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EXECUTIVE SUMMARY

This study examines the cost of community ser-
vices for land-use categories in Clarke County, 
Virginia for Fiscal Year 2017. Clarke County is a 
predominantly rural county on the western edge of 
the rapidly growing Washington–Arlington–Alex-
andria, DC–VA–MD–WV metropolitan statistical 
area, which saw its population grow 14.7 percent 
from 2000 to 2017 and is projected to grow an addi-
tional 10.0 percent by 2040. Continued residential 
growth concerns some current residents because of 
the potential loss of prime farmland and open space 
to development and possible negative fiscal impact 
of new residential development. The incremental 
taxable value of residential properties is often less 
than the public services demanded. As urbanization 
proceeds, communities often also require or demand 
higher levels of public services such as faster public 
safety responses, more parks and recreation servic-
es, and other urban amenities.

The Cost of Community Services (COCS) meth-
odology was pioneered by the American Farmland 
Trust in the mid-1980s. It is loosely based on fis-
cal impact methodology, which attempts to gauge 
the net fiscal effects (revenues generated minus ser-
vice expenditures created) of different types of new 
development on a community. 

COCS studies require systematically assigning rev-
enue and expenditures to particular land uses.  They 
then compute the ratio of total expenditures required 
by land use to total revenues generated by land use.  
If the ratio is greater than one, then the land use gen-
erates less revenue than it requires in expenditures 
and creates a local fiscal deficit.  If the ratio is less 
than one, then the land use requires less in the val-
ue of services than the revenue it generates a fiscal 
surplus. 

COCS studies usually find that commercial/industri-
al and agriculture/open spaces ratios are much less 
than one, and residential ratios are higher than one. 
A recent comprehensive inventory of 125 COCS 
studies nationwide finds that the average ratio for 
residential is 1.18, commercial/industrial is 0.44, 
and agriculture is 0.50. An examination of seven 

studies conducted in Virginia over the last 25 years 
indicates an average of 1.18, 0.38, and .33 respec-
tively. COCS study outcomes can be expected to 
vary based on the particular service mix offered by 
the local government and certain methodological 
choices of the study. Cost of Community Services 
studies are descriptive rather than prescriptive: they 
provide a snapshot of current land use net fiscal 
contributions, and the ratios cannot necessarily be 
extrapolated to future development patterns. More-
over, fiscal benefits are only one of several available 
metrics of community impact or welfare available.  
Other metrics include economic output and social 
benefits.

In conducting the study for Clarke County, an 
effort was made to adhere closely to the methodol-
ogy used by the American Farmland Trust (AFT).  
This meant that the land-use definitions used by the 
AFT in other studies were adopted here, including 
residential (property used for dwellings, including 
single-family homes, farmhouses, mobile homes 
and rental units, and associated yards), commercial 
and industrial (property used for business purposes 
other than agricultural or forestry, including mining, 
manufacturing, utilities, retail and wholesale trade, 
and services), and agriculture and open space (agri-
cultural and forestry properties, in particular those 
parcels greater than 20 acres).

Data collection and analysis involved four stages. 
First, final budget revenue and expenditure informa-
tion from budgets and/or financial reports was col-
lected.  Second, information on revenue generation 
and service use by land use was solicited from coun-
ty departments.  Third, county expenditures and 
revenues by line item were assigned to each land 
use. In doing so, a variety of methods were used 
to assign land uses, including payment and service 
usage records, staffing information by service area, 
information about the purpose and beneficiaries of 
federal and state government grants, departmental 
directors and staff estimates, and fallback ratios  (a 
default option for budget land-use allocation pur-
poses based on real property tax revenues used 
when other information is not available). 
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Results from the Cost of Community Services 
analysis show that residential land uses generated 
an estimated $34.2 million in county revenues while 
consuming approximately $42.3 million in county 
services in FY 2017 for a deficit of $8.1 million.  
Commercial/industrial and agriculture/open space 
generated estimated surpluses of $3.7 million and 
$1.5 million respectively, resulting in a total FY 
2017 budget deficit of $2.9 million.  The FY 2017 
budget COCS ratio is computed by divided the total 
county budget expenditure by county revenue for 
each land use category.  This calculation results in 
COCS ratios of 1.237 for residential land use, 0.234 
for commercial/industrial land use, and 0.495 for 
agriculture/open space land use.

Since there was a negative fund balance generated 
in FY 2017, an additional calculation (termed a bal-
anced-budget COCS ratio) was provided, assuming 

that the fund balance is financed in the same pro-
portion as existing FY 2017 expenditures by land 
use. These COCS ratios are computed by dividing 
the percentages of total expenditure by land use by 
the percentage of total revenue by land use. These 
calculations result in slightly lower COCS ratios of 
1.157, 0.219, and 0.463 respectively. 

These residential and industrial/commercial bal-
anced budget COCS ratios are similar to those 
found in recent national and state studies. Residen-
tial and commercial/industrial are slightly lower 
than the Clarke County result while agriculture/
open space is slightly higher.  Additional analysis 
indicates that one reason for the higher agriculture/
open space ratio is that Clarke County spends more 
on agriculture and open-space protection than other 
communities. 
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INTRODUCTION

This study examines the cost of community services 
for land-use categories in Clarke County.  Cost 
of Community Services (COCS) studies allocate 
local government expenditures and revenues to 
different land-use categories, usually residential, 
commercial/ industrial, and agricultural/open space, 
based on public service demand and tax revenue 
origin.  Ratios are used to gauge the relative average 
demand placed on local government services in 
comparison to the tax revenue generated by the 
particular land use. Budget information for the 
2017 fiscal year and service data from the same 
period is used. In addition to presenting land use 
expenditure-to-revenue ratios for the FY 2017 
county budget, the study explores how varying 
some allocation rules and budget parameters affects 

the overall results.  The information provided by the 
study will show how existing land uses affect the 
county budget and can be used for county planning.

The study is divided into several sections.  The 
first section examines Clarke County land use and 
budgetary characteristics and trends.  The second 
section reviews the Cost of Community Services 
methodology, summarizes results from other studies, 
outlines limitations of the approach, and describes 
how researchers can allocate budget spending and 
revenue to particular land uses.  The third section 
describes the methodology and data used for Clarke 
County in this report.  The final section presents 
Clarke County Cost of Community Services 
results and some additional sensitivity analyses.
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Clarke County, Virginia is a rural county on the 
western edge of the rapidly growing Washington–
Arlington–Alexandria, DC–VA–MD–WV metro-
politan statistical area.  The county’s population 
was an estimated 14,508 in 2017, which is up 14.7 
percent from a level of 12,652 in 2000.  It is pro-
jected to grow an additional 10.0 percent by 2040 
(see Figure 1.1). 

SECTION 1
CLARKE COUNTY LAND USES AND BUDGET

The county’s location between areas of rapid popula-
tion growth has focused attention to the potential for 
urban spillover and consequent loss of prime farm-
land and open space to development.  Increases in 
residential development could have negative fiscal 
impacts that result in excessive demand for existing 
public services and infrastructure or increased tax 
rates.  The county has experienced some attrition in 
farmland over the last three decades (see Figure 1.2). 

Figure 1.1  Clarke County Population, Actual and Projected, 1970-2040

Source: U.S. Census Bureau and Weldon Cooper Center for Public Service
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However, little farmland loss has occurred since the 
late 1980s and early 1990s due to local land-use pol-
icies.1  Approximately 20 percent of Clarke County 
1 Clarke County supports land conservation and more 

compact urban settlement patterns in a variety of ways.  
The county comprehensive plan and zoning regulations 
define distinct agricultural/open space zones and encourage 
more compact residential development.  The county uses 
sliding-scale zoning and maximum lot size requirements in 

order to preserve agricultural and open space land.  It also 
has established designated growth areas.  The county has a 
use value tax assessment program and agricultural/forestal 
district, which assess eligible private agricultural, forestry, 
horticultural, and open space properties at their agricultural 
production values.  The county has operated a conservation 
easement program since 2002, which combines state, non-
profit organization, and local government funds for the 
purpose of purchasing developmental rights.  It uses a Land 
Evaluation and Site Assessment (LESA) system in assessing 
the natural resources value of county land parcels.  Lastly, 
the county employs a natural resource planner to support the 
county’s land preservation programming.
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is under permanent conservation easement (Clarke 
County 2014).  Most of the county’s conservation 
easements are located in the southwestern portion 
of the county (see Figure 1.3). Approximately 59 
percent of county land area is farmland.  Residential 
pressures eased in the aftermath of the recent reces-
sion (see Figure 1.4), but have been inching up to 
pre-recessionary levels in recent years. 

