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CHAPTER 1
INTRODUCTION
Federa] tax incentives have often been used to encourage texpayers to underteke various
types of projects. Reseerch and development has been encouraged by the research and development
tax credit, energy conservation by the energy tax credit, and investment in pollution control
fecilities by pollution tax incentives. This study is concerned with tax incentives enacted to
encourage the preservation of historic property.

Historic preservation became a national priority with the passage of the Nationa) Historic
Preservation Act of 1966. This legisiation created the National Reqister of Historic Places and
established a program of matching grants-in-aid to the states. To Congress, however, it soon
became apparent that the grants provided by this legislation were not going to be encugh to curb
the mgh rate of demolitions of historic property. Consequently, additional legislation was enacted
to encourage historic rehabilitation. This legislation begen with the Tex Reform Act of 1976
which liberalized depreciation policies and discouraged demolition of the structures. The Revenue
Act of 1978 provided 8 108 historic rehabilitation tax credit (HRTC) for expenditures meds on
historic rehsbilitation projents and the Economic Recovery Tax Act of 1981 increesed the HRTC to
25%. Together, these tax incentives were intended to lead to additional spending on historic
rehsbilitation end to the larger goel of the preservation of historic property. However, there is
little evidence in the literature to detarmine whether this has been accomplished.

STATEMENT OF THE PROBLEM

Congress has often used tex incentives to stimulate spending in aress deemead beneficial to
socisty.  Some of these ncentives ere intended to have an impect on business decisions [ Nikolai
snd Elam, 1979, p.119].  Although much has been written about tax incentives, there is little
agreement on how effective tax credits are in stimulating additional spending in business
situations. This is especially true of the HRTC because thers are few studies in the area. Some
evidence is neaded as to the effect of this credit. 1t may have bewi sn unnecessery cost to the
government if 1t did not stimulate spending and additional rehabilitation projects. On the other
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hand, 1t may have been very effective in stimulating spending and additional rehabilitation. This
lack of evidence could result in ineffective ax policies or tax policies that are effective but not
understood. Therefors, further analysis IS necessary.

Most tax credit studies have had to rely on simulations and models based on highly
aggregated data becsuse deta on actual projects were difficuit to obtain. Bentsen {1983}, for
example, usad a simulstion to examine the effects of rehabilitation tax incentives on internal rates
of return, but was forced to 1imit the scope of the study because of inherent data limitations.
Feigenbaum and Jenkinson [ 1984] used an econometric approach to examine the effects of tax
incentives on historic rehabilitation. They used macroeconom ic data aggregeted on a state by state
basis and relfed on various deta surrogetes. |n addition, their study focused on only two time
pertods: 1975-76 and 1979-80. The infrequent use of empirical data in studies of tax
incentives, including the HRTC, is unfortunate because it would be a useful contribution to the
lterature.

The effect of noneconomic factors on spending is an important yet often overlooked area.
Composition factors such as the age of the bullding end its proposed use could be Imporiant
determinants of rehabilitation spending. The omission of noneconomic effects in studies has often
been due to the difficulty of measuring these effects. However, some tax incentive studles [e.g.
Carpenter and Chester,1984)] have included locational, housing, and environmenta) factors. Other
studies [e.g. Feigenbaum and Jenk inson, 1984; Fisher, Lentz, and Stern, 1984)] have mainly been
concerned with economic factors. Economic factors are not unimportant in the historic
rehabilitation spending decision. The first evaluation of syndicators and developers of potential
rehabilitatiens is from a financia) perspective [Opsata, 1987,p.38). However, the significance of
noneconom ic fectors on rehabilitation as well as economic factors, including the historic
rehabilitstion tax credit, is an important issue and should not be ignored.

