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|. Introduction

An extensive body of research demonstrates that various types of growth management
regulations can influence housing prices throughout a market. The empirical analysis presented in this
studyfocuses specifically on an adequatdbfic facilities ordinance (APFO) adopted in Cabarrus County,

North Carolina to generate additional revenue for the construction of public schools. The analysis
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implementation strategy adopted by local official8. review of relevant academic literature examining

the relationship between housing prices and land use regulations is then presented. Nepdrteé

level data used to complete ¢hstudy is @scribed followed by an explanation dhe hedonic price

models and differencin-difference identification strategy developed to measure the housing price

effects of the APFO. The study concludes by summarizing the empirical results and discussing the

potential policy implications.
Il. Background Information
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central business district. Like many suburban counties throughout the region, it experiencedaiginifi
population growth in the 1980s and 1990s. A strong regional economy, good public schools, and
relatively affordable housing made it an attractive option for homebuyers relocating to the area. The
influx of new residents provided numerous economimégts, but ongoing population growth also

created challenges for public officials responsible for providing infrastructure needed to support new



residential development. The problem encouraged Cabarrus County to implement an APFO in 1998 to
ensure concuency between the construction of new housing and the availability of specified public
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each subdivision, mulfamily development, and mobilaome park to determine if public

facilities are adequate to serve that development. The public facilities to be considered

include, but are not limited to schoolsrd and rescue, law enforcement and other county

facilities. Applicable state standards and guidelines shall be followed for determining whether

facilities are adequate. Facilities must be in place or programmed to be in place within two

years of the prBminary approval to be considered adequate. The Planning and Zoning
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developersput the ordinance did not provide clear guidelines for implementation. No procedures were
outlined for evaluating existing infrastructure capacity and a funding mechanism was not put in place to
pay for needed infrastructure improvements. A great dealis€retion was left to the Board of County
Commissioners, which ultimately decided to negotiate voluntary consent agreements with real estate

developers to ensure adequate public schools were available to serve new residential subdivisions.

Voluntary consent agreements initially required real estate developers to contribute $500 for
each singldamily residential lot included in a proposed subdivisionAll consent agreements were

subject to an open public hearing before being approved by the Cddatiager and County Attorney.

! County officials cited rapid population growth and the inability to obtain funding for public school construction
from alternative sources as reasons for enacting the APFO in B¥@8/arshall (2007).

2 According to the Cabarru8ounty Planning Department, some real estate developers were allowed to contribute
land for public schools in lieu of voluntary development feeg #ite APFO was enacted.



Fees were then collected at the recording of the final subdivision plat map. Cabarrus County
implemented its APFO in this manner from 1999 until August of 2003 when the fee was increased to

$1,008 per proposed singfamily residential lot?

Development fees were initially collected only for subdivisions located in the unincorporated
area of the county, as well as in the municipalities of Harrisburg and Mount Pleasant. Fees were not
02t ft SOGUSR Ay [ I oésthiNdizipaliie® Gnhicol 8ndl Kainmagolisf bechiiBe local officials
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not provide all counties in the state with express legal authority to collect dpusat fees for public
a0K22f O2yadNHzOGA2Y FyR | O2dzydeé Ydzald 200GFAy fS33:
development fee was based only on implicit legal authority derived from state statutory law allowing
county governments to implemeniand use regulations to preserve the adequacy of public

infrastructure? City officials in Concord and Kannapolis were uncertain of the legal interpretation and

did not support the collection of development fees.
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did not reflect disinterest in growth management. Local officials in both cities supported efforts
beginning in 1997 to develop a uniform development ordinance governing real estate development
activity throughout the entire county (Hibner 2002).  The consulting firm chosen to design the
ordinance was selected based on its experience drafting legally defensible APROdraft of the

uniform development ordinance requiring concurrency between publizisercapacity and the timing

% The voluntary mitigation payment was increased to $1,008 per damiéy lot pursuantto Cabarrus County

Resolution No. 20026.

“ All counties in North Carolina relied on implied legal authority as a foundation for their adequate public facilities
ordinances during this period of time, as was discussed in Chapter 2 of this dissertation.

A timeline describing the evolution of Cabarrus Count
www.cabarrusneighbors.cqomwhich provided considerable insight into the process.



of residential development was adopted by Concord and Kannapolis in 2000, although neither

municipality collected voluntary mitigation payments for public school construction (Ducker 2003).

A significant shift in local lanuse policy occurred in Cabarrus County on June of 2004 when the

North Carolina General Assembly passed Session Law380G4B. 224, Section 5, stating:
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County of Cabarrus or any municipality therein may enforce, within its jurisdiction, any

provision of the school adequacy review performed under the Cabarrus County Subdivision
Regulations, including approval of a method to address any inadequacy that may b&dadenti
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voluntary development fees to pay for public school construction, the new legislation encouraged
county officials to enforce the APFO racaggressively. A resolution was passed to begin collecting
voluntary fees for residential development projects in both Concord and Kannapblisas also made
clear that fees would increase in the future to more closely reflect the actual cost kfifmuipublic
schools. Development fees quadrupled to $4,034 per residential lot three months after the enactment
of the special legislation and then doubled again to $8,076 in 30Bigure 1provides an overview of
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® Cabarrus County did not adopt the uniform development ordénamd continued to revise its subdivision
ordinance independently. The City of Concord also established an advisory committee to refine the uniform
development ordinance to satisfy the demands of the housing industry and local residents.

" Cabarrus Gunty Resolution No. 20030 called for the collection of voluntary development fees for public school
construction in all cities and towns in the county. The fee was initially left at $1,008 perfaimijielot.

8 Cabarrus County Resolution No. 268% increased the voluntary fee to $4,034 per sifaigly lot in 2004 and
Resolution No. 20038 later increased the fee to $8,076 per skieheaily lot in 2007.



Relatively low development fees in the early years of the APFO, combined with inconsistent

assessment throughout the county, resulted in the collection of very little revenue for school

construction in the first five yearsfo G KS 2NRAYylI y0SQa SEA&GSyOSo [ Sa
generated between 1999 and 2004. The amount represents less than 3% of the cost of constructing a
single elementary school based on estimates provided by the North Carolina Department iaf Publ

Instruction®

Figurel Cabarrus County APFO Implementation Timeline

August 2004County
resolution passed to
collect feesin all

December 2000:
$500 development

1999:County begins . September
. ; fee is not collected municipalities 2004:
asse_ssmg$500 eeper . ~oncord and QO4.County
lot in unincorporated . increases
] Kannapolis
areas, Harrisburg, & Mt. August 2003: development
Pleasant APFQee
l increased to
$1,008 per lot
2 ‘ \
| I I I I I I I I |
I I I I I I I I I |
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1998:Cabarrus November 2000: June 2004: July 2007:
CountyadoptsAPFO Uniform Development  Enactment of S.L. Gounty
Ordinance adopted by 200439 increases

Concord and
Kannapolis, which
includes an APFO

provision

development

° The North Carolina Department of Public Instruction estimated the cost of construgtpiged elementary school
in 2007 as approximately $17,300,000. See North
El ementary School C o swwww.2cbool@learinghouse.alga b | e SSRN:

Car
at

5



Revenue generated by the APFO began to increase dramatically after the enactment of Session
Law 200439 when development fees were increased and collected countywide. Total collections
exceeded $2,150,000 in the time period between 2608 2007. A more formalized APFO was adopted
by Cabarrus County in 2007, which included guidelines for evaluating infrastructure capacity and a
methodology for assessing the demand new housing units would place on the public school *8ystem.

