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ABSTRACT 

In recent years, many local governments have struggled to address the burdens that uncontrolled 

residential development imposes on municipal infrastructure and other public facilities.  Some 

local jurisdictions have implemented growth management programs and innovative infrastructure 

financing methods to coordinate new residential growth with the timely provision of essential 

public facilities.  One of the most common approaches to this problem involves the use of 

development impact fees to finance infrastructure and other public facilities.  Proponents of 

impact fees have argued that they will result in more efficient development patterns by forcing 

developers to internalize the full social cost of new residential development.  Some economists 

and affordable housing advocates, on the other hand, have argued that impact fees push up 

housing prices.  Most empirical studies have confirmed that impact taxes do indeed increase the 

average price of both new and existing housing while reducing the value of undeveloped land.  

This study employs a hedonic price model to estimate the effects of development impact taxes 

and the Maryland Priority Funding Areas (PFA) program on housing prices in Montgomery 

County, Maryland.  An ordinary least squares (OLS) regression indicates that each additional 

dollar of impact taxes levied on a housing unit in Montgomery County can be expected to raise its 

sales price by $3.95.  The model also suggests that a home located within the PFA is expected to 

sell for $36,887 more than an otherwise similar home located outside of the boundary.  Both of 

these findings are generally consistent with economic theory and earlier empirical work.    
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INTRODUCTION 
 

In recent years, many local governments have struggled with uncontrolled residential 

development and the burdens that such growth imposes on municipal infrastructure and other 

public facilities.  Until the late 1960s, most local governments assumed that residential growth 

“paid for itself.”  Although new residential developments impose significant costs on public 

infrastructure, there had long been a general consensus that such burdens would be more than 

offset by increased property tax revenues.1  More recently, however, the increasing use of fiscal 

impact analysis by researchers and local planning agencies has turned this conventional 

understanding on its head.  New residential growth is no longer viewed as self-financing.  On the 

contrary, it is now generally accepted that such development imposes burdens on local 

government budgets that far exceed any incremental increase in property tax receipts.  In order to 

maintain a constant level of service for its residents, a local government must adopt at least one of 

three policies: (1) an increase in the property tax rate; (2) the prohibition of new residential 

development; or (3) the generation of additional revenue through alternative cost-recovery 

mechanisms.2  In the wake of the taxpayer revolts of the late 1970s and early 1980s, however, 

many states have enacted property tax caps and debt limitations that severely restrict the viability 

of the first option.   

In an attempt to correct this imbalance between new residential growth and the provision of 

adequate public facilities, many state and local governments have enacted residential growth 

management devices such as development moratoria, rate-of-growth programs, and urban growth 

boundaries.  One increasingly common approach to residential growth management involves a 

                                                 
1 ALAN A. ALTSHULER & JOSE A. GOMEZ-IBANEZ, REGULATION FOR REVENUE: THE POLITICAL ECONOMY 
OF LAND USE EXACTIONS 77-96 (1993). 
2 Of course, local governments also have the option of accommodating new growth by simply allowing 
infrastructure and public service levels to deteriorate.   
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combination of development impact fees and adequate public facilities ordinances (APFOs).  

Development impact fees are one-time charges designed to shift the costs of the public facilities 

needed to service a particular residential development from existing residents to the developers of 

new housing.  Such fees are typically calculated pursuant to a standard mathematical formula, but 

may also be determined through case-by-case negotiations between developers and the local 

government.  Most local governments impose development impact fees at the building-permit 

stage of development.  APFOs, on the other hand, generally prohibit new residential subdivisions 

unless there is adequate infrastructure capacity to service the new development.  Local regulators 

set minimum capacity requirements for a number of public facilities such as roads, schools, water 

distribution, sewage collection and treatment, and emergency services.  The local permitting 

authority must deny approval for any new subdivision that is expected to cause service levels to 

fall below a predetermined minimum level for any public facility. 

In addition to these local growth management devices, land development in Maryland is also 

subject to a statewide smart-growth program.  Under the Priority Funding Areas Act, the state 

may not provide funding for any growth-related project that is located outside of a designated 

priority funding area (PFA).3  This law is designed to channel new growth into areas that are 

already serviced by adequate infrastructure and public facilities by forcing local governments and 

developers to fully internalize the costs of new infrastructure outside of PFA boundaries.  

Because the PFA program attempts to manage the timing and location of residential growth 

through the use of economic incentives, it has been held up as a more efficient alternative to 

traditional command-and-control land use regulation.  The PFA program does not prohibit any 

                                                 
3 MD. CODE ANN. § 5-7B (West 2005). 
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kind of development; it simply prevents the state from subsidizing development outside of areas 

that are serviced by adequate infrastructure. 

This study examines the effects of development impact fees and the state PFA program on 

housing prices in Montgomery County, Maryland.  Many economists and affordable housing 

advocates have argued that residential growth controls inhibit the production of affordable 

housing units by acting as an effective tax on development capital.  Empirical studies have also 

suggested that development impact fees increase the value of existing homes while reducing the 

value of undeveloped land.  In addition to examining the effects of impact fees and the PFA 

program on housing prices, this study also attempts to determine whether the use of development 

fees to finance public capital facilities has interfered with the operation of the PFA program.  The 

PFA program is designed to encourage compact development patterns in areas that are already 

serviced by adequate infrastructure and public facilities.  Some commentators have argued, 

however, that development impact fees and other growth controls may have the effect of 

encouraging sprawl by forcing residential development into exurban areas with less restrictive 

land use regulations.4  Finally, this study will discuss the relative desirability of impact fees vis-à-

vis other infrastructure-financing devices in the specific context of public school facilities and 

local roads. 

 

 

                                                 
4 See, e.g., WILLIAM A. FISCHEL, DO GROWTH CONTROLS MATTER?: A REVIEW OF EMPIRICAL EVIDENCE 
ON THE EFFECTIVENESS AND EFFICIENCY OF LOCAL GOVERNMENT LAND USE REGULATION (1990).  Fischel 
asserts that many local growth management ordinances are likely to have the unintended consequence of 
encouraging sprawl: 

[I]nefficiently restrictive growth controls probably cause metropolitan areas to be too spread 
out. ...  My claim is that such local ordinances cause developers to go to other communities.  
The most likely alternative sites are in exurban and rural communities, where the political 
climate, at least initially, is more favorable to development. 

Id. at 55.   
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LITERATURE REVIEW 

The earliest theoretical works on the economic effects of development impact fees and other 

growth management devices were published in the mid-1970s.  Serious empirical studies of 

growth management policy, however, did not begin to appear until the late 1980s.  Much of this 

work has focused on the economic incidence of development impact fees and the effects that 

growth management devices have on the average price of housing and undeveloped land.  While 

a number of exceptional theoretical and empirical works are currently available, there are still 

many areas that have not been adequately addressed in the existing literature.   

Theoretical Literature 
 

Impact fees are usually imposed on developers at the subdivision-approval stage of 

development.  The theoretical literature on impact fees and growth management devices has 

focused primarily on the issue of who ultimately bears the economic burden of such policies.  In 

other words, this literature has attempted to determine the extent to which developers will be able 

to pass the costs of an impact fee forward to housing consumers or backwards to the owners of 

undeveloped land.  This is an exceedingly important issue for at least two reasons.  First, 

supporters of impact fees often argue that such a financing method better comports with the 

benefits principle of public finance than does the use of general revenues.  The validity of this 

justification largely turns on the economic incidence of such fees.  Second, many states require 

that impact fees provide some special benefit to the parties who pay them.  If—as some 

commentators have argued—impact fees generally operate as an effective excise tax on 

development capital that provides no direct benefit to homeowners, then the legality of such fees 

would be called into serious question.   
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Impact Fee as Excise Tax 

Robert Ellickson provided the first systematic treatment of the economic effects of 

development impact fees in a 1977 article in the Yale Law Journal.5  Although Ellickson 

acknowledged that impact fees might provide some incremental benefit to new housing units by 

facilitating the provision of additional public amenities, his entire analysis of the economic 

incidence of impact fees was predicated upon an explicit assumption that the purchasers of new 

housing would derive no such benefit: 

When a landowner makes a payment (cash or in-kind) to a municipality, the 
economic consequences depend, as an initial matter, on whether his land will 
receive any incremental municipal services as a result of the payment. … 
Because the housing market in Eden was assumed already to be at a social 
optimum, however, any development charge imposed by Eden would necessarily 
raise the costs of housing construction by more than the prospect of additional 
services would increase the value of that housing to consumers.  … Any excess 
of development charges over consumer benefits is the equivalent of an excise tax 
on new housing.  The principal economic effects are the same as those produced 
by a construction quota: the price of both new and used housing rises, and new 
housing production declines more than the production of used housing 
increases.6

 
In evaluating the validity of Ellickson’s theory on the economic incidence of impact fees, it is 

important to remember that this model assumes that impact fees provide no incremental benefit to 

the consumers of new housing.  Even Ellickson concedes, however, that this is a questionable 

assumption.   

According to the Ellickson model, the economic incidence of a development impact fee will 

depend on two principal factors: (1) whether an impact fee is imposed by other local jurisdictions 

in the metropolitan region; and (2) whether the local jurisdiction is fungible or is considered by 

                                                 
5 Robert C. Ellickson, Suburban Growth Controls: An Economic and Legal Analysis, 86 YALE L.J. 385 
(1977).  
6 Id. at 395-96. 
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housing consumers to be unique.7  The interaction of these two factors results in a four-category 

typology: (a) fungible jurisdiction, unique exaction; (b) fungible jurisdiction, widespread 

exaction; (c) unique jurisdiction, unusual exaction; and (d) unique jurisdiction, widespread 

exaction.  Because impact fees are nominally imposed on housing developers at the subdivision-

approval stage of the development process, the ability of developers to pass the costs of these fees 

forward to housing consumers (or backwards to the owners of undeveloped land) will be 

determined by the environment in which fee is imposed.   

If a fungible jurisdiction imposes a new impact fee on development—and neighboring 

jurisdictions do not—consumers will simply purchase equivalent housing in a nearby jurisdiction 

that does not levy an impact fee.  When consumers view housing in neighboring communities as 

a perfect substitute for housing in the regulating jurisdiction, the demand for housing will be 

almost perfectly elastic.  As a result, developers will be unable to pass the costs of the impact fee 

onto the consumers of housing by simply raising prices.  In the short-term, developers will bear 

most of the impact fee’s burden.  Over time, however, developers will bid down the price of 

undeveloped land in the regulating jurisdiction.  This effectively passes a portion of the impact-

fee burden backwards to the owners of vacant land.  The relative elasticities of supply and 

demand for undeveloped land will determine the relative share of the impact-fee burden that is 

borne by each party.8  If the supply of undeveloped land is relatively elastic, then an impact fee in 

                                                 
7 ROBERT C. ELLICKSON & VICKI BEEN, LAND USE CONTROLS: CASES AND MATERIALS (3d ed. 2005). 
8 Vicki Been has noted that over the long run the developer will not bear any of the impact fee’s burden 
under Ellickson’s model.  See Vicki Been, Impact Fees and Housing Affordability, 8 CITYSCAPE 139 
(2005).  Because the construction industry is assumed to be perfectly competitive, the model posits that 
developer profit margins will be too low to absorb a new impact fee.  Andrew Watkins, however, has 
developed a mathematical model that seems to demonstrate that developers will always bear at least 50% of 
an impact fee’s burden, with the remainder split between housing consumers and the owners of 
undeveloped land.  Andrew R. Watkins, Impacts of Land Development Charges, 75 LAND ECON. 415 
(1999).  This study assumes—contrary to Ellickson—that developers often bear some share of an impact 
fee’s burden (although that share is likely to be significantly less than Watkins’s prediction of 50%).   
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this situation will also have the effect of contracting the supply of land available for development.  

If this occurs, then new housing prices will increase even when developers are unable to directly 

pass the costs of an impact fee forward to consumers.  To the extent that existing housing is 

viewed as a substitute for new housing, consumers will bid up the price of existing housing until 

it is at the same price as otherwise equivalent new housing.  In sum, the imposition of an impact 

fee in this situation will have the effect of increasing the prices of both new and existing housing.  

If every jurisdiction within a region imposes an impact fee, however, developers will be able 

to shift most of the fee’s cost to the consumers of new housing.  This will be true not only in 

unique jurisdictions with inelastic housing demand, but in fungible jurisdictions with relatively 

elastic demand as well.  In the previous situation (i.e., fungible jurisdiction, unique exaction), the 

increase in housing prices was an indirect consequence of a reduction in the supply of 

developable land.  In this case, however, the price effects of the impact fee on new housing will 

be direct.  The price of existing housing will be affected as well.  Housing consumers will be able 

to avoid the direct burden of an impact fee only by substituting to existing housing.  This 

increased demand for existing housing will push up the average price of such housing until it is at 

the same level as new housing prices.  Although the precise mechanism is different in this case, 

the result is the same: the impact fee drives up the price of both new and existing housing.   

Finally, housing consumers in a unique jurisdiction will bear some portion of an impact fee’s 

burden even if no other jurisdiction in the region imposes such a fee.  Although the demand for 

housing in such a jurisdiction will be relatively unresponsive to changes in price, it is unlikely 

that demand will be completely inelastic.  As a result, most developers will be unable to pass the 
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entire fee onto new housing consumers.  The balance of the fee’s burden will be split between 

developers and the owners of undeveloped land in the regulating jurisdiction.9   

Although Ellickson examines the economic incidence of a new impact fee under four 

different scenarios, the result is always the same: the imposition of an impact fee increases the 

prices of both new and existing housing.  Under Ellickson’s model, the owners of undeveloped 

land are likely to be the party most burdened by the imposition of development impact fees and 

other growth controls.  Once again, it is important to remember that Ellickson’s formulation 

presupposes that using impact fees—as opposed to property taxes—to finance public 

infrastructure provides no incremental benefits to the owners of new housing.  More recent 

theoretical work on the economics of development impact fees attempts to address this apparent 

limitation in Ellickson’s model. 

                                                 
9 In addition to discussing the economic incidence of impact fees, Ellickson also explains the political 
circumstances that facilitate the adoption of what he views as a clearly inefficient policy.  Because existing 
homeowners exercise a great deal of power in local politics, they will be able to cartelize the housing 
supply whenever the demand for housing is not completely elastic.  The parties most injured by impact 
fees—future homeowners and the owners of vacant land— do not usually reside within the regulating 
jurisdiction and thus cannot directly participate in the political process.  Existing homeowners, according to 
Ellickson, impose development charges not to pay for needed infrastructure, but to drive up the value of 
their own homes by restricting the supply of new housing.  William Fischel presents a similar account of 
the role played by existing homeowners in the adoption of impact fees and other growth controls.  William 
A. Fischel, The Economics of Land Use Exactions: A Property Rights Approach, 50 LAW & CONTEMP. 
PROBS. 101 (1987).  Fischel argues that the right to development should be viewed as a community 
property right that is vested in the local regulatory body.  The community may “sell” this entitlement to 
developers by imposing impact fees or other exactions on new development.  If the impact fee is set at the 
appropriate level, this arrangement will ensure that all new development will be Pareto superior.  Fischel’s 
discussion is most appropriately viewed as a normative—rather than a prescriptive—approach to this issue.  
Local governments generally cannot, contrary to Fischel’s formulation, freely sell exceptions to land use 
regulations.  Courts in most states would characterize this as impermissible “contract zoning.”  See, e.g., 
City of Rockville v. Rylyns Enterprises, Inc., 814 A.2d 469 (Md. 2002).  Moreover, the Takings Clause of 
the Fifth Amendment places serious restrictions on the ability of local governments to prohibit all 
development on land within its territorial boundaries.  See, e.g., Lucas v. South Carolina Coastal Council, 
505 U.S. 1003 (1992) (holding that a land use regulation that wipes out all economically viable use of a 
parcel of property is a per se taking requiring compensation).   
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Impact Fees, Property Taxes, and the Capitalization of Benefits 

In a 1998 article in the National Tax Journal, John Yinger used a number of formal models 

to examine the economic incidence of development impact fees.10  Although the primary purpose 

of the article was to compare the relative merits of impact fees and special assessments as 

alternative methods of financing public infrastructure, Yinger began his analysis by positing that 

the benefits of new infrastructure financed by impact fees are capitalized into the value of new 

homes.  He also assumed that the demand for new housing in any given jurisdiction is perfectly 

elastic.11  If this assumption is indeed accurate, then the burdens of an impact fee may be passed 

through to consumers of new housing only if the consumer benefit derived from additional 

infrastructure exceeds the magnitude of the fee.  In other words, the imposition of an impact fee 

will never have a net burden on housing consumers; the benefits of new infrastructure will always 

exceed the burden of the fee.  Yinger explained how this view differed from previous approaches 

to the issue: 