Besides formal studies in the literature, there occasionally is anecdotal evidence in news
storfes fn the Wall_Street Journal and other such sources. An example of fncreased spending 8s a
result of the HRTC is stated by Guy S. McClelixa, » principal partner involved in historic
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rehabflitation activity in St. Louls, “We counted on the tax law to allow us to spend 40%8 more on
our units than the typical new units in (St. Louis) county” [Guenther,1987]. Such stories
convey impressions of effectivenass of the HRTC but are not conclusive.

In summary, the literature on tax incentives, specifically, the historic rehabilftation tex
credit, hes not fully evaluated the effectiveness of t&x incentives. Part of the reason for this may
have been the reliance on simulated and highly aggregated dsta rather than the use of actual project
data. Also, the omission of noneconomic variables may have been significent.

OBJECTIVE OF THE STUDY

The objective of this study is to provide additional evidence on the effects of the HRTC on
historic rehabilitation spending. This contributes toward filling the gap in the literature as to the
effectiveness of this tax credit. To accomptish this, actual rehabilitation projects are anatyzed
from a 1arge database of well-documented historic rehabilitation projects  Significant
determinants of historic rehabilitation including the HRTC, economic factors, and composition
characteristics are examined for their effect on the spending, number, and character of the
rehabilitation projects. Multiple regression analysis is used to determine the effect of the HRTC
and other factors on spending on the historic rehabilitation projects. This provides some evidence
into the responsiveness of the owners to the incentive. The results of this reseerch contribute
toward a better understanding of the HRTC effects which in turn contrfbute to a better
understanding of tax credit and incentive effects in general.

CONTRIBUTION TO THE LITERATURE

The effect of tax incentives hac not bean fully evaluated empirically. Relatively little has
been done to determine the effectiveness of the historic rehabilitation tex credit. This study isa
contribution to the historic rehabilitation tax credit literature in particular and the tax incentive
literature in general.

The first contribution 1s the project-based spproach. It is rare in tax research to be able
to gather empirical information on the effect of specific tax lews. Tax returns are not evailable to



be examined and corporate records are not open to the public. The ability to examine data for
specific rehabilitation projects fs 8 rare opportunity.

The second contrfbution is the exploration of a datsbase that enables the project-based
spprosch. This database of rehabilitsted historic properties has not been used befere in & tax
credit study. No previous tax credit study has used such a large and well maintained database for
research on project spending. Since the database is extensive and uniformly coded, it provides a
unique opportunity to use the data-consumptive technique of regression with several factors. This
detabase pravides new and valuable insights for future tax policy research.

Ancther contribution is the use of noneconomic factors along with economic factors to
determine the effects on rehabilitation spending. The noneconomic or composition factors could be
important determinants in the erea of histeric preservation because of the noneconomic ressons
{hat projects are rehabilitated.

An interesting policy espect of historic rehabilitstion as a reseerch area is that it
represents a national priority with high emotional content. Consequently, it is possible that tax
incentives for these particuler rehabilitation projects may heve little effect beyond other
incentives which may serve as the primery motivation for spending. Thersfore, if it is shov/n that
the HRTC provides incentive effects for these particular prajects, then it could be pastulated for
future consideration that the effect of tax credits, in general, may be stronger than previousty
determined.

This research provides many other interesting policy implications. It provides a great
dea) of descriptive information on the historic rehabilitation projects from which policy
implications can be made. |1 determines if the HRTC had 8 significent effect on the spending on
prajects given the size of the project and the other economic end composition effects. The study
investigates the issue of the elasticity of the rehabilitation owners' demand for historic
rehabilitetion. The results of this study pravide interesting information for policy making
regarding the HRTC. They also provide useful information on the study of tax credits and tax
incentives in general.
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CHAPTER SUMMARY

This section isa very brief review of the content of Chapters 2 through 8 of this
dissertation.

The following chepter, Chapter 2, Background of the Histor ic Rehabilitation Tax Credit,
contains importent information &s {o the procedures necessary in order for a historic
rehabilitation project to quality for the HRTC. It also summarizes the tax law applicable to
historic rehabilitation since the 1970's. Lastly, the chapter provides statistics of the HRTC
program, such as the number of projects which appited for the HRTC and the estimested spending of
the approved projects.