Changes in Clarke County land-use patterns may 
affect the growth and composition of its budget.  
The incremental taxable value of residential tax-
able value of residential properties is often less than 
the public services demanded. As urbanization pro-
ceeds, communities also often require or demand 
higher levels of public services such as faster public 
safety responses, more parks and recreation servic-
es, and other urban amenities.

According to the Comparative Report of Local Gov-
ernment Revenues and Expenditures from the Vir-
ginia Auditor of Public Accounts, Clarke County 
raised $42.6 million in revenue in FY 2017 com-
pared to $23.1 million in FY 2000. On a real per-

capita basis, locally derived revenues have been on 
an upward track since 2004, increasing from $1,531 
to $1,936 in FY 2017 (see Figure 1.5).  The county 
did not experience the marked decrease in revenues 
over the 2009-2013 period seen by other Virginia 
localities due to the drop in real property assessment 
resulting from the housing market crisis and reced-
ing state revenue contributions.  The county appears 
to have been faster in raising nominal tax rates when 
property tax assessments began to drop.

Clarke County residents have slightly higher house-
hold incomes ($71,980) and lower poverty rates 
than the state at large ($66,149 over 2012-2016 
and 11.0% respectively), and the county receives a 
smaller relative infusion of state K-12 educational 
funding because of its higher revenue capacity, 
which is used to distribute state aid.2  Still, 59 per-
2 The Virginia Department of Education 2018-2020 Comm 

ission on Local Government Composite Index of Local 
Ability to Pay of Virginia’s local school divisions indicates 
that Clarke County ranked 20th highest among 135 localities 
with a composite index value of .55.  This means that for 
many Standards of Quality funded educational programs, the 
state provides approximately 45 percent (1-.55X100 percent) 

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

100,000

1978 1982 1987 1992 1997 2002 2007 2012

Ac
re
ag
e

Year

Figure 1.2.  Clarke County Farm Acreage, 1978-2012

Source: National Agricultural Statistics Service, Census of Agriculture, Various Years; Note: 1992 and earlier years are not 
adjusted for survey nonresponse error and farm definition was expanded in later censuses.
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Figure 1.3. Clarke County Land Use and Easement Maps 

Source: Clarke County Information Technology Department

Figure 1.4. Clarke County Residential Building Permits, 1990-2017 

Source: U.S. Census Bureau
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cent of local revenue is locally derived (see Figure 
1.6) compared to 64 percent for all Virginia coun-
ties.  In addition, Clarke County is more reliant on 
real property taxes than other counties.  Fifty-eight 
percent of local revenue is derived from real prop-
erty taxes compared to 55 percent for all Virginia 
counties.

On the expenditure side, the vast majority of expen-
ditures (61 percent) are on education with the next 
highest percentage spent on public safety (12 per-
cent) (see Figure 1.7).  In comparison, all Virginia 
counties dedicated 58 percent of their expenditures 
to education and 15 percent on public safety

Like other communities in the state, Clarke County 
was negatively affected by the recent housing mar-
ket turmoil and 2007-2009 recession.  Residential 
property tax assessments as a percentage of total 
real property taxable assessments decreased in 2008 

of eligible expenses.  The average school division composite 
index is 0.39, while the average population-weighted school 
division composite index is 0.44. 

from 73.8 percent to 69.5 percent in 2016 while the 
relative tax burden of commercial/industrial proper-
ties increased from 5.7 percent to 7.6 percent and 
agriculture properties increased from 20.6 percent 
to 22.9 percent (see Figure 1.8). Agriculturally 
zoned land value is largely determined by its use 
value as determined by the Commissioner of Rev-
enue and has been constant over the period (see 
Table 1.1).3  Even with land-use assessment, Clarke 
County agricultural relative real property contribu-
3 The table shows Clarke County use values compared to State 

Land Evaluation and Advisory Council (SLEAC) computed 
values for agricultural class one (i.e., prime soil with low risk 
of flooding) crop acreage.  The table shows values using both 
the income approach and rental approach. Virginia Cooperative 
Extension in cooperation with SLEAC (a committee established 
in 1973 to estimate the use value of agricultural, horticultural, 
forest, or open space land at its use value as compared to the 
market value) computes agricultural land uses based on the 
expected farm income per acre that farmers could expect based 
on market prices and average farm composition for the county.  
Beginning in 2011, it published cash agricultural land rental 
rates based on USDA National Agricultural Statistical Service 
survey data.  Clarke County use values have been closer to the 
SLEAC rental rate than the amount using the income approach 
until 2017.
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Figure 1.5. Real Revenues (2017 dollars) Per Capita, Clarke County and Virginia, 2000-2017

Source: Auditor of Public Accounts, Comparative Report of Local Government Revenues and Expenditures
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Figure 1.6. Clarke County Revenue by Source, FY 2017

Source: Auditor of Public Accounts, Comparative Report of Local Government Revenues and Expenditures
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Figure 1.7. Clarke County Maintenance and Operations Expenditures by Function, FY 2017

Source: Auditor of Public Accounts, Comparative Report of Local Government Revenues and Expenditures
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Figure 1.8.  Percentage of Assessed Value of Real Property by Land Use, 2008-2017  

Source: Weldon Cooper Center for Public Service, Virginia Local Tax Rates

tions are significantly higher than the state at large.  
The average statewide residential, commercial/
industrial, and agricultural real property shares for 
counties are 75.2, 17.3, and 7.4 percent respectively.  

Clarke County has higher use values because farm-
land rental value appears to be greater than its pro-
duction value (see Table 1.1). 

Table 1.1  Clarke County Use Values and SLEAC Values by Fiscal Year
  Class I  
Year Use Value SLEAC-Income SLEAC-Rent
2010 400 180 NA
2011 400 140 NA
2012 400 150 330
2013 400 180 290
2014 400 240 400
2015 400 270 420
2016 400 280 470
2017 400 290 555
Source: Weldon Cooper Center for Public Service, Virginia Local Tax Rates and Virginia Cooperative Extension
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SECTION 2
COST OF COMMUNITY SERVICES METHODOLOGY 

The section provides a general overview of the Cost 
of Community Services methodology and summa-
rizes the findings of other national and Virginia com-
munity studies.  It also discusses some limitations of 
such studies. The section ends with a description of 
alternative methods for allocating expenditures and 
revenues to land use categories.  

Cost of Community Services Studies

The Cost of Community Services (COCS) meth-
odology was pioneered by the American Farmland 
Trust in the mid-1980s (Schmidt, Moore, and Alber 
2014).  It is loosely based on fiscal impact method-
ology, which attempts to gauge the net fiscal effects 
(revenues generated minus service expenditures 
created) of different types of new development on 
a community.  The methodology grew out of a con-
cern that new development in rural localities placed 
increasing demands on public services while some-
times generating insufficient tax revenues to cover 
the additional costs of the services provided.  COCS 
studies provide a picture of which land uses (usually 
residential, industrial and commercial, and agricul-
ture and open space) provide a net fiscal surplus or 
deficit at one point in time.

COCS studies require systematically assigning rev-
enue and expenditures to particular land uses.  They 
then compute the ratio of total expenditures required 
by land use to total revenues generated by land use.  

If the ratio is greater than one, then the land use gen-
erates less revenue than it requires in expenditures 
and provides a local fiscal deficit.  If the ratio is less 
than one, then the land use requires less in the value 
of services than the revenue it generates creating a 
fiscal surplus. 

COCS study findings are remarkably robust across 
different jurisdictions. Most studies find that com-
mercial/industrial and agriculture/open spaces ratios 
are much less than one, and residential ratios are 
higher than one. Kotchen and Schulte (2009) com-
piled information on 125 COCS studies conducted 
in the U.S. They found that the average ratio for res-
idential is 1.18, commercial/industrial is 0.44, and 
agriculture is 0.50. The American Farmland Trust 
(2010) computed median ratios of 1.16, 0.35, and 
0.29 respectively for 152 community studies. An 
examination of seven studies conducted in Virginia 
over the last 25 years (see Table 2.1) indicates aver-
age ratios of 1.18, 0.38, and .33 respectively.

COCS study outcomes can be expected to vary to 
some degree based on the particular service mix 
offered by the local government.  For example, 
residential ratios tend to increase when school bud-
gets represent a larger proportion of the local bud-
get because these services are provided to residents 
while the revenues that support educational expen-
ditures come from all land uses (DeBoer 2010; 
Kotchen and Schulte 2009).  For the same reason, 

Table 2.1  Summary of Recent Virginia COCS Studies
   Ratios  

Locality Year Residential Comm./Ind. Ag./Open Space Source

Augusta County 1997 1:1.22 1:0.20 1:0.80 Valley Conservation Council

Bedford County 2005 1:1.07 1:0.40 1:0.25 American Farmland Trust

Clarke County 1994 1:1.26 1:0.21 1:0.15 Piedmont Environmental Council

Culpeper County 2003 1:1.22 1:0.41 1:0.32 American Farmland Trust

Fauquier County 2015 1:1.17 1:0.26 1:0.22 Weldon Cooper Center

Frederick County 2003 1:1.19 1:0.23 1:0.33 American Farmland Trust

Northampton County 1999 1:1.13 1:0.97 1:0.23 American Farmland Trust

Source: American Farmland Trust, Rephann (2015) 
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communities that offer services or financial assis-
tance to the agriculture sector such as farmland 
easement purchases, cooperative extension servic-
es, and dedicated departments of agriculture, can be 
expected to have higher agricultural ratios, holding 
all else the same. 
 