This is the key result in this paper: Even if it meets the benefit-cost test, a 
development fee leads to a drop in the price of land and therefore to a burden on 
landowners.  Housing firms bear no burden as (assumed) competition maintains 
zero profits.  Moreover, new home purchasers bear a large share of the burden of 
the fee in the form of higher housing prices but also bear no burden net of the 
infrastructure benefits they receive, thanks to their (assumed) mobility.12

 

                                                 
10 John Yinger, The Incidence of Development Impact Fees and Special Assessments, 51 NAT’L TAX J. 23 
(1998).  Because the burden of impact fees are often shifted back to the owners of undeveloped land, 
Yinger argued that the benefits-received principle of public finance counseled in favor of financing 
infrastructure projects through special assessments.  The burdens of special assessments are always borne 
solely by the current occupants of property within the assessment district.   
11 This is a common assumption in the urban economics literature.  According to proponents of this view, 
the efficient provision of local public goods is based upon an assumption of perfect mobility.  Each local 
jurisdiction provides a different package of taxation and public goods, and people “vote with their feet” by 
locating in whatever jurisdiction most closely matches their preferences and willingness to pay for public 
goods.  This assumption is commonly referred to as the Tiebout hypothesis.  See Charles Tiebout, A Pure 
Theory of Local Expenditures, 64 J. POL. ECON. 416 (1956).   
12 Yinger, supra note 10 at 29.  According to Yinger, the owners of undeveloped land will typically 
shoulder between 16% and 42% of an impact fee’s burden. 
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An important element of Yinger’s theory is that impact fees will increase the value of both new 

and existing homes by obviating the need for future increases in the property tax rate.  The net 

present value of this reduction in future taxes, according to Yinger, will be capitalized into the 

value of all housing units in the jurisdiction.  This theory thus predicts that an impact fee will 

have similar effects on the average prices of both new and existing housing.  The price effects of 

an impact fee, moreover, will often exceed the magnitude of the fee itself.  Impact fees will affect 

housing prices in three separate ways.  First, the benefits of the public amenities financed with 

such fees will be capitalized into the value of the housing unit.  Second, this increase in housing 

prices will increase property tax revenues if tax rates are held constant.  These increased revenues 

will then cause the local government to either: (1) lower the tax rate; or (2) use the additional 

increment in property tax receipts to provide additional public services.  These benefits—whether 

they come in the form of lower taxes, increased services, or some combination of the two—will 

be capitalized into housing prices.  Some subsequent empirical studies have referred to this 

approach as the “new view” of impact-fee incidence.13

Like Ellickson, Yinger predicts that the imposition of an impact fee will have the effect of 

increasing the average price of both new and existing homes.  Ellickson and Yinger also agree 

that developers are unlikely to absorb the burden of an impact fee in a competitive market, and 

they both assert that the fee’s burden will be split between the owners of undeveloped land and 

the consumers of new housing.  In other words, both theories predict that an impact fee will have 

the exact same outcome: housing prices will rise and vacant land prices will fall.  Ellickson and 

                                                 
13 See, e.g., Keith R. Ihlanfeldt & Timothy M. Shaughnessy, An Empirical Investigation of the Effects of 
Impact Fees on Housing and Land Markets, 34 REGIONAL SCI. & URB. ECON. 639 (2004) (Ihlanfeldt and 
Shaughnessy note that the “chief differences between the old and new view theories of impact fee 
incidence are that the new view 1) incorporates the public capital services that are financed by the fees, 2) 
recognizes the impact of property tax capitalization on the incidence of the fees; and 3) assumes that the 
housing demand curve facing construction firms in a single jurisdiction is horizontal.”). 
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Yinger strongly disagree, however, on the issue of whether these price increases are economically 

efficient.  Ellickson’s theory holds that an impact fee is an inefficient excise tax on development 

capital that provides no discernable benefits for new housing consumers.  Yinger, on the other 

hand, views impact fees as an efficient price that new homebuyers willingly pay in exchange for 

additional infrastructure and other public amenities.14  Determining which one of these theories 

most accurately represents the effects of impact fees on housing markets is critical in assessing 

the desirability of such fees as a financing mechanism.  Any attempt to do so must examine 

whether fee-induced price increases are the result of supply constraints or are caused by increased 

demand for high-amenity housing. 

Empirical Literature 
 

Most empirical studies on the economic effects of impact fees have reached the same 

conclusion as the theoretical literature: new impact fees will tend to drive up the average price of 

both new and existing housing while reducing the value of undeveloped land.  Like their 

counterparts in the theoretical realm, however, empirical researchers have been deeply divided 

over whether these price effects are economically efficient.  While the earlier studies almost 

uniformly accepted the excise-tax theory of incidence, more recent studies have stressed the 

possibility of demand-side price effects.  None of these studies, however, has conclusively 

demonstrated which approach more accurately reflects the operation of actual housing markets.  

                                                 
14 In a recent essay, Ellickson commented on the emergence of such divergent theories to explain the same 
empirical phenomenon: 

Most observers bring ideological baggage to the technical question [of whether regulation-
induced increases in housing prices are caused by inefficient supply constraints or efficient 
increases in demand].  Environmentalists, community preservationists, and other devotees of 
increased land use regulation are predisposed to favor the demand-side story.  Homebuilders 
and fans of unfettered markets, by contrast, naturally warm to the supply-side interpretation. 

Robert C. Ellickson, Response to “The Effects of Land Use Regulation on the Price of Housing: What Do 
We Know?  What Can We Learn?” by John M. Quigley and Larry A. Rosenthal, 8 CITYSCAPE 261 (2005). 
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The Effects of Development Impact Fees on Housing Prices 

In 1989, Charles Delaney and Marc Smith conducted the first major empirical study on the 

effects of development impact fees on housing prices.15  In 1974, the city of Dunedin, Florida 

adopted a $1,150 impact fee for new single-family homes.  The authors first used a linear 

reduced-form equation to estimate the effect that the fee would have on the average price of new 

single-family homes in Dunedin relative to the prices of similar homes in three neighboring 

communities.  The authors used data on 5,839 housing sales that occurred between 1971 and 

1982 and controlled for the effects of physical housing characteristics and land value.16  Next, 

they used the coefficient estimates from their initial regression to calculate the price of a 

“constant-quality housing unit” for each city and year included in the data sample.  Finally, they 

compared the prices of new, constant-quality housing units in Dunedin with identical units in the 

three control cities.  Delaney and Smith concluded that there was a statistically significant 

difference between new housing prices in Dunedin and prices in two of the three control cities.  

The regression indicated that each additional dollar in impact fees would be expected to increase 

the sales price of a single-family home by $3.00.   

Interestingly, the housing price differential between Dunedin and the control jurisdictions 

emerged before the imposition of the fee and essentially vanished after six years.  Smith and 

Delaney provided three potential explanations for the dissipation of the differential.  First, the 

authors hypothesize that the initial price differential was caused by an increase in housing 

demand resulting from the expectation that such fees would be used to finance valued 

infrastructure.  When this infrastructure failed to materialize, demand would have returned to 

                                                 
15 Charles J. Delaney & Marc T. Smith, Impact Fees and the Price of New Housing: An Empirical Study, 
17 REAL EST. ECON. 41 (1989). 
16 Delaney and Smith calculated the average price per square foot of land at the time the house was 
constructed and used the resulting figure as a proxy variable for neighborhood quality.  Id. at 46. 
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normal levels.  Second, developers may have reduced the price differential by bidding down the 

price of undeveloped land in Dunedin, effectively shifting the burden of the fee to property 

owners.  Finally, impact fees measured as a percentage of average housing prices fell from 3% in 

1974 to 2% in 1978.  Delaney and Smith suggest that this reduction may be responsible for the 

erosion of the price differential. 

Building upon their first study, Delaney and Smith next attempted to determine whether the 

Dunedin impact fee had any effect on the prices of existing housing.17  The authors narrowed the 

data sample to housing sales in Dunedin and one of the three control jurisdictions included in 

their original study.  The authors’ regression indicated that there was a $1,643 price differential 

between existing homes in Dunedin and similar homes in the control jurisdiction.  The regression 

also revealed a $2,600 differential between the average sales price for new housing and the price 

of existing housing.  This result is consistent with the theory that the imposition of a new impact 

fee will cause the average prices of both new and existing homes to rise.   

In 1990, Larry Singell and Jane Lillydahl examined the impact of a $1,182 increase in impact 

fees on housing prices in Loveland, Colorado.18  The authors used sales transaction data on 429 

single-family homes that were sold between January 1983 and December 1985 (this time period 

included eighteen months on either end of the new fee’s adoption date in July 1984).  Singell and 

Lillydahl employed a hedonic price model that regressed the log of housing price on regional 

market indicators, construction costs, physical housing characteristics, FHA mortgage rates, the 

sale date, and a dummy variable indicating whether the new fee was in effect at the time of sale.  

The regression indicated that the fee increased the average price of new housing by about $3,800 

and the price of existing housing by about $7,000.  One potential explanation that the authors 
                                                 
17 Charles J. Delaney & Marc T. Smith, Pricing Implications of Development Exactions on Existing 
Housing Stock, 20 GROWTH & CHANGE 1 (1989). 
18 Larry D. Singell & Jane H. Lillydahl, Housing Impact Fees, 66 LAND ECON. 82 (1990). 
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provide for these unexpectedly large effects is that developers may have shifted to the production 

of higher-end housing units to mitigate the fee’s effects on demand.  Because Loveland imposed a 

uniform impact fee on all new housing units—regardless of size or value—the relative impact of 

the fee on a housing unit’s selling price would decrease as price increased.   

 In 1997, Marla Dresch and Steven Sheffrin conducted a study on the effects of development 

impact fees and special assessment districts on housing prices in Contra Costa County, 

California.19  The authors’ sample included data for all new and existing homes that were sold 

between 1988 and 1996.  The effects of impact fees on the price of new housing were estimated 

with a variable measuring the fees that were levied upon each individual housing unit.  Effects on 

existing housing, on the other hand, were captured by a general “impact-fee burden” variable.  

Dresch and Sheffrin concluded that the partial effects of impact fees on housing prices varied 

significantly between two distinct regions within the county.  In the eastern portion of the county, 

an additional dollar in impact fees was estimated to result in a twenty-five cent increase in the 

average price of new housing.  In the more affluent western part of the county, on the other hand, 

each one-dollar increase in impact fees were estimated to increase new housing prices by an 

average of $1.88.  Impact fees were estimated to have a similar effect on the price of existing 

housing in the eastern part of the county (a twenty-three cent price increase for a one-dollar fee 

increase), but did not have a statistically significant price effect on existing housing in the western 

half of the county.  Dresch and Sheffrin hypothesize that the smaller price effect in the eastern 

portion of the county could be explained largely by existing economic conditions during the study 

period.  Although all of Contra Costa County was in a housing slump, the eastern portion of the 

county experienced a much more severe downturn.  Because the housing market in the eastern 

                                                 
19 Marla Dresch & Steven M. Sheffrin, Who Pays for Development Fees and Exactions? (Public Pol’y Inst. 
Cal., Working Paper, 1997). 

 14



portion of the county was a buyer’s market, developers and landowners were forced to bear a 

larger share of the impact-fee burden. 

In 1999, Brett Baden and Don Coursey examined the effects of impact fees on housing prices 

in eight Chicago suburbs.20  For the purposes of their study, the authors assumed that a 

municipality’s impact fee structure is volatile—and thus unpredictable—over time and that the 

demand for housing in a given municipality is relatively inelastic.  The data set was drawn from 

the Multiple Listing Service of Northern Illinois and included housing sales that occurred 

between January 1, 1995 and December 31, 1997.21  Baden and Coursey employed a hedonic 

model that regressed the log of sales price on a number of physical housing characteristics, the 

municipality’s population, and the amount of impact fees levied on each single-family home.  The 

authors also ran an additional regression that substituted seven municipal indicator variables for 

the municipal population variable.  This second regression attempted to account for unobserved 

locational differences among the eight municipalities in the study.  Baden and Coursey used the 

coefficient estimates from these regressions to estimate the effects of impact fees on new housing 

prices in each of the eight jurisdictions.  These estimates indicated that in most municipalities the 

average increase in new housing prices exceeded the amount of the fee.  The authors suggested 

that this additional increase captures the extra development costs that an impact-fee scheme 

imposes (e.g., uncertainty and delay in the development process).  Baden and Coursey also 

estimated the effects of impact fees on the average price of a twenty-five-year-old single-family 

home in each municipality.  Although the sample of existing housing in four of the eight 

municipalities was extremely small, Baden and Coursey concluded that impact fees generally 

                                                 
20 Brett M. Baden & Don L. Coursey, An Examination of the Effects of Impact Fees on Chicago’s Suburbs 
(Harris Sch. Pub. Pol’y Stud., Working Paper No. 99-20, 1999). 
21 Baden and Coursey dropped 27.97% of the observations from the data set because of missing data.  They 
assume that the omission of these observations was random. 
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caused the average price of existing homes to increase as well.  This increase, however, was not 

as large as the fee itself and represented a capital gain for existing homeowners.   

The most recent empirical study on the effects of impact fees on housing prices was 

conducted by Keith Ihlanfeldt and Timothy Shaughnessy in 2004.22  This is the only major 

empirical study on development impact fees that has explicitly adopted Yinger’s benefits-

capitalization approach.  The authors examined the effects of impact fees in Dade County, Florida 

on the prices of new and existing homes and undeveloped land.  This study used hedonic 

regressions as well as a repeat-sales model to generate a monthly constant-quality housing index 

for new and existing housing prices.  This regression equation included variables that captured 

physical housing characteristics, neighborhood characteristics, distance to employment centers, 

local jurisdiction indicators, and the date of sale.  The authors then regressed these indexes on a 

number of variables that affect overall demand for owner-occupied housing, which included a 

continuous impact fee variable.  Ihlanfeldt and Shaughnessy also used a reduced-form hedonic 

model to estimate the effects of impact fees on the value of undeveloped land.   

The results of these regressions indicated that each additional dollar in impact fees would be 

expected to raise the average price of new and existing housing by $1.64 and $1.68, respectively.  

Although both of these coefficients were statistically significant, the authors were unable to reject 

the null hypothesis that the coefficients were equal to $1.00.  The regression on vacant land prices 

suggested that each additional dollar in impact fees would be expected to reduce the value of 

undeveloped land by $1.00.  Although this result is generally consistent with economic theory, it 

does raise an interesting question.  If developers were able to efficiently recoup the costs of 

impact fees through higher housing prices, why did the average price of undeveloped land fall as 

                                                 
22 Keith R. Ihlanfeldt & Timothy M. Shaughnessy, supra note 13. 
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well?  Economic theory holds that developers will bid down the price of vacant land when they 

are unable to pass the costs of an impact fee onto housing consumers.  In this case, however, it 

appears that this kind of pass-through had in fact occurred.  Ihlanfeldt and Shaughnessy speculate 

that uncertainty over future impact fee increases may cause developers to bid down the price of 

undeveloped land even when they can pass the costs of current fees onto housing consumers.  

While developers were able to recover their costs under the current impact-fee schedule, it is 

certainly conceivable that future increases in impact fees might preclude full cost recovery.   

The Effects of Development Impact Fees on the Value of Undeveloped Land 

As noted above, Ihlanfeldt and Shaughnessy predicted that an increase in impact fees would 

have the effect of depressing the value of undeveloped land.  This finding is generally consistent 

with both the excise-tax and benefit-capitalization theories of impact fee incidence.  Other 

empirical studies, however, have concluded that development impact fees actually have a positive 

impact on vacant land prices.  It is difficult to reconcile this counterintuitive result with the 

predictions of economic theory.  

In 1992, Arthur Nelson, Jane Lillydahl, James Frank, and James Nicholas examined the 

effects that impact fees had on the price of undeveloped land in Loveland, Colorado and Sarasota 

County, Florida.23  Although there was no statistically significant relationship between impact 

fees and land prices in Loveland, the authors estimated that a one-percent increase in impact fees 

would cause the price of a vacant lot to increase by .023%.  This finding cannot be adequately 

explained by either major theory of impact fee incidence.  The authors suggest that this price 

increase might be attributable to the developers’ expectation that adequate public facilities and 

infrastructure are more likely to be provided when such fees are levied on new development: 

                                                 
23 Arthur C. Nelson et al., Price Effects of Roads and Other Impact Fees on Urban Land, 1305 TRANSP. 
RES. REC. 36 (1992). 
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Impact fees are actually the final stage of a policy process that anticipates 
development pressures through a land use and facility planning scheme.  In 
return for paying fees, developers are assured of adequate facilities.  Impact fees 
thus enable the urban land market to internalize otherwise unpriced development 
externalities such as greater certainty in approval, extension of needed facilities, 
and reduced political opposition because developers are paying their own way.24

 
This justification is particularly persuasive in the context of a jurisdiction with an APFO in place.  