Figure2 summarizes the annual APFO fees collected in Cabarrus County sincE 2000.

Figure2 Annual Cabarrus County APFO Fee Collection
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portion of its school infrastructure needs. Nonetheless, the economic effects of the ordinance in the
early years of its implementation are worthy of consideratiohPFOs have been widely praised as an
effective way to control growth and preserve the qualit§ mublic infrastructure. Concerns have

nonetheless emerged regarding the relationship between this type of regulation and housing

Y“Chapter 15 of Cab arnancesproddesiguitelingssfor ifplementirg th©APEQ.
™ APFO revenue estimates were obtained from the Cabarrus County Planning Department.



affordability. An APFO can potentially put upward pressure on both new and existing housing prices
throughout a market by r&tricting housing supply or by creating additional development costs that are

passed on to consumers.
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affordable housing is an important issue, but not a neve.o An extensive amount of research has been
conducted over the last several decades examining how housing markets respond to different types of
land use controls. A review of existing literaturefocusing on theevolution of related land use

regulations|s ne@ssary to evaluate one of the main criticisms of APFOs.

Local governments have exercised a significant amount of control over real estate development
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upholding the legality of municipal zoning ordinanc¢ésThe ability to segregate land uses undoubtedly
provided the public sector with a powerful tool to insulate residential property values from negative
externalities associated with certain types of commial development. However, many communities
quickly realized that zoning also offered an effective way to prevent undesired socioeconomic groups

from entering a market by limiting the availability of low and moderate income housing (Zorn et al.

1986, Kaz and Rosen 1987).

Minimum lot size requirements, lofty infrastructure standards, and restrictions on multifamily
development became common features of suburban zoning ordinances in the years followWigage
of Eucliddecision. These practicésS Ol YS (y26y |4 aSEOfdzaA2y Il NB 1T 2yA
discourage the development of affordable housing (Read 2008). The issue began to attract a notable
amount of attention from the academic community in the mid 1960s and a host of studies ddllover

the subsequent years (Quigley and Rosenthal 2005).

2y/illage of Euclid, Ohio v. Ambler Realty 872 U.S. 3651926,


http://caselaw.lp.findlaw.com/scripts/getcase.pl?navby=CASE&court=US&vol=272&page=365
http://en.wikipedia.org/wiki/1926

A variety of explanations were put forth to explain the prevalence of exclusionary zoning (Landis
2006). Some authors hypothesized that the ordinances were enacted to prevent minority groops fr
entering predominately white communities. Others argued that the use of restrictive zoning practices
was primarily driven by the belief that low and moderate income housing fails to generate enough
property tax revenue to pay for the public servicesmamically disadvantaged households require. Still
2 0 KSN& adza33Sad SR SEOf dza A2y | NB IT2yAy3a 2NRAYylIyOSa
characteristics by preventing spillover development from adjacent communities. lrrespective of the

motive, stringentzoning ordinances were anticipated to decrease housing affordability by restricting

supply.

As land use regulations evolved over time, scholars began to shift their attention from
exclusionary zoning to more modern growth management regulations ttsat lhd the potential to
reduce housing affordabilitysuch as building permit caps, urban growth boundaries, development
moratoria, impact fees and APFOs (Cho and Linneman 1993, Pendall et a>2802}.these land use
policies can be classified agher regulatory or incentive based for the purposes of economic analysis.
Regulatory policies directly control the timing and location of real estate development, while incentive
based policies attempt to influence land use patterns by providing reatesievelopers with economic

incentives or disincentives to build in a desired way (Bengston et al. 2004, Hanak and Chen 2007).

An adequate public facilities ordinance is a unique form of growth management regulation
because it can be implemented as @itha regulatory policy or as an incentive based policy {Baiok
2005). Some local governments achieve concurrenagdtyicting new development until infrastructure
improvements are available. Alternatively, a jurisdiction may allow the constructioewfhousing if

real estate developers voluntarily contribute to the cost of providing public infrastructure. The former

13 Fischel (1990) notes that many scholars alsegan to focus on land use regulations restricting all types of
residential development, not just the supply of low and moderate income housing.



approach represents a regulatory policy, while the latter is indicative of an incentive based policy. Both
APFO implementation stragges can potentially influence housing prices through supplg and

demandside effects.

First consider an APFO prohibiting residential development until infrastructure improvements
can be paid for through traditional public finance mechanisms such@epy tax revenue. This type
of regulation may reduce housing production by directly limiting the number of building permits issued
within a jurisdiction or by creating additional transaction costs that developers must incur to move a
project through theregulatory process (Anthony 2006). A backward shift in the housing supply curve
causes an increase in the price of new housing if demand remains constant or continues to increase.
This can occur in closed housing market where buyers cannot easily cespdhe price increase by
purchasing in another jurisdiction where supply is not encumbered by a growth management regulation.
An escalation in new housing prices puts upward pressure on the price of existingdhtutiie extent
it offers homéuyers aclose substitute. Therefore, an APFO reducing the supply of new housing can

increase prices throughout an entire market when demand is relatively inelastic.

Open housing markets with relatively elastic demand are not anticipated to experience
significant price increases in response to a reduction in supply. However, an APFO may cause prices to
escalate in either an open or a closed market if the regulation creates additional housing demand. This
can occur if slowing the pace of residential developmeitihin a community reduces traffic congestion,
preserves green space, or provides other amenity benefits valued by home buyers (Malpezzi 1996,
Levine 1994, Schill 2005). A forward shift in the housing demand curve puts upward pressure on the
price of newand existing housing throughout a market if both share in the amenity benefits derived

from controlled growth. Real estate developers are limited in their ability to respond to the increase in



demand due to the APFO and a new equilibrium housing pricergaaeabove the level that existed

before the growth management regulation was put in place.

The second APFO implementation strategy involves the collection of voluntary impact fees,
which can also influence housing prices by decreasing supply or bydsmgetemand. Huffman et al.
(1988) consider supplside effects by examining impact fees as an excise tax assessed on new housing
born by eal estate developers, new horbeyers, and undeveloped land owners. The tax burden is
expected to be sharethetween developers and new hontelyers in the short run because neither
housing supply nor housing demand is assumed to be perfectly elastic. Home builders and developers
may respond slowly to an impact fee if they own an inventory of undeveloped land that psethem
from exiting a market quickly in response to #dthal regulatory costs. Honbelyers may also be
limited in their ability to react to an impact fee in a closed housing market with limited competition from
surrounding communities. The elasticitysafpply and demand in the housing market determines how

the tax burden is allocad between developers and horbayers in the short run.