As discussed further below, COCS study results are 
also sensitive to certain methodological decisions 
adopted by the researcher.   For this reason, Kotch-
en and Schulte (2009) recommend that researchers 
make their assumptions explicit and consider per-
forming sensitivity analyses to instill greater confi-
dence in the results.  

Limitations of Cost of Community Services 
Studies

Cost of Community Services studies describe the 
current land use revenue contributions and service 
loads.  This information is sometimes used to sup-
port rural preservation efforts and to discourage res-
idential development.  Yet, COCS studies also have 
certain conceptual, methodological and interpre-
tative limitations (Clapp et al. 2018; Kotchen and 
Schulte 2009; Deller 1999, Kelsey 1996), which are 
briefly described here: 
 
Sensitivity to methodological choices.  COCS 
study results can vary based on methodological deci-
sions.  First, differences can occur as a result of how 
jurisdictional boundaries are defined. For example, 
the exclusion of component units or special taxing 
districts that fund primary and secondary education 
can have a profound effect on the results.  COCS 
studies conducted for communities such as incorpo-
rated towns that do not fund or operate school sys-
tems tend to show lower residential land use COCS 
ratios than jurisdictions that provide these services.  
Second, land-use definitions can also be important.  
For example, allocating farm housing (and the cor-
responding residential service load) to agriculture/
open space land uses has been found to increase the 
agriculture/open source COCS ratio (Kotchen and 
Schulte 2009; Edwards and Jackson-Smith 2001). 
Third, studies vary in the precision with which they 
identify and allocate expenditures and revenues to 
land uses.  The gold standard is actual records that 

show which land-use categories pay taxes, fees, and 
fines and use services.  However, this kind of infor-
mation is often not available, and most studies use 
default options called “fallback ratios,” which are 
explained further below.

Average versus marginal analysis.  COCS stud-
ies allocate costs and expenditures based on com-
munity wide averages by land use at one point in 
time.  However, the resulting COCS ratios may not 
reflect the incremental fiscal impact of changes in 
land uses over time.  First, communities that have 
underutilized capacity or that can exploit economies 
of scale in service delivery may experience lower 
marginal expenditure burdens than communities 
without these characteristics.  Second, properties 
are also very heterogeneous within land-use catego-
ries.  For instance, within the residential land-use 
category, individual multi-family residential units 
often generate lower revenues than single-family 
homes.  The spatial configuration of properties also 
matters.  More compact developments place lower 
demand on infrastructure and community services 
than decentralized development patterns.  For these 
reasons, COCS studies are descriptive of current 
conditions and not predictive of changes in land 
uses at the margin.  

Market failures and tax incidence.  COCS stud-
ies allocate expenditures to those land uses based 
on service loads and payment source.  However, the 
expenditure benefits and tax incidence may be more 
diffuse.  Many locally provided services are public 
goods, which means that the consumers cannot be 
excluded from benefiting from them, and their con-
sumption does not deplete the availability of the ser-
vice.  For example, police and fire protection ben-
efits everyone, including those who are not directly 
affected by police and fire response by reducing 
hazard insurance rates, deterring misconduct, or 
preventing wider outbreaks of mischief, disease, 
and conflagration.  Public services such as educa-
tion, although they directly benefit residents, may 
improve productivity and earnings for businesses 
and farms.  Furthermore, public improvements and 
services provided by spending may be capitalized 
into local land prices.  Tax incidence may also differ 
from the source of tax collections. The entity that 
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pays the tax is not always the one that ultimately 
bears the tax because of tax shifting and tax export-
ing.  Evidence suggests that the bulk of some taxes 
(e.g., hotel/motel taxes) is exported outside the com-
munity and therefore is not borne by any local land 
use.  Other taxes, such as Business, Professional and 
Occupational License (BPOL) taxes, which are paid 
by businesses, may be at least partly shifted to the 
consumers of these services in the form of higher 
prices and to employees in the form of lower wages 
and benefits. 

Metrics of community welfare.  COCS studies 
only look at the fiscal benefits and costs of land-use 
configurations.  Alternative metrics of wellbeing 
include economic impact (e.g., employment, out-
put) and social costs and benefits (e.g., the market 
value of clean water and air).  The land use impacts 
or benefits from these calculations are potentially 
quite different from COCS results. For instance, 
farms often have lower “economic multipliers” than 
commercial and industrial operations because of the 
absence of local supply chains.  On the other hand, 
agricultural land and open space often provide sig-
nificant environmental benefits that are not captured 
by economic or fiscal impact metrics.  

Methods for Assigning Revenues and Ex-
penditures to Land Uses

The quality of a COCS study rests in large part on how 
accurately it can assign revenues and expenditures to 
particular land uses.  Typically, revenue assignments 
are relatively more straightforward than expenditure 
assignments since records are often available show-
ing which individuals or enterprises incurred a par-
ticular tax or fee.4  In contrast, many government 
services are public goods, or accurate service user 
records are not maintained, making it more difficult 
to associate users with particular land uses.
  

A variety of different methods are available to 
assign revenues and expenditures to land uses.  
They include information drawn from: (a) payment 
and service usage records, (b) personnel records by 
service area, (c) imputation using secondary data 
sources, (d) land-use allocations derived from oth-
er COCS studies for comparable communities, (e) 
intergovernmental aid rules, (f) departmental direc-
tors and staff estimates, and (g) fallback ratios.

Payment and Service Use Records
Many local government departments keep records 
on the source of tax and fee payments or the uti-
lization of services.  The most obvious example is 
real property tax records, which report taxes paid by 
property parcels that are easily identifiable with par-
ticular land uses. In other instances, this information 
can be inferred using address records.  For exam-
ple, police and fire/EMS incident reporting systems 
contain information such as service call addresses 
or coordinates that allows one to geocode the ser-
vice data and associate it with tax parcels.5   In some 
instances, this information can be misleading or 
inaccurate. For instance, incident reports may mis-
label an address or provide only a partial description 
(e.g., corner of 2nd and South streets), or incidents 
that occur in public right-of-ways will be attributed 
to nearby addresses.

There are some potential “grey areas” in making 
assignments.  First, some property has dual business 
and commercial use.  A business property may also 
include residential apartments.  In addition, many 
individuals have home-based occupations or work 
as contractors out of the home.  The property in 
question may have a commercial use but be located 
in a residentially zoned area.  Second, nontaxable 
parcels (e.g., government and non-profit buildings 
and public right-of-ways) also generate service 
loads, which raise the issue of how to identify the 

4 For some revenue sources, like the local option sales tax, no 
permanent record is made that identifies the taxpayer.  In other 
instances, like property taxes, permits, and fees it is possible 
via address geocoding to associate an address on a record with 
an individual land parcel, and, thus with a particular land use.

5 Federal public safety reporting systems such as the National 
Fire Incident Reporting System (NFIRS), National EMS 
Information System (NEMSIS), and National Incident-Based 
Reporting System (NIBRS) have fields that identify the type 
of location (e.g., wildland/woods, processing/manufacturing 
area) and description of the area where the incident occurred 
that might be used to associate the incident with a land use.
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users of the services at these non-taxable property 
parcel locations.   

Another issue is using counts as a measure of ser-
vice resource load. In certain circumstances, there 
may be other features of the service call that better 
represent the amount of resources used.  For exam-
ple, the cost of making a fire call may differ depend-
ing on the time responding and being on the scene, 
the number of personnel responding, the pieces of 
equipment used, etc.

Personnel Hours by Service Area
In some instances, service call or collection infor-
mation may not be available.  However, it may be 
possible to identify particular personnel who deal 
with specific types of customers.  For instance, the 
FTE or compensation weighted FTE of employees 
serving households would be assigned to residential 
land use, while those exclusively serving business 
or agricultural customers could be assigned to those 
land uses.  These totals could then be aggregated 
department-wide to provide a department land-use 
allocation.