By securing a steady stream of revenue for infrastructure improvements, development impact fees 

greatly reduce the likelihood of an APFO-triggered development moratorium.  Vicki Been 

advanced a similar argument in a 1991 law review article: 

[E]xactions serve as growth enablers: in areas that are growing so rapidly that the 
government cannot provide public facilities fast enough, exactions allow growth 
that might otherwise be stalled by growth control measures.  Or, in areas in 
which a particular development, or growth in general, is controversial, a local 
government that favors a project may use exactions to counter or “buy off” 
opposition.25   
 

Although the growth-enabling rationale is a plausible explanation for Nelson et al.’s 

counterintuitive results, it is also possible that their regression suffered from omitted variable 

bias.  If an unobserved variable—such as unusually high housing demand—were correlated with 

an independent variable (impact fee levels) and the dependent variable (land prices), one would 

expect the coefficient on the independent variable to be positively biased.  Because Nelson et al.’s 

regression model simply used population growth as a proxy for housing demand, it is likely that 

other important determinants of demand were excluded from the model.   

 In the same year as the Nelson study, Andrejs Skaburskis and Mohammad Qadeer examined 

the effects of development impact fees on the price of vacant lots in three Toronto suburbs.26  The 

authors used transaction data on 1,021 vacant residential lots that were sold between 1977 and 
                                                 
24 Id. 
25 Vicki Been, “Exit” as a Constraint on Land Use Exactions: Rethinking the Unconstitutional Conditions 
Doctrine, 91 COLUM. L. REV. 473 (1991). 
26 Andrejs Skaburskis & Mohammad Qadeer, An Empirical Estimation of the Price Effects of Development 
Impact Fees, 29 URB. STUD. 653 (1992). 
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1986.  As independent variables, the authors included the impact fees paid on each lot, 

development costs, measures of housing demand, locational factors, and expected future 

construction costs and housing appreciation.  The regression also included an interaction between 

impact fee levels and the region’s residential growth rate.  Skaburskis and Qadeer estimated that 

each additional dollar in impact fees would be expected to increase the price of a vacant lot by 

$1.88 when the annual increase in building permits was held constant at zero.  Interestingly, 

however, setting the annual growth in building permits equal to 2.33 percent (the average during 

the study period) reduced the coefficient on the impact fee variable to $1.23 for each additional 

dollar in impact fees.  It is not clear why a drop in housing demand would cause the positive 

effects of impact fees on vacant land prices to rise.  If anything, one would expect the opposite 

effect—i.e., as housing demand increases, the growth-enabling effects of impact fees on vacant 

land prices would be expected to increase as well.  It is quite possible that Skaburskis and 

Qadeer—like Nelson et al.—simply selected a poor proxy variable for housing demand.  The 

number of building permits that a local government issues in any given year is not simply a 

function of housing demand; this figure will be strongly affected by the existing political and 

regulatory environment as well.   

Finally, Jennifer Evans-Cowley, Fred Forgey, and Ronald Rutherford conducted an empirical 

study on the effects that impact fees have on vacant land prices in forty-three Texas 

municipalities.27  The authors used a random-effects model to estimate the effects that 

development impact fees have on the assessed value of vacant land.  The independent variables 

included lot size and its square, impact fees for a “typical” lot, annual population growth rates, 

average housing prices, construction costs, property tax rates, mean city income, location, and 

                                                 
27 Jennifer S. Evans-Cowley et al., The Effect of Development Impact Fees on Land Values, 36 GROWTH & 
CHANGE 100 (2005). 
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current land use.28  The data sample consisted of tax assessment records for 54,230 land parcels 

located in cities that imposed development fees in 1997.  Importantly, the authors drew a 

distinction between vacant lots and undeveloped parcels.29  The failure of earlier studies to take 

this important definitional step may help to explain their counterintuitive results.   

 The authors ran separate regressions for vacant lots and undeveloped parcels.  The results of 

these regressions indicated that each $1,000 increase in impact fees would result in a 1.3% 

increase in the average value of vacant lots.  The average value of an undeveloped parcel, on the 

other hand, was predicted to fall by .042% in response to such a change.  Evans-Cowley et al. 

hypothesized that the fee-induced increase in the value of vacant lots is caused by the expectation 

of adequate public infrastructure and the capitalization of the reduction in future tax liability.  

While the findings of this study seem to be consistent with the economic literature, it suffers from 

one potential limitation.  The hypothesis that impact fees caused the observed increase in vacant 

lot values is predicated upon the assumption that such lots would not be subject to the new fees.  

The authors concede, however, that many of the municipalities included in the study require the 

payment of impact fees as a condition of building-permit approval.  Because building permits are 

                                                 
28 The authors did not specify precisely what they meant by a “typical” lot.  There are at least six ways that 
a lot might be classified as typical: (1) mean lot size; (2) median lot size; (3) modal lot size; (4) mean 
assessed value; (5) median assessed value; or (6) modal assessed value.   The paper does not discuss this 
definitional issue. 
29 Generally speaking, a real estate developer purchases large parcels of undeveloped land from property 
owners and then subdivides those parcels into buildable lots.  In subdividing a parcel, a developer must 
obtain approval from the local government and is often required to make a number of on-site dedications 
and improvements such as grading, local roads, water and sewer lines, and drainage systems.  It is during 
this stage that impact fees are typically levied on developers.  After a parcel of land has been subdivided 
into lots and improved with roads and other on-site infrastructure, it is designated as “developed” land.  
Although some very large developers handle site development and homebuilding, these distinct functions 
are often carried out by different parties.  The distinction between vacant—but developed—lots and 
undeveloped parcels is essential in estimating the effects that impact fees will have on land prices.  Because 
vacant lots have already moved beyond the stage at which development impact fees are imposed, the 
adoption of a new fee—or an increase in existing fees—should be expected to increase the value of such 
property.  Undeveloped land that has not been subdivided, however, will decrease in value when a new fee 
is imposed.  

 20



generally non-transferable, the sale of vacant land that is located within any one of these 

municipalities would extinguish any vested right to build a home without paying additional fees.  

Future studies should pay more attention to this important issue. 

The Effects of Development Impact Fees on the Supply of New Housing 

As noted above, the existing theoretical and empirical work on the incidence of development 

impact fees has not conclusively established whether fee-induced increases in housing prices are 

the result of supply constraints or increases in housing demand.  In order to adequately address 

this issue, researchers must devote more attention to the supply effects of impact-fee financing 

schemes.  Two empirical studies have taken a step in this direction. 

In 1998, Mark Skidmore and Michelle Peddle estimated the effects of impact fees on annual 

housing starts in Dupage County, Illinois between 1977 and 1992.30  Skidmore and Peddle 

regressed the number of annual housing starts in each municipality on a number of municipal and 

regional controls and a dummy variable indicating whether the municipality imposed an impact 

fee.  The results of this regression suggested that the adoption of an impact fee reduces the 

number of annual housing starts by approximately 30%.  One would expect a supply constraint of 

this magnitude to have a substantial effect on housing prices.  There is some reason, however, to 

question the accuracy of this study.  The most important limitation is that Skidmore and Peddle’s 

model does not measure impact fee levels; the regression simply includes an impact-fee dummy 

variable.  Any attempt to measure the effects of impact fees in this way is likely to produce highly 

misleading coefficient estimates. 

In 2000, Christopher Mayer and Tsuriel Somerville attempted to estimate the effects of 

impact fees and other regulatory devices on the number of building permits issued each quarter in 

                                                 
30 Mark Skidmore & Michelle Peddle, Do Development Impact Fees Reduce the Rate of Residential 
Development, 29 GROWTH & CHANGE 383 (1998). 
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44 metropolitan areas.31  The authors examined the supply effects of three separate regulatory 

variables: (1) the average length of regulatory delay in the development process; (2) the number 

of growth management devices employed within the metropolitan area; and (3) whether local 

governments in the region levied development impact fees.  The number of quarterly building 

permits for each metropolitan area was regressed on the regulatory variables and a number of 

control variables, including interest rates and a standardized housing price index.  Although these 

regressions revealed substantial price effects for long regulatory delays, there was not a 

statistically significant relationship between a municipality’s imposition of impact fees and the 

number of quarterly housing starts.  In addition to sharing the same methodological limitation as 

the Skidmore and Peddle study—i.e., the measurement of impact fees as a binary variable—it is 

quite likely that the Mayer and Somerville study suffers from the additional problem of spatial 

aggregation bias.  Most development impact fees are imposed at the local level, and there is 

usually a high degree of variation in impact fees across municipalities within the same 

metropolitan area.  This kind of aggregation is likely to produce wildly inaccurate coefficient 

estimates.    

GROWTH MANAGEMENT AND INFRASTRUCTURE FINANCE IN MONTGOMERY COUNTY 

 Montgomery County, Maryland is a large suburban jurisdiction that is bordered by the 

District of Columbia on the south, the Potomac River on the west, and the Patuxent River on the 

northeast.  The county had an estimated population of 921,690 in 2004, making it the most 

populous local jurisdiction in the state.32  Although the county consisted of little more than 

sparsely populated agricultural land as late as the 1930s, it has experienced an extremely high rate 

                                                 
31 Christopher J. Mayer & C. Tsuriel Somerville, Land Use Regulation and New Construction, 30 
REGIONAL SCI. & URB. ECON. 639 (2000). 
32 U.S. Census Bureau, State & County QuickFacts: Montgomery County, Maryland (2004), available at 
http://quickfacts.census.gov/qfd/states/24/24031.html (last visited on March 3, 2006). 
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of residential growth over the last sixty years.  Between 1940 and 2000, the county registered a 

tenfold increase in population.  Housing growth has proceeded at an even more rapid pace: the 

number of residents per housing unit in the county fell from 3.61 in 1940 to 2.61 in 2000.   

Table 1: Population and Housing Units in Montgomery County 1940-2000. 33  
Year Population Percentage Increase 

from Previous Year 
 

Housing Units Percentage Increase 
from Previous Year 

1940 83,912 
 

--- 23,255 --- 

1950 164,401 
 

95.92% 47,199 102.96% 

1960 340,928 
 

107.38% 97,141 105.81% 

1970 522,809 
 

53.35% 161,378 66.13% 

1980 579,053 
 

10.76% 216,221 33.98% 

1990 757,027 
 

30.74% 295,723 36.77% 

2000 873,341 
 

15.36% 334,632 13.16% 

 

 This dramatic growth has imposed heavy burdens on the Montgomery County government, 

which has struggled to provide its residents with adequate schools, roads, and other important 

capital facilities in the face of limited financial resources.  Over the last four decades, the county 

has implemented a number of innovative growth-management policies to ensure that the pace of 

private development is tied to the timely provision of public infrastructure.  This section briefly 

discusses the county’s efforts in this area. 

Growth Management Planning and Policy 
 
 Montgomery County has long been considered a pioneer in land use regulation and growth 

management policy.  In 1964, the County Council enacted a comprehensive plan establishing the 

                                                 
33 U.S. Census Bureau, 1990 Census of Population and Housing: Population and Housing Unit Counts 93 
(1992). 
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general framework for development regulation within the county.34  This plan directed the county 

to take whatever steps were reasonably necessary to encourage high-density development within 

the I-495 beltway and along the I-270 corridor.  The “wedges” between the transportation 

corridors radiating out from the District of Columbia, on the other hand, were to be preserved for 

agricultural and low-density residential land uses.  The General Plan was updated in 1969 and 

guided land use regulation and transportation planning within the county until it was amended 

substantially in 1993.35  While retaining the wedges-and-corridors concept, the 1993 amendment 

also included more ambitious objectives in the areas of land use, housing, employment, 

transportation, environmental protection, community design, and regionalism.  While the 

comprehensive plan establishes the broad goals for the county’s physical development, these 

objectives are implemented in practice through zoning regulations, subdivision regulations, 

functional plans, and master plans for each of the county’s twenty-seven planning areas.36

                                                 
34 Maryland-National Capital Park and Planning Commission, General Plan for the Physical Development 
of the Maryland-Washington Regional District in Montgomery and Prince George’s Counties (January 22, 
1964).   
35 Maryland-National Capital Park and Planning Commission, General Plan Refinement of the Goals and 
Objectives for Montgomery County (November 2, 1993). 
36 In 1992, the Maryland General Assembly passed the Maryland Economic Development, Resource 
Protection, and Planning Act.  MD. CODE ANN. § 5-7A-01 (West 2005).  This law provides that each 
county’s comprehensive plan must be consistent with eight visions: 

(1) development shall be concentrated in suitable areas; 
(2) sensitive areas shall be protected; 
(3) in rural areas, growth shall be directed to existing population centers and resource areas 

shall be protected; 
(4) stewardship of the Chesapeake Bay and the land shall be a universal ethic; 
(5) conservation of resources, including a reduction in consumption, shall be practiced; 
(6) to encourage the achievement of paragraphs (1) through (5) of this subsection, economic 

growth shall be encouraged and regulatory mechanisms shall be streamlined; 
(7) adequate public facilities and infrastructure are available or planned in areas where 

growth is to occur; and 
(8) funding mechanisms shall be addressed to achieve this policy. 

Id.  The law further provides that all zoning and subdivision regulations must be consistent with the 
counties’ comprehensive plans and, by implication, the law’s eight visions.   
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 The county government influences private development most directly through its subdivision 

regulations.  Under these regulations, all subdivisions of property within the county must be 

approved by the Montgomery County Planning Commission.37  As in most other local 

jurisdictions, developers in Montgomery County must provide a number of physical 

improvements as a condition of subdivision approval.  Developers are required to construct 

internal roads, storm water management facilities, and street lights within every new housing 

development; these improvements must also comply with the exacting design standards described 

in the regulations.  For many large developments, the regulations also require the dedication of 

land for schools and other public facilities that are deemed necessary by the Planning Board.  

These subdivision requirements must be satisfied before a developer’s plat is approved.  An 

approved subdivision plat, in turn, is required before any building permits can be issued for new 

construction.   

 In 1973, the county adopted an adequate public facilities ordinance (APFO) as an 

amendment to the subdivision regulations.38  The APFO provides that a “preliminary plan of 

subdivision must not be approved unless the Planning Board determines that public facilities will 

be adequate to support and service the area of the proposed subdivision.”39  The Planning Board 

is required to make a determination of adequacy with respect to (1) roads and public 

transportation facilities; (2) water and sewerage service; (3) schools; and (4) police stations, 

firehouses, and health clinics.  Water and sewerage infrastructure is considered adequate if the 

facilities needed to service the proposed development are programmed during the first two years 

                                                 
37 MONTGOMERY COUNTY CODE Chapter 50 (2006).  In addition to the division of one parcel of property 
into two or more lots of record, the term “subdivision” as defined in the regulations also includes the 
consolidation of multiple lots into a single lot of record.  Id. Art. I, § 50-1. 
38 MONTGOMERY COUNTY CODE Chapter 50-35(k). 
39 Id. 
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of the county’s ten-year Water and Sewer Plan.40  Police, fire, and health services are considered 

to be adequate unless the county agency charged with the provision of those services indicates 

that the approval of a proposed subdivision will result in an unacceptable decline in service 

levels.   

 As originally enacted, the APFO delegated responsibility for determining the adequacy of 

roads and schools to the Planning Board.  For the first thirteen years that the ordinance was in 

effect, the Board simply set minimum service levels for roads and schools and determined 

whether a proposed subdivision would cause service levels to fall below those thresholds.  In 

1986, however, the County Council enacted a law that required the yearly adoption of an Annual 

Growth Policy (AGP).41  The adequacy of school facilities is now based on whether projected 

student enrollment will exceed existing and projected capacity.  The AGP projects future public 

school enrollment and determines existing capacity for each of the county’s twenty-three high 

school clusters.  If the projected student enrollment for a cluster exceeds its projected capacity—

as measured by existing facilities and those programmed within the first five years of the county’s 

current capital improvements program (CIP)—then a development moratorium is imposed and 

the cluster is closed to all new subdivisions until adequate facilities are provided.42  If a proposed 

                                                 
40 Under state law, the county is required to adopt a ten-year plan for the provision of water and sewer 
facilities every three years.  Responsibility for the actual provision of these facilities, however, falls upon 
the Washington Suburban Sanitary Commission (WSSC).  WSSC provides all distribution, collection, and 
treatment infrastructure for most of Montgomery and Prince George’s Counties.   
41 The County Council substantially amended the AGP in 2004.  These amendments changed the 
requirement of an annual growth policy to a biennial growth policy that must be submitted in each even-
numbered year.   
42 Under the Montgomery County Charter, the County Executive is required to submit a six-year capital 
improvements program (CIP) to the County Council by January 15 of each even-numbered year.  The 
Charter provides that: 

[t]he capital improvements program shall include a statement of the objectives of capital 
programs and the relationship of capital programs to the County’s long-range development 
plans; shall recommend capital projects and a construction schedule; and shall provide an 
estimate of costs, a statement of anticipated revenue sources, and an estimate of the impact 
of the program on County revenues and the operating budget. 
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development will cause projected enrollment within a cluster to exceed 100% of the state-rated 

capacity for the existing and programmed school facilities—but is below 110% of capacity—a 

developer may pay a $12,500 per student charge to circumvent the moratorium.  This “school 

facilities payment” is calculated on the basis of student generation rates based on the type and 

number of dwellings in a proposed development.   