The Literature Review, Chapter 3, summarizes the studies In the general ares of tax
incentives and in the specific aree of historic rehabilitation. Some of the studies are interesting
background information end provide informetion into the effectiveness of tax incentives in general.
Other studies are of particulsr relevance to this dissertation in terms of the methodology and
factors vsed

Chapter 4, Economic Theory, discusses externality theory and the importance of it with
respect to the benefits of historic rehabtlitation. Excise subsidy theory is then discussed as a
remedy to the unfulfilled external benefits of historic rehabilitation. This theory is discussed
with reference to the HRTC as an excise subsidy. Lastly, the elasticity of the historic
rehabilitation owners' spending is discussed in terms of the effectiveness of the HRTC in
increasing the owners' spending on historic rehabilitation. This theory leeds into the mods! for
this study which 15 discussed in Chapter S.

The Methodology, Chapter S, presents a description of the factors of interest in this study
from which descriptive results are obtained. The regression modals used in this study are also
presented in this chapter and they are used to examine the effect of the HRTC and other fectors on
spending

The Descriptive Statistics, Chapter 6, presents the results of the descriptive information
on the HRTC and economic and composition factors,
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Chapter 7, Regrassion Results and Implications, presents the results of the regression
onatysis which tests the effect of the HRTC and other factors on spending. The lmplléotlons orthe
results are discussed in terms of the owners’ responsiveness to the HRTC

Chapter 8, Conclusions, presents 8 summery of the study, future reseerth possibilities,
and a review of the policy implications.
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CHAPTER 2
BACKGROUND OF THE HISTORIC REHABILITATION TAX CREDIT

This background information on the HRTC is divided into three sections. The first is the
description of the procedures that must be followed in order for the rehabilitation of 8 historic
building to qualify for the HRTC. The second section contains a review of the tax law which affects
historic rehabilitation property. The last section contains a summary of the availsble statistics en
the historic rehabilitation tax credit program. This includes the number of projects which
opplied for the HRTC and the estimated spending on the approved projects.
TAX CREDIT ELIGIBILITY

A buflding must satisfy three sets of criteria to qualify for the historic rehabilitation tax
credit. First, it must be certified as having historicel significance. Second, its rehabilitation
must be certified as consistent with the historic cheracter of the building. Third, it must comply
with several other provisions of the tax law. These criteria are discussed in detail below.
Certificat Historical Signifi

The historical significance of a building is generally certified by listing the buflding in the

National Register of Hisioric Pisces ( National Register).! Created by Congress as part of the

) icP v of 1966 (P.L. 89-665), this listing currently contains more
then 250,000 properties {Wailter,1985]. it isthel. S. Goverament's official inventory of

districts, sites, butldings, structures, and objects significant in Americen history, architecture,
archeology, engineering, and culture.

The National Park Service, a division of the Department of the Interior, maintains the
National Register and attempts to protect the properties. While listing does not block demolition,
it does provide certain protective benefits. For example, it requires that the federal Advisory
Council on Histor fc Preservation comment on the effect of federally assisted projects on the

1 A building can 81so have historical significance if it is in a historic district or a comperable local
district and certified as contributing to the district.



Nationsa} Register or unregistered but eligible properties2 [Weinberg,1982]. Listingalso
requires that certain compliance standards ba met with respect to the rehabilitation if federal
action is involved. Therefure, more costly materials and additional workmanship may be required
in some cases in order to protect the historical significance of the building. Listingenables
owner's who do certified rehabilitations to become eligible for the HRTC.

There are many ways for e property to be nominsted to the National Register The owner
of the property can nominate it as well as private citizens, organizations, and other grouns.
Nomination can also occur following o federal, state, or local survey of historical resources which
focuses attention on the property.

