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INFRASTRUCTURE CHARGES AND INCREASES TO NEW HOUSE
PRICES: A PRELIMINARY ANALYSIS OF THE US EMPIRICAL MODELS

L. E. BRYANT *and A. C. EVES
Queensland University of Technology, Brisbane, Ausdlia

ABSTRACT

Sourcing appropriate funding for the provision @wurban infrastructure has been a policy dilemoragovernments
around the world for decades. This is particularfevant in high growth areas where new servicesraquired to
support swelling populations. The Australian irstraicture funding policy dilemmas are reflectivesifiilar matters in
many countries, particularly the United States ofiekica, where infrastructure cost recovery polickes/e been in
place since the 1970's.

There is an extensive body of both theoretical @mgirical literature from these countries that disses the passing
on (to home buyers) of these infrastructure chargesl the corresponding impact on housing pric€be theoretical

evidence is consistent in its findings that infrasture charges are passed on to home buyers byofvhigher house

prices. The empirical evidence is also consisterits findings, with “overshifting” of these chaeg evident in all

models since the 1980’s, i.e. $1 infrastructurergbaresults in greater than $1 increase in housegs. However,

despite over a dozen separate studies over twoddéscia the US on this topic, no empirical worksenaeen carried

out in Australia to test if similar shifting or orghifting occurs here.

The purpose of this research is to conduct a piakny analysis of the more recent models usedasdHJS empirical
studies in order to identify the key study are@ctibn criteria and success factors.

The paper concludes that many of the study arezcseh criteria are implicit rather than explicitBy collecting data
across the models, some implicit criteria becomgaapnt, whilst others remain elusive. This datt wform future
research on whether an existing model can be adopt@dapted for use in Australia.

Keywords: Housing Affordability, infrastructure alges, impact fees, house prices, growth management

INTRODUCTION

Sourcing appropriate funding for the provision efasnurban infrastructure has been a policy dilemanggbvernments
around the world for decades. This is particuladievant in high growth areas where new servicesrequired to
support swelling populations (Been, 2005). The thalgn infrastructure funding policy dilemmas aedlective of
similar matters in many countries including the tgdi States of America (“US”), where infrastructaest recovery
policies have been in place since the 1970's (B2@d5).

In Australia, industry advocates claim that thet@ajsnfrastructure charges are passed on to hargerb, contributing
to housing becoming unaffordable (Residential Dewelent Council of Australia, 2006, Residential Depenent
Council of Australia, 2007, Urban Development Ingé of Australia, 2007). However, in Australia empirical
studies have been carried out to verify or quaritifg cost impact (Bryant and Eves, 2011). Whertescost impact
of infrastructure charges on the price of new hagisias been well documented in the US over thetpastiecades.
The purpose of this research is to conduct a pieding analysis of these US models to identify assleas the study
area key selection criteria. This is the first stedetermining whether any of these models maggyicable for use in
Australia to quantify if similar house price impaetre observable here.

Infrastructure Charges

The term “Infrastructure Charges” is a term thatised to encompass the estimated proportionateofqsbviding
trunk and other off-site urban infrastructure sashocal roads, stormwater and community facilitied parks to new
developments. It is a one off charge levied onditeeloper, generally at the time of rezoning/plagrapproval (Been,
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2005, Burge, 2008, Campbell, 2004, Mathur et aDQ4& Ihlanfeldt and Shaughnessy, 2004, Evans-Cowley
Lawhon, 2003).

These costs historically were born by the publiaspu however in high growth areas, governments Haeen
increasingly reluctant to fund such infrastructtimough general revenue (Evans-Cowley and Lawh@@3R Existing
home owners resist paying higher rates and taxefsintd new development. Hence infrastructure ctangere
introduced to shift these costs to the privateaséBurge, 2005). These charges are referred tthgmct Fees” in the
us.

International Studies

Internationally, the issue of infrastructure chargend their impact on housing prices is widely doented.
Theoretical argument exists in a number of coustriowever the only published empirical studiegiodte from
North America, where these charges are known apdtinFees” (Bryant and Eves, 2011). In excess dbzen
empirical studies have examined how much impact fieerease new house prices by in North AmericatédrStates
and Canada). The theoretical argument is well Idpeel and consistent in its findings that impaetsfio increase the
price of new housing in strong markets in the skemi, and that prices also increase in the loteyen when weaker
market conditions prevail (Been, 2005). Whilst #mepirical evidence is not as consistent, a patiasnemerged over a
number of studies that indicates for every $1 iaseein impact fees, new housing prices increasglly0 - $1.70
(Burge, 2008). These studies are examined indudptail in the Literature Review.

If, in the absence of any domestic evidence, wetheemid range average findings of the North An@eristudies
($1:$1.60) then the price of a new three bedroomehoould be expected to increase by up to $45,00€\pby virtue

of the infrastructure charge alone. In the QuestkiState capital of Brisbane, where the averagsehes $460,000
(Australian Bureau of Statistics, 2011) this rejer@s an increase of approximately 10% for new ihgusy virtue of

one government policy change.