 Road adequacy is determined with reference to whether a proposed subdivision will cause 

peak-hour service levels at nearby intersections to fall below the standards established in the 

AGP.  This evaluative process is referred to as Local Area Transportation Review (LATR).  

When evaluating service levels at these intersections, the Planning Board must consider both 

existing transportation infrastructure and all programmed facilities that are fully funded during 

the first four years of the current CIP.  LATR applies to all subdivisions that are expected to 

generate at least fifty peak-hour vehicle trips per day.  Developments that will generate between 

thirty and forty-nine such trips per day may comply with LATR or pay a fee equal to 50% of the 

transportation impact tax (in addition to the tax itself).  If the additional traffic generated by the 

new development will cause service levels at any intersection to fall below the AGP standards, 

the Planning Board may require the developer to construct intersection improvements or impose 

trip-mitigation measures as a condition of subdivision approval.   

 Since the amendments to the AGP in 2004, there have been no APFO-triggered development 

moratoria in Montgomery County.  This is unlikely to change in the near future.  The current 

AGP allows development in areas that do not meet minimum adequacy standards for roads as 

                                                                                                                                                 
MONTGOMERY COUNTY CHARTER, Art. 3, § 302.  After the CIP has been approved by the County Council, 
it can be amended only by a supermajority vote.  In addition to the biennial CIP, the County Executive 
must also submit a capital budget to the Council by January 15 of every year.  The budget must include 
both expenditures and revenue sources for all projects programmed during the first year of the current CIP.   
The County Executive is also required to submit a six-year public services program (PSP) to the County 
Council by March 15 of each even-numbered year.  The PSP forecasts long-term operating costs for all 
programs and services administered by the County government.  Id. § 303. 
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long as a developer is willing to construct the infrastructure necessary to bring traffic congestion 

at the affected intersections into compliance with the AGP standards.  Similarly, the school 

facilities payment allows developers to proceed with subdivisions that would cause enrollment 

levels to exceed capacity.  Unless projected enrollment exceeds 110% of projected capacity, 

developers can simply buy their way out of a development moratorium.  Montgomery County’s 

APFO doesn’t completely shut down development whenever growth begins to exceed 

infrastructure capacity; it simply shifts the cost of providing that infrastructure to the developer.  

While developers have assumed an increasingly important role in infrastructure finance in recent 

years, most of the costs of public facilities are still financed through more broadly based public 

revenue sources.  

Infrastructure Financing Methods  
 
 Like most other local governments, Montgomery County finances the construction of capital 

facilities through a number of different revenue sources.  Historically, most infrastructure in the 

county has been financed through the issuance of debt in the form of either general obligation 

(GO) or revenue bonds.  GO bonds are secured by the full faith and credit of the county treasury 

and are repaid with revenues from the county’s general fund.  Such bonds are the most common 

method of financing infrastructure that is perceived to have widespread public benefits.  Revenue 

bonds, on the other hand, are used to finance income-producing capital assets and are repaid with 

user charges collected from a discrete class of beneficiaries.   

 The traditional practice of financing public infrastructure with debt instead of current 

revenues can be largely explained by the high costs of most capital facilities.  Political 

considerations—and, increasingly, legal constraints—impose limits on the ability of elected 

officials to raise the revenue necessary to pay for such facilities up front.  There is also an equity 

 28



justification for the use of long-term debt to finance infrastructure.  Because such facilities 

typically have a long useful life, some argue that it would be unfair to force current residents to 

bear the full cost of public infrastructure that will be used by future residents as well.43  

Proponents of this view believe that the costs of a public capital facility should always be fully 

amortized over its useful life.  The merits of this argument will be addressed more fully below; it 

is raised here only to note its role in the historical reluctance of local governments to finance 

public facilities with current tax revenue. 

 Although the issuance of bonded debt remains the primary source of revenue for public 

infrastructure projects, a growing number of jurisdictions have significantly increased their 

reliance on current revenues to finance capital facilities.  Rather than financing such facilities 

with revenues from the general fund, however, these jurisdictions have increasingly adopted 

targeted revenue sources such as development impact fees and excise taxes that are earmarked for 

specific uses.  Many local governments view these revenue sources as superior to general taxes 

for two principal reasons.  First, the imposition of a one-time charge on new development doesn’t 

require local officials to raise taxes on current residents.  Those who bear the burden of such 

fees—i.e., potential homebuyers—do not typically vote in local elections until after the fee has 

been paid.44  Second, property tax caps and other legal constraints on local revenue capacity do 

not usually apply to impact fees and other revenue streams that are channeled into earmarked 

                                                 
43 See, e.g., Jonathan C. Levine, Equity in Infrastructure Finance: When Are Impact Fees Justified?, 70 
LAND ECON. 210 (1994); THOMAS P. SNYDER & MICHAEL A. STEGMAN, FINANCING THE PUBLIC COSTS OF 
GROWTH (1986). 
44 This view of the political economy of impact fees assumes that those who buy new homes subject to a 
development impact fee did not previously live within the jurisdiction.  Of course, people frequently move 
from one house to another within the same jurisdiction.  Some opponents of impact fees have argued that 
these intra-jurisdictional movements undermine one of the primary justifications for imposing impact fees 
in the first place—i.e., that the consumers of new housing are imposing an additional burden on public 
infrastructure that did not previously exist.   
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expenditure accounts.  Impact fees thus present an attractive source of revenue that is both 

politically viable and legally permissible.   

 In 1986, the Montgomery County Council enacted an ordinance authorizing the imposition 

of transportation impact fees as a condition to building-permit approval in two geographic areas 

within the county.  The revenue generated from the collection of these fees was segregated into 

special accounts for the “impact-fee transportation areas” in which each property was located.  A 

number of developers challenged the legality of the impact fees in court, and the Maryland Court 

of Appeals struck the ordinance down in 1990.45  The court determined that the charges imposed 

by the county were not a fee, but an excise tax on new development.  The primary purpose of the 

charges, according to the court, was to raise revenue for improvements that would benefit the 

public at large: 

Nothing in [the ordinance] suggests that impact fees are charged solely on the 
basis of service provided to the property owner, or to defray the expenses of the 
development regulatory process.  As we see it, the primary and predominant 
purpose of the enactment of the development impact fee is to raise revenue, 
regardless of what incidental regulatory effect the imposition of the fees may 
have on development within the county.46

 
Because the Maryland General Assembly had not authorized the collection of development 

impact taxes by county governments, the court held that the Montgomery County ordinance was 

an unauthorized exercise of local power.47   

                                                 
45 Eastern Diversified Properties, Inc. v. Montgomery County, 570 A.2d 850 (Md. 1990).   
46 Id. at 855. 
47 Local governments have no inherent powers; they derive all of their legal authority from the state.  As a 
result, counties in Maryland are allowed to levy only those taxes that have been expressly authorized by the 
Maryland General Assembly or the state constitution.  The Express Powers Act, however, grants charter 
counties broad authority to regulate development within their territorial boundaries “for the protection and 
promotion of public safety, health, morals, and welfare.”  MD. CODE ANN. Art. 25A, § 5(X) (West 2005).  
This authority is what is commonly referred to as the police power.  The decision by the Maryland Court of 
Appeals to treat the transportation impact fee as a tax represents a notable departure from the approach 
taken by other state courts.  In most states, a local government’s imposition of development impact fees is 
considered to be an exercise of the police power.  See generally John J. Delaney et al., The Needs-Nexus 
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 Soon after the Court of Appeals invalidated the county’s impact fee ordinance, the Maryland 

General Assembly enacted a statute specifically authorizing the county “to impose and provide 

for the collection of development impact taxes for financing … the capital costs of additional or 

expanded public transportation facilities required to accommodate new construction or 

development.”48  The county subsequently reenacted its earlier ordinance, substituting the word 

“tax” wherever the term “fee” had previously appeared.  Developers once again filed suit against 

the county, but this time the Court of Appeals upheld the ordinance’s legality.49     

 The county’s transportation impact tax has been modified a number of times since its 

original adoption.  The current tax schedule divides the county into three primary collection 

districts: (1) Clarksburg; (2) Metro Station; and (3) the General District.50  Impact taxes are 

highest in the Clarksburg district and lowest in the Metro Station district.  Within each district, 

the magnitude of the tax further depends on whether the taxed property is a detached single-

family home, a townhouse, or a unit in a multifamily structure.  The current transportation impact 

tax schedule for residential structures is provided below. 

 

 

 

 

                                                                                                                                                 
Analysis: A Unified Test for Validating Subdivision Exactions, User Impact Fees and Linkage, 50 LAW & 
CONTEMP. PROBS. 139 (1987). 
48 Public Local Laws of Montgomery County § 52-17(a) (May 29, 1990), codified at MD. CODE ANN., Ch. 
707 (West 2005). 
49 Montgomery County v. Waters Landing Ltd. Partnership, 635 A.2d 48 (Md. 1994). 
50 The Clarksburg collection district is coterminous with the Clarksburg planning policy area.  The Metro 
Station district includes the Friendship Heights, Bethesda Central Business District (CBD), Grosvenor, 
White Flint, Twinbrook, Rockville Town Center, Shady Grove Metro, Silver Spring CBD, Wheaton CBD, 
and Glenmont Metro policy areas.  The General collection district includes all parts of the county not 
included in the Clarksburg or Metro Station districts.  MONTGOMERY COUNTY CODE, Art. VII, § 52-49. 
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Table 2: Montgomery County Transportation Impact Tax Schedule (effective March 2004).51

Dwelling Type Metro Station Clarksburg General 
 

Detached Single-Family 
 

$2,750 $8,250 $5,500 

Attached Single-Family 
 

$2,250 $6,750 $4,500 

Multifamily (except high-rise) 
 

$1,750 $5,250 $3,500 

Multifamily High-Rise 
 

$1,250 $3,750 $2,500 

Multifamily—Senior  
 

$500 $1,500 $1,000 

 

 In addition to the transportation impact tax, the county also levies a school improvements 

impact tax on new residential development.  The revenue generated from the collection of these 

taxes must be used to finance the construction or modernization of elementary and secondary 

public schools.  Unlike the transportation tax, the school impact tax is uniform across the county 

for each type of dwelling unit.  There is also a $1.00 per square foot surcharge for floor area in 

excess of 4,500 square feet, up to a maximum of 8,500 square feet.52  Importantly, however, all 

new construction in Metro Station collection districts is currently exempt from the school 

improvements tax.53  This creates a substantial differential between impact tax levels in Metro 

Station areas and all other areas.  Tax rates for the school improvements impact tax are 

reproduced below. 

 

                                                 
51 MONTGOMERY COUNTY CODE, Art. VII, § 52-49. 
52 MONTGOMERY COUNTY CODE, Art. XII, § 52-90. 
53 The exemption for housing units in Metro Station areas is being phased out.  Under the impact tax 
ordinance, the exemption applies only if: 

(1) a site plan which includes that building was approved by vote of the County Planning 
Board or the equivalent body in any municipality, before May 1, 2003; and 
(2) (A) a building permit is issued before September 1, 2006; or 

(B) if the building is a part of a mixed use project, a building permit is issued for any 
building or structure in that project before March 1, 2005. 

Id. § 52. 
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Table 3: Montgomery County School Improvements Impact Tax Schedule (effective March 2004).54

Dwelling Type Tax per Dwelling Unit 
 

Detached Single-Family 
 

$8,000 

Attached Single-Family 
 

$6,000 

Multifamily (except high-rise) 
 

$4,000 

Multifamily High-Rise 
 

$1,600 

Multifamily—Senior 
 

$0 

 

 Under the current schedule, total impact taxes for a new housing unit in Montgomery County 

can thus range from anywhere between $500 for a multifamily senior unit in a Metro Station 

district to $20,250 for an 8,500-square-foot detached single-family home in the Clarksburg 

district.  Total revenues from the collection of impact taxes have grown substantially over the last 

decade.  In 1996, the county collected approximately $840,000 in impact taxes.  By 2005, this 

figure had grown to $16,166,000.  Annual impact tax collections in Montgomery County between 

1996 and 2005 are presented in Table 4 below. 

 

 

 

 

 

 

 

 
                                                 
54 MONTGOMERY COUNTY CODE, Art. XII, § 52-90.  
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Table 4: Total Impact Tax Collections in Montgomery County—Fiscal Years 1996 – 2005.55

Fiscal Year Transportation Impact Tax 
 

School Impact Tax Total 

1996 $840,000 
 

--- $840,000 

1997 $1,280,000 
 

--- $1,280,000 

1998 $1,020,000 
 

--- $1,020,000 

1999 $1,400,000 --- $1,400,000 
 

2000 $990,000 
 

--- $990,000 

2001 $3,100,000 
 

--- $3,100,000 

2002 $1,990,000 
 

--- $1,990,000 

2003 $1,790,000 
 

--- $1,790,000 

2004 $5,245,000 
 

$435,000 $5,680,000 

2005 $8,471,000 
 

$7,695,000 $16,166,000 

 

 Although the importance of impact taxes in infrastructure finance has grown considerably in 

recent years, it is important to remember that capital projects are still financed through a number 

of different revenue sources.  In fact, general obligation bonds continue to be the most important 

source of revenue for capital improvements.  In the county’s six-year CIP for fiscal years 2005-

2010, for example, GO bonds accounted for 57.1% of the projected funding for programmed 

capital projects.  Impact taxes, on the other hand, accounted for just over 10% of total revenue.56  

This figure nevertheless represents a significant increase from previous years.  In the fiscal year 

2003-2008 CIP, for example, impact fees accounted for only 2.8% of total revenues.57  It is quite 

likely that the relative importance of development impact taxes in infrastructure finance will 

continue to increase in the future.   
                                                 
55 Montgomery County Department of Finance, Annual Financial Statement 2006 45 (January 17, 2006). 
56 Montgomery County Council, Approved FY05 Operating and Capital Budgets/Approved FY05-10 
Capital Improvements Program (CIP) (July 2004). 
57 Id. 
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The Priority Funding Areas Program 
 

In 1997, the Maryland General Assembly enacted the Smart Growth Areas Act.  This statute 

prohibits the use of state funds for infrastructure and economic development projects located 

outside of designated “Priority Funding Areas (PFAs).”58  The PFA program is designed to 

channel private development into areas that are already served by adequate infrastructure.  It 

accomplishes this objective by forcing developers and local governments to internalize the full 

costs of infrastructure for development outside of designated PFA areas.  The law automatically 

designated the following areas as PFAs: (1) incorporated municipalities; (2) areas targeted for 

revitalization by the Department of Housing and Community Development; (3) areas located 

within the Baltimore and Washington beltways; and (4) state or federal enterprise zones.  

Counties may also designate additional areas as PFAs, provided that they meet minimum density 

requirements and are served by a water distribution and sewage collection system.   

The primary purpose of the PFA program is to curtail urban sprawl by encouraging compact 

development patterns within areas already served by adequate public facilities.  By removing 

state subsidies for development outside of the PFA boundary, the Maryland General Assembly 

sought to increase the relative costs of such development.  The PFA program is similar to “urban 

containment” programs enacted in other jurisdictions.59  Perhaps the most well-known such 

program is the urban growth boundary (UGB) that surrounds Portland, Oregon.  The Portland 

                                                 
58 MD. CODE ANN. § 5-7B-02 (West 2000).  The PFA program was just one part of a comprehensive smart 
growth package enacted in 1997.  For a concise overview of the Maryland smart growth legislation, see 
James R. Cohen, Maryland’s “Smart Growth”: Using Incentives to Combat Sprawl, in URBAN SPRAWL: 
CAUSES, CONSEQUENCES AND POLICY RESPONSES (Gregory D. Squires ed. 2002). 
59 See generally, Rolf Pendall et al., Holding the Line: Urban Containment in the United States (Brookings 
Institution Center on Urb. & Metropolitan Pol’y, Working Paper, 2002).  Other types of urban containment 
policies are greenbelts and urban service areas (USAs).  In a greenbelt program, the local government 
purchases agricultural land—or development easements on such land—surrounding the urban area.  USA 
programs establish geographic boundaries outside of which the local government will not provide public 
services and infrastructure for new development.   
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UGB differs significantly from the PFA program in that the former generally prohibits 

development outside of the urban boundary; the Maryland program, on the other hand, simply 

denies state funding to private development outside of the PFA.  Empirical studies on the 

Portland program have found little or no positive effect on housing prices.60  Because the 

establishment of the UGB coincided with a simultaneous increase in the intensity of development 

allowed within the boundary, the restriction in the amount of land available was accompanied by 

a concomitant increase in residential density.   