Developers may initially absorb a portion of the impact fee, but in the long run a competitive
rate of return must bemaintained by kifting the fee forward to homeuyers or backward to owners of
undeveloped land. Mobile developers will leave the market and build in another jurisdiction if the
impact fee cannot be shifted to one of these parties. A reduction in hogsipgly will eventually cause
home prices to rise or undeveloped land prices to fall until developers camtex the market and
generate a competitive return. Huffman et al. suggest the economic burden of the impact Fea wil
passed forward to new honieiyers in many instances due to demand inelasticity in rapidly growing

housing markets. Existing housing prices are also anticipated to increase by some portion of the fee.

To the extent voluntary impact fees operate as an excise tax, real estate dexselopg have

an incentive to construct higher quality housinghiéy expect affluent homlauyers to be less sensitive
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to a price increase (Mathur et al. 2004). A shift in the composition of the new housing stock can further
limit the ability of affordabléhousing and prevent economically disadvantaged individuals from residing
within a jurisdiction. Such a result may also explain an increase in new housing prices greater than the

amount of the impact fee levied.

Yinger (1998) concedes that developerd mit bear the long run economic burden of an impact
fee and that home prices may rise in response to this type of local land use regulation. However, he
argues that it is inappropriate to view impacts feesaasexcise tax because new hobugers anticipte
substantial benefits in exchange for incurring the fee. Impact fee revenues can be used to pay for
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By recognizing these demasile effects, Yingesuggests housing prices in both open and
closed markets may increase in response to an impact fee ordinancerdvidps benefits valued by
homebuyers. New and existing housing prices may increase in an amount greater than the fee if the
capitalized alue of new infrastructure or tax savings exceeds the charge levied to provide the benefit.
An impact fee should only operate as an excise tax in the event the revenues are not used to provide

needed infrastructure improvements or a reduction in the prdpeax rate.

Distinguishing between suppbide and demandide price effects is important when evaluating
the economic efficiency of growth management regulations such as adequate public facilities ordinance
(Fischel 1990 & 1991, Nelson et al. 2002, B2@05). An increase in housing prices in response to a
reduction in supply may be efficiency enhancing to the exteat estate developers and horeyers
are forced to internalize the negative externalities associated with ongoing residential development.
Voluntary development fees that do not result in a reduction in housing supply may also be efficiency
enhancing if they cause housing prices to increase in an amount corresponding to the marginal benefit

provided by infrastructure improvements. Howevércal governments with imperfect information are
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faced with the challenge of designing APFOs that appropriately address these market failures (Malpezzi
1996). There are also legitimate concerns that growth management regulations are often adopted
without careful consideration of the economic consequences after traditional public finance

mechanisms have failed to provide adequate public infrastructure (Levine 1994).

APFOs that do provide economic benefits may still fail to ensure those benefits arteutiesirin
an equitable manner. Homeowners residing in a community before the enactment of an APFO are
anticipated to benefit from windfall economic gains as housing prices increase in response to the
regulation (Downs 2003). This positive externality reaplain the political acceptance of APFOs in
many jurisdictons. More affluent homieuyers are also in a better position to capture the benefits
provided by an APFO, while low income residents may be prevented from entering the market as

housing prices imease (Schill 2005).

The analysis presented thus far suggests housing prices will increase after the enactment of an
APFO, but some scholars suggest this may not always be the case. Pendall (2000) argues that there is no
reason to believe an APFO wiinsistently reduce housing affordability when evaluated in conjunction
with other land use regulations. The collection of development fees could potentially limit the financial
burden of growth and encourage local governments to make more land availableegidential
development. An increase in supply could relieve upward pressure on new and existing housing prices
throughout a market. Additionally, muttamily housing construction could increase in response to an
AFPO if developers attempt to miniraitheir costs by constructing higher density projects that take
advantage of existing infrastructure. This type of development may expand the housing options

available to low and moderate income residents.

In addition to ambiguity is the direction ofipe shifts after the enactment of an APFO, there is

also uncertainty as to when price changes will manifest themselves in the housing market. Prices in a
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dynamic housing market may shift before a land use regulation is implemented if market participants
are aware of a pending change in regulatory policy (Turnbull 2004a &2Q@0850). Alternatively, the
economic effects of the policy may lag its implementation if an extended period of time must elapse
before price changes can be observed in the housiagket. Anticipatory bleavior on the part of both
homebuyers and real estate developers can introduce inefficiency into the market and prevent the
conversion of raw land into housing at the optimal time (Riddiough 1997, Brueckner 1997 and Turnbull

2004b). These factors require the housing price effects of an APFO to be examined empirically.

Since the growth management literature is extremely vast,ftil®wing discussion is limited to
empirical studies examining the housing price effects of APFOs @s®lyctelated land use regulations.
Impact fee studies are included because many APFO adopting communities allow real estate developers
to avoid regulatory delays by voluntarily paying for infrastructure improvements needed to support
their projects. Sutis the case iRabarrus County, North Carolina. The APFO studies are presented first,
followed by the impact fee studies in rough chronological order to illustrate the evolution of the

research over time.

A study completed by Pollakowski and Wachter (1990) used phreel data to assess the
cumulative impact of APFOs and several other types of land use regulations on housing price in
Montgomery County, Maryland. A repesdles model was first used to estimate the appreciation rate
in singlefamily home prices in 1planning zones between 1982 and 1987. A hedonic price equation
was then constructed to estimate the price of a constguaality home in each zone in the first quarter
of 1987. The two models were combined to create a quarterly consfaality housing pce index for

the six year study periot.

1 The final pooled crossectional time series dataset included 408 observations derived from 17 plannisg zone
over 24 quarters. Data transformations were conducted to address serial autocorrelation and heteroskedasticity in
the dataset. Ordinary least squares regression was then used to estimate the model.
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Quarterly constanquality housing prices for each planning jurisdiction were then regressed on
several control variables anticipated to influence the supply and demand of housing. Dsidand
variables include per capita income, mortgage interest rates, and distance to employment centers.
Supplyside variables included a construction cost index, a measure of land availability, and several
measures representing the restrictiveness ahd use regulations in @te. Three variables were
included in the study to represent land use regulations: the building permit cap imposed in each
planning zone per the APFO, a zoning restrictiveness index for each planning zone, and an index

measuring the restrictiveness of ldmise regulations in adjacent planning zones.

Housing prices were found to increase as the amount of residential development allowed under
the building permit cap declined, but the variable was not statistically significant at conventional levels.
Themagnitude of the effect did not increase when the zoning restrictiveness and vacant land variables
were added to the model. Pollakowski and Wachter were not surprised by the result because many
planning zones with infrastructure capacity lacked the vadantl needed to support ew residential
development. The zoning restrictiveness index, on the other hand, had a positive and statistically
significant relationship to housing prices. The magnitude of the relationship more than doubled when
the building @rmit cap and land availability variables were added to the m&d&oning restrictiveness
in adjacent planning zones also had a positive and statistically significant effect orfaimijehousing
prices, although the magnitude of the effect was somawismall. The authors concluded that
az2yid32YSNE /| 2dzyGeéQa fFyR dzaS NB3IdzZ I GA2ya KIR
construction from densely developed areas to surrounding jurisdictions with a greater amount of

undeveloped land.

15 The relationship between land availability and sing prices also increased as additional land use regulation
variables were included in the model.
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1985, which required concurrency between infrastructure capacity and new residential development
throughout the state. An interrupted timseries research design was used to eat# changes in
housing prices between 1980 and 1995 at the county level. Separate regression equations were
estimated to isolate supplgide effects and demanside effects® The annual median singfamily

home price in each county was identifiedthe dependent variable for both equations.