Clearly, it is not only possible, but also likeljat the North American models are not directly egatlle to the
Australian situation. However, they do provide sotontext, and the only empirical evidence avaflabldate. What
is required, is the development of a model thatquzamtify the impact of impact fees on new housiagts in Australia,
so that government can develop consistent and esédbased policy to support the provision of irtfiature, whilst
retaining a sustainable level of housing affordgbil To date, there has been no empirical eviderfcte impact of
infrastructure charges on new housing costs inraliat

The purpose of this research is to conduct a pieding analysis of the various US empirical modékst tindicate that
impact fees increase new housing prices. Thisarebawill identify and assess the study area kégctien criteria and
form the basis for further analysis of whether ¢hesodels are transposable to the Australian mariéts will be
achieved through archival analysis of the varioxistig studies, focusing on the size and naturtho$e works, the
market and impact fee characteristics, and the déliaed. This work is the predecessor for furthesearch into
comparatives with the Australian market and théowesr econometric model methodologies adopted.

Structure

This introductory section sets the background i topic. The following section details the redavliterature, whilst
the third section outlines the methodology usedtfis research. The forth section presents theltsgswith the
findings to follow, and the last section concludes.

LITERATURE

In the US, the responsibility of funding new growtélated infrastructure shifted from the governmamtthe
development industry in many parts of the US stheel970’s (Burge, 2008, Evans, 2000, Shaughn2863, Mathur,
2003). Academics there have been theorising oimrtpact of impact fees on new housing costs sinattiine.

Theoretical Research

Impact fees were originally intended to transfex burden of infrastructure provision in high groveteas from the
public purse on to developers (Evans-Cowley andHaaw 2003). However, in a competitive market, anbject to
the various prevailing market elasticities, theotletical work is consistent in its conclusions tliaspite market
conditions (i.e. relative market elasticities) imp#ees in virtually all instances are passed dwtme buyers in the long
run and will thus lead to increased housing prif@sen, 2005, Evans-Cowley and Lawhon, 2003, Ihldbfend
Shaughnessy, 2004, Burge and lhlanfeldt, 2006).
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This concept is consistently captured by a vastbmmof academics, particularly in the US and Canawkr the past
three decades including (but not limited to): &fon (1977), Snyder, Stegman and Moreau (1986ynidw and
McCaleb (1987), Huffman, Smith, Nelson and Stegn(i®88), Delaney and Smith (1989), Singell and il
(1990), Skaburdis and Qadeer (1992), Altshuler @aanez-lbanez (1993), Dresch and Sheffrin (1997ueBkner
(1997), Skidmore and Peddle (1998), Yinger (1983den and Coursey (1999), Mayer and Sommervill©ER0
Nelson and Lillydahl (2002), Nelson and Moody (2D0Evans-Cowley and Lawhon (2003), Ihlanfeldt and
Shaughnessey (2004), Mathur, Waddell and Blanc84R@ampbell (2004), Been (2005), Evans-CowleygEyp and
Rutherford (2005), Burge and Ihlanfeldt (2006) &wtge (2008). With supporting theoretical literatulating back to
the 1970’s, current international literature nowgily assumes it as given that impact fees incrédaserice of new
housing in the long run (Productivity Commissiofi12).

Empirical Research

If the theoretical work is largely consistent is @tonclusions that impact fees lead to increasedihg prices, the next
guestion that follows is: how much do house pricesease by? In the US, there is a well establishody of

empirical research that has evolved from this thiécal evidence on the cost impact of impact feesiew housing
over the past 35+ years. Been (2005) providesvgoshensive and chronological overview of the eiogiresearch
from 1989 to 2004. She identifies a dozen sep&tatéh American studies on the price impacts ofastfees on new
housing costs, a humber of which also examine thoe impact on existing housing, as well as thedotpn different

quality and size of housing. Separate studiesf@rad from both Canada and the US. Burge (2008jesidhe

observation that much of the early work suffersrfraveaknesses in methodology and lack of appropdata. In his

2008 work, Burge identifies a further three papbet post date Been'’s critique. A further 2010gyapy Lawhon is

from research carried out in 1996 is not cited itlyee of these works (Lawhon, 1995).

Review of this literature reveals however, it idanger to assume that passing, or shifting of dests parity (ie. $1
extra for impact fees = $1 passed on or back).e&eh from the US indicates that it is common fover shifting” to
occur, with home buyers paying a greater increnhémtaease in the cost of the new home (as comptardioe cost of
the infrastructure charge) as developers seek casagien for the additional risk taken and returncosts (Campbell,
2004, Mathur et al., 2004, Burge and lhlanfeldQ@0hlanfeldt and Shaughnessy, 2004).

From Been'’s (2005) and Burge’s (2008) work, itvident that whilst the findings of the empiricaearch to date are
consistent in quantifying a consistent “overshitinof impact fees to new (and existing) housingcesi the
methodologies used vary greatly, as does the exteovershifting identified. In these studies, & idfrastructure
charge is attributed to a price increase of ak las a $0.13 for the developed lot only (Evans-lEgvet al., 2005),
$0.23 increase in new house price (Dresch and &hdf®97) and up to $3.58 increase in new houssef$ingell &
Lillydahl, 1990¥.