Imputation Methods
In the absence of actual service use or personnel 
assignment, it may be possible to impute service 
usage by land use using other external data sources.  
One example of this method is provided by DeBoer 
(2010) who estimates average daily service popu-
lation by land use using federal statistical agency 
population, employment and commuting data.  This 
population headcount then becomes the basis for 
measuring public safety service load.  Several stud-
ies use imputation methods to estimate road usage 
and wear by land use (for assigning the source of 
road construction and maintenance expenditures) 
with the aid of state and national data on vehicular 
registrations, number of trips, miles travelled, and 
vehicular loads (DeBoer 2010; Thorvaldson and 
Seidl 2009; Edwards and Jackson-Smith 2001). 6

Information from Other Studies
Many COCS studies evaluate the same types of 
local revenues and expenditures.  The land-use allo-
cations made for these items may be transferable for 
similar types of communities.  For instance, coop-
erative extension is offered in many counties with 
the county picking up a portion of the expenditures.  
Information from these studies could be used to 
inform the selection of land use allocations.  

Intergovernmental Aid Criteria  
Some governmental grant programs specify rules or 
formulas for assigning expenditures by jurisdiction. 
For example, a formula that heavily weighs resident 
population for awarding funds could be considered 
an award on the basis of residential land uses.  The 
description of the purpose of a particular federal or 
state award may provide valuable clues about the 
land use targeted.

Hybrid Methods
It may be possible to combine different methods to 
obtain more accurate estimates of service use by 
land-use category. For instance, DeBoer (2010) uses 
a hybrid method that relies on property value infor-
mation and average daily population by land use to 
assess public safety services usage.  Another exam-
ple of this method would be to combine personnel 
staffing information with service call information.  
If it is known that certain staff exclusively deal with 
particular land uses but other staff deal with mul-
tiple land uses, service calls could be used to as a 
weighting factor for the other staff members.

Director and Staff Estimation
Many times, precise records may not be kept, but 
departmental directors or staff may be able to offer 
an estimated breakdown of the amount of effort 
spent serving different constituencies such as house-
holds, businesses, or farmers.  In the absence of 

6 Road maintenance and construction is generally handled 
by the Commonwealth through the Virginia Department 
of Transportation (VDOT).  Thus, it will not be considered 

in this study. However, in communities where local road 
maintenance is the responsibility of local governments, 
evidence has been offered that businesses and farmers 
make proportionally more use of local roads because of 
the additional wear and tear that heavy farm and business 
vehicles inflict on roads (DeBoer 2010).
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any hard data or information such as that described 
above, these estimates may be useful in allocating 
expenditures and revenues to land uses.  

Fall-back Ratios
Almost all COCS studies use a “fall-back” ratio as 
a default option for budget land-use allocation pur-
poses when other information is not available. This 
ratio is usually computed on the basis of real prop-
erty tax revenue by land use. The rationale for the 
method is that property taxation provides a rough 

7 The use value assessment method of using capitalized 
production values in lieu of comparable sales values provides 
a rough approximation of property values in locations except 
urban fringe areas where development pressures are high 
(Anderson 2012).  Even in urban fringe areas, it is difficult 
to argue that these speculative values create additional 
costs for local government.  DeBoer (2010) notes, however, 
that the choice of how to value farmland (i.e., use value 
or development value) can make a sizeable difference in 
agriculture land use COCS results.

estimate of user benefits.7  Fall-back ratios are often 
used for allocating general administrative services 
expenditures to land uses since these services ben-
efit everyone in the community.  One issue in COCS 
analysis is whether to calculate real property tax 
revenue by taxable real property (which takes into 
consideration use value taxation) or assessed real 
property values when making the land use alloca-
tions.  Most COCS studies (including AFT) rely on 
taxable real property values as a better indicator of 
the benefits received by different land uses. 
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SECTION 3
CLARKE COUNTY STUDY DATA AND METHODOLOGY

At the start of this study, county officials, key 
departmental staff, and Conservation Easement 
Authority members were invited to a project meet-
ing on May 11, 2018, to discuss the purpose, time-
line, methodology, and data collection tasks for the 
study.  This forum was used to solicit feedback on 
research design issues and definitions, discuss data 
collection options, and plan follow-up interviews to 
collect more detailed departmental level informa-
tion. Resources distributed to staff included an FAQ 
(see Appendix A) that described the purpose and 
methodology of the study.

In conducting the study, an effort was made to close-
ly adhere to the methodology used by the American 
Farmland Trust (AFT).  This meant that the land 
use definitions used by the AFT in other studies was 
adopted and that farm household service demand 
and farm residential improvements were assigned to 
residential land use. It also meant that other COCS 
studies, including both AFT studies performed for 
Virginia counties and a previous study conducted 
by the Weldon Cooper Center for Public Service for 
Fauquier County, Virginia, were used to help guide 
land use allocation decisions when Clarke County 
information was not available.    

The study proceeded in five stages. First, land-use 
categories were defined.  Second, final budget reve-
nue and expenditure information from budgets and/
or financial reports was collected.  Third, informa-
tion on revenue generation and service use by land 
use was solicited from county departments.  Fourth, 
county expenditures and revenues by line item were 
assigned to each land use. Lastly, the land-use allo-
cations were summed up and expenditure to revenue 
ratios were computed by land use.

Each of the first four steps are described in more 
detail below while the last step is presented in the 
next section.

(1) Definition of land use categories

Three land-use categories were defined: residen-
tial, commercial and industrial, and agricultural and 
open space:

Residential: Property used for dwellings, including 
single-family homes, farmhouses, mobile homes 
and rental units, and associated yards.

Commercial and Industrial:  Property used for 
business purposes other than agricultural or forestry, 
including mining, manufacturing, utilities, retail and 
wholesale trade, and services.

Agriculture and Open Space:  All agricultural and 
forestry properties, in particular those parcels great-
er than 20 acres.

(2) Collection of Final Budget Revenue and 
Expenditure Information

FY 2017 budget information was utilized.  Infor-
mation on actual revenues and expenditures for FY 
2017 was obtained from the 2017 CAFR (Clarke 
County Financial Report for Year Ended June 30, 
2017) using Schedule 1 (Schedule of Revenues) 
and Schedule 2 (Schedule of Expenditures).  When 
needed to form a more complete picture, more 
detailed breakdown of individual budget items was 
obtained from the Director of Joint Administrative 
Services.

(3) Collection of Information on revenue 
generation and service use by land use was 
collected from county departments.  

From May through July, e-mail and phone con-
tacts were made with department directors to solicit 
information for use in making land use allocations.  
Follow-up phone conversations with other key staff 
were arranged when suggested by directors.
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(4) Fourth, these assignments are allocated 
to budget expenditures and revenues by line 
item.

The information collected from the third task was 
used to make land-use allocations for expenditure 
and revenue items.  In a number of instances, indi-
vidual departments were not able to furnish usable 
data because (a) tax, customer service, or caseload 
records were not stored in electronic formats or 
were not stored in formats that they could be eas-
ily associated with particular land uses or (b) the 
department contact was unable to provide estimates 
of the land use distribution of their customer or ser-
vice base.
 

Appendix B. contains a more detailed description of 
the various assignment methods used for key budget 
categories.  Some of the assignments depended on 
actual service usage and payment records.  Some 
assignments are based on departmental estimates of 
service usage and payments based on their experi-
ences providing the services or receiving the pay-
ments.  Other assignments are based on analyst 
assignments of budget items based on descriptions 
of the purpose and usage of the budget item or 
AFT and Weldon Cooper Center for Public Service 
assignments used in other Virginia COCS studies.
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SECTION 4
RESULTS

This section presents the result of the land use allo-
cations and computed cost of community services 
expenditures-to-revenues ratios by land use catego-
ry.  In addition to presenting the ratios for the FY 
2017 county budget, several additional scenarios are 
designed to test the sensitivity of the results to dif-
ferent assumptions made in the analysis.

Table 4.1 presents a summary of revenue and 
expenditure land-use category allocations by major 
budget item. A more detailed breakdown of the 
budget and description of allocation method used 
by item are provided in Appendix C.  Table 4.1 
shows that residential land uses generated an esti-
mated $34.2 million in county revenues while con-
suming approximately $42.3 million in county ser-
vices, maintenance, and infrastructure in FY 2017 
for a gap of $8.1 million. Commercial/industrial 
and agriculture/open space generated estimated 
surpluses of $3.7 million and $1.5 million respec-
tively, resulting in a total FY 2017 budget deficit 
of $2.9 million.  The FY 2017 budget COCS ratio 
is computed by dividing the total county budget 
expenditure by county revenue for each land use 
category.  This calculation results in COCS ratios 
of 1.237 for residential land use, 0.234 for com-
mercial/industrial land use, and 0.495 for agricul-
ture/open space land use.

Since there was a negative fund balance generated 
in FY 2017, Weldon Cooper creates an additional 
scenario (termed a balanced-budget COCS ratio) 
where this fund balance is financed in the same 
proportion as existing FY 2017 revenues by land 
use.8 These COCS ratios are computed by dividing 
the percentages of total expenditure by land use by 
the percentage of total revenue by land use. These 
calculations result in slightly lower COCS ratios of 
1.157, 0.219, and 0.463 respectively. 