The supplyside equation included control variables such as the number of sale transactions that
occurred in the county, the median house size in the county, a variable representing national housing
price trends, and a dummy variable designed to represent a change in construction lending practices
brought on by federal regulatioH. The demaneside equation also included the annual number of sale
transactions in the county, as well as measures of population thronvortgage interest rates, median
household income, and a dummy variable representing changes in federal tax policy put in place in

1986!% Since local land use regulations were adopted at different times to satisfy the concurrency

requirement of Florid®a DNR g G K al yI ISYSyd ! OGx + Rdzyye @I NRI

represent all years after a growth management program was implemented by a county. A variable was
also used to represent the number of years the growth management program had tgdsce in any

given year to identify cumulative effects on housing prices.

The results of both equations were roughly equivalent. Growth management programs were
found to have a positive and statistically significant effect on housing prices. Anatsdi price
increase of $1,219 was observed after implementation and prices continued to rise by approximately

$1,000 each year the growth management program was in place.

!® Firstorder autoregressive terms were included in the equations to address serial autocorrelation.

" The authors note that the enactment of the Fimhhastitutions Reform, Recovery and Enforcement Act of 1989
(FIRREA) imposed more stringent controls on residential construction lending.

18 Changes in depreciation schedules and capital gains rates included in the Tax Reform Act of 1986 (TRA) were
antidpated to reduce the supply of mefimily housing, thereby increasing demand for owmerupied housing.
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The two studies described above provide a useful starting point to evaluate thgorehip
between APFOs and housing affordability. However, several important questions remain unresolved.
t2tftl126a1A YR 21 OKiSNRa ¢62N] F20dzaSR 2y o0dzAf RAY
effects of an APFO utilizing voluntary feesnaintain concurrency between infrastructure capacity and
the pace of residential development. Anthony evaluated a statewide growth management program
mandating concurrency without considering the actual policy adopted at the local level to achieve the
objective. Further analysis is therefore necessary to appropriately evaluate the potential impact of an

APFO on a housing market.

Additional insight can be obtained by reviewing the substantial body of empirical research
examining how mandatory impaceds affect housing affordability. These studies are not included in
the analysis to insinuate impact fees are equivalent to APFOs, although many local governments allow
developers to voluntarily pay for infrastructure improvements. In some instancesydlggn which an
ordinance is implemented at the local level makes it difficult to differentiate between voluntary APFO
fees and mandatory impact feesThe results of existing research suggest impact fees often increase
both new and existing housing pric¢hroughout the adopting jurisdiction in an amount greater than
the fee (Delaney and Smith 1989a & 198%ingell and Lillydall990 Dresch and Sheffrin 1997, Baden
and Coursey 2000, Mathur et al. 2004PDeveloped residential lot prices have also beennd to
increase in response to impact fee ordinances, while undeveloped land prices often fall (Skaburskis and

Qadeer 1992lhlanfeldt and Shaughnesgp04, andEvansCowley et al2005).

IV. Data, Methodology and Results

/ I 6 NNXz&a dsiprdzyqlisdiQpe dév@opment fees and collect them countywide in 2004
undoubtedly sent a strong signal to market participants that the existing regulatory environment was in

the process of change. The empirical analysis presented insthdy examinesthe impact of
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heightened APFO standards on Cabarrus County housing prices in the two and a half year period

immediately following the policy chand.Two specific research questions are addressed:

1) Did the price of new singlamily houses in Cabarrusotihty increase after its APFO
implementation policy was changed in 2004 relative to the price of new sfagidy houses
in Iredell County?

2) Did the price of existing singfamily houses in Cabarrus County increase after its APFO
implementation policy waghanged in 2004 relative to the price of existing sirglaily

houses in Iredell County?

Iredell County was chosen as the control group for the analysis because it is located in the
Charlotte region; it is similar in size to Cabarrus County; and @rexed significant population growth
2O0SN) GKS O2dzZNBS 2F GKS aiddzRe LISNA2RO® 2 KAfS LNBRS
the subject county in various ways, it offers advantages over other counties in the metropolitan
statistical aea for a number of reasons.

Union County was excluded from the analysis because it imposed a sewer moratorium limiting
residential development in the middle of the study period and adopted an APFO of its own in 2006.
Gaston County was excluded becausealid not experience the same level of population growth
observed in Cabarrus County. Incomplete data and a limited number of residential sale transactions
during the study period made the remaining North Carolina counties inappropriate for comparative

purposes. South Carolina counties in the MSA were additionally excluded from the analysis in

anticipation of jurisdictional differences in housing markets across the state line. Rguovides a

YCabarrus Countyds decision to assess voluntary devel o
referred to throughout this dissdérth on as t he fApolicy change. 0 It is refe
did in fact have an APFO in place throughout the entire study period. However, the voluntary development fee was

very low in the prepolicy change period and was assessednsistently throughout the county.
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map of the counties in the Charlotte region as anpaf reference and Figuré includes comparative
statistics for Cabarrus County and Iredell County.

Figure3 CharlotteGastoniaConcord MSZ&

ilredellﬁ (
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Figure 4Comparative Statistics: Cabarrus & Iredell Cimsfit
Population | Population Median HH | Median Home
Growth Growth Income Value
20002006 | 19902000 2000 2000
Cabarrus 19.7% 29.6% $46,140 $118,200
Iredell 18.5% 29.0% $41,920 $116,100

2 Map of the Charlotté&SastoniaConcord MSA was obtained from the Charlotte Chamber of Commerce.
% Comparative Statistics were obtained from the 2000 U.S. Census and the North Carolina State Office of Budget
and Management.
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prices is ambigous for several reasons. Additional regulatory costs may have encouraged real estate
developers to restrict housing supply, resulting in upward pressure on new and existing housing prices if
market demand was relatively inelastic and the two types of hmausvere substitutes. Prices may also
have increased in response to additional housing demand if consumers expected development fees to
pay for new infrastructure, improve quality of life factors in the county, or reduce ad valorem property

tax rates in hhe future.

Alternatively, the policy change may have had little impact on housing prices in Cabarrus County
if market demand was relatively elastic and consumers did not expect development fees to improve
public infrastructure or reduce local tax rated.andowning developers would presumably absorb the
additional regulatory costs in the short run and decrease bids for undeveloped land in the long run to
preserve profit levels. Owners of undeveloped land, rather than homebuyers, would bear the economi
burden of the development fee in this scenaridhere is also the possibility that the policy change did
not influence housing prices immediately after its implementation because many new houses delivered
to the market during the study period were nottaally subject to the fee. Since Cabarrus County
assessed voluntary development fees at the recording of final subdivision plat maps, rather than at the
issuance of building permits or certificates of occupancy, subdivisions approved before the policy

change were being built out and sold during the ppsticy change period.