Once the property is nominated, an evaluation is made at the state level by technicians on
the State Historic Preservation Office staff. A state review boerd recommends either approval or
disappraval of the building based on certein criteria. These Criteria for Evaluation [ 36 CFR 60.4]
have been set forth by the U.S. Department of the Interior as follows:

The quality of sigmificence in American history, architecture, archaeology,
engineering, and culture is present 1n districts, sites, buildings, structures,
ond objects that possess integrity of location, design, setting, materials,
workmanship, feeling, and association, and

(s) that are associsted with events that have made a significant
contribution ta the broed patterns of our history; or

(b) that are sssociated with the lives of persons significant in
our past; or

(c) that embody the distinctive characteristics of a type, period,
or method of construction, or that represent the work of a
master, or that possess high artistic values, or that represent
o significant and distinguishable entity whose components may
lack individual distinction; or

(d) that have yielded, or may be likely to yield, information
important in prehistory or history.

Alss, a historic property must generally be more than S0 years old to be listed in the
National Register Upon appraval by the stats review boerd, the National Park Service staff

2 A National Register-eligible property isa property that has met the requirements for isting in
the National Regsiter but 1ts owner has decided not to list it.



reviews the nomination and, if acceptabls, the property is listed in the National Register. An
objection by tiie owner of the property con prevent actual listing but not eligibility for the
National Register.

Certification of Rehabilitation
After a building Is certified as having historical significance, its rehabil itation work must

be certified as being consistent with the historic character of the building. The certification of the
rehabilitation work is generally achieved by satisfyingthe Standerds for Rehabilitation
(Stendards). These standerds are a section of Stg
[1983] [36 CFR 67.7)] that have been set farth by the U.S. Secretery of the Interfor. These are
used to determine if 8 historic rehabilitation project qualifies as a certified rehabilitation which
would meke it potentially eligible for the HRTC.

The rehabilitetion is evaluatedon two aspects: ( 1) identification of the building's
materials and festures which are importsnt in defining its historical character and (2)

assessment of the potentisl impact of the rehabi}itation necessery for efficient contemporary Use.
The overriding concern is that the historical nature of the butlding and its setting be preserved in
the rehabilitation process. The following ere the Stendards, all of which must be considered:

1. Every ressonsble effort shall be made to provide a compatible use for a
property which requires minimal alteration of the building, structure,
or site and its environment, or to use 8 property for its originally
intended purpase.

2. The distinguishing original qualities or character of a building, structure,
or site and its eavironment shall not be destroyed. The remaoval or
alteration of sny historic meterial or distinctive architectural features
should be avoided when possible.

3. All buildings, structures, and sites shall be recognized as products of
their own time. Alterations that have no historica? basis end which seek
to create an earlier appearance shall ba discouraged.

4. Changes which may have teken place in the course of time are evidence
of the history and development of & building, structurs, or site and its
environment. These changes may have scquired significance in their own
right, and this significence shall be recognized and respected.

S. Distinctive stylistic festures or examples of skilled craftsmanship which
charactorize a building, structure, or sile shall be treated with
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sensitivity.
6. Deteriorated architectural features shall be repaired rather than
replaced, wherover possible. In the event replacement is necessary,
the new materal should match the material being replaced in
compaosition, design, color, texture, and other visual qualities. Repair
or replacement of miasing erchitectural festures should be based on
accurate duplications of festures, substantisted by historic, physical,
or pictoris) evidence rather then on conjectural designs or the

availability of different architectural elements from ather buildings
or structures.

7. The surface clesning of structures shall be undertaken with the gentlest
meens possible. Sandblasting and other cleaning methods that will
damage the historic building materials shall not be undertaken.

8. Every reasonable effort shall be made to protect and preserve archeological
resources effected by, or adjacent to any project.

9. Contemporary design for alterstions and additions lo existing properties

shall nat be discouraged when such alterations and additions do not
dastroy significant historical architectural or cultursl materisl, and
such design is compatible with the size, scale, color, material, and
chearacter of the property, neichborhood or environment.

