the county analysis.
Here is how the data received from the County and City was organized for use in this study:
Albemarle County – Step 1 – Review and color coding of data received from County Assessor
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Albemarle County – Step 2 – Grouping of data by category
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Albemarle County – Step 3 – Calculation of initial allocations based on data received
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Albemarle County – Step 4 – Request and receipt of state data from County
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Albemarle County – Step 5 – Calculation of allocations based on state data

Data provided by UVA

Parks/Recreation Adjustment: Original County data + parcels and acreages from “Albemarle County
Parks & Recreation” Table above
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Albemarle County – Step 6 – Adjustment of allocations to represent 100%
Also adjusted for uses that do not pay property taxes
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City of Charlottesville – Step 1 – Review and color coding of data received from City Assessor
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City of Charlottesville – Step 2 – Grouping of data by category

43

44

City of Charlottesville – Step 3 – Calculation of final allocations based on data received

See next page, left hand column

45

46

1.5.4 - Share of property taxes paid
The objectives of this allocation were to:
1. Determine which land uses do not pay property taxes, and
2. Determine the proportion of property taxes paid by each remaining land use category.
Information for these calculations came from the 2008-2009 budget actuals for Albemarle County and
the City of Charlottesville as well as from the offices of the County Assessor and City Assessor.
Both assessors’ offices were asked if they could provide a breakdown of real estate tax collections by
land use categories. Neither of the offices could. Consequently, the breakdowns were calculated.
Albemarle County collected $113,264,615 in real estate taxes for fiscal 2008-2009.
Charlottesville collected $50,446,354.

The City of

Land uses that do not pay property taxes (mobile homes, institutional land uses, the University of
Virginia campus, and public recreation lands) were set aside.
The amount of taxes collected from each of the remaining land use categories was calculated by
multiplying its total taxable value by the tax rate (for Albemarle County, this was $0.68 per $100
assessed valuation in 2008 and $0.71 per $100 assessed valuation in 2009; for the City of Charlottesville,
the tax rate was $0.95 per $100 of assessed valuation). Since Albemarle County’s tax rates for the two
years differed, half the revenues were calculated at the lower tax rate and another half were calculated
at the higher rate, then results from the two calculations were combined.
The calculations showed collections that were shy of the actual amounts collected. These results were
designated “Calculation #1.”
To adjust for the difference, another calculation was made to determine what percentage of the
county’s total taxable value was represented by each land use category. The results from Calculation #1
were then multiplied by this percentage. The resulting dollar amount for each land use category was
then added to the results for these categories from Calculation #1. When this was done and the
amounts were totaled, they equaled the total amount of tax collections.
The percentage that each land use contributed to the total amount of tax collections was then used to
allocate the line item amounts related to property taxes in the county and city budgets by “share of
property taxes paid.”
The calculations used to generate this allocation formula are shown below in Section 1.5.5.

1.5.5 - Adjusting for agriculture’s land use value assessment rate
Virginia law allows eligible land in agricultural, horticultural, forest or open space to be taxed upon the
land's value in use (use value) as opposed to its market value. High tax rates sometimes force
landowners to intensify their land uses so they can pay the taxes. The use value assessment helps to
prevent lands from being forced out of open space uses prematurely. When lands are developed, they
lose their eligibility for the use value assessment. As a result, the tax treatment is sometimes called a
deferral.
The objectives of the calculations in this section were to:
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1. Take into account the land use value assessment rate for which some open space, forestry and
agricultural lands qualify,
2. Calculate to what degree this deferral affects the total taxes owed by and collected from these
properties,
3. Subtract this amount from the amount of property taxes owed by qualifying properties,
4. Determine the cost of the land use value assessment program in terms of lost tax revenues to
the public.
The use value of eligible lands is calculated annually by the State Land Evaluation and Advisory Council
(SLEAC), in cooperation with the Department of Agricultural and Applied Economics at Virginia Tech,
Virginia Department of Forestry, and Department of Conservation and Recreation.
Information on the 2008-2009 and current taxable values of properties participating in the Land Use
Value Assessment Program, the property tax rates paid by these properties, and the amount that other
property owners contribute to this program was provided by County Assessor Bob Willingham.
Tax rates in Albemarle County include a 12.8% surcharge that non-qualifying properties pay to support
the Land Use Value Assessment Program. This surcharge pays for the tax reductions that eligible
property owners enjoy, which lower property tax rates on eligible properties by 9 to 9.5 cents per year.
The total cost of this program to the county is zero. The surcharge paid by non-qualifying land
owners—which generated $1.9 million in 2007-2008 and $2 million in 2008-2009—reduced tax rates
for eligible lands by 8.89 cents per $100 assessed valuation in 2007-2008 and 9.29 cents per $100
assessed valuation in 2008-2009.
To think of this as a handout from one group of taxpayers to another is incorrect. It’s actually the
landowners paying the surcharge who receive the greatest benefit. Some of these benefits come in the
form of viewscapes, pastoral settings, open space, and the health- and flavor- benefits of locally-grown
produce. Some come in the form of environmental services, such as water recharge, water filtration,
habitats for wildlife, and absorption of air pollution.
As this study shows, even with their reduced property tax rates, the owners of qualifying lands in
agriculture, forestry and open space HELP TO SUBSIDIZE the uses that owners of residential properties
choose to pursue on their properties. This is because agricultural (and other use value) land uses
generate a large surplus–larger than any other type of land use, except perhaps for vacant land. This
contrasts with the $1.41 deficit that is created by residential land uses.
Here are the calculations that were used to determine the portions of tax collections paid by each
land use category:
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Albemarle County 2007-2008

Albemarle County 2008-2009
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City of Charlottesville 2007-2008