The pooled crossectional dataset used to complete the analysis was obtained from the
Multiple Listing Service (MLS) of the Charlotte Regional Realtor® Association. It inchodékeve
data for nearly B,000singlefamily residential sale transactions in Cabarrus County and Iredell County
in the years between 2002 and 2006. The dataset provides a description of the structural characteristics

of each house, the street addresgighborhood amenities, date of sale, and the sale price. Since some
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singlefamily residential sales were completed in each county during the study period without the

assistance of the MLS system, the dataset does not provide a complete transaction. record
Nonetheless, a number of related econometric studies have relied on MLS data, and the following
analysis operates under the assumption that it provides a representative sample of the sales

transactions in the housing markets of interést.

GIS softwre was next used to identify the location of each sale transaction based on its street
address. Approximately 80% and 60% of the houses in the original dataset were successfully located in
Cabarrus County and Iredell County respectively. The spatiahiation was used to calculate the

RAaGFYOS TNRY SIOK K2dza$ (2 /KFENI2GGS5Qa OSydNIf

interstate. Census block groups for each house were also identified.

Constraining the dataset to the time periodtien 2002 and 2006 improved the quality of the
spatial analysis given that GIS address files for both counties were updated in 2007. This prevented
systematic exclusion of new houses constructed and sold after the GIS systems were last updated. Data
entry errors prevented some sale transactions from being accurately mapped, but no evidence of

systematic exclusion in specific portions of the counties was idenffied.

Several filters were put in place to clean the data before performing any stalisinalysis.

Houses with no reported bedrooms or bathrooms were removed from the dataset, as were houses with

#Shultz and King (2001) note that most studies utilizing hedonic price models rely on MLS data or property tax
assessments. There is, however, some research that indicates houses listed with real estate agents sell for more than
other properes on the market. Real estate agents working in a localized market may be in a position to take
advantage of information asymmetries to maximize sale prices. The clients represented by real estate agents may
also have higher housing demand than othgeisuactive in the market. Both of these factors can potentially bias

the results of studies relying solely on MLS da&eeHite and Jaregui (2005) and Jud (1986).

% Cayo and Talbot (2003) contend that a geocoding procedure may be flawed, evert géseerdates a high
percentage of successful matches, if houses in a specific portion of the study area are systematically excluded from
the sample. The concern was addressed in this study by examining the cases that could not be successfully
geocoded in&ch county. No evidence of systematic exclusion of cases was observed at the municipal level.
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less than 500 square feet or more than 5,000 square feet. All houses with more than five bedrooms or
four full bathrooms were also removed &iminate outliers and address the possibility of data entry

errors. Houses constructed before 1900 were additionally removed from the analysis.

A housing price filter was calculated by dividing the sale price of a house by its square footage.
All transactions with sale prices less than $50 per square foot and greater than $150 per square foot
were excluded from the dataset. The price filter was included to eliminate outliers, as well as to exclude
cases where a disproportionately high or low pricaswpaid for a house due to its potential for
redevelopment. The price filter was also necessary because a reliable measure of lot size was not
available and it was impossible to identify sintdenily houses on large tracts of land. Another filter was
created to remove cases where two potential locations were identified for a house during the GIS

mapping process.

Sale transactions involving houses located in census block groups experiencing negative
population growth between 1990 and 2000 were addititydiltered out of the dataset. The decision
was made because the empirical model developed in this sectioreiguiibped to estimate the sale
price of houses located in areas potentially influenced by unidentifiable negative externalities. All of the
filters, including this one, were created to produce a relatively homogenous dataset representing the
majority of houses located in the two counti&s.The remaining cases were divided into two data
subsets in order to analyze the effects of the APFCGcpalhange on new and existing housing prices

independently.

4 Studies utilizing housing price hedonics often employ a variety of data filters to restrict the sample to a relatively
homogenous group of housing unitshieh appear to be influenced by the same price determinants. The filters
employed in this study are primarily designed to restr
common in suburban communities throughout the Charlotte regiomy klastom built homes and homes located

on large tracts of land are presumably excluded from the analysis by these filters because a different set of
explanatory variables are anticipated to influence housing prices in these segments of the market.
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policy influenced housing prices. The approach, developed by Rosen (1974) and others, is widely used in
the real estate economics literature and operates under the assumption that the value of a composite
good is equivalent to the aggregate value of its constituent parts (Chin and Chau 2003). Implicit
marginal prices for each of the constituent parts comprisingomposite good, such as a sintgeily
house, can therefore be estimated using regression (Palmquist 1984). A diffénadifference
approach was used in conjunction with the hedonic price models to isolate the net impact of the APFO
policy changeon housing prices. Separate models, with similar functional forms, were constructed for

each of the data subsets.

Considerable disagreement exists in the real estate literature regarding the most appropriate

functional form for hedonic price models usénl analyze housing markets (Butler 1982, Milton et al.

MmpynX DNI@Sa S Fftd mpyyood alye aitidzRASa NBINBA

independent variables anticipated to influence residential property values. -Anlegr specitation is
popular because the results are easy to interpret and it allows the beta coefficient for each independent

variable to vary with the price of a house (Rogers 2006).

A loglinear function does, however, impose an assumption of increasing margiinans on all
of the independent variables included in the model, which may or may not be appropriate (Bryan and
Colwell 19825> A loglog transformation was chosen for this study to accommodate both increasing
and decreasing marginal returns. Natulas were calculated for all of the variables included in the

models, except for the dichotomous variables. The reduced functional form can be expressed as:

% The semilog function is appropriate when the implicit marginal prices of all the housing attributes included in the
model are anticipated to increase with the price of a house. Rogers (2006) notes that this may be the case if more
expensive houses havigher quality attributes. However, it is also possible for some housing attributes to generate
diminishing marginal returns.
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represent the structural characteristics of a house. L is a vector of location variables. N is a vector of
variables representing neighborhood characteristics. T is a temporal dummy variable representing
housessold§ F2 N8B FyR | FGSNI / ok NNUzA / 2dzyiéQ& !t Ch LI2f A
the county where the sale transaction occurred. R represents the APFO policy change and e represents

the error term.

The control variables included in the modelsre selected based on existing housing literature
and the data available in the MLS records. Structural variables for each house included the natural log
of the number of bedrooms, number of bathrooms, total square footage, and the age of the house at
the time of sale. Dummy variables were also included to identify houses with security systems, network

wiring, at least one fireplace, and brick construction.

All of the structural variables were anticipated to have a positive relationship to housing,price
SEOSLIi ¥2NJ 383 $6KAOK g+a SELISOGSR G2 KIF@gS | yS3]
was only included in the hedonic model examining existing houses. The MLS data also identified houses

with a lake or golf course, both of which weregpexted to have a positive relationship to sale price.

[20FGA2Y @GFNARIFOofSa AyOfdzZRSR GUKS ylFGdzN»¥t 23 2
business district and the closest point on an interstité\ negative relationship was anticipated teist
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#Chin and Foong (2006) maintain that the stralgte distance to an amenity is an appropriate measure of
accessibilityin hedonic price models conducted at the regional scale. However, the authors also note that driving
ti me may be a better proxy for accessibility in studie:

23



between housing prices and distance to an intetestaas ambiguous because road systems can increase
prices by improving connectivity or decrease prices by generating noise and traffic congestion (Emerson

1972)%

Census block groups were used as a proxy for neighborhoods in order to incorporate
demograhic data from the 2000 U.S. Census into the anafysi$ie natural log of percentage of white
residents, population change between 1990 and 2000, and population density per square mile were
OF £ OdzAf F ISR F2NJ SI OK K2 dza S Qawe® 8sgdiadzan allefnatic@to cehbLB dzLJd
block group dummy variables, which are often included in hedonic models to control for neighborhood

price effects’®

A positive relationship was anticipated between the percentage of white residents in a census
block group and housing prices due to historic inequalities in income levels and homeownership rates
across racial groups. The relationship between population change and housing prices was also expected
to be positive because population growth is an indicatbattractive neighborhood characteristics. It
was unclear whether population density would have a positive or negative impact on housing prices
because it could indicate higher quality public services, the availability of open space amenities, or

residential lot sizes?