The PFA program in no way limits the amount of land available for residential development 

in Montgomery County; it simply increases the relative cost of pursuing development outside of 

the PFA boundary.  One would assume, then, that undeveloped land within the PFA would be 

more expensive than otherwise similar land located outside of the boundary.  Because developers 

and the county government are required to bear the full cost of growth-related infrastructure 

outside of the PFA, developers will be unwilling to pay as much for land that is not located within 

the boundary.  This assumes, of course, that the county government doesn’t simply allocate more 

county infrastructure funds to areas outside of the PFA in order to equalize total funding levels 

across the county.  If the county does not force developers to fill the gap left by the absence of 

state funds, then the PFA program will have no appreciable effect on housing prices.  

EMPIRICAL ANALYSIS 

 This study examines the effects of development impact taxes and the state PFA program on 

the prices of single-family homes and townhouses in Montgomery County.  In order to determine 

the price effects of these growth management devices, this study employs a hedonic price model 

                                                 
60 See, e.g., Anthony Downs, Have Housing Prices Risen Faster in Portland Than Elsewhere?, 13 
HOUSING POL’Y DEBATE 7 (2002); Eban Goodstein & Justin Phillips, Growth Management and Housing 
Prices: The Case of Portland, Oregon, 18 CONTEMP. ECON. POL’Y 334 (2000); GERRIT KNAAP & ARTHUR 
C. NELSON, THE REGULATED LANDSCAPE: LESSONS ON STATE LAND USE PLANNING FROM OREGON (1992).   
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that controls for a number of other variables that affect housing prices.  The results of the 

regression seem to comport with the theoretical and empirical literature: impact fees tend to 

increase the price of both new and existing housing.   

Data and Methodology 
 
 The dataset for this study was created using the Maryland Department of Planning’s 

MdProperty View database, which consists of a spatially digitized database of individual parcels 

and a host of other useful geographic information.61  This database is accessed through a 

geographic information system (GIS) software package, which facilitated the creation of many of 

the variables included in the regression model.  To create the dataset for the regression in this 

study, I began with a raw sales extract from the Department of Assessments and Taxation that 

included transaction records for all properties sold in Montgomery County between December 10, 

2004 and December 7, 2005.  This original dataset included over 36,000 observations.  This data 

was restricted significantly by excluding non-residential properties, apartments, and 

condominiums.62  Next, all non-arm’s-length transactions were eliminated from the dataset.  

After these observations were eliminated, the final dataset included 15,362 observations.  These 

observations were then geocoded into the MdProperty View database, which provided spatial 

coordinates and a number of additional variables for each housing unit.  Finally, transportation 

and growth management variables were created using common GIS applications. 

 Housing prices are influenced by a number of interrelated variables.  These variables can be 

grouped into three broad categories: (1) physical attributes of the housing unit; (2) the housing 

unit’s location and neighborhood characteristics; and (3) the land use regulations and other public 

policies that affect the development process.  Although this study is primarily concerned with the 
                                                 
61 Maryland Department of Planning, MdProperty View: Montgomery County (2005). 
62 Condominiums were dropped from the dataset because sales records for such units do not include all of 
the information needed to create the variables that are used in this regression model. 
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effects of growth management policies on housing prices, any attempt to measure such effects 

must also control for the influence of physical characteristics and locational factors.  To that end, 

this study relies on an ordinary least squares (OLS) model to estimate the effects that all of these 

variables have on housing prices.   

Housing Price

Locational 
Factors 

Physical 
Characteristics 

Land Use 
Regulations 

 
 Physical Characteristics: Any hedonic model for housing prices must begin by accounting 

for the variation in the physical characteristics of the housing units in the sample.  This model 

controls for eight physical attributes: (1) the floor area of the housing unit in square feet; (2) the 

lot size in square feet; (3) the number of bathrooms in the unit; (4) whether the unit has a 

basement; (5) the age of the housing unit in years; (6) construction quality; (7) the month in 

which the unit was sold; and (8) whether the housing unit is a detached single-family home.63  

Because the relationship between sales price and lot size is unlikely to be linear, the regression 

                                                 
63 Construction quality is measured as an ordinal-level variable in the MdProperty View database.  In order 
to use this variable in an OLS regression, it was necessary to break it down into a series of dummy 
variables.   
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model also includes the square of lot size.64  Including only these eight variables in the regression 

produces an R-squared value of .5547.  In other words, these physical characteristics account for 

approximately 55% of the price variation in the sample. 

 Location and Neighborhood Characteristics: To control for the price effects of 

neighborhood characteristics, the regression model includes a dummy variable for each of the 

county’s 178 census tracts.  This method of controlling for neighborhood effects is likely to be 

more effective than attempting to individually control for every demographic variable that 

exhibits geographic variation.  Although each census tract contains a relatively equal number of 

people, they vary considerably in size.  Census tracts are designed to be relatively homogeneous 

in terms of population characteristics, economic status, and living conditions.65  In order to avoid 

spatial aggregation bias in some of the largest tracts, the model also includes three transportation 

variables.  These dummy variables indicate: (1) whether the housing unit is within 0.5 miles of a 

Metrorail station without parking facilities; (2) whether the housing unit is within 1.5 miles of a 

Metrorail or MARC station with parking facilities; and (3) whether the housing unit is within one 

mile of an access point on I-270 or I-370.66  Finally, the regression includes dummy variables 

indicating whether each housing unit is located within the territorial boundaries of Rockville or 

Gaithersburg.  These two municipalities exercise independent regulatory authority over land use 

                                                 
64 Previous studies have suggested that the relationship between land values and parcel size is concaved.  
See, e.g., David Brownstone & Arthur De Vany, Zoning, Returns to Scale, and the Value of Undeveloped 
Land, 73 REV. ECON. & STAT. 699 (1991). 
65 See U.S. Census Bureau, Census Tracts and Block Numbering Areas, available at 
http://www.census.gov/geo/www/cen_tract.html (last visited February 20, 2006).  
66 Urban planners and transportation analysts generally agree that most people are unwilling to walk more 
than one-half mile to reach a transit station.  The Future of U.S. Ground Transportation from 2000 to 2020: 
Hearing Before the Subcomm. on Highways and Transit of the H. Comm. on Transportation and 
Infrastructure, 107th Cong. (March 21, 2001) (statement of Anthony Downs, Senior Fellow, Brookings 
Institution).  While it is difficult to know how far most people would be willing to drive to reach a transit 
station with parking facilities, I believe that 1.5 miles is a reasonable estimation.  It is quite likely, however, 
that this distance would be highly correlated with the transit station’s distance to major employment 
centers.   
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within their boundaries and levy their own taxes.  New development within these jurisdictions, 

however, is still subject to county impact taxes.  The inclusion of these census tract, 

transportation, and municipal variables in the regression accounts for most of the location-

specific characteristics that affect housing prices and increases the value of R-squared from .5547 

to .6062.   

 Regulatory Context and Growth Management Policies: In addition to a residential 

structure’s physical attributes and location, the land use regulations and other public policies that 

apply to a housing unit will have important effects on its value.  Zoning regulation is the most 

ubiquitous form of land use regulation and undoubtedly has an important influence on housing 

prices.  It is extremely difficult, however, to measure the price effects of zoning with any degree 

of precision.67  This study focuses primarily on the price effects of two growth-management 

instruments: development impact taxes and the state’s PFA program.  The regression model 

includes the following variables to measure the effects of these policies: (1) the amount of impact 

taxes that would be levied on each housing unit under the current fee schedule; and (2) whether 

the housing unit is located within a priority funding area.  These variables provide a useful 

method of estimating the effects of growth management policies on housing prices in 

                                                 
67 Traditional zoning regulations—so-called Euclidian zoning—segregate “incompatible” land uses within 
the regulating jurisdiction.  Zoning initially involved separating residential uses from industrial and 
commercial uses.  Over time, however, zoning regulations have developed a number of very narrow use 
classifications within each of these three broad categories.  In addition to segregating different uses of land, 
zoning regulations also control building height, minimum lot size, maximum lot occupancy, building 
setbacks, massing, and accessory structures.  One potential problem with attempting to control for the 
effects of zoning is that the zoning regulations that apply to a particular housing unit are often perfectly 
collinear with that unit’s physical attributes.  For example, each housing unit’s lot size will almost always 
be equal to the minimum lot size allowed under the zoning regulations for that property.  Developers 
typically try to fit as many housing units on a parcel of land as the underlying zoning regulations will 
allow.  Many attempts to operationalize the effects of zoning regulations have relied on variables of zoning 
“restrictiveness” that are measured at the metropolitan level.  See, e.g., Edward Glaeser & Joseph Gyourko, 
The Impact of Zoning on Housing Affordability (Nat’l Bureau of Econ. Research, Working Paper No. 8835, 
March 2002).   
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Montgomery County.68  Including these variables in the regression increases the value of R-

squared from .6062 to .6065.   

 Sales prices for the housing units in this sample ranged from $46,250 to more than $25 

million, with a standard deviation of approximately $414,441.  The mean sales price for the 

sample was $543,917.  The median sales price was $450,000, which was also the modal sales 

price in the distribution.  There was a substantial degree of variation for almost all of the 

independent variables included in the regression.  The impact fee variable for the sample ranged 

from $2,250 to $22,050, with a mean value of $11,978.  The median value for the impact fee 

variable was $13,500; this was also the most common value in the distribution.  Descriptive 

statistics for the interval-ratio level variables in the regression are presented in Table 5 below. 

 

 

 

 

 

 

 

 

                                                 
68 Because the data used in this study did not indicate the date on which a building permit was issued for 
each housing unit, it is not possible to determine the impact taxes that were actually levied on each 
observation in the sample.  The impact-tax variable indicates the impact taxes that would be levied on each 
observation under current fee schedules.  For most new units, this variable will provide an accurate 
measurement of the impact taxes actually levied.  It is important to recognize, however, that some of the 
units in this sample were subject to lower impact taxes than this variable indicates.  In fact, units that were 
constructed under building permits issued before 1990 were not subject to impact taxes at all.  This variable 
should nevertheless provide a useful measure of the price effects of impact taxes.  To the extent that 
existing housing is viewed by consumers as a substitute for new housing, economic theory predicts that 
impact taxes on new construction will push up the price of existing housing as well.   
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Table 5: Descriptive Statistics for Interval-Ratio Level Variables. 
Variable Minimum Maximum Standard 

Deviation 
 

Mean Median 

Sales Price 
 

$46,250.00 $25,586,458.00 $414,160.88 $543,917.13 $450,000.00 

Floor Area (square 
feet) 
 

380.00 13,050.00 883.00 1,799.05 1,520.00 

Age (years) 
 

0.00 252.00 20.50 31.86 27.00 

Lot Size (square 
feet) 
 

580.00 10,054,084.00 110,150.41 14,646.70 6,900.00 

Bathrooms 
 

0.00 12.50 0.90 2.46 2.50 

Impact Taxes 
 

$2,250.00 $22,050.00 $2,028.36 $11,977.88 $13,500.00 

Effective Impact 
Tax Rate 
 

0.05% 29.19% 1.08% 2.65% 2.63% 

N = 15,362  
 
 Approximately 95% of the housing units in the sample were located inside of the PFA 

boundary.  On average, the housing units located outside of the PFA were significantly larger and 

more expensive than those within the boundary.  The mean sales price for units within the 

boundary was $512,046; the average price for units outside of the PFA was $974,380.  The 

discrepancy between properties within and outside of the PFA was quite dramatic in terms of lot 

size and floor area.  The average lot sizes of properties within and outside of the PFA were 7,848 

and 106,467 square feet, respectively.  The mean floor area for residential structures within the 

PFA was 1,701 square feet; for housing units outside of the PFA, that figure was 3,119. 

Although mean impact taxes were higher outside of the PFA in absolute terms, the 

difference was relatively small.  Average impact taxes within the PFA were $11,864; mean 

impact taxes outside of the boundary were $13,515.  The effective impact tax rate is actually 

higher inside of the PFA boundary.  Expressed as a percentage of average housing prices, mean 

impact fees outside of the PFA were only 1.90%.  For housing units located within the PFA, that 
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figure is 2.71%.  These numbers suggest that the county’s current impact tax schedule may 

actually have the perverse effect of discouraging development within the PFA boundaries.  

Complete descriptive statistics for housing units within and outside of the PFA can be found in 

the appendix.  Table 6 presents a limited comparison between these two sub-samples.     

Table 6: Comparison of Means: Montgomery County/Inside PFA/Outside PFA. 
Variable Montgomery County Inside PFA Outside PFA 

 
Sales Price 
 

$543,917.13 $512,045.52 $974,379.53 

Floor Area (square feet) 
 

1,799.05 1,701.31 3,119.15 

Age (years) 
 

31.86 32.23 26.79 

Lot Size (square feet) 
 

14,646.70 7,848.30 106,466.80 

Bathrooms 
 

2.46 2.41 3.18 

Impact Taxes 
 

$11,977.88 $11,864.06 $13,515.16 

Effective Impact Tax Rate 
 

2.65% 2.71% 1.90% 

 

 Only 272 housing units in the sample were located within the Clarksburg transportation 

impact tax collection district, representing approximately 1.8% of the sample.  About the same 

number of units—287—were located in a Metro Station collection district.  Mean housing prices 

vary across these different areas, but the differences are not nearly as large as the discrepancies 

between PFA and non-PFA housing units.  The average lot size and floor areas for housing units 

located within the Clarksburg district are significantly higher than those in the General and Metro 

Station collection districts.  The housing stock in the Clarksburg district is relatively new: the 

housing units in this area have a median age of just one year.   

Perhaps reflecting the differential impact tax schedule, average sales price was lowest in the 

Metro Station districts and highest in the Clarksburg district.  Average impact taxes were $2,558 

in Metro Station areas, $12,111 in the General District, and $14,667 in the Clarksburg district.  
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Effective impact tax rates for the General and Clarksburg districts were 2.68% and 2.97%, 

respectively.  Tax rates in Metro Station areas, on the other hand, were only 0.63%.  Although 

transportation impact taxes are relatively low in Metro Station areas, the large discrepancy in 

overall impact tax rates can be largely explained by the fact that housing units in those areas are 

completely exempt from the school improvements impact tax. 

Table 7: Comparison of Means: Montgomery County/General/Clarksburg/Metro Districts. 
Variable Montgomery 

County 
 

General 
District 

Clarksburg 
District 

Metro Districts 
 

Sales Price 
 

$543,917.13 $545,057.86 $556,850.26 $472,822.74 

Floor Area (square 
feet) 
 

1,799.05 1,795.25 2,456.11 1,372.24 

Age (years) 
 

31.86 32.17 6.15 39.86 

Lot Size (square feet) 
 

14,646.70 14,161.43 51,004.53 5,218.89 

Bathrooms 
 

2.46 2.46 2.97 2.13 

Impact Taxes 
 

$11,977.88 $12,111.09 $14,667.28 $2,558.36 

Effective Impact Tax 
Rate 
 

2.65% 2.68% 2.97% 0.63% 

 

Analysis of Results 
 
 Most of the coefficient estimates for the variables included in the housing price model were 

statistically significant and consistent with theoretical expectations.  The value of R-squared for 

the regression model was .6065.  With the exception of the age variable, the price effect of each 

structural characteristic was statistically significant and had the expected sign.  According to this 

model, each additional year on a housing unit’s age is predicted to increase its sales price by 

$1,086 (t = 5.70).  Although this result seems counterintuitive, a regression of the age variable on 

the other independent variables in the model reveals a strong correlation between a housing unit’s 
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age and its construction quality.  Each additional square foot of floor area is expected to increase 

the value of a housing unit by $153 (t = 31.99), while the presence of a basement or additional 

bathroom is predicted to raise a home’s sales price by $37,967 (t = 5.97) and $21,734 (t = 5.70), 

respectively.  The model also suggests that a detached single-family home will cost $29,346 more 

(t = 3.21) than a townhouse that is similar in all other respects.  As expected, the relationship 

between lot size and sales price is nonlinear: each additional square foot of lot area increases a 

home’s sales price at a diminishing rate.  The construction-quality dummy variables were jointly 

significant at the .01 level (F = 156.79) and had a substantial influence on housing prices.  

Finally, the month-of-sale dummies were jointly significant at the .01 level (F = 18.61) and 

appear to reflect a general trend of housing price inflation over time. 