10. Wherever possible, new additions or alterations to structures shall
be done {n such a manner that if such additions or alterations were to
be removed in the future, the essential form and integrity of the structure
would be unimpaired.

These Stendards are subject to interpretation by the National Park Service regional
offices. Other sources are also consultad throughout this certification process. The Guide}ines for
Rehsbilitating Historic Buildings provide general design and technical recommendations. They sre
not codified and are intended only to assist in applying the Statiderds on a general basis. There is
also a set of case decisions in this aree.

Tax Law Complisnce

Following the certification of the historical significence of the property and certification
of the rehabilitation, certain ather requirements of the tax law must be fulfilled. These are
summarized here snd discussad in detail in the next part of the chapter, Review of the Tax Law.

Two forms must be completed by the owier and approved in order for the rehabilitation to
qualify as a certified rehabilitation. The first form certifies that the rehabilitation is in

accordance with the historic cheracter of the property. This is required under the 0% HRTC in
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order for 8 historic rehabilitation project to qualify for the incentives brought about by the Jax
Reform Act of 1976 . When the rehabilitation project is complete, snother form 1s filed to certify
complation and the plecement of the butiding into service and therefore sligibility for the tax
incentives. The forms are filed &t the state historic preservation office end upon approval
transferred to the appropriate National Park Service regiona) office for their approva).

The qualifications for the 108 ( assuming a useful life of the improvements of at leest 7
yeers) HRTC (Revenye Act of 1978) do not differentiate between certified historic property and
other rehabiliteted property. However, rehabilitations of certified historic structures have to be
certified as appropriate by the Secretary of the interior in order to qualify for the HRTC. The
basic requirement of a qualified rehabflitstion for tex credit purposes is that the rehabilitated
butlding { nonresidential only) be used for business or productive ectivities. It is also required
thet the age of the historic buflding be at leest SO yeers and the rehabilitation constitute 8 mejor
portion of the building.

The 258 HRTC ( Economic Recavery Tax Act of 1981) is availsble only to certified
historic structures. Residential and nonresidential income producing historic properties qualify.
In order to be & qualified rehabilitated building, which is required for the HRTC, the building has
to be substantially rehabilitated, placed in service before the beginning of the rehabilitation, and
at least 758 of the existing walls retained in place as external walls during the rehabilitation
process. The substantially rehabi)itated requirement states that the expenditures in the 24 month
period (or 60 months for phased-in rehabilitations) selected by the taxpayer must exceed the
greater of either $5,000 or the adjusted basis of the bullding. Gleye[1987,p.5] states that there
is much criticism of this requirement becsuse it encourages the destruction of many interiors.
This requirement led to massive rehabilitations even when it was unnecessary. It also led to
adeptive use buildings ( used for other than their original purpose). He suggests that
rehabilitation incentives should not only encoursge the lerge scale rehabilitations but also the
rehabilitations in which less work is needed.
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The Jax Reform At of 1984 allows an alternative to the existing wall requirement in
order to promote mors flex 1bt1ity with regard to the external walls end less flexibility with
regard to the internal structure. Thealternative to the 758 of existing walls being retained in
place as externat walls 15 the following: ( 1) at least SOB of the existing walls retained in place as
external walls, (2) &t leest 753 of the existing walls retained in place as interna) or external
walls, and ( 3) at least 758 of the existing internal structure retained fn place.

The Tax Reform Act of 1986 went into effect in 1987 following the period of interest in
this study. However, the changes it made with respect to historic rehabilitation are summarized
for background informetion. This Act decreases the HRTC percentage avatiable for historic
rehabilitation expenditures incurred sfter 1986 to 20%. it also waives the existing wall
requirement for the rehabilitations in order (o give the Secretery of the Interior more flexibility
with respect to the spproval of certified historic rehabilitations.