If we assume that subsequent works build on pramke/as implied by Burge (2008), let us then fatesremainder of
this discussion on the several works from the dastide only. Brief details of each of the empingarks post dating
2000 are listed in Table 1 below for the purposerofiding an appreciation of the range of worktlis topic, as well
as in the variance in approach and findings. Easbs a form of econometric modelling, but with Vagy
methodologies, variables and inputs. In summérgy,research in the last decade from the US indidhts for every
$1.00 increase in impact fees, new housing costea@se on average by $1.50 to $1.70 (Burge, 2008]s concept of
“over shifting” for new housing is consistent ac@dl of the empirical research dating back to1t880’s.

2 Lawhon’s 2004 paper is omitted from the post 20i@Bussion as it is based on research from 1996.

% Been (2005) provides a detailed critique of eartiedels.
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Table 1: Empirical Research Models and Findings 210 — 2011

Year/Author Methodology Impact per additional Comments

$1 of infrastructure charge

2004 Hedonic model based on the +$0.60 Low quality . . . -
Mathur, value of new homes in three prige  +$1.66  Mid quality First .eV|dence of differential Impacts acrgss
Waddell and categories across +$3.58  High quality housing types..OveraII .e.ffects .Of impact fdes
Blanco 38 cities and towns are accymulatlve (positive) with amount [of
1991-2000 over shifting dependent upon the end hopse
[Washington State] value (deemed measure of quality).

2004 Hedonic and repeat sales and +$1.64 New homes Evidence supports the new view, that impact
lhlanfeldt and| regression methods (using tim¢ +$1.68 Existing homes. fees add value for consumers that lower
Shaughnesse series data) for 39,792 new -$1.00 Undeveloped land future property tax rates, with that value

homes and 107,376 existing capitalised into current house prices.
homes and land The finding that undeveloped land values fll
[Florida] at the same time is interesting. It is attributed
to developer uncertainty regarding future]
increases in fees.

2004 Hedonic modelling for 279,000 +$1.60 New homes Average price effect coefficient for new

Campbell new and existing homes and +$1.00 Existing homes homes is generally consistent with lhlanfelft
45,000 vacant land sales Undeveloped land results nqt and Shaughnessy and Mathur et al for nejw
1997 — 2001 conclusive homes.

[Orlando SMSA, Florida]

2005 Pooled cross-sectional OLS +| + $0.13 Developed lot value Research examines the impact on the pric¢ of
Evans- fixed and random effects model$. - $0.04 Undeveloped land undeveloped and developed land
Cowley, 1999 data. (rather than housing).
Forgey and | [43 cities in Austin, Fort Worth, Research supported an increase in the pride of
Rutherford Dallas and Houston, Texas] developed land, with minor back passing fpr
undeveloped land.
2006 House price indices + regression ~ +$0.38  Small home Evidence of differential overshifting by honje
Burge and analysis for new and existing +$0.82  Mid size size.
Ihlanfeldt homes in 41 counties for small +$1.27 Large home Evidence supports the new view, that impact
medium and large homes fees add value for consumers that lower
(by square footage) future property tax rates, with that value
1993-2003 capitalised into current house prices.
[Florida]

Source: Author, Been (2005) and Burge (2008)

In summary, there is a deep and varied body ofezxid on the price impacts of impact fees on nevsihgucosts in
the US, with no similar studies having been caroetiin Australia to assess the associated impEdisfrastructure
charges.

METHODOLOGY

The methodology for this preliminary analysis wigkbased on archival research. This archival rekeiacludes the
critical analysis of the existing literature iddietil above, together with any supplementary workBhis analysis will
inform further research into the suitability of anfythese models for use in the Australian context.

Archival research involves “the locating, evalugtimnd systematic interpretation and analysis ofcas found in
archives”(Archival Research). Whilst often related social research, this technique is appropréssat includes
collecting data from archival records. Its stréasglie is in its unobtrusive nature and that it benused for historical
data, which is readily available from web linkedtatmses (Teddlie and Tashakkori, 2009). Howeverotantial
limitation of this method is that of informationgmdue to incomplete or dated studies, or limitazkas to information.

In collecting material for this research a literatsearch identified a very large number of acadegovernment and
industry papers on the impact of impact fees on hewsing prices and/or land supply. A rich bodyachdemic
literature from North America was identified witte8n’s 2005 literature review referencing over 18pasate works
from Canada and the US directly relating to thigidadating from the early 1970’s. This extensivey of work is

reflective of the maturity of the infrastructureaching regime in North America which has been iistexce for over
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three decades. Whilst theoretical works are abi&ilrom other countries such as the United Kingdomd Australia,
all of the empirical studies identified are fronetdS or Canada.

All literature used in this review were sourced wialine database key word searches. Other relatells were
sourced through the citations in primary reseaapeps identified. Published empirical works wetentified from the
above and any associated unpublished sources suii theses have been accessed. Of the five2Bi2 empirical
studies published, four were the result of PhD work is these more detailed documents that peosidich source of
data for analysing methodologies, key variablesamdkerlying assumptions. The one outstanding stvaly post-PhD
research and data from the related thesis hasbalso retrieved for review where relevant (See Ex2080). Note,
Campbell has not published findings from his 20@ekts.