2" The value of a singlamily house can potentially be lnénced by its proximity to a number of different
amenities and disamenities, including: schools, parks, shopping centers, office buildings, public transportation hubs,
industrial properties, green space, and brownfieflseHendon (1973), Des Rosiersat (2001), Song and Sohn
(2007), Thibodeau (1990), Hess and Almeida (2007), Song and Knaap (2003), and Boyle and Kiel (2001). The
vector of location variables included in this study was limited to measures of accessibility due to data limitations and
articipated multicollinearity among spatial features located near the interstate.

% Census block groups are geographic units generally consisting of 600 to 3000 people that are commonly used as a
proxy for neighborhoods in the social sciences.

% Censusblock group dummy variables could not be used in this study because all of the census block groups in
Cabarrus County were subject to the APFO policy change following the enactment of Session -8®.2004

% The population density variable was primaiitgluded to capture some of the variance in housing prices

associated with location in an incorporated area of the county.
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A temporal dummy variable was included in the model to represent houses sold before and
after the enactment of Session Law 2084 It effectively controls for location invariant changes in
housing prices over time. The variableaigicipated to have a positive relationship to housing prices
due to inflation, favorable housing market conditions over the course of the study period, and the APFO
policy change. A second dummy variable representing houses located in Cabarrus Countjuded
in the model to control for time invariant differences in housing prices across county lines. It was

unclear whether any inherent price differences would exist between the counties.

A differencein-difference identification strategy was usea tisolate the causal effect of
/' 0F NNHza / 2dzydeQa !'tCh LRfAoe OKIy3aS 2y K2dzaAiy3
control for differences in housing prices between the subject county and the control county that existed
before the change in APF@blicy, as well as fluctuations in housing prices over time expected to
influence housing prices in both counties irrespective of the APFO. The diffenedifierence model

can be expressed as:
LN (P) ={& 3 Cabarrus + fPost + BCabarrus*Post +&ontrol Variables + e

Where LN (P) represents the natural log of the sale price of ahBysed (1 KS O2yadlyax all
Cabarrus County dummy variable with a score of 1 if the sale transaction occurred in Cabarrus County,

Gt 230¢ Aa dning vatabléwilB dldcdre oR1 if the sale transaction occurred after Session
LawHB 2006 ¢p 61 & Syl OGSRZ YR &/ ol NNHzAFt2adé Aa |y A
dummy variable and the temporal dummy variable representing the enactmerdgssié& Law HB 2004

39. Beta coefficients for the respective independent variables and the interaction term are represented

by R Rand 3.

25



Figureb Differencein-Difference Model

Cabarrus County Control County Difference
PreAPFO Policy Chge Ro+ R Ry
PostAPFO Policy Change Rot R+ R+ Bo+ 3 R+
Difference R+ 3 3

Figure5 illustrates the approach. The coefficient of the interaction term, representefi;bis
referred to as the differencin-difference esimator. It measures the causal effect of the APFO policy
after controlling for inherent differences in housing prices across counties and location invariant
changes in housing prices over titte.The differencein-difference estimators in the hedonic peic
Y2RSta akKz2dAZ R 0SS LRaAGAGS |yR adriradcAortte aaly
increased new and existing housing prices relative to housing prices in the control county. Descriptive
statistics for the dependent and independent vélies included in the hedonic models are summarized

in Figureo.

31 Differencein-difference models have been used in a number of studies to examine the impact of various types of
policy changes omousing prices.SeeGalster et al. (1999), Ellen et al. (2003), Dehring et al. (2007) and Deng
(2007).
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Figure6 Descriptive Statistics

New Houses (N = 3,948)

Existing Houses (N =9,917)

Mean Std. Deviation Mean Std. Deviation

LN Sale Price 12.1470 .38658 11.8591 43750
LN Bedrooms 1.2226 .24824 1.1491 .20958
LN Full Baths .7889 21312 .6382 30131
LN Square Feet 7.6067 .35423 7.4497 .35494
Network System .02 128 .01 .105

Security System A2 .320 .24 428

Brick Exterior 22 415 .28 448

Fireplace 74 438 .69 464

Golf Course .04 191 .01 113

Lake Access .04 194 .01 104

LN% White 4.4996 .10034 4.4759 12443
LN% Change Pop. 3.6492 1.26419 3.3345 1.36334
LN Pop. Density 5.8668 .80445 6.5041 .87890
LN Dist. CBD 3.0253 34753 2.8325 .23060
LN Dist. Interstat .8318 1.01754 1.0127 .87705
LN Age at Sale 2.7711 .82088
Cabarrus Dummy 5162 .49980 .6048 48893
Post APFO 5714 49493 5821 49324
Cab*Post APFO .3369 47270 .3523 AT7771
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4.5 Empirical Results

Ordinary Least Squares (OLS) regressian used to estimatehe preliminary hedonic price
equations®? The technique provides the best linear unbiased estimators of the model parameters
when: the relationship between the dependent variable and the independent variables is linear;
excessive muitollinearity does not exist between the independent variables; and the residual error
terms have constant variance, are normally distributed, have a mean equal to zero, and are statistically
independent from one another (Garson 2008). Diagnostic tests wempleted to assess each of these

assumptions.

Partial regression plots were constructed to visually inspect whether a linear relationship existed
between the logged sale price of a house and each of the independent variables included in the models.
No significant curvatures were observed in the scatter plots, suggesting nonlinearity is not a problem.
The standard deviation of the dependent variable in each model also greatly exceeded the standard

deviation of the residuals, providing further evidenaf linearity.

Multicollinearity was assessed by calculating bivariate correlations and Variance Inflation
Factors (VIFs) for all of the independent variables included in the m&d&ld=s were generally below
4.0, although there were a few exceptionsA high VIF was observed for the variable representing a
K2dzaSQa RAA&AGFYOS (G2 GKS [/ KIFENXI2GGS OSYUNIf o0dzaAyS
interaction terms created to measure the causal effect of the APFO policy change also had high VIFs

Multicollinearity between an interaction term and its component parts is common in differemce

%2 preliminary OLS regression results are reported in AppeBdixThe regression results reported in this section
represent beta coefficients and rstard errors obtained after assessing the underlying assumptions of OLS
regression and making appropriate changes to the model specifications.

33 VIFs can be found in Appendik. Potential multicollinearity problems were identified by VIFs greaten tha.

The arbitrary cubff point is often used in the social sciences.
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difference models and is generally not considered to be problematic. The VIF of the variable measuring

logged distance to the central business district tlom other hand, was potentially an issue.