In summary, in order to qualify for the HRTC, the property has to be a certified historic
structure which generally means listing in the Register. The rehabilitation hestobe- (1)
certified, which generally means mesting the Standards for Rehsbilitation and (2) qualified,
which means adhering to other provisions in the tax law, many of which differ between the 108
and 25% HRTC periods.

REVIEW OF THE TAX LAW

This section summarizes the major effects of the tax laws since 1976 on historic
rehabilitation. The effects of the tex laws are summerized in chronological order and the timing of
these tax Jaw changes is presented in Figure 2~ 1. Also includad in this section is a brief ststement
on the overall intention of each tax law and its intended effect on areas of interest concerning
historic rehabflitation such as business &nd rea! estate.

Prior1p 1976
Prior to the Tax Reform Actof 1976 (TRA76), many historic buildings were demolished

because it was not profitable to preserve them. Real estate tax incentives were generally simed at
the encouragement of capital investment in new buildings. Specifically, accelerated depreciation
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fncentives for new buildings (not existing buildings) encouraged construction to the extent thet
meny historic buildings were torn down to make room for the new buildings. There were not only
no incentives for the rehabilitation of historic buildings but there were actually incentives for
demolition of the butldings. Deductions were allowed for the expensss of demolishing historic
butidings and for the lasses on demolition. Preservationists attempted to eliminate this bies in the
tax law against the rehabilitation of historic buildings by advocating achange in the tax law. One
objective was to encourage redevelopment of urban downtown areas which had greetly decayed aver
the years. The result was the first tax incentives for historic preservation which were included
inthe TRA76.

I 19

The TRA76 (P.L. 94-455) was enacted on October 4, 1976 and instituted many changes
in almost every area of the tax law. Its purpose was to spur investment in new structures and
locations. However, it was realized that this did not necessartly promote economic recovery If the
new structures were at the expense of older structures, neighborhoods, and locations. The
incentives for rehabilitation expenditures ( including nonhistoric buildings) were intended to
contribute toward the revitalization of the economic prospects of older locations and prevent the
deterforation of distressed economic areas.

This Act encouraged historic rehebilitation and also discouraged the demolition of historic
structures. Historic generally meent 1isting on the Ngtiona) Register of Historic Places or
otherwise certified by the Secretary of the Interior. The rehabilitation had to be certified as
consistent with the historic character of the property.

The TRA76 provided two major incentives for the rehabilitation of buildings of historicsl
significance: accelerated depreciation and rapid amortization. The Act provided that accelerated
depreciation alternatives ( for expenditures after June 30, 1976) were available for the
substantial rehabilitation of historic property as if it were new. Therefore, not only was the
original cost of the building able to be depreciated but the rehabilitation expenditures wers also
depreciated. The substentially rehabilitated requirement stated that the rehabilitetion
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expenditures (after June 30, 1976) during a 24 month per-iod had to exceed the greater of $5000
or the adjusted basis of the property determined at the beginning of the 24 month perfod. The
other incentive instituted was the rapid emortization of the rehabilitation expenditures over 60
months. This was allowed for certified rehabilitations of dspreciable historic buildings used in
trade or business or held for the production of income. This applisd to expenditures after June

14, 1976 and could only be used if the accelerated deprecistion option was not chosen.

Besides providing these incentives for historic rehabilitation, the TRA76 discoursged the
demolition of historic buildings by disallowing deductions for demolition expenses and for the
remaining undepreciated basis of the property for demalitions after June 30, 1976. It provided a
further discouragement by requiring that any new building built on the property of the destroyed
building or substentially altered buflding that is not certified) be depreciated by the straight-
line method for its life. Therefore, the new building was no longer able to use accelerated
depreciation as it otherwise would have been able to do.
kevenue Act of 1978

The Revenue Act of 1978 (RA78) (P.L. 95-600) was enacted on November 6, 1978 for
the purpose of increasing economic growth by stimulating consumer and investment spending. A
couple of examples of this were the reduction of business taxes and the increase of 108 in the
percentage of long term capital gains which was deductible. Reel estate was favored because the
adverse "t risk"” rules ( Joss deduction limited to amount the investor has at risk) were expanded
to many aress but not to real estate,