Table 2: Archival Data Sources

Author Data Sources
Mathur, Waddell 2003 PhD dissertation by Mathur, University of Wagion
& Blanco 2004 journal publication on PhD findings

Ihlanfeldt and 2003 PhD dissertation by Shaughnessey, Floride Skaiversity
Shaughnessey 2004 journal publication on PhD findings

Campbell 2004 PhD dissertation, Georgia State Usiiye
Note: Campbell’'s work has not been published to date

Evans-Cowley, 2005 journal publication is subsequent to disseriaData set is sourced from 2000 dissertation

Forgey and 2000 PhD dissertation by Evans on Evaluating thétigefficiency and Effectiveness of Impact Fees
Rutherford

Burge and 2005 PhD dissertation by Burge, Florida State Usiter

Ihlanfeldt 2006 journal publication on PhD findings

Burge 2008 book chapter

RESULTS

The analysis for this stage of the research focaesestudy area selection criteria, scale, markatateristics, impact
fee regimes and data requirements used in the U&elso The outcome of this research will be a prielary
assessment of the associated selection criteridadse studies. This will enable future comparigith the Australian
market characteristics and is the first step irssag the suitability of these models for adoptiomdaption to enable
the impact of infrastructure charges on new housoxis here to be measured.

Note it is outside the scope of this preliminaryrkvto assess the actual econometric models thegsselvhis will form
the basis of subsequent research.

Preliminary Observation

It is interesting to observe that three of these &tudies have been carried out in Florida, withg® and Shaugnessey
sharing the same PhD supervisor at The Florida &tatversity College of Social Sciences (DepartnudrEconomics)
whilst Campbell attended Georgia State Universidggartment of Economics). Shaunessy and Camphaliesl
different counties over different time frames, wehurge examined all of Florida.

Mathur was a student of University of Washingtamtgtdisciplinary PhD in Urban Design and Planning)ilst Evans
(later known as Evans-Cowley) attended Texas A&MvErsity (Major Subject: Urban and Regional Scigncéhese
differences (and similarities) may become relewahen considering differences (and similarities)tire models
presented.

Study Area Selection Criteria

The first criterion examined focuses on the studbaaelected, its characteristics over the studgtiun, as well the
rationale for its selection. These elements amahstrated in Tables 3 and 4 below and will assistetermining
what study selection criteria are important in mMagbecification.

Table 3 below captures the study area, the scadadi study, together with its duration and ang\starea selection
criteria explicitly stated by its author. Thelfaling observations can be made from this data:

18" Annual PRRES Conference, Adelaide, Australia, 85nuary 2012 5



With the exception of Burge, each of the study srfeuses on major metropolitan areas: King Caqunty
Washington; Miami and Orlando, Florida; and Ausfoyt Worth, Dallas and Houston, Texas. Burge’'skwo
examines the entire Florida State.

The study durations vary in time from 5 to 15 yeaitis interesting that Evans-Cowley et al, i @nly
author to link a milestone event to the start ef $hkudy (commencement of new legislation). Burgglies his
start date is linked to the availability of propetax roll historical data. None of the other sagldiscuss the
selection criteria associated with the chosen sstaly date.

The study scales vary significantly from 14,10®twer 200,000. These are a function of the duradiwh vary
accordingly, however not as might be expected. éxample, Mathur et al's study extended for 10 yduut
only examined 14,103 new house sales (this imljé30 sales per annum). On the other hand, Cafigpbel
study only spanned 5 years, but examined 103,444hoeise sales (implies 20,688 sales per annum).

The selection criteria stated for each study vaaigs$ in a number of cases is poorly defined. letptriteria
include: availability of data over a lengthy pe&hi@onsistency in the use of impact fees acrossttidy area,
and relatively major scale of the study area wittdirmarketplace.

Table 3 Study Area Selection Criteria

Author Study Area and Selection Criteria

Mathur, 14,103 new houses, across 38 jurisdictions in Kiognty, Washington
Waddell Study duration 1991 — 2000 (10 years)
& Blanco

« King County is of regional scale, being the mostamibed county in the state and accounting for amaj
share of the state’s population and economy. Hiasge and diverse housing market. King County has
played pioneering role in implementation of impfeets under state Growth Management Act.

Shaughn

lhlanfeldt and 39,792 new homes and 107,376 existing homes in Cadaty, Miami, Florida

essey Study duration 1985 — 2000 (15 years)
« County and metropolitan borders are coterminousifnahspillover effects of overlapping markets)

Campbell 103,444 new and 175,877 existing homes and 45dtiDdales in 6 counties, Orlando, Florida.
Study duration 1997 — 2001 (5 years)
« All of the 6 counties and 50 of the 70 cities uspact fees.
« Impact fee information from late 1990'’s to early0BGs is readily available.