These residential and industrial/commercial bal-
anced budget COCS ratios are similar to those found 
in recent national studies.  Kotchen and Schulte 
(2009) showed that the national average COCS 
ratios for 125 studies was 1.18 for residential, 0.44 
for commercial/industrial, and 0.50 for agriculture/
open space.  Residential and commercial/industrial 
averages are slightly higher than the Clarke County 
results while agriculture/open space is about the 
same.  On the other hand, the commercial/indus-
trial ratio is more similar to Virginia COCS stud-
ies reported earlier in Table 2.1 (Residential 1.18, 
Commercial/Industrial 0.38 and Agriculture/Open 
Space 0.33).

One factor that contributes to a higher agriculture/
open source COCS ratio for Clarke County than 
other Virginia localities is its relatively large Pur-
chase of Development Rights program that results 
in the creation of conservation easements on unde-
veloped agricultural, forestal, and other open-space 
land.  When expenditures and revenues associated 
with the county’s Conservation Easement Fund are 
removed from the FY 2017 budget, the COCS ratio 
for Agriculture/Open Space drops to 0.314 (see 
Table 4.2).9 Two methodological changes would 
also decrease the agriculture/open space COCS 
ratio.  Assigning farm residence assessed value to 
agriculture/open space land use instead of residen-
tial land use decreases the ratio to 0.386 from the 
0.495 baseline.  Similarly, removing the use value 
assessment taxation program and taxing agriculture/
conservation land at full assessment would decrease 
the COCS ratio to 0.397.  These changes increase 
the relative revenue contribution of agriculture/con-
servation land uses. 

8 This “normalizing” adjustment is routinely reported in COCS 
studies (DeBoer 2010; Thorvaldson and Seidl 2009; Edwards 
and Jackson-Smith 2001).

9 Removal of the conservation easement program might be 
expected to have other fiscal impacts not considered here, 
including the loss of some state funding through the Standards 
of Quality program.  This issue is addressed in Appendix D.
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Table 4.1  Clarke County Budget Allocations by Land Use
Revenues    

 Residential
Commercial/ 

Industrial
Agriculture/ 
Open Space

General Property Taxes $15,148,766 $2,822,031 $1,940,641
Other Local Taxes $557,058 $1,367,267 $44,782
Permits, Fees, and Licenses $303,799 $52,472 $37,622
Fines and Forfeitures $349,242 $3,037 $0
Revenue from Use of Money and Property $111,223 $4,611 $8,090
Charges for Services $978,084 $20,787 $2,732
Recovered Costs $33,824 $49,333 $769
Miscellaneous Revenue $19,032 $46,747 $3,066
Total Revenue from Local Sources $17,501,028 $4,366,286 $2,037,702
State Government $4,051,129 $199,278 $123,185
Federal Government $116,940 $9,872 $1,609
Other Government Funds $1,740,125 $226,869 $727,353
School Board Funds $10,792,343 $60,915 $0
Total Revenue $34,201,565 $4,863,219 $2,889,849
    
(a) Revenues Percentage by Land Use 81.52 11.59 6.89
    
Expenditures    

 Residential
Commercial/ 

Industrial
Agriculture/ 
Open Space

General Government $1,516,863 $175,697 $211,042
Judicial $652,245 $21,863 $24,185
Public Safety $3,624,936 $501,372 $68,645
Public Works $990,843 $74,744 $103,531
Health and Welfare $656,708 $0 $0
Education--Community Colleges $16,441 $0 $0
Parks, Recreation, and Cultural $973,326 $0 $0
Community Development $401,067 $86,683 $89,850
Nondepartmental Operations $4,106 $377 $661
Total General Fund $8,836,534 $860,736 $497,915
Capital Projects $583,580 $258,108 $204,048
Debt Service $4,016,006 $18,445 $32,360
Other Governmental Funds $2,306,293 $0 $695,891
Public Schools $26,570,245 $0 $0
Total Expenditures $42,312,657 $1,137,289 $1,430,214
    
(b) Expenditures Percentage by Land Use 94.28 2.53 3.19
    
Gap (Expenditures-Revenues) -$8,111,092 $3,725,930 $1,459,636
    
COCS Ratio (Expenditures/Revenues) 1.237 0.234 0.495
Balanced Budget COCS Ratio ((b)/(a)) 1.157 0.219 0.463
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Table 4.2  Clarke County Cost of Community Services Additional Budget Scenarios

Scenario Residential
Commercial/ 

Industrial
Agriculture/ 
Open Space

Remove Conservation Easement Program 1.241 0.234 0.314

Include Farm Residence in Agriculture/Open Space 1.297 0.234 0.386

Remove Use Value Assessment 1.283 0.234 0.397
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APPENDIX A. DEPARTMENT MEMORANDUM

COST OF COMMUNITY SERVICES STUDY FAQ

What is a Cost of Community Services study?

A Cost of community service (CCS) study allocates local government expenditures and revenues to different 
land use categories, usually residential, commercial/industrial, and agricultural/open space, based on assess-
ments of municipal public service demands and the amount of revenues generated by land use.  This infor-
mation shows how existing land uses affect the county budget and can be used for county land use planning.

How are the land use categories defined?

Residential: Property used for dwellings, including single-family homes, farmhouses, mobile homes and 
rental units, and associated yards.

Commercial and Industrial:  Property used for business purposes other than agricultural or forestry, includ-
ing mining, manufacturing, utilities, retail and wholesale trade, and services.

Agriculture and Open Space:  All agricultural and forestry properties, including those qualifying for use 
value taxation and vacant residential parcels greater than 20 acres.

What is the time period for the analysis?

Fiscal Year 2017

How should I assign departmental expenditures and revenues to various land uses?

I have several suggestions listed below.

For expenditures:

(1) Administrative records on service use based on incident reports, case reports, etc.

(2) Administrative records on hours of department staff time spent working with different types of customers 
(i.e., households, businesses, farmers and forest landowners).

(3) Other method(s) based on departmental procedures (please describe)

(4) Professional guestimates

(5) If land use distributions cannot be estimated using (1)-(4), please state that that the distribution of depart-
ment expenditures by land use are “unknown.”

For revenues:

(1) Administrative records on addresses for charges for services, fees, fines, etc.
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(2) Information on the purpose of a grant for categorical state or federal grant programs (for instance, if the 
grant is to be used to benefit businesses, attribute the revenue source to “commercial/industrial”).

(3) Other method(s) based on departmental procedures (please describe)

(4) Professional guestimates
 
(5) If land use distributions cannot be estimated using (1)-(4), please state that that the distribution of depart-
ment revenues by land use are “unknown.”

How detailed should my departmental allocations be by budget category?

A spreadsheet is being provided that contains a list of department expenditures and revenues by budget 
category.  The first column contains a brief description of the expenditure or revenue category. The second 
column contains the FY 2017 Comprehensive Annual Financial Report (CAFR) budget figure for the expen-
diture or revenue budget category.  The third through fifth columns provide spaces for you to estimate per-
centages of expenditure or revenue attributable to the three land uses.  The sixth column provides a space for 
you to describe your method for estimating the land use breakdown for the expenditure or revenue category.  
The final column (“comments”) allows you to offer any other comments on the item.   For instance, if your 
department is not responsible for collecting information related to the fee or charge, please indicate who is 
responsible and provide contact information. 

What if I have additional questions?

Please contact Terry Rephann at e-mail trephann@virginia.edu or telephone (434) 982-4501.  He would also 
be happy to call you or meet with you to discuss any methodological issues or concerns.  He will follow up 
with you within two weeks to discuss any difficulties you might be encountering in completing this request.
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APPENDIX B. CLARKE COUNTY LAND USE ALLOCATION METHODS

This appendix describes how many of the major expenditure and revenue budget items were allocated to each 
land-use category.

Real property taxes were assigned using data from a real property tax file provided by the Commissioner of 
Revenue.  Land Use allocations are based on taxable property values (which takes into consideration use val-
ue deferments) by zoning category (Residential Single Family Urban, Residential Single Family Suburban, 
Residential Multiple Family, Commercial and Industrial, Agricultural (20-100 acres), Agricultural (>100 
acres).  The first three residential categories were assigned to residential land use, Commercial and Industrial 
to commercial/industrial land use, and Agricultural (20-100 and >100 acres) to agricultural/open space land 
use.  In calculating agricultural/open space tax values,  home improvement values were not included but the 
value of other improvements (e.g., other farm-related structures such as barns and silos) were.  Table B.1 
below shows the assessed and taxable values assigned to each land-use category.

Another major category of tax revenue, personal property taxes, was assigned to land uses using data from 
the personal property file tabulated by the Commissioner of Revenue.  Personal property items were assigned 
to land use categories based on taxes paid.  