The major contribution of the RA78 with regard to historic rehabilitation was the
institution of an Investment Tax Credit or histor{c renabilitation tax credit (HRTC) of 10% for
qualified rehabilitation expenditures. The Act expanded the eligibility of the investment tax credit
to rehabtlitation expenditures on buildings over 20 years old. Historic buildings generally were
required to be at leest SO years old. The reason for this HRTC was the following:

In 1962 when the ITC was enacted, "Congress was primarily

concerned about the substantially grester average age and lower
efficiency of mechinery and equipment in domestic manufecturing
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facilities in comparison with the facilities of mejor foreign
producers of the same products....The Congress believed that
it was appropriate now to extend the initial policy abjective
of the investment cradit to enable business to rehabilitste and
l;lggg]r?m existing structures.” {Joint Committee on Taxation,

The HRTC was not available if the 60 month rapid smortization of rehabilitation
expendituras was chosen. Accelerated depraciation was also allowed on properties qualifying for
the HRTC. Qualified expenditures were expenditures on existing buildings used in !l types of
business or productive activities except residential. Inorder to be a qualified rehabilitated
building, the building had to be placed in service prior to the rehabilitation and at leest 758 of the
existing external walls had to be retained as external walls. The rehabilitation costs were
required to be the type of costs that would be capitalized under existing law. The improvements
were required to have 8 useful life of at least 7 yeers io get the full 108 HRTC. The rehabilitation
of a major portion of & building was treeted as a separate building. Tha mejor portion was
determined by the floor area and other factore. The acquisition cost of the building and any
enlargements to it did not qualify for the HRTC Al of thess rules related to atyy property over 20
years old: hstoric or nonhistoric.

The rehabilitetion expenditures on historic buildings were required to be certified as
sppropriate by the Secretary of the Interior in order to be eligible for the HRTC. The HRTC
became available for all cualified rehabilitation expenditures on historic rshabilitation property
incurred efter October 31, 1978. This Act continued the trend begun with the TRA76 of treating
the rehabilitation of & historic building on a similar basis to tha construction of 8 new building.

T | ions Act of 1979

ThisAct (P.L. 96-222) was enacted on April 1, 1980. Among the minor changes it made

which affected historic rehabilitation was the rectifying of sn unintended result of the RA78 by

confirming the permanency of the 108 HRTC.

Economic Recovery TaxActof 1981
The Economic Recovery Tax Actof 1981 (ERTA81) (P.L. 97-34) was enected on August

13, 1981 to increase savings and spur investmont. The law encouraged reel estate limited
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partnerships by the enactment of the accelerated depreciation rules and shorter property lives for
depreciation purposes. Other pravisions of the law encouraged business activity such s lower tax
rates for smal) businesses.

The major contibution of the ERTAS1 to historic rehabilitation was the 258 HRTC for
the rehabilitation of historic bulldings: residential and nonresidential. ERTA81 also contributed
toward the rehabilitation of nonhistoric property with a 15% credit for the rehabilitation of
butldings at least 30 yeers old and a 20% credit for the rehabilitation of buildings at least 40
years old. The resson for the incressed tax credit was the following:

“The tax incentives for capital formation provided in other
sections of this bill might heve the unintended and undesirable
effect of reducing the relative attractiveness of the existing
incentives to rehabilitats and modernize older business
structures. Investments in naw structures and new locations,
however, do not necessarily promote economic recovery if
they are at the expense of older structuraes, neighborhoods, or
regions. A new structure with new equipment may add littie
to capital formation or productivity 1f it simply replaces an
ﬁi?& plant in which the new equipment could have been

1 ,

“The increased credit for rehabilitation expenditures is
ntended to help revitalize the economic prospects of older
locations and prevent the dacay and deterforaticn characteristics
of economically distressed arees.” [ House Weys and Means
Committee,1981).