Evans- 48,805 vacant lots, across 43 cities in Austint Béorth, Dallas and Houston

Cowley, Study duration 1990 — 1997 (8 years)

Forgey and ¢ A decade had passed from when enabling legisldtaxh passed and no other empirical works had lheen

Rutherford carried out in that time.
Burge and Unstated total records across 41 Florida counti@ity counties, 15 suburban counties and 7 roahties
Ihlanfeldt Study duration 1993 — 2003 (11 years)

« Impact fees are widely used and have a long history

e 41 of 67 Florida counties used had complete ddta(46 use impact fees)

* “Concurrency” effects that may render findings urida Florida are not considered a true limitation

* Length of panel data is limited by number of yeparsperty tax rolls were available (1995 — 2004 wgre
used)

¢ “In summary, impact fees in Florida are: 1) widesa in use, 2) countywide in their application &)l
established, having been used in the majority @friffd Counties since the 1980’s, 4) significant
magnitude, and 5) often changing in levels and @@ewithin counties.” Burge & lhlandfeldt (200950

D

n

Examination of the characteristics of the localding market over the study period provides furtheight in the
fundamentals conducive to study success. Tablerrgrises any information provided about the redatharket
characteristics over the relative study periodss &pparent that each of the study areas exmexiehigh levels of
population growth over the study periods.
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Table 4 Market Characteristics

Author Market Characteristics

Mathur, The period of this study was one of rapid econcemid population expansion within King County, wiidht
Waddell housing market conditions.
& Blanco Population of 1,707,460 in 2000

lhlanfeldt and Florida’s population has grown in excess of nati@varages for over three decades:
Shaughnessey « 1970-1980: 43.5% (11.4% nationally)
e 1980-1990: 32.7% (9.8%)
e 1990-2000: 32.7% (13.1)
State expenditure on highways dropped dramaticayy the same periods and school funding didn’pkzece
with demand. No specific data provided for Dade ri@guMiami
Campbell In 1997, the 6 county metropolitan aredpopulation of just over 2.5 million people
No other housing market characteristics are dismjsdespite population growth identified as a dtetan, but
not provided.
Evans- The 43 cities in the study range in size from larigies, to medium size suburbs and newly develppities at
Cowley, the fringes of the metropolitan areas.
Forgey and Between 1983 and 1992 Texas experienced a sevéestage depression, followed by a growth spurt.
Rutherford Between 1990-1999, one third of impact fee citiesagat 3-5% and 10% grew at greater than 5%.
Burge and Florida has had extreme population growth overisdwecades, growing 160% (10m people) since 1970’s

Ihlanfeldt 20% of Florida’s population is in central citie§% in inner suburbs, 17% in outer suburbs, andrv%arial.
Florida has “anti-growth and anti-affordable hogsgentiment present within the community” Burge 2p05
146

Impact Fee Regime

The second criterion examined looked at the natifitee impact fees in the various study areass ruluded
examination of the types of services fees wereelbtor, the relative maturity of the fee chargiggtem in relation to
the study period, and the relationship between ainfeses and the average house price. These fisdirggsummarised
in Tables 5 — 7 below.

Table 5 presents data on the scope of serviceg€ubyg impact fees in each jurisdiction. Not sigimgly the Florida
studies are consistent in the services funded ppatfees. Both Campbell and Burge include otpefrant planning-
associated fees in their calculations. WhilstHirispeaking these do not fall within the defimitia of an impact fees
(and both acknowledge this), the rationale forrtheilusion does appear sound and holistic. Bprgeides a further
delineation of impact fees: those services thmttammonly paid for by user charges (sewer andrjyated those
services that are commonly paid for by propertgsafroads, schools etc).

Table 5 Public Infrastructure Funded by Impact Fee

Author Public Infrastructure Funded by Impact Fees

Mathur, Washington: public streets and roads; publicly edvparks, open space; and recreation facilitigmac
Waddell facilities; and, fire protection facilities in jdictions that are not part of a fire district.
& Blanco

lhlanfeldt and  Florida: Sewer, water, roads, parks, police, Bahools, libraries and other public goods.
Shaughnessey

Campbell Florida: Sewer, water, roads, parks, pofice, schools, libraries and other public goods.
“Impact Fees” include any one off fee intended ¢oess public services, including any connectios,feermit
fees, meter fees etc.

Evans-Cowley, Texas: Sewer and water primarily, but can alsaihelroads and stormwater drainage.

Forgey and
Rutherford
Burge and Florida: 44 counties have water/sewer fees antaxfe, 35 have other non water/sewer fees thatdaclwads,
lhlanfeldt schools, parks, libraries, police, fire, jails amthergency medical services. (Most common: roadpaicand

park.). “Impact Fees” includes: connection feeg,fees, capacity fees, system development charges.
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Table 6 below collates the data on when fees aaegel, when impact fees were introduced in eadsdjgtion and
any history of impact fee increases over the shahod.

All jurisdictions are consistent in charging feesdevelopers as part of the planning process, whéding permits are
issued. “Platting” is a term that refers to lantddivision and is relevant to the Texas studyf assessed the incidence
of impact fees on new lots (rather than the newdbnilt thereupon as in each of the other studitesnce there would
be no building permit applicable.)

It is useful to recap the study period informatioom Table 3 in this table, so that comparisonlbamade between the
start of the study period and the time impact fe@ese introduced. It is interesting to note thatae of the studies
mentioned the introduction of impact fees as acsiele criterion for the start of their study perio@ihis becomes more
intriguing when analysis indicates that some o$¢hstudies had start datgter impact fees were introduced (Evans
and Burge), whilst other had start dabeforeimpact fees were introduced (Mathur and Shaugley¢ssd one
provides no impact fee start date at all (Campbdlbis is a surprising finding and provides natier guidance as to
the selection of study durations. Burge doesyrtipd availability of data determined the starhisf study period.