Table B.1.  Allocation of Real Property Taxes by Land Use

Property Class Assessment Taxable Value Residential
Commercial/ 

Industrial
Agriculture/ 
Open Space

Residential Single Family 
Urban $433,389,600 $432,965,018 $432,965,018   

Residential Single Family 
Suburban $1,020,243,200 $990,799,812 $990,799,812   

Residential Multiple Family $9,405,600 $9,327,668 $9,327,668   

Commercial and Industrial $158,387,100 $154,977,812  $154,977,812  

Agricultural (20-100 acres) $476,889,900     

Agricultural (>100 acres) $340,690,500     

Total Agricultural $817,580,400     

  less land use adjustment -$290,830,462     

  equals adjusted ag value $526,749,938     

  farmhouses $254,853,470 $254,853,470 $254,853,470   

Final ag land value $271,896,468 $271,896,468   $271,896,468

Total  $2,114,820,248 $1,687,945,968 $154,977,812 $271,896,468

Land Use Percentage   79.82% 7.33% 12.86%
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The real property breakdown (79.825% residential, 7.33% commercial/industrial, 12.86% agricultural/open 
space) served as a fallback ratio for many budget items when other information was not available.  Within 
the land use allocation calculation tables reported in Appendix C, these items are identified as “Fallback Real 
Property.”  In the case of two departments (Commissioner of Revenue and Treasurer), different fallback per-
centages were used: the former based on all property tax revenues and the latter based on all local revenues 
(including taxes, fees, and fines).  

Many budget items were exclusively allocated to an individual land use.  In these cases, the allocation 
method is described as “Residential” (all residential), “Commercial/Industrial” (all commercial/industrial), 
or “Agriculture/Open Space” (all agriculture/open space).  These assignments were based on information 
obtained from department directors and staff about the purpose of particular expenditures or descriptions of 
the purposes of specific federal and state grants.  In some instances, a department director directly made the 
assessment/assignment. Examples of expenditures categorized “Residential” include the Board of Elections, 
Regional Jail, and Parks and Recreation.  Exclusively agriculture/open space expenditures include the Con-
servation Easement Fund and Sprout Run improvements (a watershed improvement project). 

Local option sales taxes were assigned to commercial/industrial land use. Local option sales tax revenues are 
distributed to localities on a point-of-sale basis and generally would not be collected without the presence of 
local commercial enterprises.  This assignment method is the same as Renkow (2008) used in North Carolina 
study but differs from standard AFT methodology that identifies some retail purchases as business purchases 
(i.e., “machinery, equipment and supplies, professional equipment, service establishment equipment and 
hotels, motels, and tourist camps) and the remainder as residential (American Farmland Trust 1999, 2003a, 
2003b, 2005).

Many public safety items (sheriff, fire and rescue, and emergency medical services) were assigned on the 
basis of public safety (fire and rescue, EMS, sheriff) incident reporting system data.  The incident reports 
identified the street grid location of the incident, which were then assigned to parcels using geographical 
information system geocoding.  Fire expenditures and related revenues were allocated to land uses using 
fire and rescue report land use allocations while EMS and Sheriff expenditures and revenues were allocated 
using their respective land use allocations.  The analysis assigned incident reports for public right-of-ways 
locations to residential land use.   

Monthly reports issued by the Planning Department and Building Department were used to assign building 
permits and inspection and zoning permit revenues and related expenditures. Planning Commission land 

Table B.2.  Allocation of Personal Property Taxes by Land Use

Personal Property Category Tax Residential
Commercial/ 

Industrial
Agriculture/
Open Space

Automobiles $5,695,355 $4,883,475 $811,880 $0

Mobile Homes $1,315 $1,201 $114 $0

Machinery, Tools, Utility, and Industrial $704,298 $0 $666,238 $38,060

Camper, Trailers, Motorcycles & Boats $299,512 $299,512 $0 0

Fire & Rescue $15,741 $0 $15,741 $0

Other $171,806 $0 $135,663 $36,143

Total $6,888,027 $5,184,189 $1,629,635 $74,203

Land Use Percentage 100.00% 75.26% 23.66% 1.08%
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uses were calculated using the same land-use ratios as zoning permit revenues.  Economic development was 
assigned to commercial/industrial while soil and water conservation district allocations were assigned to 
agriculture/open space.  Fee revenues were assigned to land use based on applicant description.  Cooperative 
Extension Program allocations were estimated using staff FTE.  

Judicial areas  (i.e., Circuit Court, District Court, Commonwealth Attorney), County Attorney, and Clerk of 
Court budgets items were allocated to land uses using information drawn from Circuit and District Court 
Caseload statistics for FY 2017 in combination with sampled records from the District Court and Circuit 
Court Online Case Information Civil and Criminal Justice Case Reports.10    In order to more easily character-
ize the types of plaintiffs and defendants involved in criminal complaints and litigation, samples of weekly 
records were drawn for the weeks of July 11-15, 2016; September 12-16, 2016, January 23-27, 2017, and 
April 24-28, 2017.  Court plaintiffs and defendants were identified as individuals, businesses, or farms based 
on information in the case records.  For Circuit court activities, Circuit Court cases were used to make the 
land use allocations.  For District Court activities, District Court cases were used.  Cases which involved the 
Commonwealth Attorney were used to estimate effort expended on land use categories for the Common-
wealth Attorney’s Office.

For estimating Clerk of Court services by land use, a hybrid method was used.  The Clerk of Court staffs 
three service areas (Land Record Division, Public Service Division, and Court Division).  Land Record Divi-
sion activities were assumed to be proportional to real property taxable value allocations.  Public Service 
activity (largely marriages and wills) was assigned to residential land use.  Court Division related activities 
assumed the same land use allocations as Circuit Court.  These land use allocations were then weighted by 
their respective staff effort by service area as estimated by the Clerk of Court (75 percent Land Records, 15 
percent Public Service, and 10 percent Court) to obtain the overall Clerk of Court distribution of land use 
effort (83.5 percent residential, 6.7 percent industrial/commercial, and 9.8 percent agricultural/open space). 

10 This information can be found at the Virginia Judicial System website (http://www.courts.state.va.us/caseinfo/) under “Case Status 
and Information” and “Court Administration.
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APPENDIX C.  LAND USE ALLOCATION OF CLARKE COUNTY REVENUES 
AND EXPENDITURE BY ITEM FOR FISCAL YEAR 2017
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Table C.3  Revenue Allocations by Land Use Category

Residential
Commercial/ 

Industrial
Agriculture/  
Open Space

LOCAL SOURCES

General property taxes:
Real property taxes $11,569,627 $1,062,259 $1,863,650

Real and personal public service corporation taxes $0 $487,565 $0

Personal property taxes $3,351,540 $1,053,547 $47,972

Mobile home taxes $1,075 $0 $0

Machinery and tools taxes $0 $176,461 $0

Penalties $134,924 $25,135 $17,284

Interest $91,600 $17,064 $11,735

Total General Property Taxes $15,148,766 $2,822,031 $1,940,641

Other Local Taxes
Local sales and use taxes $0 $898,361 $0

Consumers’ utility taxes $0 $346,094 $0

Consumption taxes $25,886 $2,377 $4,170

Motor vehicle licenses $279,047 $46,392 $0

Taxes on recordation and wills $252,125 $23,149 $40,613

Transient occupancy taxes $0 $28,005 $0

Business license taxes $0 $22,890 $0

Total Other Local Taxes $557,058 $1,367,267 $44,782

Permits, Privilege Fees, and Regulatory Licenses
Animal licenses $6,736 $0 $0

Land use application fees $0 $0 $33,150

Animal shelter fees $8,068 $0 $0

Building and related permits $200,999 $36,741 $4,420

Zoning and subdivision $73,267 $15,658 $0

Transfer fees $420 $73 $52

Signs permits and inspection fees $3,493 $0 $0

Weapons permits $5,605 $0 $0

Other permits and fees $5,210 $0 $0

Total Permits, Privilege Fees, and Regulatory 
Licenses

$303,799 $52,472 $37,622

Fines and Forfeitures
Court fines and forfeitures $349,242 $3,037 $0

Total Fines and Forfeitures $349,242 $3,037 $0
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Table C.3  Revenue Allocations by Land Use Category (continued)

Residential
Commercial/ 

Industrial
Agriculture/  
Open Space

Revenue from Use of Money and Property
Revenue from use of money $50,223 $4,611 $8,090