City of Charlottesville 2008-2009
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1.5.6 – Commercial, industrial and institutional allocation methods
The objectives of these allocations were to:
1. Gather U.S. Census Bureau Economic Census and County Business Patterns data for Albemarle
County and the City of Charlottesville,
2. Gather business license fee and gross receipts data from Albemarle County and the City of
Charlottesville,
3. Use this data to create a series of allocations, the purpose of which was to make it possible to
accurately apportion each line item revenue and expense listed in the county and city budgets,
4. Use the allocations to determine how much each commercial, industrial and institutional use
contributes in revenues and how much each use costs in the services it requires, and
5. Generate ratios showing the relationships between the different uses within each category.
The allocation methods used for the commercial, industrial and institutional calculations are as follows:
• # Establishments (per U.S. Census Bureau, 2008 County Business Patterns data)
• # Dealers (per county and city data; used when incomplete data for all establishments was
available from the U.S. Census Bureau)
• # Employees/Jobs (per U.S. Census Bureau, 2008 County Business Patterns data, except for
public employees/jobs which is from the Virginia Employment Commission)
• Payroll (per U.S. Census Bureau, 2008 County Business Patterns data)
• Taxable sales(per U.S. Census Bureau data)
• Business License Gross Receipts (per county and city data; used when incomplete data for all
establishments was available from the U.S. Census Bureau)
• Business License Fees (per city and county data)
All businesses are identified and grouped by their North American Industry Classification System (NAICS) codes.
Here is how each of these allocation methods was designed: Step 1 was to gather U.S Census data:

U.S. Census Bureau, 2008 County Business Patterns
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Step 2 – Organize numbers to generate allocations for # of Establishments, # Employees/Jobs, & Payroll
from U.S. Census Bureau 2008 County Business Patterns data, above. Allocations are by industry NAICS codes.
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Step 3 – Gather Business License Data from Albemarle County and organize by NAICS category
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Step 4 – Organize numbers to generate allocations for Business Licenses, Gross Receipts & Fees (Tax)
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Step 5 – Gather data on # Dealers & Taxable Sales from Albemarle County and organize by NAICS category
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Step 6 – Organize numbers to generate allocations for #Dealers & Taxable Sales
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Step 7 – Generate Allocations:

1.5.6.1 – Allocations for Albemarle County Commercial Uses
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1.5.6.2 – Allocations for Albemarle County Industrial Uses

Note: The percentages given by U.S. Census data for each industrial use represent the percentage of all businesses in the County; the “adjusted
% of Total” was calculated using these percentages so that the percentages given for each of the seven uses listed here would add up to 100%.
The resulting percentages are used to allocate each revenue and expense item in the Albemarle County 2007-2008 budget. For example, a
$1000 revenue item in the budget would be apportioned as follows using the # Establishment allocation method above:
$1000

$26

$5

$630
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$110

$145

$82

$1000

1.5.6.3 – Allocations for Albemarle County Institutional Uses
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Step 8 - Gather U.S. Census Bureau, 2007 Economic Census data for the City of Charlottesville
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Step 9 – Organize numbers to generate allocations for # of Establishments, # Employees/Jobs, & Payroll for the City of Charlottesville
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Step 10 – Gather Business License Data and organize by NAICS category – City of Charlottesville
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Step 11 – Organize numbers to generate allocations for Business Licenses, Gross Receipts & Fees (Tax) for the City of Charlottesville
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Step 12 – Gather data on # Dealers & Taxable Sales and organize by NAICS category – Charlottesville
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Step 13 – Organize numbers to generate allocations for #Dealers & Taxable Sales for the City of Charlottesville
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Step 14 – Generate Allocations for the City of Charlottesville

1.5.6.4 - Allocations for City of Charlottesville Commercial Uses
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1.5.6.5 – Allocations for City of Charlottesville Industrial Uses

Note: The percentages given by U.S. Census data for each industrial use represent the percentage of all
businesses in the City; the “adjusted % of Total” was calculated using these percentages so that the
percentages given for each of the four uses listed here would add up to 100%. The resulting
percentages are used to allocate each revenue and expense item in the City of Charlottesville 2006-2007
budget, which was used so the numbers would match up with numbers from the 2007 Economic
Census. For example, a $1000 revenue item in the budget would be apportioned as follows using the #
Establishment allocation method above:
$1000

$0

$481
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$519

$0

1.5.6.6 – Allocations for City of Charlottesville Institutional Uses
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2 – Break-even analysis
Objectives
The objectives of this section were to:
1. Calculate the “break-even” taxable value of a single family home: the value at which that home
generates sufficient real estate taxes at the current tax rate to pay for all the services required
by the household and its residents so that the dwelling is entirely revenue-neutral; and
2. Calculate the “compensating” taxable value and numbers of single-family homes at that value
that are required to make the entire residential category and all land uses revenue-neutral.

Methodology
A previous study that calculated a break-even price for single family homes in Albemarle County was
reviewed. The value calculated in this study, $634,970, was a little over four times the average taxable
of a home at the time the calculation was done—$154,788. Data from Section 1.1 was then analyzed
and a calculation was designed to determine the current break-even costs for single family homes.
The break-even cost was calculated, first, by taking the final revenue shortfall after all revenues and
expenses had been allocated to the various categories of land uses and, second, by dividing this dollar
amount by the number of single family homes in the city, then the county. The resulting number
represented the additional tax collections that would be required per single family home to make the
city and county budgets revenue neutral. This dollar amount was then divided by current tax rates to
find the taxable value that would be required to pay for all services used by residents in the community.
The resulting value was $634,350 for the City of Charlottesville. This is 2.16 times the city’s average
taxable value of a single family home, which currently stands at $293,347.
In Albemarle County, the break-even price was $668,761. This is 1.94 times the county’s average
taxable value of a single family home, which currently stands at $344,260.
The shortfalls between revenues collected versus expenses required were then reviewed to determine
how many houses at what value would be required to close the gap. This “compensating price”
calculation was carried out by, first, subtracting the total revenue amount from the total expense
amount after all land use allocations had been completed. Next, the resulting dollar amount was
divided by the current tax rate. The resulting number was then divided by 2,000 for both the City of
Charlottesville and Albemarle County.
For the City of Charlottesville, it would require 2,000 homes at an average taxable value of $1.537
million to bring the current stock of residences in the city up to the point where all residences and all
land uses would be revenue-neutral.
For Albemarle County, it would require 2,000 homes at an average taxable value of $2.713 million to
bring the current stock of residences up to the point where all residences and all land uses would be
revenue-neutral. This assumes that no other houses at a lower taxable value would be built.
These numbers help to demonstrate how deficient the current mix of residential uses is in generating
revenues from local sources to pay for the services that are required by local resident. These numbers
also demonstrate how impossible it will be for either the City of Charlottesville or Albemarle County to
ever “build their way” out of this dilemma.
A table showing how the calculations were carried out is shown on the next page:
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Here is how the break-even calculations were carried out for Albemarle County:

Here is how the break-even calculations were carried out for the City of Charlottesville:
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3 – Per capita costs
Objectives
The objectives of this section were to:
1. Break down each budget item from local government, Albemarle Service Authority and K-12
schools into per capita resident and per capita population served numbers.
(Per capita resident counts permanent residents, using U.S. Census Bureau population data; per
capita population served counts the amount of time that people from various groups spend in
the county, adjusting for people who commute into and out the county for work, college
students who live in the county only during the academic year, and tourists who visit the
county.)
2. Use state and federal data to calculate per capita resident shares of revenues and expenses
generated at the state and federal levels.
3. Generate a list of the services required from local, state and federal local governments; from
private entities such as utilities; from nonprofit organizations such as churches; and from private
sector businesses such as retail shops, segregating the private entity uses into required services
(such as food, shelter, heat, light and trash pickup) from desired services (such as entertainment
facilities and nearby specialty shops).

Methodology
Data for the local analysis was obtained from the City of Charlottesville, Albemarle County, Albemarle
County Service Authority, Charlottesville City Schools, Albemarle County Public Schools, Weldon Cooper
Center for Public Service, Charlottesville Visitor’s Center, Virginia Employment Commission, U.S. Census
Bureau, and University of Virginia, Piedmont Virginia Community College, Blue Ridge Community College
and Mary Baldwin College enrollment data.
Data for the state and federal analyses was obtained from the Tax Foundation.
Data for the list of services required was obtained from all the sources listed above, as well as yellow
page listings and data base searches.
Findings were generated by dividing all local budget items for both revenues and expenses by the
number of per capita permanent residents and, again, by the per capita population served. State and
federal numbers were derived by dividing revenue and expense items by the number of per capita
permanent residents in the City of Charlottesville and by the number of per capita permanent residents
in Albemarle County.
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4 – What’s in the pipeline?
Objectives
The objectives of this section were to:
1. Calculate the number of active building permits for residential units and additional commercial
space that have been approved and are ready to be built, and
2. Determine the fiscal impacts that the new residential units and additional commercial space will
have on current budgets and the land use ratios generated in Section 1.1.

Methodology
This section was made easy by reports prepared by staff in the City of Charlottesville and Albemarle
County at the urging of the Piedmont Environmental Council. A build out analysis, conducted by the
Charlottesville Department of Neighborhood Services, was released in November 2011. The number of
approved housing units and commercial space were calculated by Albemarle County staff and reported
during discussion at a February 2012 Board of Supervisors meeting.

5 – Infrastructure costs
Objectives
The objectives of this section were to gather quantitative information on all the various aspects and
categories of infrastructure, including:
•
•
•
•
•
•

Current capacity;
Number of people served;
Whether the level of service provided is adequate;
Whether there is surplus capacity and, if so, how many additional people can be served;
Whether there is insufficient capacity and, if so, how large the deficit is; and
What the estimated per capita cost is of bringing infrastructure facilities with inadequate
capacity up to grade to provide adequate levels of service. In other words:
 Is there a backlog of unmet needs? If so, how large is the backlog and what will it cost to
fulfill those unmet needs?

The biggest surprise in this study is that no one in the county could provide specific answers to these
questions.
The city fared better, since it has had a stable population for 35 years and therefore is not playing catch
up. The City was focusing on the costs of upgrading its extensive network of sidewalks at the time this
study was being conducted. While the City at least knew what needed to be done and how much it was
going to cost, like the County, it did not have sufficient funds to meet this need.

Methodology
Three different University of Virginia interns—Stewart Walker, a civil and environmental engineering
student; Caitlyn Campbell, a Commerce major, and Selena Hilton-Aragon, a candidate for a Master’s
degree in Urban and Environmental Planning—attempted to gather information for this section at
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different times over the course of the 2010-2011 academic year. Neither Stewart nor Caitlyn were
successful and Stewart resigned his internship to devote full time attention to his classes.
County officials initially indicated that the study’s infrastructure questions could be answered by reading
the county’s Capital Improvements Program and the Capital Needs Assessment, as well as its
Comprehensive Plan and the Master Plans that have been prepared for Crozet and Places 29.
One intern after another tried doing this, and came back with more questions than answers. The interns
and project director met six times with county staff, exchanged numerous emails and pored over all of
the documents made available. Selena finally concluded that the information being sought simply was
not available.
Here is what Selena said about her experience in trying to gather data: “I set out to find quantitative
data on infrastructure requirements and performance for current and future populations. The data I was
seeking was expected to describe both minimum and optimal service levels of service for everything
from schools to fire and rescue, from parks and recreation to judicial buildings.
“Initially I familiarized myself with a cost of growth study out of Florida, with a format and methods
similar to what we were seeking to utilize. I also read through the Albemarle and Charlottesville
Comprehensive Plans in search of the information required. I visited with the Charlottesville Public
Works office and had a meeting with Gary O’Connell from the Albemarle County Sewer Authority. I also
met with Mark Graham from the Albemarle County Department of Community Development. These
meetings helped me gain knowledge of how the county and city function, but did not assist in the
acquisition of quantitative data.
“The sources of information I explored to the greatest degree were the Neighborhood Plans for
Albemarle County where some of the necessary information was outlined. This information consisted of
some quantitative data, number of police officers per 1000 residents, for example. But it was hard to
connect this information with any specific measures or performance standards. This made the study
very difficult to perform through quantitative analysis.”