Data availability is discussed further in connettiath Table 9.

All studies are consistent in noting either thevgioin impact fee usage and/or rapid increasesfrastructure charges
over the study period.

It is worth noting that as all studies were of #&nfamily detached dwellings, the impact fees iatkd in all instances
are for that sector of the market only i.e. thexgethe charges that apply for a new single fadeiyached dwelling.

Table 6 Impact Fee Characteristics

Author Impact Fee Characteristics

Mathur, Washington (King County) Study period 1991 - 2000
Waddell Impact fees collected from developers at the timi&limg permits are issued.
& Blanco In 1994, 2 cities charged impact fees, growing4aities in 2000.

lhlanfeldt and  Florida (Dade County, Miami) Study period 1985 - @00

Shaughnessey Impact fees collected from developers at the tini&ing permits are issued.
Impact fees introduced in 1988 = $879 road feespayle family detached dwelling, several increakesugh to
1995 = $5239 for an average size home (2072 sdeete

Campbell Florida (6 counties, Orlando) Study peti®@7 - 2001
Impact fees collected from developers at the timi&limg permits are issued.
Some jurisdictions had over 30 increases in imfiset over the 5 year study duration, others haé.non
Separate fixed fees levied for each different mudirvice.
Majority of jurisdictions levy fees by dwelling @spective of dwelling characteristics, however sav|
jurisdictions determine fee by number of bedroomstber house attribute such as size or numbeixtfrés
(for water/sewer).
Outlying counties charge varying transport levyetaging on development location.
Models run for each jurisdiction.

Evans-Cowley, Texas (43 cities Austin, Forth Worth, Dallas anduston 1990-1997). Study period 1990 - 1997

14

Forgey and Note only 40% of the largest 25 cities in Texasehawpact fee programs.

Rutherford Impact fees introduced initially in 1987. 17 c#timtroduced fees due to high growth between 18881
Levied at time of platting or when building permét® issued on a per single family home basis.

Burge and Florida (41 counties with full data sets) Studyiperl993 — 2003

Ihlanfeldt Separate studies carried out for water/sewer fegsian/water sewer fees. Rationale is that wateelstees

are usually financed by user fees, whilst non visgever fees are financed by local property taxes.
Fees have grown rapidly from $125 in 1977
Fees in Florida are not near the full marginal adshfrastructure provision.
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Table 7 below provides data on the average (andedaof impact fees charged over the relevant shehods, and
indicates this as a percentage of the average hwiceein those jurisdictions. As would be expdctihe Florida fees
are consistent around $5,400 per single family homeNashington the average fees are much lowenlgt$899, and
slightly higher in Texas at $1,540. In Texas tbisser fee may be due to the lesser services fufideét to Table 6),
however this does not explain the low charge in Mfagon. Whilst the Washington average appears Itswupper
end range limit is the highest reported in all &8d Indeed there is a very wide range of feexated for all of the
studies. Burge provides information only on orendard deviation, hence the numbers provided inahge for that
study show less variance than the remainder. Hibis variance in impact fee levels across any dngysis a feature
that warrants closer examination in future research

Burge (2005) acknowledges that the actual costro¥iging the additional infrastructure for new dpment is
estimated at $40,000 and that no Florida fees agprthis amount. This is somewhat surprising andldvseem to
imply that property taxes are still used to fundwgh in all studied communities, despite commumipposition to
funding growth related infrastructure is one of #t&y reasons touted for the introduction of impeets in these
jurisdictions.

The relationship between impact fees and averageehprices is important as it provides a refergraat as to the
size of the impact fee impost and the subsequdlard even percentage increase to the cost odihgu Whilst in the

absence of any other related information the impachousing affordability cannot be deducted, hawveoy virtue of

understanding this relationship between averageadinfee and average house price, a flavour forsttade of the

potential issue can be developed. From Burge'«wbcan be seen that impact fees form a muchtgreercentage of
the overall house price for smaller (more afforéqblomes than larger (less affordable) homes.

It is interesting to note that Campbell was theyanithor to provide data on this relationship opaut fees to average
house prices. This is despite both Mathur et afid Burge’s work separating out either the quatitysize of homes

respectively. With the exception of Evans-Cowl¢yak this factor was able to be derived from aalalg data. It is

interesting that even within Florida, the averageact fee as a percentage of average house pngesdrom 2.28% to

7.45%.