Revenue from use of property $61,000 $0 $0

Total Revenue from Use of Money and Property $111,223 $4,611 $8,090

Charges for Services
Charges for emergency medical services $42,798 $0 $0

Charges for ambulance and rescue $409,373 $0 $0

Charges for courthouse security $50,372 $2,410 $107

Charges for jail processing $1,287 $0 $0

Court appointed attorney $93 $0 $0

Charges for other localities $37,737 $13,480 $782

Charges for Commonwealth’s Attorney $1,727 $15 $0

Charges for parks and recreation $398,319 $0 $0

Charges for engineer’s fees/biosolids applications $0 $0 $1,085

E-tickets $23,064 $3,095 $480

Other charges for services $13,313 $1,787 $277

Total Charges for Services $978,084 $20,787 $2,732

Miscellaneous $19,032 $46,747 $3,066

Recovered Costs
Rebates and refunds $4,957 $0 $0

Insurance recovery $4,775 $438 $769

Gifts and donations in lieu of taxes $0 $45,400 $0

Sale of salvage $2,781 $0 $0

Loan repayment $0 $3,495 $0

Recycling and other rebates and refunds $21,311 $0 $0

Total Recovered Costs $33,824 $49,333 $769

Total revenue from local sources $17,501,028 $4,366,286 $2,037,702
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Table C.3  Revenue Allocations by Land Use Category (continued)

Residential
Commercial/ 

Industrial
Agriculture/  
Open Space

STATE GOVERNMENT

Noncategorical Aid
Motor vehicle carriers’ tax $0 $22,640 $0

Mobile home titling tax $1,207 $0 $0

Taxes on deeds $58,801 $5,399 $9,472

Quarterly rental tax $0 $2,404 $0

Communications tax $323,492 $29,701 $52,109

Personal property tax relief funds $2,483,842 $0 $0

Total Noncategorical Aid $2,867,342 $60,144 $61,580

Shared Expenses (Categorical)
Commonwealth’s attorney $188,326 $1,638 $0

Sheriff $651,124 $87,379 $13,551

Commissioner of revenue $58,377 $10,875 $7,478

Treasurer $68,221 $17,020 $7,943

Registrar/electoral board $37,029 $0 $0

Clerk of the Circuit Court $122,539 $11,020 $30,937

Total Shared Expenses (Categorical) $1,125,616 $127,933 $59,910

Other Categorical Aid
Fire programs fund $38,091 $5,551 $1,594

Litter control grant $4,055 $0 $0

Virginia Commission for the Arts $0 $5,000 $0

Other categorical aid $16,026 $650 $101

Total Other Categorical Aid $58,171 $11,201 $1,695

Total State Revenue $4,051,129 $199,278 $123,185
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Table C.3  Revenue Allocations by Land Use Category (continued)

Residential
Commercial/ 

Industrial
Agriculture/  
Open Space

FEDERAL GOVERNMENT

Payments in Lieu of Taxes $0 $6,135 $0

Categorical Aid
Crime victim assistance $53,042 $0 $0

SCAAP grant $605 $0 $0

DMV 402 grant $11,453 $1,537 $238

SAFER grant $6,068 $1,504 $150

DHR grant $7,582 $696 $1,221

Local law enforcement block grant $10,561 $0 $0

Violence against women formula grants $27,629 $0 $0

Total categorical aid $116,940 $3,737 $1,609

Total revenue from the federal government $116,940 $9,872 $1,609

Total General Fund $21,669,097 $4,575,435 $2,162,496

Special Revenue Funds
Virginia Public Assistance Fund
Payments from other jurisdictions $44,128 $0 $0

Expenditure refunds $5,876 $0 $0

Revenue from the Commonwealth $277,301 $0 $0

Revenue from the federal government: $712,855 $0 $0

Total Virginia Public Assistance Fund $1,040,160 $0 $0

Comprehensive Services Act Fund
Revenue from the Commonwealth $285,079 $0 $0

Revenue from the federal government $14,036 $0 $0

Total Comprehensive Services Fund $299,115 $0 $0

Drug Enforcement Fund
Revenue from the use of money $373 $105 $0

Gifts and donations $35,066 $11,689 $0

Total revenue from the Commonwealth (Asset forfei-
ture)

$6,652 $0 $0

Total Drug Enforcement Fund $42,091 $11,793 $0
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Table C.3  Revenue Allocations by Land Use Category (continued)

Residential
Commercial/ 

Industrial
Agriculture/  
Open Space

Animal Care Fund
Revenue from the use of money $3 $0 $0

Gifts and donations $225 $0 $0

Total Animal Care Fund $228 $0 $0

Conservation Easement Fund
Real property taxes $55,932 $5,135 $9,010

Revenue from use of money $71 $4 $384

Miscellaneous $45,277 $0 $0

Revenue from the Commonwealth (Conservation 
easement grants)

$0 $0 $305,963

Revenue from the federal government (Conservation 
easement grants)

$0 $0 $233,625

Total Conservation Easement Fund $101,280 $5,139 $548,982

School Debt Service Fund
Expenditure refunds $58,075 $0 $0

Revenue from the federal government (BAB interest 
subsidy)

$123,526 $0 $0

Total School Debt Service Fund $181,601 $0 $0

Capital Projects Fund:
General Government Capital Projects Fund
Gifts and donations $28,281 $9,937 $0

Revenue from the Commonwealth $0 $200,000 $0

Revenue from the federal government $46,567 $0 $178,371

Total General Government Capital Projects Fund $74,848 $209,937 $178,371

Parks Construction Fund
Revenue from the use of money $225 $0 $0

Gifts and donations $577 $0 $0

Total Parks Construction Fund $802 $0 $0

Total Primary Government $23,409,222 $4,802,304 $2,889,849
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Table C.3  Revenue Allocations by Land Use Category (continued)

Residential
Commercial/ 

Industrial
Agriculture/  
Open Space

SCHOOL BOARD FUNDS
School Operating Fund
Revenue from the use of property $0 $60,915 $0

Tuition $211,136 $0 $0

Town of Berryville Crossing $2,500 $0 $0

Facility use fees $3,162 $0 $0

Other miscellaneous $64,320 $0 $0

Private gifts and donations $12,590 $0 $0

Rebates and refunds $11,705 $0 $0

Insurance recoveries $1,590 $0 $0

Sale of equipment $14,223 $0 $0

Total revenue from the Commonwealth $8,699,714 $0 $0

Total revenue from the federal government $773,249 $0 $0

Total School Operating Fund $9,794,189 $60,915 $0

School Food Service Fund:
Revenue from the use of money $143 $0 $0

Cafeteria sales $437,997 $0 $0

Expenditure refunds and rebates $25,021 $0 $0

Revenue from the Commonwealth (School food 
program grant)

$9,801 $0 $0

Revenue from the federal government (School food 
program grant)

$296,987 $0 $0

Total School Food Service Fund $769,949 $0 $0

Capital Projects Funds
Donations $25,589 $0 $0

Other miscellaneous $829 $0 $0

Revenue from the Commonwealth (Technology 
grant)

$201,787 $0 $0

Total School Capital Projects Fund $228,205 $0 $0

 

School Board $10,792,343 $60,915 $0

Total Revenue $34,201,565 $4,863,219 $2,889,849

Percentage Land Use 81.52% 11.59% 6.89%
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Table C.4  Expenditure Allocations by Land Use Category

Residential
Commercial/ 

Industrial
Agriculture/  
Open Space

General Fund:
General Government
Board of supervisors $44,737 $4,108 $7,206

County administrator $246,568 $22,639 $39,717

Independent auditor $26,790 $2,460 $4,315

Legal services $35,805 $3,287 $5,768

Commissioner of revenue $154,769 $28,832 $19,827

Assessor $2,794 $256 $450

Equalization board $3,800 $0 $0

Data processing $242,442 $22,260 $39,053

Finance and purchasing $441,899 $40,573 $71,182

Treasurer $202,263 $51,283 $23,524

Board of elections $114,995 $0 $0

Subtotal General Government $1,516,863 $175,697 $211,042

Judicial
Circuit court $15,817 $2,195 $219

General district court $4,411 $138 $0

Magistrate $17 $0 $0

Juvenile and domestic relations court $2,041 $0 $0

Clerk of the circuit court $205,065 $16,447 $23,966

Victim Witness Program $64,420 $0 $0

Regional court services $4,494 $0 $0

Blue Ridge legal services $1,500 $0 $0

Commonwealth’s attorney $354,481 $3,083 $0

Subtotal Judicial $652,245 $21,863 $24,185

Public Safety
Sheriff $1,962,221 $263,325 $40,838

Criminal justice training $18,318 $2,458 $381

Drug task force $10,608 $0 $0

Emergency medical services $602,049 $170,228 $11,309

Fire and rescue departments $249,447 $36,355 $10,439

Lord Fairfax Emergency Medical Services $4,166 $1,178 $78

Forestry services $434 $23 $2,256

Regional jail $489,071 $0 $0

Juvenile detention home $22,098 $0 $0

Probation office $47 $0 $0
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Table C.4  Expenditure Allocations by Land Use Category (continued)