6 – Growth projections
Objectives
The objectives of this section were to:
1. Calculate the fiscal impact of adding more people to Albemarle County, particularly in light of
the fact that the county has 7,700 residential units and over 1 million square feet of commercial
space in the pipeline that already are approved but not yet built, and
2. Create fiscal impact cost projections for populations 125,000, 150,000 and 200,000 people.

Methodology

The budget, calculations and ratios for Albemarle County’s 2008-2009 fiscal year were used as the basis
for the projections.
Revenue items that are not tied to and directly influenced by per capita population changes were
identified and removed from the analysis. These revenue items are:
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•
•
•
•
•

Machinery and Tools
Business Licenses
Bank Franchise Fees
Interest on the use of money and property
Sale of surplus property

It could be argued that increases in population may bring about increases in the first three items.
The first item, however, is tied specifically to industrial land uses and increases only as specific types of
uses within this category in crease.
While the next two items, the number of businesses applying for licenses and the number of banks
locating in the community, are likely to increase as the population increases, these are an indirect, not a
direct result of per capita increases.

Learning from the projections contained in a 1972 Urban Institute study

Trying to project revenues from existing revenue items is fraught with difficulty, as can be seen in results
from the 1972 Urban Institute study on Hollymead Phase 1 (see Section 7, below). Of all the revenue
and expense items considered by the 1972 study, the largest discrepancy was in its projection of the
revenues that would be generated from business licenses and fees.
With the advantage of 40 years of hindsight, it can be seen that most of the projections in this study
were relatively accurate in terms of estimating relationships between revenues and expenses. The
study predicted that there would be a significant shortfall between revenues and expenses and the
development would generate a deficit.
That part of the projection was correct. What was incorrect was the extent of the shortfall. After 40
years of growth and adjustment, the shortfall is 60 percent greater than estimated.
The major reason the projection was off was because the study underestimated the extent of both
revenues and expenses. However, it only understated revenues by 16 percent, while it understated
expenses by 182 percent!
The largest understatement was in its projection of revenues from business licenses and fees. As with
all other revenue and expense items considered in the study, these were projected forward using a per
capita formula. Because the study assumed these fees would change in proportion to per capita
population growth, it did not account for factors influencing these items outside the development, and
therefore underestimated the value of revenues from business licensing and fees by a whopping 415
percent!
Note that the study did not overestimate these fees, it underestimated them. That means more fees
were generated than estimated by the 1972 projections. Even so, the development today is running a
shortfall that is 60 per cent greater than estimated.
The point is, revenues from these licenses and fees are not tied specifically to per capita population
growth in any one specific locality, jurisdiction or development. Other external factors also have an
influence—sometimes an outside influence—on these revenue items. These external factors could just
as easily depress these revenues as increase them. The point that is important to remember in the
context of this study is that revenues from these fees are not tied to individual per capita rates. They
respond instead to the larger market economy.
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On the other hand, all of the expenses included in the 1972 study were directly related to the
development and to providing the services that are both required and desired by its residents today. All
of these expenses were consistently understated by the 1972 study by an average factor of almost two
to one.
In the case of the 1972 study, the county grew, business boomed, and the growth and revenues in
commercial land uses far outpaced the study’s projections. Nevertheless, the shortfall between
revenues and expenses for residential development was 60 percent greater than projected!

Adjusting for differences in revenues and expenses over time

To help correct for the disparity in the projections from the 1972 study, all items that are not directly
influenced by per capita growth rates have been removed from the projections carried out by this study.
The projections use linear progressions, based on current actual per capita revenue and cost numbers,
to project the impacts of growth with the addition of 25,000 new residents, 50,000 new residents and a
doubling of population with 100,000 new residents.
For the reasons given previously in this study, only the revenues that are derived locally are counted.
Any linear progression will yield the same relative result at any future point in time, since all factors are
held constant in these types of progressions. Not counting revenue items that are not directly
influenced by per capita population growth helps to account for differences that will occur over time.
Data from the linear progressions were then combined with projections contained in the county’s
proffer documents.
Proffers are voluntary offers by a landowner to perform an act, contribute money or donate land in
order to mitigate the impacts of new development that result from a rezoning.
Considerable thought has gone into developing a series of legally defensible proffer documents for the
county to use in projecting the cost impacts of new residential and commercial developments.
The county’s proffer documents, which are reviewed and updated as necessary by the County’s Fiscal
Impact Advisory Committee, contain estimates of the costs incurred by adding new single family, single
family attached, multi-family and mobile home units. The proffer documents also contain estimates of
how budget revenues will be impacted by the addition of new residents.
Considerable backup documentation exists for the proffers. They also have been reviewed extensively
by legal counsel to ensure they are legally defensible and do not leave the county open to lawsuits.
In a word, they are extremely conservative.

How the county’s proffer documents were developed
The county’s proffer calculation methodology was not, and is not, intended to be a cost of growth
study. The purpose of the calculations was to derive dollar amounts that would reflect only the types of
costs that would be allowed for inclusion in the calculation under Virginia law. In practice, this meant
that the county’s Fiscal Impact Advisory Committee (FIAC) faced two major constraints: (1) operating
costs associated with new development could not be included in the calculation; and (2) only
infrastructure costs that appeared at the time in the County’s Capital Improvement Program/Capital
Needs Assessment (CIP/CNA) document could be included in the calculation. The Fiscal Impact Advisory
Committee was aware at the time that the proffer calculation methodology was developed that these
constraints might leave out several important costs associated with new development
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Weaknesses in the County’s proffer documents
The county’s proffer documents suffer from several major weaknesses. For example: (1) they do not
include costs for all of infrastructure that will be required by a new development; and (2) they do not
take into consideration Population Impact Points–the points at which the addition of a few more people
requires major upgrades in expensive infrastructure facilities, such as wastewater treatment facilities.
With this said, this study nevertheless used the proffer documents as the basis for its projections.
For the purposes of projecting costs forward, this study used the estimated costs cited in the proffer
documents for a single family dwelling unit (or SFD), since this provides a very conservative (and
therefore significantly understated) cost projection. Even so, one can readily see that the costs add up
quickly.
The proffer documents show non-transportation costs for SFDs of $18,714 plus transportation costs of
$3,827 for a total combined cost of $22,541 per dwelling unit. Similar costs are broken out for single
family attached town houses (SFA/TH), multi-family residences (MF) and mobile homes (MH). For
SFA/THs the cost is $15,584, for MFs the cost is $13,835 and for MHs the cost is $20,651 per unit.
This study uses $22,541 as the cost that is incurred for the infrastructure necessary to support a new
dwelling unit with an average of 2.27 people, the U.S. Census Bureau per capita density for Albemarle
County at the time the proffer calculations were made. When rounded, this number results in a per
capita cost of $10,000 (or $22,700 with 2.27 people per household).