Table 7 Impact Fee relationship to Average Houseriee

Author Impact Fee relationship to Average House Price

Average Impact Fee Average House Price % Average Impact Fee to House Price

($201 - $9,933)

($35,115 - $217,634)

(Range) (Range) (Range)
Mathur, $899 $246,000 0.37%*
Waddell ($0 - $11,483) ($52,000 — $765,000) (0% - 1.5%)*
& Blanco
Ihlanfeldt and $5,239 $230,278 2.28%*
Shaughnessey (sourced from Burge data)
Campbell $5,408 $72,571 7.45%

(0.28% — 15.98%)

Evans-Cowley,

$1,540*

No data provided

($2,968 - $8,484* sd)

($123,078 — $582,047)

Forgey and ($243 - $4,301)
Rutherford
Burge and $5,336 Small $72,640 7.35%*
Ihlanfeldt ($2,857 - $7,815* sd) ($38,360 — $149,133) (5.24%-7.45%)*
$5,497 Med $ 120,796 4.55%*
($2,937 - $8,057* sd) ($70,521 — $240,684) (3.35%-4.16%)*
$5,726 Large $229,998 2.49%*

(1.46%-2.41%)*

* Calculated by author

sd = one standard deviation
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Data Requirements and Sources

The final criterion analysed was the scope of detmired and the various sources for data collectibhis is relevant
as it starts to shed light on the key variables asglimptions underpinning the econometric modedd.udn saying
that, it is acknowledged assessment of model desigmoutside the scope of this preliminary anglysi

It can be seen from the sheer length of Table 8e¢heh model required a very high number of sepatata items for
each record. When combined with the hundreds @igand records some of the models incorporatedertbemous
scale of these studies becomes apparent. Datareaptferencing, cleansing and integrity systeroslavneed to be
strictly monitored and maintained. Collection andnipulation of this data would be a very time aonig process.

Whilst the sources of data was not always expjidikclosed, all studies reference multiple datarses. Campbell
highlights over 100 data sources were requiredaakdowledges that this resulted in inconsistenoéta/een sources,
which required significant ground truthing to eresueliable results.

The availability of a very wide range of data is wmderpinning fundamental for any future empirieadrk in this
space.

Table 8: Key Data Requirements and Sources

Year/Author Key Data Items (Source)
Mathur, Waddell Structural Attributes
and Blanco « House size in square feet (WAGDHANd county tax assessors office)

e Number of bedrooms and bathrooms (WAGDA and cotaxyassessors office)

* Number of fireplaces (WAGDA and county tax assessfdfice)

e Quality of construction (WAGDA and county tax assaes office)

* Lot size (WAGDA and county tax assessors office)

Locational Attributes

» Presence of a view to lake or mountain (WAGDA aodnty tax assessors office)

* Presence of traffic noise

e Latitude and longitude of each lot (WAGDA and coutatx assessors office)

e GIS for spatial analysis of distance highways arighn centres (Franklin and Wadell's 2003 regiopal
transportation model)

Jurisdictional/Regional Attributes

« Jurisdictional crime rate (Washington Associatidisberiffs and Police Chiefs)

e Municipal expenditure (Washington State Auditoréic®)

* School expenditure per school student (Office gie8intendent of Public Schools)

e Population growth rate (US Census)

e number of building permits

e Long term mortgage rates (30-40 years)

e property tax rates (Association of Washington Cifiesiual Tax and User Fee Survey data book)

e construction cost index (RS Means Building Construc@ost Data Book)

Policy Impacts

« impact fees (Association of Washington Cities Anritet and User Fee Survey data book)

* mitigation fees — State Environment Policy Act feese alternatives/supplements to impgct
fees(Association of Washington Cities Annual Tax bisér Fee Survey data book)

* GIS for spatial analysis of distance to growth aany

Other

* New single family house sales (WAGDA and countydagessors office)

e Median and personal income (US Census)

e Season, time of year of sale

e Jurisdictional dummy

* Washington State Geospatial Data Archive
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Year/Author Key Data Items (Source

Ihlanfeldt and
Shaughnessey

Stage 1 — Constant Quality price Index

Stage 2 — Stock Flow Model

Housing and land sale data: date and price oétimest recent sales (GIS-map version of County Py
Appraiser 2011 tax roll)

e

Housing structural characteristics: land use cogkgr home built, lot size, Property assessnpent

information, zoning, house sixe, number of bedroams bathroomsgy coordinates (GIS-map version
County Property Appraiser 2011 tax roll)

Neighbourhood demographic characteristics (Cens8sn@ip)

Distance to employment centres (Census TranspartBtenning Package)

Jurisdictional dummy variables

National and city construction cost indices (RS Mgan

prime loan rate (Federal Reserve)

Housing stock as a percentage of households (Wifyef Florida )

Rent of primary residence (CPI)

Annual per capita personal income (US Bureau of Beoa Analysis)

30 year average mortgage rate (Federal Home Loatgklyge Corporation)
population weighted county millage rate (Dade CouRrigperty Appraiser )
total impact fees (Dade County Planning and Zoniegtb

Df

Campbell

No central collection agency for impaet data. Data collected from over 100 sources dietu

Other sources (data not identified):

Other data (source not identified)

Some errors in overlaps acknowledged

housing and land sale data: date and price (exgutbn arms length transactions) (Property Ass&sy
Offices)

Impact fee rates over study period (Planning depamts and Engineering Offices)
Property tax millage rates (State Government)

academics, planning community.

Locational dummy — not defined

GIS data on each house sale - enables spatiabgutssion

Median income (market demand variable)

Percentage change in population (market demandbleaji

Numerous house feature variables defined in TaB&-#43 for which data collection is not explained.

[¢]

Evans-Cowley,
Forgey
and Rutherford

This empirical research is subsequent 2000 thgsEvians on equity, efficiency and effectivenessngbact
fees. Data set for empirical study is sourced 200 works.