Residential
Commercial/ 

Industrial
Agriculture/  
Open Space

Building inspections $152,106 $27,804 $3,345

Animal control $114,212 $0 $0

Medical examiner $160 $0 $0

Subtotal Public Safety $3,624,936 $501,372 $68,645

Public Works
Refuse collection and disposal $142,851 $0 $0

Sanitation $218,380 $17,288 $2,730

Litter control program $3,835 $0 $0

General properties $625,777 $57,455 $100,801

Total public works $990,843 $74,744 $103,531

 

Health and Welfare $656,708 $0 $0

Education
Lord Fairfax Community College $16,441 $0 $0

Subtotal Education $16,441 $0 $0

Parks, recreation, and cultural
Parks and recreation $749,813 $0 $0

Cultural enrichment $17,000 $0 $0

Contribution to Handley library $206,513 $0 $0

Subtotal parks, recreation, and cultural $973,326 $0 $0

Community Development
Planning administration $321,820 $29,548 $51,839

Office of Economic Development $0 $49,599 $0

Berryville Development Authority $0 $475 $0

Small business development center $0 $1,500 $0

Blandy Experimental Farm $3,000 $0 $0

Planning commission $9,669 $2,066 $0

Board of septic appeals $749 $0 $0

Historic preservation $10,303 $572 $572

Northern Shenandoah Valley Regional Commission $5,893 $541 $949

Regional airport $1,995 $183 $321

Friends of the Shenandoah $0 $0 $3,000

Water quality monitoring $23,945 $2,198 $3,857

Lord Fairfax Soil and Water Conservation $0 $0 $5,000
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Table C.4  Expenditure Allocations by Land Use Category (continued)

Residential
Commercial/ 

Industrial
Agriculture/  
Open Space

Biosolids Application $0 $0 $618

Cooperative extension service $22,543 $0 $22,543

Northern Virginia 4-H Center $1,150 $0 $1,150

Community Development Subtotal $401,067 $86,683 $89,850

Nondepartmental
Miscellaneous $3,376 $310 $544

Unemployment compensation $730 $67 $118

Subtotal Nondepartmental $4,106 $377 $661

Total General Fund $8,836,534 $860,736 $497,915

Special Revenue Funds
Virginia Public Assistance Fund $1,478,944 $0 $0

Comprehensive Services Act Fund: $756,714 $0 $0

Total Drug Enforcement Fund $65,875 $0 $0

Total Shenandoah Farms Sanitary District $4,760 $0 $0

Total Conservation Easement Fund $0 $0 $695,891

Subtotal Special Revenue Funds $2,306,293 $0 $695,891

Debt Service
Total School Debt Service Fund $3,815,111 $0 $0

Total Primary Government Debt Service $200,895 $18,445 $32,360

Subtotal Debt Service $4,016,006 $18,445 $32,360

Capital Projects
Communications equipment $63,857 $10,281 $1,387

Vehicles $21,501 $1,974 $3,463

Baseball field lighting $10,663 $0 $0

Technology and equipment improvements $5,198 $477 $837

Sheriff vehicles $69,331 $9,304 $1,443

Spout run improvements $0 $0 $177,523

Greenway court preservation $57,033 $0 $0

Tourism signs $0 $19,911 $0

HVAC $19,143 $1,758 $3,084

Systems integration $69,257 $6,359 $11,156

Sheriff equipment $41,737 $5,601 $869
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Table C.4  Expenditure Allocations by Land Use Category (continued)

Residential
Commercial/ 

Industrial
Agriculture/  
Open Space

Parks - Shelter $49,150 $0 $0

Swimming pool $84,022 $0 $0

Painting and flooring $16,607 $1,525 $2,675

Paving $4,731 $434 $762

Buildings $5,268 $484 $849

Egg plant grant $0 $200,000 $0

Citizens convenience center $66,082 $0 $0

Subtotal Capital Projects $583,580 $258,108 $204,048

Total Primary Government $15,742,412 $1,137,289 $1,430,214

School Board
Instruction $16,874,326 $0 $0

Administration, attendance and health $1,426,458 $0 $0

Pupil transportation services $1,007,468 $0 $0

Operation and maintenance services $2,158,622 $0 $0

Administration of school food program $816,246 $0 $0

Total School Capital Projects Fund $4,287,125 $0 $0

Subtotal School Board $26,570,245 $0 $0

Total Expenditures $42,312,657 $1,137,289 $1,430,214

Percentage Land Use 94.28% 2.53% 3.19%
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APPENDIX D.  CONSERVATION EASEMENT IMPACT  
ON STATE TRANSFERS  

Clarke County’s Conservation Easement Program potentially affects county revenue collections through sev-
eral different channels.  Since conservation easements decrease property value appraisals, they can in theory 
decrease county real property tax collections.  However, the vast majority of such properties would already 
likely participate in the county use value taxation program, which effectively limits the assessment of agricul-
ture/open space properties to land value without development rights.  Thus, the local revenue impact is likely 
negligible.  Another revenue impact would occur though state formula-driven fiscal transfers.  The county 
received $4.4 million from the Commonwealth in FY 2017 for general fund activities, including payments 
to support Constitutional officers, categorical aid and non-categorical aid.  More importantly, the county 
received $8.7 million in revenue from the Commonwealth for the School Operating Fund, largely funding 
awarded through the state’s Standards of Quality (SOQ) funding process.  The latter program awards funds 
on the basis of local fiscal capacity; hence, localities demonstrating greater fiscal capacity, holding all else 
the same, receive smaller transfers.  Fiscal capacity is measured by a Composite Index of Local Ability to 
Pay Formula  measured by per capita weighting of property tax assessments, sales tax revenues, and resident 
adjusted gross income.11

Table D.1 summarizes the impact of the county’s Conservation Easement Program on property assessments.  
The county has 29,333 acres under permanent conservation easement with 434 acres aided with the assis-
tance of county’s Conservation Easement Authority funding in FY 2017 alone.  The value of property rights 
removed per acre is estimated at $2,800 to $3,132.  The lower-end estimate is based on a regression analysis 
of county tract land assessments with and without easements, controlling for total acreage and total easement 
acreage.  The latter figure is based on easement appraisals submitted by property owners for development 
rights purchased over the period FY 2004 through FY 2017.  Thus, county property assessment is likely $82.1 
million to $91.9 million lower than would be the case otherwise.  Adding this value back to the county prop-
erty assessment rosters would raise county fiscal capacity as measured by total property tax assessments and 
would be reflected in a higher composite index of local ability-to-pay, which is inversely related to the state 
contribution towards eligible K-12 local school expenditures.

For Virginia counties, current benchmark composite values vary from a low of 0.1779 for Lee County in 
the Southwest coalfields to a maximum capped value of 0.8 for several Virginia localities, including four 
relatively wealthy localities in Northern Virginia.  Clarke County’s current value is 0.5506, ranking it 20th 
highest among Virginia localities.  This value translates into a roughly 45 percent state contribution ((1-
.5506)x100 percent) factor for eligible expenditures that are weighted by the composite index factor (e.g., 
basic instructional programs, vocational educated, gifted education, special education, remedial services, 
textbooks, employer benefits, ESOL, and selected lottery financed programs), which is estimated to be 
approximately $13.5 million in FY 2019.12 If Clarke County conservation easements had not been created, 
the County would have an estimated $82.1 million to $91.9 million in additional property assessment, which 
would translate into higher composite indices of local ability-to-pay varying from a low of .5603 to a high of 
.5615.  Thus, state contributions would decrease by approximately 1 percent translating into lost funding of 
approximately $131,000 to $147,000.
11 The Composite Index of Local-Ability-to-Pay formula is described in greater detail with supporting data at the Virginia Department 

of Education Budget and Grants Management website (http://www.doe.virginia.gov/school_finance/budget/compositeindex_local_
abilitypay/).

12 Eligible expenditure estimates scaled by the composite factor are described at the Virginia Department of Education using the Direct 
Aid Calculation Templates Budget Calculation Tools for the 2018-2020 Biennium. http://www.doe.virginia.gov/school_finance/
budget/calc_tools/index.shtml
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Table D.1  Estimated Conservation Easement Impact on Clarke County State SOQ Funding
Acres under conservation easement 29,333

Acres added through county efforts in FY2017 434

Appraisal value (per acre) estimated $2,800

Appraisal value (per acre) recent history (FY 2004-FY2017) $3,132

Estimated value conservation easements (low) $82,122,133

Estimated value conservation easements (high) $91,870,956

Baseline SOQ value  (FY18-FY20) 0.5506

Change to SOQ without conservation easements (low) 0.5603

Change to SOQ without conservation easements (high) 0.5615

Projected funding loss conservation without easements (FY19)--low $131,360

Projected funding loss without conservation easements (FY19)--high $146,953
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