Adjusting for the proffer’s weaknesses
To overcome the weaknesses in the proffer documents, three changes were made.
•

First, the proffer documents make optimistic projections that revenues increase by 4% per year
as new residents are added to the County. In addition, the proffer documents project that these
increases can be used to pay down the debt service required by new infrastructure. However,
as the projections from the 1972 study show, predictions like this are fraught with difficulty,
especially when they are based on what may seem like optimistic projections of revenues from
commercial land uses.
As shown in this study, every person already in the county creates a deficit in the amount of
revenues generated versus the expenditures made, not just at the local level, but at the state
and federal levels as well.
For the reasons described above, items that are not influenced by per capita increases were not
included in the revenue projections. Also, only the revenues that are derived locally are
counted.

•

Second, the proffer documents assume that current levels of federal and state revenue will
remain constant, and will be available to offset ever increasing per capita deficits in locally
generated revenue. Given the current anti-tax environment and acceptance of devolution (the
passing on of greater fiscal responsibility to local governments from the jurisdictions above
them), such implied federal and state capacity is very unlikely to materialize.

•

Third, the proffer documents only count expenses for the services provided to residents by the
county, showing costs for courts, fire stations, police, parks, recreational facilities, libraries, and
schools, thus leaving out water, sewer and waste disposal, which are not provided by the
county. Also missing are detention and correction facilities, human service facilities, health
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facilities, and other government and public works facilities, as well as utility extensions for gas,
electricity and Internet.
Some critics of the proffer documents have stated that its cost estimates—which work out on a
household basis to be about $10,000 per person for facilities that will be required over a 20-year
period and paid for with bonded debt over that period—probably pay only for the costs of
expanding schools.
To account for other infrastructure costs not included in the proffer documents, the proffer document
average of $10,000 per person was doubled in this study to $20,000 per person. Instead of charging this
as a one-time fee, the cost has been spread out as a cost of $1,000 per person per year for 20 years, the
period over which bonded debt would be paid down, with a 5% financing charge added. Even with this
adjustment, the costs still are most likely understated.
Here is how the projections were carried out:
Please see the next page.
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Here is a summary of findings, from above:

Here is how the various land uses compare with each other with numbers from the 2008-2009 budget:
Please see next page:
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Ratios generated from 2008-2009 Albemarle County budget, using actual revenues and expenses, with a population of 94,908:
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Projected ratios, with population of 125,000:
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Projected ratios, with population of 150,000:
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Projected ratios, with population of 200,000:
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7 - Previous Fiscal Impact Studies
There never has been a rigorous and comprehensive cost-benefit analysis for the entire county or city.
Although a few previous analyses produced critical and reliable findings, on which a sound and
comprehensive cost-benefit analysis could be based or begun, none are comprehensive or recent
enough to offer a reliable estimate of the merits or demerits of a growth-led public finance strategy.
Among the more prominent previous studies are the following:

City of Charlottesville
Although there have been a number of project-specific fiscal impact studies for proposed developments
over the years, there have been very few citywide studies. In talking with city department heads and
searching data, only two were located:
Economic Development Strategy and Fiscal Impact Analysis for Downtown and Other Commercial
Corridors in Charlottesville, Virginia
By Robert Charles Lesser & Co (RCLco), in Washington, DC, date not available.
Jefferson Area Eastern Planning Initiative
Produced by the Thomas Jefferson Planning District Commission (TJPDC) with a grant from Federal
Highways Administration (FHWA) Transportation & Community & System Preservation (TCSP) Program,
September 2001.

Albemarle County
Because of its continued growth over the past three decades, Albemarle County has accumulated a large
number of project-specific fiscal impact studies for proposed developments. Like the City of
Charlottesville, however, very few countywide studies have been done. Prior studies related in some
manner to this study are described below, starting on the next page.

Albemarle County, south of Crozet

photo by Craig Evans
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Muller and Dawson, The Fiscal Impact of Residential and Commercial Development (1972)