Average impact fees (Real Estate Centre, Texas A&Maisity)

Land Values (CompactData — reseller of appraisialaien rolls from 18 counties)
Lot size

Property tax rate (Texas Comptroller of Public Aausi)

Household income (US Census Bureau)

City population growth

Average house construction cost per square foot

Average housing price per square foot

Impact fee (City/County office)

GIS data for latitude and longitude

Burge 2005
Burge and
Ihlanfeldt 2006

Impact fees (water/sewer) (county planning departjne

Impact fees (non water/sewer) (county planning depnt)

Annual house completions (county documents)

House living area (This study separated housei&zby small-2bed, medium-3bed, and large-4bed)
House sale data: date and price for two most teszdas (County tax rolls)

Locational data (city or inner suburban for cent@linties)

Population growth per annum(county documents)

Per capita income(Florida statistical abstract)

Construction cost index (RS Means)

Land cost (municode.com)
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FINDINGS

This preliminary analysis of the existing US enaii models has been carried out to identify relevsindy area
selection criteria. These are not clearly statethe majority of the models, and appear to be igitphssumptions.
This process will assist in identifying potentiadlyitable study areas (and durations) for futuseaech in Australia.

Analysis of the various data gives little enlightent as to the study durations selected. Theedudiry in length
from 5-15 years, with impact fees being introdubedore the start date for some studies and aftestért date for
others. With the exception of Evans-Cowley etal rationale is provided for study durations, afann the implicit
implication that those are the periods that data aeailable for. This is an unsatisfactory findiagd gives little
guidance on the selection of study durations fgrambsequent works.

The scale of the study is determined somewhat bydtiration i.e. more records over a longer timaoper These
studies showed a variance of near 8 fold from thallest (Mathur et al: 14, 103) to the largest (@heil: 103,444).
Hence the scale of new house sales in itself dotappear to be a key selection criterion. Furthwiilst some studies
examined the impacts on existing housing as wellcomparisons were made between the proportionsewof to
existing homes. One related market feature that @eemmon to all studies was the presence of hitifaer average
population growth in each of the study areas. &foee, it is this criterion that is deemed to be tiverriding factor,
over scale, or proportion of new to existing hogsin

The services funded by impact fees, the fee calonlanethodology and the time they are levied at @latively
consistent in each study. Interestingly, eacthefstudy areas experienced rapid growth in thetgua and number
impact fees over the study period. This may ingi@n evolving impact fee regime, rather than draaturity. This
finding warrants further examination in subsequesearch to assess whether this is a positive tiregar neutral
feature in the methodology and study area selectiberion.

The quantum of impact fee and its proportion ofrage house price varied greatly from study to stuiderestingly,
only one author (Campbell) made explicit referettcéhis feature that could well be argued has aepla the housing
affordability debate. This is somewhat surprisjien two of the authors (Mathur et al and Evawosvigy et al) have
urban planning backgrounds, rather than that oétdmnomist as with each of the Florida based asthor

A large variance was noted in the dollar rangendrfastructure charges across each study area. id pisrhaps best
demonstrated by Mathur et al's study that had ¢heekt average charge of $899 per new single fahaiype, but had
both the highest and lowest range being $0 and48BIper new single family home respectively. Fertixamination
of the use of high and low end data will form pafrfuture research into the specific model methodias.

Impact fees in the US do not come close to the makgost of providing infrastructure. Again, tHieding warrants
further examination in subsequent research to assbether this is a positive, negative or neutedtdre in the
methodology and study area selection criterion.

The last key finding was in relation to the datquieements for these types of econometric modellfast amount of
data was necessary for each of the studies, wishddita being sourced from multiple parties. Iyirsg this, the
majority of the data was sourced from various gorent or county offices, which implies it may badiy available,
just not centrally located. Clearly this issuearmaplified with a wide study area across numerousdictions. The
availability of a very wide range of data is an erginning fundamental for any future empirical wamkhis space.

CONCLUSION

Despite a significant body of research on the et of impact fees on new house prices in thethiSe has been
very limited academic progress in Australia onasfructure charges’ contribution to house pridesa climate where
housing affordability is a policy objective for margovernments, a clear understanding of the impé#utse

government charges have on the price and suppigwfhousing is imperative.

This research relied on archival methods to exarttiseempirical models developed in the US overphst decade.
The purpose of this work was to conduct a prelimyirenalysis of these prior works to identify exjlind implicit key

study area selection criterion, as the first steplétermining if any of these models are adaptablthe Australian
context. Data was collated on three main aredeauis to derive relevant information. These thaiesas included 1)
study area location, duration, scale, and markatattteristics; 2) impact fee regimes and charatites; and 3) data
requirements and sources. There was little carsistidentified across the models for the majooitthese criteria.
Whilst this is a somewhat unsatisfactory findingddes give comfort that appropriate outcomes aaigdined from

data with widely varying criteria and charactedsti Further research is required to determineyf @ these models
are able to be adopted or adapted for use in tlr@lian context. This further research will il selection of an
Australian case study area and the collation dd,de well as analysis of the actual econometriddmentals adopted.
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