Bivariate correlation matrices constructed for the models indicated a strong negative correlation
between the CBD distance variable and the dummy variable representing Cabarrus County. The
relationshipw & € 23A0Ff o06SOFdzaS /ol NNUzA [/ 2dzyiéQa Yl 22N
central business district than the major population centers in Iredell County. The relationship was
nonetheless problematic because collinearity could bias the betdfic@nt for the Cabarrus County
dummy variable, which was used to construct the interaction terms measuring the causal effect of the

APFO policy change.

¢KS LINROfSY ¢l a AyAlGAlLffte | RRNBaAaaSR 6@ RNERLILAY
the Charlotte central business district from the hedonic equati¥nhis model specification resolved
the collinearity problem, but it also inflated the beta coefficient of the Cabarrus County dummy variable
which appeared to capture a portion of the varianin residential property values attributable to
LINEEAYAGE (G2 GKS NBIA2YyQa YI22N) SyLift 2evySyid OSydSN
distance variable, was ultimately determined to be more appropriate in order to provide a more

conservdive estimate of the causal effect of the APFO policy chahge.

Histograms of the regression standardized residuals were constructed to determine if the
residual error terms generated by the models were normally distributed. The graphs indicated normal
digtributions, with mean standardized residual error terms close to zero and standard deviations close to
one. Constant variance in the residual error terms was assessed by creating a scatter plot with

standardized residuals on theaxis and standardized @dicted values on the-axis. A visual inspection

3 Results of the OLS regression models estimated without the CBD distance variable are reported in Appendix B.
% Omitting the CBD distance variable inflated the beta coefficirihe Cabarrus County dummy variable, which

in turn inflated the differenem-difference estimator measuring the impact of the APFO policy change on new and
existing housing prices.
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of the patterns indicated heteroscedasticity in both models, which was confirmed by Huber
White/BreuschPagan testd® Heteroscedasticity robust standard errors were calculated for both

models®’

Independence among the residual error terms is a final assumption of OLS regression that can
be problematic for hedonic price models used to estimate residential property values. Housing prices in
one geographic area are often positively correlated with houshigep in adjacent geographic areas. To
the extent the correlation is attributable to externalities omitted or imperfectly measured by the
hedonic model, the residual error terms of houses in close proximity to each other may also be
positively correlatedBowen et al. 2001¥ The issue is referred to as spatial dependence or spatial

autocorrelation and can result in the estimation of incorrect standard errors when using OLS regression.

Standardized residual error terms were mapped using Arc View amdtand visually inspected
for geographic clusters. The visual analysis showed little evidence of spatial autocorrelation and cases
with large residual error terms appeared to be randomly dispersed. Several cases with high residual

error terms were alséndividually examined to identify spatial relationships and none were found.

Despite these preliminary diagnostic tests, it was not possible to dismiss the possibility of spatial
autocorrelation in light of numerous econometric studies that have emphdsits prevalence in
hedonic price models used to examine housing markets (Can 1990, Basu and Thibodeau 1998, Bowen et
al. 2001). Cluster robust standard errors were calculated for both models, with residual error terms

clustered within census block grosip Relaxing the assumption of independence among the residual

% Histograms, scatter plots of the residuals, and results of thervihige/BreuschPagan tests are reported in
Appendix A.

37 Regression results with robust standard errors are presented in Appendix B.

% Bowen et al. (2001) notes that spatial autocorrelation can also result from the practice of estimating the market
value of a house based on the sale price of similar properties in the immediate area. Real estate agents often use a
comparable sales approach to help their clients identify an appropriate purchase price or sale price for a house,
which can potentially rest in significant spatial dependence in datasets composed of transactions from a multiple
listing service.
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error terms within a cluster in this manner can allow for a more accurate estimation of standard errors

(Nichols and Schaffer 2007).

Table7 summarizes the results of the estimated hedomprice equations with cluster robust
standard errors. Overall, the models performed very well. F tests indicate both models are statistically
significant at the .00l level and the adjusted R square values are consistent with the results of related
studies. The independent variables included in the models explain approximately 85% of the variance in
new and existing housing prices. Beta coefficients for the independent variables are also generally

consistent with theoretical expectations.
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Table7 OLS Regression Results with Cluster Robust Standard Errors

New Houses Existing Houses
B VIF B VIF
(Std. Error) Score (Std. Error) Score
Intercept 4.140** 4.909**
(.662 (.099)
LN Bedrooms -.188** 2.503 -.087** 2.081
(.057) (.02)
LN Full Baths .165** 1.666 .094** 1.861
(.032 (.016
LN Square Feet .950*%* 2.997 .931%* 2.917
(.04) (.022
Network System .145** 1.038 .045* 1.020
(.042 (.019
Security System .011 1.094 .044** 1.066
(.019 (.005
Brick Exterior .163** 1.138 .099** 1.157
(.029 (.008
Fireplace .010 1.404 .055** 1.331
(.020 (.006)
Golf Course 115** 1.186 .063 1.045
(.028 (.033
Lake Access 107~ 1.111 .138** 1.190
(.009 (.022
LN% White 125 1.584 .160** 1.364
(076) (.033
LN% Change Pop. .007 1.652 .016** 1.334
(.009 (.009
LN Pop. Density .009 2.017 -.016* 1.622
(.019 (.007)
LN Dist. CBD .048 4.292 -.144** 3.481
(.067) (.029
LN Dist. Interstate -.005 1.424 -.002 1.320
(.009 (.006)
LN Age at Sale N/A N/A -.065** 1.636
(.006)
Cabarrus Dummy .025 5.141 - 125%* 4.429
(.046 (.02)
Post APFO .055* 2.233 .027** 2.161
(.02) (.007)
Cab*Post APFO -.003 3.960 .023* 3.494
(.038 (.010

Adjusted R=.841
FTest = 1230.178**

Adjusted R= .846
FTest = 3023.613**

*Indicaes significancat the .05 level** Indicates significancat the .01 level
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several of the structural variables in both models, including: square footatidydthhrooms, network
systems, and brick exteriors. Fireplaces and security systems had a positive and statistically significant
impact only on the price of existing houses. As hypothesized, the age of an existing house was found to
have a statisticallysignificant and negative effect on sale price. The only surprising finding was a
negative and statistically significant relationship between housing prices and number of bedrooms,
which was observed in both modéfs Golf courses and lakes had the expecpsitive and statistically

significant relationship to sale price.