In 1972, the Urban Institute commissioned a study of the Hollymead Phase 1 development, authored by
Thomas Muller and Grace Dawson and entitled The Fiscal Impact of Residential and Commercial
Development: A Case Study.
Ultimately, this study estimated the difference between the county revenues generated by the
proposed residential and commercial development of Hollymead Phase I and the county expenditures
likely to be incurred as a result of the development. The authors meant it to be used as a “prototype for
evaluating the net fiscal effect of a proposed project.”
Using Albemarle County’s actual receipts for fiscal year 1972, Muller and Dawson estimated the
revenues generated from real estate taxes, personal property taxes, fees, state revenues, sales taxes,
and more. They then estimated all operating expenditures and capital expenditures directly linked to
Hollymead Phase I.
The final results of this revenue-expenditure analysis indicated that total county expenditures associated
with the Hollymead development would exceed county revenues from the development.
In an effort to gauge the value and accuracy of the study’s estimates, UVA intern Clark Belote used
recent data to update the Urban Institute analysis in 2011. Although the Hollymead development did
not actually manifest into Phase I and Phase II as originally planned, Steven Allshouse, Albemarle
County’s Manager of Economic Analysis and Forecasting, provided estimates of the comparable data.
Methodology
In an effort to gauge the value and accuracy of the study’s estimates, the 1972 study figures were
updated to 2009 dollars. County data was then obtained on the current revenues and expenditures
associated with the development.
The comparable data showed that some estimates made by the study were incorrect, with some
projections underestimating impacts, and some projections overestimating impact. Other factors that
occurred—how the build out actually occurred, for example—were not anticipated by the study.
The new data, illustrated in the table on the next page, showed that, in the aggregate, the Urban
Institute estimates proved remarkably accurate; their prediction of an ongoing cost-revenue deficit
conformed very closely to the estimates generated by this study’s updated cost-benefit analysis.
Results
The 1972 study predicted that projected revenues of $601,241 would have to almost double—increasing
by $501,501—to close the shortfall with estimated expenditures.
As the updated analysis revealed, while the actual shortfall between revenues and expenditures is 60
percent greater than that estimated in the 1972 study, the magnitude of the shortfall, a little less than
twice the revenues generated by the development, was very close to that estimated in the 1972
analysis. As the table below reveals, although 1972 the analysis underestimated revenues by 16
percent, it underestimated expenses by 182 percent!
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Chart Notes
(a) Albemarle County average—or Albemarle County average multiplied by the 238 dwelling
units in the subdivision. Density is 2.11 individuals per dwelling unit.
(b) Actual count from Albemarle County Public Schools.
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(c) This figure represents the FY 2011 assessed values for 2801, 2771, 2773, and 2775 Powell
Creek Drive. The annual cost is calculated by taking total amount, dividing by number of
dwelling units, 238, and dividing by 20, the number of years over which bonded debt will be
paid out.
(d) Applicable data covers the following streets, assumed to be Phase I of the Hollymead
subdivision: Easy Lane; Derby Lane; Goldentree Place; Hollymead Drive; Insurance Lane;
Lamkin Way; Maiden Lane; Poes Lane; Powell Creek Drive [Schools Only]; Ravens Place;
Redwing Lane; Robin Lane; Sourwood Place; Tinkers Cove; White Oak Lane; and Woodburn
Road. The total commercial acreage accounted for is 9.167

Tamara Vance, Fiscal Impact of Major land Uses, Albemarle County (1984)

Undertaken at the behest of the Piedmont Environmental Council, and based on the county budget from
the 1983-84 budget year, this study identified revenues and expenditure tied to three major land uses in
the region: residential; industrial/commercial; and what the author referred to as “farm, forest, and
open space.”
Based on allocation estimates from Albemarle County staff, the author allocated estimated budget
portions to each of the major land use categories.
Concluding that residential use “is being subsidized by the other two major land uses,” Vance estimated
that for every dollar of revenue generated:
•
•
•

Residential land use required $1.16 in public service costs,
Industrial/commercial land use required $0.48 in public service costs; and
Farm/forest/open space land use required $0.21 in public service costs. 1

The study also reported changing land use patterns in Albemarle County, drawing on the acreage
recorded in the 1970, 1977, and 1982 Comprehensive Plans.
From 1970-1977:
•
•
•

Residential land use increased by 957 acres per year,
Industrial/commercial land use increased by 27 acres per year, and
Farm/forest/open space land use decreased by 1,247 acres per year.

From 1977-1982:
•
•
•

Residential land use increased by 1,032 acres per year,
Industrial/commercial land use increased by 620 acres per year, and
Farm/forest/open space land use decreased by 1,634 acres per year.

Like other successive studies, this one exploded the myth that residential growth “expands the tax base”
in a manner likely to improve fiscal capacity and the financing of essential public services.

Steven Allshouse, The Effect of Growth on Local Tax Rates (1995)

On a more project-specific level, the county contracted with Tischler & Associates, Inc. of New Jersey to
develop a fiscal impact planning tool, known as the Cost-Revenue Impact Model (CRIM), which was
completed in June 1995.
1

Tamara Vance, Piedmont Environmental Council, “Fiscal Impact of Major Land Uses, Albemarle County,” June
1984.
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The CRIM has been used as the basis for most of the project specific fiscal impact studies that have been
conducted by the county since 1995.
In addition, the methodology and parameter values in the CRIM were used as the basis of a master’s
thesis produced by Steven Allshouse, the county’s current Manager of Economic Analysis and
Forecasting.
The thesis, The Effect of Growth on Local Tax Rates: Theoretical and Empirical Evidence from Virginia
Jurisdictions, attempted to measure the net fiscal impact of growth in Albemarle on a countywide basis.
The Allshouse study set out to test correlations between tax rates and county population growth.
Allshouse investigated the correlation between percentage changes in population and percentage
changes in real estate taxes over different time periods. He ran ordinary least squares regression
analyses with population percentage change as the independent variable and real estate tax rate
percentage change as the dependent variable for Virginia counties, independent cities, and for both
combined, from 1980 to 1993. 2
For most of these analyses there was no discernible relationship between the two variables, with very
weak r and R-squared figures. Here r is the correlation coefficient, indicative of the strength of
relationship, while the square of that value indicates how responsible the change in the independent
variable (population growth) was for change in the dependent variable (real estate tax).
Allshouse concluded that the results of his 12 different regressions, “generally do not support the theory
that changes in population result in changes in tax rates.” 3
To update this analysis, comparable data was compiled by UVA intern Clark Belote for 15 subsequent
years (1993 to 2008).
In addition, per capita personal income was included over the same time period as an additional
variable. This was done to demonstrate the possibility that such income gains might be substantial
enough to offset the costs of growth without major changes in the local property tax rate.
As in the original work, population changes were arrayed against the tax rate percentage for counties,
cities, and for both combined. These changes were illustrated with scatter plot diagrams and trendlines.
Personal income per capita for select counties in the same years (1993 -2008) were then arrayed against
population change.
The results of the analysis indicated minimal, or non-existent, relationships between population and tax
rates.
All three regressions produced an inconclusive negative correlation coefficient, indicating that for
Virginia localities since 1993, tax rates have generally decreased while population has increased.
Virtually all counties had an increase in population, while the majority had a decrease in real estate tax
rates.
In the case of Albemarle County, population increased by 23.04% while its real estate tax rate increased
by just one penny per $100 assessed value.
2