 The census tract dummy variables were jointly significant at the .01 level (F = 10.31) and 

appear to account for much of the price variation attributable to location and neighborhood 

effects.  The transportation variables produced mixed results.  A housing unit that is located 

within one mile of an entrance ramp on I-270 or I-370 is expected to cost $17,266 less (t = 1.84) 

than a home that is not, while the presence of a Metrorail or MARC station with parking facilities 

within 1.5 miles of a housing unit reduces its value by $13,824 (t = 1.29).  This suggests that the 

nuisance effects associated with a highway entrance ramp or a major transit station might exceed 

the benefits of proximity to an important transportation corridor.  The model predicts that being 

within walking distance—0.5 miles—of a Metrorail station without parking facilities will 

increase the average price of a home by $48,084.  This estimate, however, was not statistically 

significant at any conventional level (t = 1.27).  The lack of statistical significance may be the 

result of the relatively small number of observations that fell into this category (n = 91). 
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The model indicates that the sales price for a housing unit in Gaithersburg will cost $35,684 

more (t = 2.41) than an otherwise identical home located elsewhere in the county.  On the other 

hand, the fact that a home is located in Rockville is expected to reduce its price by $31,541 (t = 

1.56).  There are certainly a number of factors that contribute to these inter-jurisdictional price 

differences.  It is likely, however, that some portion of this differential is attributable to the higher 

property tax rate in Rockville.  In addition to the countywide property tax, Gaithersburg levies an 

additional real property tax of $0.212 for each $100 of assessed value.  The additional millage 

rate in Rockville, on the other hand, is $0.322.69  If, as expected, property tax rates are capitalized 

into home values, one would expect home values in Rockville to be lower than those in 

Gaithersburg.  The coefficient estimates on the municipal dummies appear to confirm this 

expectation. 

The coefficient on the impact tax variable was $3.95 and was statistically significant at the 

.10 level (t = 1.73).  In other words, the model predicts that each additional dollar of impact taxes 

can be expected to increase the sales price of a housing unit by almost four dollars.  Although this 

figure is somewhat high in relation to earlier empirical estimates, it is by no means beyond the 

pale.  Singell and Lillydahl, for example, estimated that each dollar of impact fees would increase 

the average prices of new and existing homes by $3.21 and $5.92, respectively.70  It does, 

however, raise an interesting issue: even if a developer successfully passes the full cost of an 

impact fee forward to housing consumers, it is not clear why housing prices would increase by an 

amount greater than the fee itself.   

                                                 
69 Maryland State Department of Assessments and Taxation, 2005-2006 County Tax Rates (March 2006), 
available at http://www. dat.state.md.us/sdatweb/taxrate.html (last visited on March 30, 2006).   
70 Singell & Lillydahl, supra note 18. 
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Singell and Lillydahl hypothesized that developers might mark up housing prices to cover 

the carrying costs of paying an impact fee early in the development process.71  Each dollar that a 

developer must pay in impact fees is money that could have been invested in some other 

productive use.  The price markup ensures that developers recover the full opportunity cost of the 

fee.  Baden and Coursey suggested that the volatility and uncertainty of impact fee schedules 

might cause developers to add a risk premium to the price of new housing.72  Finally, a number of 

commentators have suggested that developers are likely to shift to the production of high-end 

housing units in response to the imposition of an impact fee.  Baden and Coursey emphasized this 

point, noting that if “buyers of expensive homes are less sensitive to marginal increases in the 

price of their purchases (as predicted by economic theory), then developers have an incentive to 

build higher-priced houses.”73  Although it is difficult to know with any degree of certainty 

whether this kind of shifting has in fact occurred in Montgomery County, the differential between 

the average size and price of homes in the Clarksburg collection district and those in the Metro 

Station areas seems to comport with this theory.     

The coefficient on the PFA dummy variable indicates that the sales price for a housing unit 

located within the PFA boundary is expected to be $36,887 higher (t = 2.72) than an otherwise 

similar home located outside of the boundary.  This is generally consistent with the theory that 

the PFA program forces developers to bear a larger share of public infrastructure costs outside of 

the PFA boundary.  Because the costs of development are higher outside of the boundary, one 

would expect vacant land within the boundary to become more expensive than undeveloped land 

located outside of the PFA.  The relatively high price of undeveloped land within the PFA would 

then be reflected in higher housing prices as well.   
                                                 
71 Id. at 89. 
72 Baden & Coursey, supra note 20 at 25. 
73 Id. at 31. 
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The housing model does appear to suffer from a high degree of multicollinearity among the 

independent variables included in the regression.  This is probably inevitable, given the large 

number of variables included in the model.  Although multicollinearity should not produce biased 

coefficient estimates, it may produce standard errors that are too high.  Regressing each 

independent variable in the model on all of the other explanatory variables produced the auxiliary 

R-squared values presented in Table 8. 

Table 8: Auxiliary R-Squared Values for Independent Variables. 
Variable Auxiliary R-Squared 

 
Lot Size (square feet) 
 

.8171 

Lot Size2 (square feet) 
 

.8050 

Floor Area (square feet) 
 

.7504 

Bathrooms 
 

.6182 

Basement (binary) 
 

.2972 

Age (years) 
 

.7081 

Inside PFA (binary) 
 

.6217 

Impact Taxes (dollars) 
 

.7918 

Rockville (binary) 
 

.8912 

Gaithersburg (binary) 
 

.8393 

Single-Family Home (binary) 
 

.7854 

Highway Access (binary) 
 

.7172 

Transit Without Parking (binary) 
 

.4723 

Transit With Parking (binary) 
 

.8308 

 

Eliminating the census tract dummies from the regression reduces the total number of 

explanatory variables from 207 to 33.  Dropping these variables from the model reduces the value 
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of R-squared from .6065 to .5599, but increases the statistical significance of many of the 

coefficient estimates.  Not surprisingly, the removal of the census tract variables from the 

regression has its most pronounced effects on the coefficient estimates for the location-specific 

variables that remain in the model.  The coefficient on the PFA variable increases from $36,887 

to $90,522 (t = 8.70).  The highway variable changes from a negative impact of $17,266 to a 

positive impact of $24,681 (t = 4.49).  The price effect of being located within 0.5 miles of a 

Metrorail station without parking facilities increases from $48,084 to $158,049 (t = 5.31), while 

the negative price effect of being within 1.5 miles of a transit station with parking facilities 

changes from -$13,824 to -$32,345 (t = 6.38).   

The elimination of the census tract variables also influences the coefficients of the 

municipality dummies and the impact tax variable.  When the census tract dummies are included 

in the regression, the fact that a home is located in Rockville is expected to reduce its value by 

$31,541.  When the census tract variables are removed from the model, however, the regression 

indicates that a home in Rockville will cost an average of $30,804 more (t = 4.26) than a similar 

home outside of the city.  For Gaithersburg, on the other hand, the omission of the census tract 

variables actually causes the coefficient on the municipal dummy to fall from $35,684 to $24,065 

(t = 3.66).  The coefficient on the impact tax variable falls from $3.95 to $1.78 and becomes 

statistically insignificant (t = 1.07).   

Although the inclusion of the census tract dummy variables clearly increases the risk of 

multicollinearity among the explanatory variables, leaving them out of the regression increases 

the likelihood of a much more serious problem: omitted variable bias.  Multicollinearity might 

lead to standard errors that are too high, but it will not bias the coefficient estimates for the 

independent variables in the regression.  The regression model that includes the census tract 
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variables is likely to produce more reliably unbiased coefficient estimates.  Regression results for 

both models are displayed below in Table 9.   
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Table 9: Regression Results (t statistics in parentheses).  
Variable 
 

Model 1: All Variables Included Model 2: No Census Tract Variables 
 

Intercept 
 
 

-$255,180.00b 

(-3.06) 
-$313,489.00a 

(-4.20) 

Lot Size (square feet) 
 
 

$1.84a 

(40.93) 
$1.66a 
(36.12) 

Lot Size2 (square feet) 
 
 

-$1.44 e-7a 

(-25.75) 
-$1.25 e-7a 

(-21.70) 

Floor Area (square feet) 
 
 

$153.08a 

(31.99) 
$143.12a 

(30.02) 

Bathrooms 
 
 

$21,734.00a 

(5.70) 
$41,126.00a 

(10.75) 

Basement (binary) 
 
 

$37,967.00a 

(5.97) 
$31,657.00a 

(5.03) 

Age (years) 
 
 

$1,086.44a 

(5.70) 
$3,072.01a 

(21.22) 

Inside PFA (binary) 
 
 

$36,887.00b 

(2.72) 
$90,522.00a 

(8.70) 

Impact Taxes (dollars) 
 
 

$3.95d 

(1.73) 
$1.78 
(1.07) 

Rockville (binary) 
 
 

-$31,541.00 

(-1.56) 
$30,804.00a 

(4.26) 

Gaithersburg (binary) 
 
 

$35,684.00c 

(2.41) 
$24,065.00a 

(3.66) 

Single-Family Home (binary) 
 
 

$29,346.00b 

(3.21) 
$32,026.00a 

(4.20) 

Highway Access (binary) 
 
 

-$17,266.00d 

(-1.84) 
$24,681.00a 

(4.49) 

Transit Without Parking (binary) 
 

$48,084.00 
(1.27) 

$158,049.00a 

(5.31) 
 

Transit With Parking (binary) 
 
 

-$13,824.00 

(-1.29) 
-$32,345.00a 

(-6.38) 

R-Squared 
 
 

.6065 .5599 

Adjusted R-Squared 
 
 

.6011 .5589 

N = 15,362 
a statistically significant at the .001 level 
b statistically significant at the .01 level 
c statistically significant at the .05 level 
d statistically significant at the .10 level 
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POLICY IMPLICATIONS 

 The mere fact that development impact taxes increase the average price of housing in no way 

implies that they should be abandoned for that reason alone.  First, it is not entirely clear whether 

tax-induced price increases are the result of supply constraints or increased demand for high-

amenity housing.  If impact taxes are used to finance valuable public infrastructure, then any 

increase in housing values might function as an efficient price that homebuyers willingly pay for 

such amenities.  Even if the observed price increases are caused by supply constraints, however, 

impact taxes may be economically efficient if new residential development imposes significant 

external costs on the community.  If this is the case, then impact taxes can increase social welfare 

by ensuring that the price of housing reflects the full social cost of new development.  While it is 

difficult to know with any degree of certainty whether the price increases observed in this study 

were caused by increased demand or an artificial constraint on housing supply, there is some 

evidence that seems to support the latter explanation.  

 It is also important to examine the degree to which the imposition of development impact 

taxes might complement or undermine the smart growth objectives of the county’s 

comprehensive plan.  Growth management advocates frequently point out that development 

impact fees are designed to be more than just a means of raising revenue; they are also intended 

to promote efficient spatial development patterns by forcing developers to internalize the full 

costs of new residential growth.  However, only impact taxes that closely approximate the 

marginal external costs of development are likely to result in more efficient land use patterns.  It 

is doubtful that Montgomery County’s crude impact tax schedule satisfies this condition.  The 

county’s impact taxes also appear to interfere with the operation of the state’s PFA program.  The 

state program seeks to encourage residential development within the PFA; the effective impact 
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tax rate, however, is significantly higher within the PFA boundary.  Although these programs 

have the same ostensible objectives, it is quite likely that they are actually working at cross 

purposes.  There are also a number of reasons why development impact taxes might be an 

inappropriate method of financing public school facilities and local roads.  These arguments are 

largely based on the equity implications of using marginal-cost pricing to pay for certain types of 

infrastructure.  Finally, this section concludes by proposing some potential solutions to these 

difficult policy problems. 

Supply Constraints or Increased Demand? 
 
 Previous empirical studies have failed to provide compelling evidence of a relationship 

between the imposition of development impact fees and the supply of new housing.  While the 

empirical evidence is mixed, the theoretical literature suggests that the supply effects of a 

development impact fee will largely depend on whether it functions as a fee or an excise tax.  As 

discussed above, the impact taxes levied on new development in Montgomery County are 

considered to be an excise tax under the law.  It is not clear, however, whether these charges are 

most appropriately viewed as taxes or fees in a functional sense.  Those who support an increased 

reliance on development impact taxes as a method of financing public infrastructure frequently 

claim that such taxes can increase efficiency by ensuring that the marginal benefits of new public 

facilities outweigh the marginal cost of providing them.  Such taxes may also be more equitable 

than general fund financing because they ensure that parties who enjoy special governmental 

benefits pay for those benefits.  In this sense, impact tax financing comports with the benefits 

principle of public finance.  Although there is some merit to each of these arguments, the validity 

of the economic and equity justifications for impact taxes will largely depend on whether there is 

a tight nexus between the charge paid and the benefit received.   
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The Attenuated Connection between Impact Tax Burdens and Infrastructure Benefits 

  In Montgomery County, impact tax revenues are not always spent on infrastructure that will 

serve the immediate area from which the taxes were collected.  Revenues from the school 

improvements impact tax, for example, may be used to fund the construction of capital facilities 

anywhere in the county.  In other words, school impact taxes collected in a rapidly growing area 

like Clarksburg can be used to finance the modernization of school facilities in older, established 

communities like Bethesda or Chevy Chase.  The ability of county officials to spend the proceeds 

of these taxes anywhere in the county would appear to sever the connection between the impact 

taxes paid and the benefits received. 

 The expenditure of revenues generated through the transportation impact tax is limited to 

transportation improvements, but collections from the General District can be used to fund 

projects anywhere in the county.  Revenues collected in the Clarksburg district, on the other hand, 

must be spent on improvements that are “located in or that directly benefit the Clarksburg policy 

area.”  Impact tax revenues generated in a Metro Station area must similarly be spent on 

transportation infrastructure “located in the same Metro Station Policy Area, or in an adjacent 

Planning Policy Area.”  Finally, impact taxes collected in Rockville and Gaithersburg must be 

segregated into separate accounts to fund projects in each of those municipalities.  While the 

county does not enjoy unfettered discretion in spending transportation impact taxes collected 

outside of the General District, one would be hard pressed to argue that there is a tight connection 

between the impact taxes the county’s homeowners pay (through higher housing prices) and the 

infrastructure benefits they receive in return.  It is thus likely that Montgomery County’s impact 

taxes increase housing prices by restricting the supply of new housing. 
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Impact Taxes and Development Activity 

 This study will not attempt to measure the relationship between impact tax collections and 

the supply of new housing with any degree of precision.  However, a brief comparison between 

development trends in Montgomery County and a comparable jurisdiction that does not impose 

impact fees or taxes is illuminating.  Fairfax County, Virginia provides a useful benchmark 

against which to measure development activity during a period in which impact taxes were 

increased significantly in Montgomery County.  With the exception of their divergent approaches 

to land use planning and growth management policy, these two counties are quite similar in 

almost all other relevant respects.   

Table 10: Comparison Statistics—Montgomery County, Maryland and Fairfax County, Virginia.74

Variable 
 

Montgomery County Fairfax County 

Population 
 

873,341 969,749 

Jobs 
 

404,322 509,048 

Households 
 

324,565 350,714 

Average Household Size 
 

2.66 2.74 

Jobs / Household Ratio 
 

1.25 1.45 

Median Household Income 
 

$71,551 $81,050 

Median Value of Owner-
Occupied Housing Units 
 

$221,800 $233,300 

   
 

Fairfax County does not impose impact fees or taxes on new development.  Because Fairfax 

has adopted a relatively laissez faire approach to development regulation, one would expect more 

private residential development within that jurisdiction than in Montgomery County.  

                                                 
74 U.S. Census Bureau, State and County Quick Facts: Montgomery County, Maryland (January 12, 2006), 
available at http://quickfacts.census.gov/qfd/states/24/24031.html (last visited March 30, 2006); U.S. 
Census Bureau, State and County Quick Facts: Fairfax County, Virginia (January 12, 2006), available at 
http://quickfacts.census.gov/qfd/states/51/51059.html (last visited March 30, 2006).   
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Consequently, a simple comparison of current development activity in these two jurisdictions 

would reflect the difference in overall regulatory regimes and would probably provide little 

insight into the supply effects of Montgomery County’s impact tax program in particular.  It 

might be useful, however, to compare development activity in both jurisdictions before and after 

a substantial modification in Montgomery County’s impact tax schedule.  Using a difference-in-

differences approach, it is possible to isolate the supply effects of an increase in impact tax levels.   