5Aa0ly0S G2 /KFENI2GG3S5Qa OSYyidNlt odzaAySaa RA&G!I
significant relationship to the sale price of existing houses. New housing pricth& other hand, were
y20i F2dzyR (G2 RSOfAYyS |G INBIGESNI RAaAGHYyOSa FTNRY (K
earlier, collinearity between the Cabarrus County dummy variable and the CBD distance variable may
have contributed to the resultThe variable measuring logged distance to an interstate was insignificant
in both models. Since interstates can improve accessibility, as well as increase nuisance factors such as
traffic congestion and noise, the offsetting impact could explain the tesUfurther spatial analysis is

necessary to examine the relationship in greater detail, which could include the construction of a buffer

G NAFOEfS NRdzyR UKS AYUSNRGFIGS G2 ARSYGAFTeE UGKS LIN

Neighborhood characteristics were also found to have a measurable impact on existing housing
prices. Population growth and the percentage of white residents at the census block group level had a
statistically significant and positive effect on homeuesl. Population density had a negative and

statistically significant effect on existing housing prices, which may indicate houses on larger lots sold for

% There is some evidence in the housing literature that additional bedrooms can decrease residential property values,
holding square footage constahecause an increase in the number of bedrooms implies smaller bedrooms that are
potentially less attractive to homebuyers. Interaction effects between bedrooms and square footage were not,
however, explored in greater detail because estimating thecitmparginal price of the structural variables was not

a primary objective of this dissertation.
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more than houses on smaller lots. However, is impossible to empirically support the assumption
without a reliable measure of lot size. Population density could also be related to open space amenities

or differences in public services and tax rates across the county.

None of neighborhood variables included in the new housing model were statis8giificant
at conventional levels. The result was not terribly surprising because much of the new residential
development in the study period occurred on previously undeveloped tracts of land. Neighborhood
characteristics in these areas such as so@nemic compaosition, population growth, and density were
largely defined by the characteristics of the new subdivisions themselves. Variables obtained from the
2000 U.S. Census may therefore inaccurately reflect the demographic profile of these aredheafter
new construction occurred. Nonetheless, clustering residuals at the census block group level should
help ensure the calculation of accurate standard errors in the new housing model in the event the
residual error terms in these neighborhoods wereretated due to the imperfect measurement of

positive or negative externalities.

The dummy variable included in the model to represent houses sold before and after Cabarrus
/| 2dzyiéQa !t Ch LRftAO& OKIy3aS KI R Ishipltdzhausingpm@&s ink y R a
both models. Such a result was anticipated due to inflation, favorable housing market conditions during
the study period, and the APFO policy change. The county level dummy variable indicated no
statistically significant differce in new housing prices between the two counties. Existing housing did,

however, sell for significantly more in Iredell County.
¢KS AYUSNIOGA2y (GSNXa ONBFUGSR G2 YSIadNBE (GKS )
on new and existing housingipes offered interesting results. For consistency, the coefficients of the

interaction terms are referred to as the differenoedifference estimators. The differende-

difference estimators can be used to estimate the causal effect of the policy ehamgme of two ways:
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1) Cabarrus County housing prices can be examined before and after the policy change controlling for
any time trend or 2) Cabarrus County housing prices can be compared to Iredell County housing prices in
the postAPFO policy changeeriod after controlling for any price differences that existed in the-pre

APFO policy change period. Both approaches yield the same causal efilecdtrased in Figure 4.4(a).

Virtually no difference in new housing prices was observed in the twat@es following APFO
policy change. The differenee-difference estimator in the model for existing housing offered contrary
results. Existing housing prices in Cabarrus County were found to increase by approximately 2.3% after

the enactment of SessmoLaw 200439.

Four steps were taken to estimate the causal effect of the APFO policy change on the price of a
o2y djyfyhdeéd SEAAGAYT K2dzaS Ay R2ffl NAOD ¢tKS YS
incorporated into the hedonic equation. T@mral and county dummy variables were then dropped
FNRY (GKS Y2RSf -2MdRH(ES NI KOSRAAND TSSINESS/QdiAdydd ¢ KS  y I G dzNJ £ f
with and without the inclusion of the differende-difference estimator. Finally, the exponentialsthe

estimated logged sale prices were calculated and compared. Existing housing prices in Cabarrus County

were found to increase by $4,351 after the policy change.
V. Policy Implications

The inconsistent nature of the empirical results makienpossible to definitively conclude that
the APFO policy change increased both new and existing housing prices in Cabarrus County. Existing
housing prices were found to increase by $4,351 in response to heightened APFO standards, while new
housing prees were unaffected. The results must be examined within the context of existing economic

theory to determine if misspecification of the hedonic equations contributed to the inconsistency.
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Existing housing prices were found to increase in respongbe@ssessment of development
fees in a number of the empirical studies summarized in the literature review of this dissertation. The
result is potentially attributable to both suppbide and demandide factors. Additional regulatory
costs are expectd to constrain new housing supply in a competitive market unless the costs can be
passed forward to homebuyers or backwards to undeveloped land owners. An increase in new housing
prices attributable to additional regulatory costs should put upward pressur the price of existing

housing as well to the extent it offers homebuyers a close substitute.

{AyO0S GKS LINAOS AYyONBlIasS 20aSNBSR Ay /I ok NNz
equivalent to the size of the voluntary APFO fee assessedthfteznactment of Session Law 208,
the results could indicate that the entire fee was passed forward to new homebuyers and eventually
fully capitalized into the price of existing housing. Such an explanation is plausible in light of economic
theory, kut it is problematic in the case at hand because no price increase was observed in Cabarrus

[ 2dzyieQa yS¢g K2dzaAy3 YIEN]SOo

An increase in housing demand after the APFO policy change offers an alternative explanation
for the results observed in the guirical analysis. Homebuyers may have increased bids for existing
housing units in anticipation of infrastructure improvements, future property tax savings, or positive
externalities associated with controlled growth. Once again, the explanation isepmatit because
these benefits would presumably be capitalized into the price of new housing unless infrastructure
improvements and positive externalities were expected to primarily benefit neighborhoods composed
of existing housing units. The nature ofFAFS and voluntary mitigation payments make this unlikely
given that development fees are designed to provide infrastructure improvements directly benefiting

the subdivisions from which they are derived.
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The inability to explain the results of the empal analysis with conventional economic theory
justifies a closer examination of the hedonic price models to determine if misspecification contributed
to the inconsistent results. One possible explanation is a shift in the characteristics of Irede® Qo@nt
new housing stock, unaccounted for in the hedonic model, that increased new housing prices over time
YR ¢6FaKSR 2dzi Fyeé YSFadaNIo6fS AYLIOG 2F GKS 't Ch
market. While the visual analysis completed to diagnggatial dependence did not indicate clustering
of high residual error terms in new subdivisions throughout Iredell County, more advanced spatial

analysis may be necessary in the future to rule out a localized shift in housing characteristics over time.

The results of the empual analysis presented in thsaudy are somewhat inconclusive, but they
R2 LINPOARS a2YS SOARSYOS GKFG /ol NNMza / 2dzyieQa K
housing prices. The magnitude and timing of the pricegiase observed in the existing housing market
additionally suggests consumers expected the policy change to influence supply or demand
fundamentals in the market, encouraging an increase in housing bids in an amount roughly equivalent to
the voluntary mitgation payment required by the APFO. Cabarrus County policymakers interested in
maintaining housing affordability should consider the findings carefully as they continue to revise the

APFO implementation strategy to meet the financial needs of the smtadol districts.
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Frequency

APPENDIX A: OLS REGRESSION DIAGNOSTIC TESTS

Histogram: New Housing Model

Dependent Variable: LNSALESPRICE
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Scatter Plot of Residuals: New Housing Model

Dependent Variable: LNSALESPRICE
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HuberWhite/BreuschPagan Test for Heteroscedasticity

New Houses Existing Houses
Chi Square 266.07 8.79
Prob> Chi Square .000 .003
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