Steven Allshouse, “The Effect of Growth on Local Tax Rates: Theoretical and Empirical Evidence from Virginia
Jurisdictions, 2000.”
3
Ibid, p. 58.
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Scatter Diagram for Regression for All Localities
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Much like the regression analysis for population and tax rates, there was no significant correlation
between personal income and population growth. This analysis produced a correlation coefficient of
-.0725 and an R-squared value of .027. The scatter plot can be seen below.
Population and Personal Income
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The two dependent variables here serve as proxies for potential costs and benefits to local communities.
An increase in tax rates might suggest, for example, that higher costs of growth are being passed on to
the taxpayer. Conversely, an increase in personal income might suggest that growth is providing an
economic benefit to residents that may be sufficient to offset the new costs of growth. Because these
proxies are so weak—especially in a period of rapidly changing land values (where tax rates are less
significant) and increasingly uneven income distribution—it is difficult to draw such a conclusion with
any confidence.
Although few of the statistical analyses undertaken in this study proved the existence of reliable
correlations, it is important to recognize that these analyses centered on tax rates. These rates are less
and less reliable as an indicator of a local government’s fiscal posture in an era of rising real estate
speculation and accelerated population growth. Moreover, any correlation between population and
taxation that examines the relationship in any of the years since 1970 also ought to acknowledge in this
period a rising tendency to bury costs, privatize former public services, and to let existing services and
infrastructure decline, especially on a per capita basis. 4

Allshouse, Aggregate Development in Albemarle County (2000)
In May 2000, Allshouse issued a revision of his July 1999 report entitled, “Aggregate Development in
Albemarle County: A Preliminary Examination of the Fiscal Impact of Growth.” He predicted that a large
deficit would emerge if growth was to continue at its then-current pace.
The principal aim of the study was to test hypotheses about potential land use combinations that might
balance the costs of development with the revenues such development might generate.
As Allshouse stated, “the County’s Cost Revenue Impact Model (CRIM) and other similar average cost
fiscal impact models assume fixed parameter values as well as linear cost and revenue functions. Given
these two assumptions, I showed, mathematically, that is was possible that, if a community had the
‘right’ mix of new development, this mix of development would render a neutral fiscal impact. The
conclusion was that, under certain conditions, the assumptions contained in an average cost fiscal
impact model could render scenarios in which growth would pay for itself.”
Allshouse also noted, however, that “in practice this assumption likely does not hold true; as population
increases, we typically would not expect that per-capita costs and revenues would remain fixed. This
point serves as a caveat about my previous theoretical conclusion regarding the mix of development,
but does leave open the possibility that growth could pay for itself, depending on how the various
parameter values change with increases in population. The CRIM-generated results that I derived in my
aggregate development report of May 2000, therefore, should be treated with caution.”
4

In large measure, it is this difference (between rates and total tax bills), along with the tendency to bury
significant costs, that explains the contrast between Allshouse’s findings and the highly regarded theory and
analysis of Eben Fodor, illustrated in Better Not Bigger: How to Take Control of Urban Growth and Improve Your
Community (Gabriola Island, BC, Canada: New Catalyst Books, 1999). A key part of Fodor’s analysis is his
contention that “growth-first” strategies have such a large cost that higher tax rates (mostly on the poorest
taxpayers via regressive local tax structures) are an inevitable consequence of their adoption. At first, the two
views held by Fodor and Allshouse may not seem compatible. But one can see how Fodor’s contention may
correspond more closely with the Allshouse analysis if one recognizes that, while Allshouse focuses solely on tax
rates, Fodor takes the next step, adjusting for the way in which rates now mean much less than the total tax bills
and broadens the definition of taxation so that it includes all payments rendered for public structures, services,
and civilizing amenities (fees for public school sports teams and parks, excises placed on goods and services, traffic
fines not connected to safety, new local option sales taxes, etc.).
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Assessing the potential for local growth that continued at the same pace as the most recently measured
decade-and-a-half, Allshouse concluded:
“Between 1984 and 1997, Albemarle County's population grew from 59,300 to
77,500…this increase of [18,200 or] roughly thirty percent coincided with the
construction of…11,162 new housing units, and 6,998,000 square feet of new
nonresidential development.”
“This level and mix of residential and nonresidential development, if replicated between
the years 1999 and 2012, potentially would have serious fiscal implications for Albemarle
County.”
Indeed, using the CRIM (the Cost Revenue Impact Model compiled for the county by Tishler & Associates
of Bethesda, Maryland) and basing his analysis on the assumption that the residential and
nonresidential construction that took place during this time period would be replicated exactly during
the years between 1999 and 2012, Allshouse noted:
“The most striking outcome [of this experiment] is the chronic and increasing net fiscal
deficit that would result from market-driven development….By 2012, the yearly shortfall
resulting from growth would equal $14,569,000. The magnitude of this hypothetical
deficit is fairly large. Albemarle County's [entire] fiscal year (FY) 1998/1999 operating
budget was $134,889,551. A growth-related shortfall of $14,569,000 would have been
equivalent to about 11% of the County's operating budget. This means that, in order just
to maintain present levels of service, Albemarle's FY 2011/2012 budget would have to be
11% larger than the County's FY 98/99 budget.”
Adjusting for inflation, Allshouse concluded that the county would require 4 percent annual increases in
revenue just to “avoid deterioration in local public services.” Although the county did realize something
very close to this 4 percent threshold, without having raised property tax rates, only extraordinary real
estate inflation—which generated much more revenue with essentially stable rates—made this possible.

Free Enterprise Forum, Local Government Spending Index (2011)
A more recent study from the Free Enterprise Forum, which attempted to illustrate public spending
trends in the region over the last 20 years, also was correlated to population changes. Published in
January 2011, the report included a Local Government Spending Index (LGSI), an objective measure of
local spending modeled after the economic methodology used to calculate the Consumer Price Index.
Focusing exclusively on operating budgets (excluding capital budgets), the report found that Albemarle
County real per capita spending increased 75% over the study period (1990-2009), which placed it
second for the region behind the City of Charlottesville (81%). By comparison Louisa, Greene, Fluvanna,
and Nelson all had increases between 43% and 58%. Since 2005, Albemarle has the highest real per
capita spending increase of any locality in the study. 5
Over the study period:
•
•
•

Albemarle averaged an inflation-adjusted increase in operating expenditures of 4.64% per year.
Total county spending adjusted for inflation increased by over 136%
During the same period, population and school enrollment increased by only 39.7% and 24.5%
respectively, as seen in the figure below.