In March 2004, Montgomery County’s impact tax schedule underwent a number of 

significant revisions.  Transportation impact taxes were raised in almost every part of the county, 

and the school improvements impact tax was collected for the first time.  Total impact tax 

collections increased from just $1,790,000 in 2003 to $5,680,000 in 2004.  In 2005, impact tax 

revenues had climbed to $16,166,000.  However, development activity—as measured by the 

number of building permits issued—actually declined during this period.  In 2003, Montgomery 

County issued building permits for 4,428 new residential units.  This figure had fallen to 3,821 in 

2004 and 3,564 in 2005.75  Fairfax County, on the other hand, issued 4,020 permits in 2003, 

6,780 permits in 2004, and 4,353 permits in 2005.76   

The line graph below represents monthly building permit approvals in Montgomery and 

Fairfax Counties between October 2002 and September 2005.  This period includes the eighteen 

                                                 
75 U.S. Census Bureau, Building Permits by County, available at 
http://censtats.census.gov/bldg/bldgprmt.shtml (last visited March 30, 2006).  Interestingly, dividing annual 
impact tax collections by the number of building permits issued each year results in average impact taxes 
ranging from $404 in 2003 to $4,536 in 2005 for each housing unit.  These numbers are much lower than 
the average impact tax of $11,978 estimated in this study.  There are two factors that may have contributed 
to this discrepancy.  First, all housing units produced under the county’s Moderately Priced Dwelling Unit 
(MPDU) program are exempt from impact taxes.  It is possible that some of the housing units included in 
this sample were MPDU units.  Second, developers receive a credit against impact tax liability for all 
expenditures made pursuant to agreements with the county to provide in-kind transportation improvements.  
It is thus likely that developer contributions for transportation infrastructure greatly exceed impact tax 
collections.   
76 U.S. Census Bureau, Building Permits by County, available at 
http://censtats.census.gov/bldg/bldgprmt.shtml (last visited March 30, 2006).    
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months preceding the revision of Montgomery County’s impact tax schedule and the eighteen 

months following this modification.  As this graph illustrates, development activity in both 

counties was highly volatile during this entire period.  It does appear, however, that this volatility 

increased substantially following the March 2004 increase in impact tax levels.   

Figure 1: Monthly Building Permits: Montgomery County, MD and Fairfax County, VA—October 
2002 – September 2005.77
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The volatility in monthly building permit approvals makes it difficult to draw any reliable 

conclusions about the supply effects of Montgomery County’s impact taxes.  It is worthwhile, 

however, to compare the average number of monthly building permits issued in each jurisdiction 

during the first and second halves of the thirty-six month period covered in the line graph above.  

                                                 
77 Id. 
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While this is an admittedly crude method of measuring the supply effects of impact taxes, it 

nevertheless provides some insight into whether such taxes might impose a deadweight loss on 

the development process. 

Table 11: Average Building Permits per Month in Montgomery and Fairfax Counties. 
Jurisdiction Montgomery County Fairfax County 

 
October 2002 – March 2004 
(Before Impact Tax Increase) 
 

343 353 

April 2004 – September 2005 
(After Impact Tax Increase) 
 

332 490 

 

Using the figures presented in Table 11, one can easily calculate a difference-in-differences 

estimator indicating the effects that the revision in Montgomery County’s impact tax schedule 

may have had on development activity within the county.  This calculation indicates that the 

March 2004 increase in impact taxes reduced development activity in Montgomery County by an 

average of 148 building permits per month.78  While this estimator suggests that impact taxes 

significantly constrain the supply of new housing, this result should be interpreted with caution.  

Outside of the context of a controlled experiment with random assignment to treatment and 

control groups, a difference-in-differences approach should be applied in a regression framework 

that can control for other variables that are likely to influence the variable of interest.  This back-

of-the-envelope calculation nevertheless provides some limited evidence that impact taxes 

increase housing prices by restricting the supply of new housing.    

 

                                                 
78 The difference-in-differences estimator is calculated as (M2 – M1) – (F2 – F1), where  
M1 = average monthly building permits in Montgomery County between October 2002 and March 2004; 
M2 = average monthly building permits in Montgomery County between April 2004 and September 2005; 
F1 = average monthly building permits in Fairfax County between October 2002 and March 2004; 
F2 = average monthly building permits in Fairfax County between April 2004 and September 2005. 
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Impact Taxes, Smart Growth, and the Priority Funding Areas Program 
 

Even if development impact taxes increase housing prices by constraining the supply of new 

housing, such taxes may nevertheless promote more efficient development patterns if new 

residential growth imposes significant external costs on the community.  In some sense, the 

answer to the question of whether new residential development produces negative externalities is 

both obvious and largely beside the point.  All housing—both new and old—imposes external 

costs on local governments.  Some of these costs have traditionally been shifted back to 

homeowners in the form of ad valorem property taxes and special assessments.79  Property tax 

receipts from industrial and commercial land uses have also provided a significant subsidy for the 

costs of residential growth.  In order to determine whether the use of development impact taxes is 

an appropriate method of addressing the external costs of new housing, one must first address two 

logically antecedent questions.  First, do new housing units impose a greater external cost on the 

community than existing housing units do?  And second, does low-density residential 

development impose greater external costs on the community than compact development in areas 

already served by existing infrastructure?  Montgomery County’s current impact tax schedule 

appears to get one question wrong while ignoring the other.   

The External Costs of New Housing 

 The use of impact taxes to finance public infrastructure is based on the implicit assumption 

that new residential development imposes greater external costs on the community than existing 

housing units do.  There is scant evidence, however, to support this conclusion.  All other things 

                                                 
79 Special assessments are a method of financing public infrastructure that provides special benefits to 
identifiable properties.  In theory, the cost of providing such infrastructure is allocated among property 
owners based on the increase in land value attributable to the new public improvements.  In practice, such 
assessments are typically calculated using some proxy for anticipated benefits.  Many transportation 
improvements, for example, are financed with special assessments that are calculated according to the 
length of each property’s frontage on the new road.  A special assessment may be levied as a one-time 
charge or an ongoing tax liability.   
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being equal, there is no reason to believe that a new housing unit will have higher infrastructure 

and public service costs than an otherwise identical house that was built thirty or forty years ago.  

It is clear, however, that the share of public infrastructure costs shouldered by local governments 

has increased considerably over the last thirty years.  There are a number of factors that have 

contributed to this trend. 

 Until the late 1970s, the federal government financed a substantial portion of local 

infrastructure costs through intergovernmental grants.  Beginning in the early 1980s, however, the 

availability of such resources began to decline sharply.  When adjusted for depreciation, federal 

aid for local infrastructure projects fell by two-thirds between 1980 and 1990.80  At about the 

same time, states and the federal government began to impose a number of new regulatory 

requirements on local governments with respect to public facilities.  These new mandates 

required local governments to comply with costly design and operating standards for sanitary 

landfills, municipal waste incinerators, sewage treatment plants, and water distribution facilities. 

Finally, the taxpayer revolts of the late 1970s greatly reduced the ability of local governments to 

fill the gap left by the absence of federal funds.  These three trends converged to produce what 

was perceived by many to be a national infrastructure crisis.81

                                                 
80 ALTSHULER & GOMEZ-IBANEZ, supra note 1 at 29.   
81 In the 1980s and early 1990s, a number government agencies and advisory bodies released reports 
discussing the poor condition of the nation’s capital stock.  See, e.g., National Council on Public Works 
Improvement, Fragile Foundations: A Report on America’s Public Works (February 1988); Office of 
Technology Assessment, Rebuilding the Foundations: A Special Report on State and Local Public Works 
Financing and Management (March 1990); U.S. Advisory Commission on Intergovernmental Relations, 
Financing Public Physical Infrastructure (June 1984); U.S. Advisory Commission on Intergovernmental 
Relations, High Performance Public Works: A New Federal Infrastructure Investment Strategy for America 
(November 1993); U.S. Department of Transportation, Financing the Future: Report of the Commission to 
Promote Investment in America’s Infrastructure (February 1993). 
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 Some commentators, moreover, have suggested that public infrastructure costs would have 

increased over the last thirty years even in the absence of any new residential development.  

Altshuler and Gomez-Ibanez, for example, have argued that economic growth is a more important 

determinant of infrastructure demand than land development: 

[E]conomic growth can contribute to the demand for infrastructure without 
leading to land development.  As real per capita incomes increase, for example, 
households buy more cars, drive more miles, consume more water, and produce 
more sewage and solid waste, even if they continue to live in the same houses.  
Thus, not surprisingly, regions or cities with relatively stable populations (and 
fairly limited new land development) and growing per capita incomes still 
experience rising traffic congestion, water consumption, solid waste generation, 
and so on.82

 
While the local costs of public infrastructure have increased considerably over the last thirty 

years, it is clear that these increases are not entirely attributable to new residential growth.  There 

is no reason to believe that new development imposes a heavier burden on local roads and schools 

than housing units built prior to the introduction of Montgomery County’s impact tax program.  If 

general obligation bonds were a proper method of financing the infrastructure needed to 

accommodate residential growth in the past, such bonds should be equally appropriate for the 

county’s current infrastructure needs.  Any defense of development impact taxes must be 

mounted on some basis other than the mistaken assumption of differential service costs for new 

and existing residential development.   

Infrastructure Costs and Spatial Development Patterns 

 A number of empirical studies have suggested that the costs of providing infrastructure and 

other public services are inversely related to the density of residential development.83  Low-

                                                 
82 ALTSHULER & GOMEZ-IBANEZ, supra note 1 at 63-64.   
83 See, e.g., Robert W. Burchell et al., Transit Cooperative Research Council, Report 74: Costs of Sprawl—
2000 (2002); James E. Frank, Urban Land Institute, The Costs of Alternative Development Patterns (1989); 
Charles D. Laidlaw & Robert B. Smythe, Residential Growth in Loudon County: Density-Related Public 
Costs (1984); Real Estate Research Corporation, The Costs of Sprawl: Detailed Cost Analysis (1974).   
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density development on the suburban fringe imposes higher costs on local governments than 

compact development in areas already served by existing public facilities.  The state PFA 

program is designed to channel private development into high-density areas with low 

infrastructure costs.  Montgomery County’s impact tax program, on the other hand, seems to 

largely ignore the high public costs of low-density development.  In fact, the county’s current 

impact tax schedule seems to create a perverse incentive for development in precisely those areas 

that are most costly to serve. 

 In theory, impact taxes can promote efficient residential development patterns if they are 

equal to the marginal cost of providing infrastructure to a particular development.  In practice, 

however, most impact taxes are relatively uniform within a jurisdiction and more closely 

approximate the average cost of service delivery.  This kind of average-cost pricing forces low-

cost residential developments to subsidize the infrastructure needed to accommodate sprawling 

development on the urban periphery.  Juergensmeyer et al. have argued that such cross-

subsidization is the principal cause of inefficient urban sprawl: 

Average-cost pricing occurs when public policy charges everyone equally for the 
same service, regardless of the actual cost of providing that service to a particular 
user.  For example, sewer fees set on an average-cost basis would charge 
connections to homes on half-acre lots five miles from the treatment plant the 
same as homes on 6,000-square-foot lots one mile from the plant.  As a result of 
average-cost pricing, outlying developments are subsidized by other residents.  
Urban sprawl occurs if development does not take into account the additional or 
marginal costs of providing service to outlying areas.84

 
Unless impact taxes are calculated according to the marginal costs of serving different kinds of 

residential developments, they will utterly fail to achieve the growth-management objectives that 

are so frequently invoked in their defense.   

                                                 
84 JULIAN C. JUERGENSMEYER ET AL., A PRACTITIONER’S GUIDE TO DEVELOPMENT IMPACT FEES 50 (1991). 
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 Unlike many other local jurisdictions, Montgomery County levies impact taxes that vary in 

magnitude depending on the location of new development.  Unfortunately, this differential tax 

schedule is likely to foster development patterns that are even more inefficient than those 

produced by a system of average-cost pricing.  As mentioned above, the effective impact tax rate 

for developments located outside of the PFA boundary is only 1.90%.  For properties within the 

boundary, however, this figure is 2.71%.  While the PFA program seeks to encourage residential 

growth within the PFA, the county’s impact tax schedule will have the effect of deterring such 

development.  It is fairly obvious that the current tax schedule will reduce the effectiveness of the 

state’s PFA program.   

 The county’s decision to reduce transportation impact taxes in Metro Station areas is 

consistent with the principle of marginal-cost pricing.  Such areas were developed many years 

ago and are already served by adequate public facilities.  Lower tax rates in these areas also 

encourage transit-oriented development, which is likely to relieve some of the pressure on the 

county’s roads.  The high impact taxes in the Clarksburg collection district, on the other hand, are 

in direct conflict with the PFA program and the county’s comprehensive plan.  Most of the 

Clarksburg area is located within the PFA.  In the sample used in this study, for example, more 

than 95% of the housing units in this collection district were located within the PFA boundaries.  

These higher impact taxes provide a powerful disincentive to development within a large portion 

of the PFA. 

The county’s comprehensive plan places much emphasis on the need to promote 

development along the I-270 corridor, which includes the Clarksburg collection district.  The 

1993 General Plan Refinement provides that land use policy should seek to prevent the incursion 
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of new development into the agricultural and low-density residential “wedges” of the county by 

encouraging development within the I-270 corridor: 

Market forces will continue to push the spread of the I-270 Corridor and the I-95 
Corridor toward the Wedge and the Suburban Communities.  The General Plan 
Refinement places great importance on containing Corridor and center 
development within existing and planned limits; continued dispersion will put 
further strains on the environment, transportation system, and the Wedges and 
Corridors concept itself.85

 
Under the county’s current impact tax schedule, however, there is a strong economic incentive for 

precisely the type of dispersed development the comprehensive plan seeks to prevent.   

 The problems discussed above are not an inherent attribute of impact tax financing schemes; 

rather, they are a consequence of the county’s poorly designed tax schedule.  Fortunately, there 

are a number of easily implemented reforms that might allow the county’s impact tax program to 

perform its purported function as an effective growth-management device.  First, impact taxes 

should be calculated—to the greatest extent feasible—according to the relative costs that new 

developments impose on the community.  Of course, it would be prohibitively expensive to 

precisely calculate the marginal cost that each new housing unit imposes on the county’s 

infrastructure.  At the very least, however, development impact taxes should be set at a level that 

advances the objectives of the state PFA program and the county’s comprehensive plan.  Impact 

taxes should be higher for properties located outside of the PFA boundary than for those within it.  

Within the PFA boundary, impact taxes should be further reduced inside of the I-495 beltway, 

along the I-270 corridor, and in Metro Station areas.  These reforms would make private 

investment more economically attractive in areas that are already served by existing public 

facilities. 

                                                 
85 Maryland-National Capital Park and Planning Commission, General Plan Refinement of the Goals and 
Objectives for Montgomery County 28 (November 2, 1993).  
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 In addition to these geographically based tax differentials, the county should adopt an 

escalating tax surcharge based on each housing unit’s lot size.  The current schedule imposes a 

surcharge for floor area in excess of 4,500 square feet, but the size of the lot on which a housing 

unit sits is likely to be a more accurate proxy for infrastructure costs than the size of the housing 

unit itself.  It is possible that the current surcharge has some incremental effect on infrastructure 

costs by reducing the average size of housing units built in the county.  It does not, however, 

address the high public costs of low-density development.  The adoption of these 

recommendations could go a long way towards reducing the county’s infrastructure costs by 

encouraging more efficient development patterns.  Unfortunately, the use of such taxes to finance 

school facilities and local roads—the only two uses for which the county may levy impact 

taxes—presents a number of difficult conceptual and practical issues.   

The Equity Implications of Impact Tax Financing 
 

The use of impact taxes to pay for public infrastructure—particularly in the case of school 

facilities and local roads—raises a number of important questions about the equity considerations 

implicit in such a financing scheme.  First, is it unfair to force new development to shoulder a 

larger share of infrastructure costs than development that occurred in the past?  Second, shouldn’t 

school facilities be provided to all residents on an equal basis, without regard to their ability to 

pay?  And finally, does it make sense to finance local roads—which are arguably a public good in 

the economic sense—on the basis of marginal-cost pricing?  The answers to these questions 

suggest that impact taxes might be an inequitable method of financing schools and local roads, 

even if they are appropriate for other capital facilities. 

Historically, most public infrastructure has been financed at the local level through the 

issuance of general obligation bonds.  Under this system, existing residents helped subsidize the 
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infrastructure necessary to accommodate new development.  New homeowners, in turn, would 

then help pay for the public facilities needed to serve subsequent residential growth in the future.  

In recent years, however, existing residents—who have long enjoyed the use of infrastructure that 

was subsidized by the tax payments of their predecessors—have refused to finance the physical 

improvements needed to facilitate new residential growth.  This shift to a system of impact-tax 

financing seems to create some degree of transitional unfairness.  Of course, this intergenerational 

inequity has to be balanced against the efficiency gains that might be achieved through a properly 

designed impact tax system.  The county shouldn’t be perpetually locked into any particular 

financing scheme simply because it was used in the past.  If impact taxes affect the decision-

making calculus of developers in a way that fosters more efficient development patterns, then the 

differential treatment of new and existing residents might be justified.   

Even if impact taxes are generally appropriate as a financing mechanism, their use to cover 

the costs of school facilities appears to conflict with the government’s traditional obligation to 

provide primary and secondary education on a nondiscriminatory basis.  Although public 

education is not a “public good” in the strictly economic sense—i.e., its consumption is both rival 

and excludable—most people agree that an educated citizenry produces substantial positive 

externalities that justify government involvement in this area.  Over time, a general consensus has 

emerged that the government’s provision of public education should not be conditioned on any 

particular resident’s ability to pay for it.  The use of impact fees to finance school facilities 

needed to serve new residential development seems to violate this settled understanding.   