5

Williamson and Des Rocher, Choices and Decisions: The Free Enterprise Forum Local Government Spending Index
(LGSI), January 2011.
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•

Inflation-adjusted per capita spending increased 75.43%. 6

Clearly, all spending increases exceeded population growth.
The Free Enterprise Forum analysis was primarily designed to illustrate how a theoretically inefficient
local government spends more than it should. Yet it serves instead as an illustration of how—in an era
of buried costs, increasingly regressive taxation, and public service degradation—a fairly wealthy county,
such as Albemarle County, may feel compelled to make up some of the difference between funding and
needs by raising revenue faster than population increases would seem to merit.

As part of the OSPS study, UVA intern Clark Belote updated the Free Enterprise Forum analysis. In
Belote’s analysis, detailed data was only available for fiscal years 1994 through 2009. The budget data
summarized in the table below reaffirmed the general trends and conclusions found in the Free
Enterprise Forum study. Inflation-adjusted total revenues over the 16-year time period increased
126.99% and total expenditures increased 129.19%. Meanwhile, per capita revenue only increased
79.14% compared to a per capita expenditures increase of 116.65%.
Reflecting the tendency for service erosion to reach deeper levels in school budgets versus public safety,
road maintenance, or general government, the subtotal for school expenditures increased 77.06%, while
general government operational expenditures increased 128.53%. All adjusted for inflation, property
tax revenues increased 110.93%, state revenues 98.66%, and federal revenues 1,210.53%. The largest
federal increase came between 2002 to 2003, which mostly reflects the relatively small amount of
federal revenue in the county’s budget and the relatively large infusion of federal money associated
with the enactment of the No Child Left Behind Act of 2001, signed into law in January 2002.
6

Ibid.
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Albemarle County Budget Change
Real % Change 1994 to 2009
Property Taxes

110.93%

Other Local Revenue

104.63%

State Revenue

98.66%

Federal Revenue

1,210.53%

Total Revenue

126.99%

General Government Expenditures

128.53%

Total School Expenditures

77.06%

Total Expenditures

129.19%

Per Capita Revenues

79.14%

Per Capita Expenditures

116.65%

Other Virginia Analyses
Richard Calderon, “Fiscal Analysis of Rural Land Use,” (1982)

Undertaken by the Loudoun County Department of Planning at a time in which Loudoun County proved
to be undergoing rapid development, this study concluded that residential land use in the county was
necessarily subsidized by other land uses, including industrial and commercial property and farmland. 7

American Farmland Trust (1994-2005)

Averaging the findings of six studies undertaken throughout Virginia from 1994 to 2005, The American
Farmland Trust reported that, even in the absence of any capital costs, most residential development
results in a fiscal net loss to localities, generating an estimated $1.18 in public services costs for every
$1.00 in associated revenue increases.
Undertaken by the Piedmont Environmental Council, the Valley Conservation Council, and the American
Farmland Trust in the counties of Clarke (1994), Augusta (1997), Northampton (1999), Frederick (2003),
Culpeper (2003), and Bedford (2005), these six studies were based on the Cost of Community Services
(COCS) model developed by the American Farmland Trust in the 1980s. As of May 2012, the COCS
model had been used in 151 fiscal impact studies in communities throughout the United States.
Much like the cost-of-growth analysis presented here, these studies found that, compared to residential
development, farmland and commercial and industrial properties require much lower levels of public
service for each dollar of associated revenue. The recognition of this pressure is one reason this cost-ofgrowth analysis includes a novel “hybrid” land use categorization (in section 1.4), in which distinct land
use categories such as residential and recreational or residential and agricultural are combined
(alongside the distinct, non-combined calculations). This is done to illustrate what happens both in
realistic situations (additional recreational land use coming into play because additional residents
demand it) and in situations where farms increasingly become sites of residential expansion.

7

Richard Calderon, “Fiscal Analysis of Rural Land Use,” Department of Planning, Loudoun County, Virginia, 1982.
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In the other two categories associated with positive revenue-to-cost ratios—industrial and commercial
land uses—these fiscal advantages prevail only if such land uses can be expanded without also
expanding residential populations in any significant way. 8

Kurt Stephenson, et al, “The Influence of Residential Development Patterns on Local
Government Costs and Revenues,” (2001)
Darrell Bosch, Vinod K. Lohani, Randy L. Dymond, David F. Kibler, and Kurt Stephenson,
“Hydrologic and Fiscal Impacts of Residential Development: A Virginia Case Study.” (2003)

Undertaken by Kurt Stephenson and associates at the Department of Agricultural and Applied
Economics at Virginia Tech University, these studies isolate residential costs and revenues, underscoring
the way in which such development cannot generate revenues equal to its costs, and in the second
study, also the way in which attendant environmental costs (often ignored or deferred) mount in
tandem with the increasing fiscal deficits connected to residential development in Virginia. 9

8

Due to the nearly endless possible combinations illustrating the wide variety of possible industry outputs,
profitability, labor intensity, and employee recruitment characteristics, the authors of this analysis made no
attempt to produce hybrid cost-benefit ratios in the industrial and commercial categories.

9

Kurt Stephenson, et al, “The Influence of Residential Development Patterns on Local Government Costs and
Revenues,” Blacksburg, Virginia Polytechnic Institute and State University, 2001; Darrell Bosch, Vinod K. Lohani,
Randy L. Dymond, David F. Kibler, and Kurt Stephenson, “Hydrologic and Fiscal Impacts of Residential
Development: A Virginia Case Study.” Journal of Water Resources Planning and Management 129 (March/April
2003) 2: 107-114.
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