Even aside from this ethical concern, however, there is a more practical problem with the use 

of marginal-cost pricing to finance public schools.  Because investment in school facilities is 

unusually lumpy, the marginal cost of accommodating an additional student might range from 
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almost nothing to millions of dollars.  If there is slack capacity in the school system, the marginal 

cost of absorbing an additional student is very close to zero.  When existing school facilities reach 

capacity, however, the marginal cost of adding an additional student is essentially the cost of 

constructing an entirely new school building.  It would be outlandish to suggest that an impact tax 

equal to the full cost of constructing a new school should be imposed on the housing unit that 

adds this marginal student to the school system.  Capital facilities—such as public schools—that 

cannot be expanded in an incremental fashion are more appropriately financed through the 

issuance of bonded debt.  The use of debt financing helps smooth out the costs of lumpy capital 

investments over an extended period of time.   

Impact taxes may also be an inappropriate financing method in the case of local roads.  Such 

roads exhibit many of the qualities of a public good.  While it is now technologically feasible to 

finance limited-access highways through marginal-cost user charges, it is generally impossible to 

limit the use of a local road to those individuals who helped pay for its construction.  It is 

undoubtedly true that a new residential subdivision can significantly increase congestion on 

nearby roads.  However, the problem of growth-induced traffic congestion is presently addressed 

in the county’s adequate public facilities ordinance (APFO).  All proposed subdivisions that are 

expected to cause increased congestion at nearby intersections must provide whatever traffic 

improvements are necessary to maintain current service levels.  If the county’s APFO already 

requires developers to mitigate any increase in congestion attributable to their new developments, 

then it makes little sense to require the payment of impact fees as well.  Because local roads are 

equally available to all of the county’s residents, increases in traffic congestion that are not 

directly attributable to new residential growth are properly financed with general revenues. 
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CONCLUSION 

Over the last thirty years, impact taxes, fees, and other growth management devices have 

become ubiquitous in the development process.  The General Accounting Office (now the 

Government Accountability Office) has noted that 39 percent of counties and 59 percent of 

municipalities with populations of more than 25,000 use impact fees to finance infrastructure and 

other public services and facilities.86  Most empirical studies on the economic effects of impact 

fees have suggested that the imposition of such impact taxes or fees will significantly increase the 

average price of both new and existing housing.  The present study supports these earlier 

findings.  There is still much disagreement, however, about whether these price increases are the 

result of tax-induced supply constraints or increased demand for the public amenities that such 

taxes provide.  The answer to this question is critical in assessing the relative merits of 

development impact fees as a method of raising revenue and maintaining adequate public service 

levels.  A cursory examination of the existing evidence suggests that the price increases observed 

in this study were a supply-side effect of Montgomery County’s impact taxes.  However, any 

future research in this area should apply more sophisticated statistical methods to this important 

policy question.   

In theory, impact fees and taxes hold the promise of more efficient land development 

patterns and lower public infrastructure costs.  Unfortunately, this promise is rarely fulfilled in 

practice.  Local governments must begin to recognize that the methods used to calculate impact 

fees are at least as important as the decision to collect such fees in the first place.  Far too many 

local jurisdictions have impulsively adopted growth management policies without ever seriously 

considering what they hope to achieve and whether such policies will be an effective means to 

                                                 
86 General Accounting Office, Local Growth Issues—Federal Opportunities and Challenges, GAO/RCED-
00-178 (September 2000). 
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those ends.  Montgomery County, for example, has adopted an impact tax schedule that 

encourages precisely the type of development it is ostensibly designed to deter.  This problem can 

be largely explained by two implicit—and faulty—assumptions of the county’s current impact tax 

schedule: (1) new housing imposes greater costs on public infrastructure than existing housing; 

and (2) low-density development on the urban periphery is no more costly to serve than compact 

development in areas already served by public facilities.  These unexamined assumptions are the 

most significant obstacle to the formulation of a truly effective growth management policy in 

Montgomery County.  The county’s impact tax program will not fulfill its true potential as a 

growth management device until these issues are properly addressed.  In the meantime, these 

taxes can be expected to encourage inefficient development patterns and increase public 

infrastructure costs.   
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APPENDIX 
 

A. DESCRIPTIVE STATISTICS FOR HOUSING DATASET 
 
Descriptive Statistics for Housing Units in Montgomery County. 

VARIABLE MINIMUM MAXIMUM STANDARD 
DEVIATION 

 

MEAN MEDIAN 

Sales Price 
 

$46,250.00 $25,586,458.00 $414,160.88 $543,917.13 $450,000.00 

Floor Area (square 
feet) 
 

380.00 13,050.00 883.00 1,799.05 1,520.00 

Age (years) 
 

0.00 252.00 20.50 31.86 27.00 

Lot Size (square 
feet) 
 

580.00 10,054,084.00 110,150.41 14,646.70 6,900.00 

Bathrooms 
 

0.00 12.50 0.90 2.46 2.50 

Impact Taxes 
 

$2,250.00 $22,050.00 $2,028.36 $11,977.88 $13,500.00 

Effective Impact 
Tax Rate 
 

0.05% 29.19% 1.08% 2.65% 2.63% 

N = 15,362 
 
Descriptive Statistics for Housing Units Within PFA. 

VARIABLE MINIMUM MAXIMUM STANDARD 
DEVIATION 

 

MEAN MEDIAN 

Sales Price 
 

$46,250.00 $25,586,458.00 $340,432.42 $512,045.52 $440,000.00 

Floor Area (square 
feet) 
 

380.00 8,413.00 711.05 1,701.31 1,484.00 

Age (years) 
 

0.00 205.00 20.17 32.23 27.00 

Lot Size (square 
feet) 
 

580.00 1,453,162.00 15,695.41 7,848.30 6,511.00 

Bathrooms 
 

0.00 10.00 0.82 2.41 2.50 

Impact Taxes 
 

$2,250.00 $17,413.00 $2,030.29 $11,864.06 $10,500.00 

Effective Impact 
Tax Rate 
 

0.05% 29.19% 1.06% 2.71% 2.69% 

N = 14,303 
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Descriptive Statistics for Housing Units Outside PFA. 

VARIABLE MINIMUM MAXIMUM STANDARD 
DEVIATION 

 

MEAN MEDIAN 

Sales Price 
 

$95,000 $15,084,000.00 $851,209.48 $974,379.53 $800,000.00 

Floor Area (square 
feet) 
 

660.00 13,050.00 1,616.22 3,119.15 2,896.00 

Age (years) 
 

1.00 252.00 24.02 26.79 21.00 

Lot Size (square 
feet) 
 

1,512.00 10,054,083.60 404,679.73 106,466.80 52,041.00 

Bathrooms 
 

1.00 12.50 1.43 3.18 3.00 

Impact Taxes 
 

$2,750.00 $22,050.00 $1,213.27 $13,515.16 $13,500.00 

Effective Impact 
Tax Rate 
 

0.12% 14.21% 1.11% 1.90% 1.67% 

N = 1,059 
 

Comparison of Means: Montgomery County/Inside PFA/Outside PFA. 
VARIABLE MONTGOMERY 

COUNTY 
 

INSIDE PFA OUTSIDE PFA 
 

Sales Price 
 

$543,917.13 $512,045.52 $974,379.53 

Floor Area (square feet) 
 

1,799.05 1,701.31 3,119.15 

Age (years) 
 

31.86 32.23 26.79 

Lot Size (square feet) 
 

14,646.70 7,848.30 106,466.80 

Bathrooms 
 

2.46 2.41 3.18 

Impact Taxes 
 

$11,977.88 $11,864.06 $13,515.16 

Effective Impact Tax Rate 
 

2.65% 2.71% 1.90% 
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Comparison of Medians: Montgomery County/Inside PFA/Outside PFA. 
VARIABLE MONTGOMERY 

COUNTY 
 

INSIDE PFA OUTSIDE PFA 
 

Sales Price 
 

$450,000.00 $440,000.00 $800,000.00 

Floor Area (square feet) 
 

1,520.00 1,484.00 2,896.00 

Age (years) 
 

27.00 27.00 21.00 

Lot Size (square feet) 
 

6,900.00 6,511.00 52,041.00 

Bathrooms 
 

2.50 2.50 3.00 

Impact Taxes $13,500.00 $10,500.00 $13,500.00 
 

Effective Impact Tax Rate 
 

2.63% 2.69% 1.67% 

 
Descriptive Statistics for Housing Units in Clarksburg Collection District. 

VARIABLE MINIMUM MAXIMUM STANDARD 
DEVIATION 

 

MEAN MEDIAN 

Sales Price 
 

$123,919.00 $5,273,660.00 $401,055.91 $556,850.26 $511,267.50 

Floor Area (square 
feet) 
 

896.00 4,126.00 738.10 2,456.11 2,640.00 

Age (years) 
 

1.00 95.00 14.78 6.15 1.00 

Lot Size (square 
feet) 
 

1,206.00 10,054,083.60 611,585.74 51,004.53 4,000.00 

Bathrooms 
 

1.00 4.50 0.62 2.97 3.00 

Impact Taxes 
 

$12,750.00 $16,250.00 $1,745.20 $14,667.28 $16,250.00 

Effective Impact 
Tax Rate 
 

0.28% 10.29% 1.02% 2.97% 2.81% 

N = 272 
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Descriptive Statistics for Housing Units in Metro Station Collection Districts. 
VARIABLE MINIMUM MAXIMUM STANDARD 

DEVIATION
 

MEAN MEDIAN 

Sales Price 
 

$53,500.00 $1,415,000.00 $195,300.11 $472,822.74 $430,000.00 

Floor Area (square 
feet) 
 

596.00 3,120.00 448.39 1,372.24 1,320.00 

Age (years) 
 

1.00 127.00 25.32 39.86 51.00 

Lot Size (square 
feet) 
 

797.00 15,408.00 3,300.11 5,218.89 5,700.00 

Bathrooms 
 

1.00 4.50 0.94 2.13 2.00 

Impact Taxes 
 

$2,250.00 $2,750.00 $243.52 $2,558.36 $2,750.00 

Effective Impact 
Tax Rate 
 

0.17% 4.21% 0.32% 0.63% 0.63% 

N = 287 
 
Descriptive Statistics for Housing Units in General Collection District. 

VARIABLE MINIMUM MAXIMUM STANDARD 
DEVIATION 

 

MEAN MEDIAN 

Sales Price 
 

$46,250.00 $25,586,458.00 $417,400.17 $545,057.86 $450,000.00 

Floor Area (square 
feet) 
 

380.00 13,050.00 885.32 1,795.25 1,520.00 

Age (years) 
 

0.00 252.00 20.16 32.17 27.00 

Lot Size (square 
feet) 
 

580.00 5,055,138.00 75,609.95 14,161.43 6,994.00 

Bathrooms 
 

0.00 12.50 0.90 2.46 2.50 

Impact Taxes 
 

$10,500.00 $22,050.00 $1,530.27 $12,111.09 $13,500.00 

Effective Impact 
Tax Rate 
 

0.05% 29.19% 1.05% 2.68% 2.64% 

N = 14,803 
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Comparison of Means: Montgomery County/General/Clarksburg/Metro Districts. 
VARIABLE MONTGOMERY 

COUNTY 
 

GENERAL 
DISTRICT 

CLARKSBURG 
DISTRICT 

METRO 
DISTRICTS 

 
Sales Price 
 

$543,917.13 $545,057.86 $556,850.26 $472,822.74 

Floor Area (square feet) 
 

1,799.05 1,795.25 2,456.11 1,372.24 

Age (years) 
 

31.86 32.17 6.15 39.86 

Lot Size (square feet) 
 

14,646.70 14,161.43 51,004.53 5,218.89 

Bathrooms 
 

2.46 2.46 2.97 2.13 

Impact Taxes 
 

$11,977.88 $12,111.09 $14,667.28 $2,558.36 

Effective Impact Tax 
Rate 
 

2.65% 2.68% 2.97% 0.63% 

 
Comparison of Medians: Montgomery County/General/Clarksburg/Metro Districts. 

VARIABLE MONTGOMERY 
COUNTY 

 

GENERAL 
DISTRICT 

CLARKSBURG 
DISTRICTS 

METRO 
DISTRICTS 

 
Sales Price 
 

$450,000.00 $450,000.00 $511,267.50 $430,000.00 

Floor Area (square feet) 
 

1,520.00 1,520.00 2,640.00 1,320.00 

Age (years) 
 

27.00 27.00 1.00 51.00 

Lot Size (square feet) 
 

6,900.00 6,994.00 4,000.00 5,700.00 

Bathrooms 
 

2.50 2.50 3.00 2.00 

Impact Taxes 
 

$13,500.00 $13,500.00 $16,250.00 $2,750.00 

Effective Impact Tax 
Rate 
 

2.63% 2.64% 2.81% 0.63% 
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Frequency Table for Construction-Quality Variables. 
QUALITY 

CATEGORY 
 

QUALITY CATEGORY 
DESCRIPTION 

NUMBER OF 
OBSERVATIONS 

PERCENTAGE OF 
TOTAL 

1 economy 
 

15 0.10% 

2 fair 
 

740 4.82% 

3 average 
 

9,534 62.06% 

4 good 
 

4,035 26.27% 

5 very good 
 

775 5.04% 

6 excellent 
 

182 1.18% 

7 luxury 
 

45 0.29% 

8 luxury plus 
 

36 0.23% 

N = 15,362 
 
Frequency Table for Dwelling-Type Dummy Variables. 

DWELLING TYPE 
 

NUMBER OF 
OBSERVATIONS 

 

PERCENTAGE OF 
TOTAL 

Detached Single-Family Home 
 

8,589 55.91% 

Townhouse—End Unit 
 

1,958 12.75% 

Townhouse—Center Unit 
 

3,488 22.71% 

Split-Level Dwelling 
 

1,327 8.64% 

N = 15,362 
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Frequency Table for Month-of-Sale Dummy Variables. 
MONTH OF SALE 

 
NUMBER OF 

OBSERVATIONS 
 

PERCENTAGE OF 
TOTAL 

December 2004* 
 

832 5.42% 

January 2005 
 

1,072 6.98% 

February 2005 
 

1,014 6.60% 

March 2005 
 

1,066 6.94% 

April 2005 
 

1,091 7.10% 

May 2005 
 

1,141 7.43% 

June 2005 
 

1,599 10.41% 

July 2005 
 

1,540 10.02% 

August 2005 
 

1,693 11.02% 

September 2005 
 

1,218 7.93% 

October 2005 
 

1,607 10.46% 

November 2005 
 

1,223 7.96% 

December 2005* 
 

266 1.73% 

N = 15,362 
* The data set begins with sales that occurred on 12/10/04 and ends with sales that occurred on 12/07/05. 
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B. REGRESSION RESULTS FOR HOUSING DATASET (T STATISTICS IN PARENTHESES). 
VARIABLE 
 

MODEL 1: ALL VARIABLES 
INCLUDED 

MODEL 2: NO CENSUS TRACT 
VARIABLES 

 
Intercept 
 
 

-$255,180.00b 

(-3.06) 
-$313,489.00a 

(-4.20) 

Lot Size (square feet) 
 
 

$1.84a 

(40.93) 
$1.66a 
(36.12) 

Lot Size2 (square feet) 
 
 

-$1.44 e-7a 

(-25.75) 
-$1.25 e-7a 

(-21.70) 

Floor Area (square feet) 
 
 

$153.08a 

(31.99) 
$143.12a 

(30.02) 

Bathrooms 
 
 

$21,734.00a 

(5.70) 
$41,126.00a 

(10.75) 

Basement (binary) 
 
 

$37,967.00a 

(5.97) 
$31,657.00a 

(5.03) 

Age (years) 
 
 

$1,086.44a 

(5.70) 
$3,072.01a 

(21.22) 

Inside PFA (binary) 
 
 

$36,887.00b 

(2.72) 
$90,522.00a 

(8.70) 

Impact Taxes (dollars) 
 
 

$3.95d 

(1.73) 
$1.78 
(1.07) 

Rockville (binary) 
 
 

-$31,541.00 

(-1.56) 
$30,804.00a 

(4.26) 

Gaithersburg (binary) 
 
 

$35,684.00c 

(2.41) 
$24,065.00a 

(3.66) 

Single-Family Home (binary) 
 
 

$29,346.00b 

(3.21) 
$32,026.00a 

(4.20) 

Highway Access (binary) 
 
 

-$17,266.00d 

(-1.84) 
$24,681.00a 

(4.49) 

Transit Without Parking (binary) 
 

$48,084.00 
(1.27) 

$158,049.00a 

(5.31) 
 

Transit With Parking (binary) 
 
 

-$13,824.00 

(-1.29) 
-$32,345.00a 

(-6.38) 

R-Squared 
 

.6065 .5599 

Adjusted R-Squared 
 

.6011 .5589 

N = 15,362 
a statistically significant at the .001 level 
b statistically significant at the .01 level 
c statistically significant at the .05 level 
d statistically significant at the .10 level 
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