The HRTC was available for rehabilitations begun after December 31, 1981 and for
expenditures of projects in progress at December 31, 1982 if they met the substantially
rehabilitated test. For rehabilitation work begun before January ¥, 1962, if the expenditures
after December 31, 1981 were not sufficient to meet the substantially rehabilitated test, the
project could continue to get the benefit of either the 108 HRTC or 5 yeer amortizetion.

inorder to qualify for the HRTC, the Secretary of the interior had to certify the
rehabilitation as being consistent with the historic character of the property. This meant that the
certified historic structure was required to be 1isted in the National Register of Historic Places or
located in a registered historic district and certified as being of historic significance to the

district.
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Another requirement for the HRTC was that the historic building be a qualified
rehebilitated building. This meent the historic building had to satisfy threecriterie: (1)
substantially rehabilitated, (2) placed in service before the beginning of the rehabilitation, and
(3) &t least 753 of the existing external walls retained in placs as external walls in the
rehabilitation process. The substantielly rehabilitated requirement meent thet the qualified
rehabilitation expenditures during the 24 moniiy period selectad by the taxpayer snd ending ‘with
or within the taxable yeer had to exceed the greater of $5000 or the adjustad basis of the building
and its structural components, determined as of the beginning of the rirst day of the 24 month
period, A 60 month period wes allowed for rehabilitations which could be expected to be completed
in phases. The portion of the basis attributable to qualified rehabilitation expenditures had to be
deprecleted by the Accelerated Cost Recovery System (ACRS) straight-1ine method over 15 yeers
rather than by the accelerated ACRS rules. Qualified rehabilitation expenditwres did not include
the acquisition cost of the property or any enlar-gements or additions to the property.

The Act repealed the 60 month rapid emortization and special deprecistion rules. The
disincentive of having to take straight-1ine depreciation on property bufit on the site of a previoys
historic building was repealed for expenditures sfter December 31, 1981. Davis and Coady
[ 1983] summaerized the tax law provisions in ERTA81 which related io historic rehsbilitation and
also discussed & few tax planning opportunities.

With this Act, Congress continued with its policy of not encouraging new structures and
new locstions at the expense of the old, Other items of this act, such as ACRS, encouraged
fnvestment in new buildings. Congress compensated for this by the establishment of the 258
HRTC to increase spending on the rehd)llltptIm of historic bufldings which would leed to the
revitalization of thess bulldings and their surrounding areas. Based only on the number of
projects, the HRTC appears to have been effective since there were 6 14 historic rehabtlitation
projecis approved in 1980 (prior to the 25% tax credit) and 3,214 projects spproved in 1984
(efter the 25% tax credit) [Andersen, i 985].
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(TEFRAS2) (P.L. 97-248) was
enacted on September 3, 1982. It was designed to produce additional revenue pertly by
restrictions on business taxpayers including cutbacks in the use of accelerated depreciation and
the iTC. This Act provided a disincentive for the rehabilitation of historic property. It required
the basis of the historic property ( for depreciation purposes) to be reduced by one-haif of the
HRTC taken for property placed in service afler December 31, 1982, However, 8 transition rule
exempts property placed in service before January 1, 1986 if the rehabilitation was begun
pursusnt to 8 contract entered into after December 3, 1980 which was bindingon July 1, 1982
and st all times thereafter. Under the general rule, the basis of the historic property was initially
reduced by 12.5% of the rehabilitation expenditures prior to the calculation of deprecistion. This
reduction in the basis was instituted because the previous tax laws were viewed by some as too
generous. However, this basis reduction was not discriminatory ageinst rehabilitatfon
expenditures hecause the basis of hew personal property also had to be reduced by half of the HRTC
taken.
Technical Corrections Act of 1982

ThisAct (P.L 97-448) was enacted on Jenuary 12, 1983, It made some minor changes
to generally amend unintentional results of ERTA81. This included confirming that the 258 HRTC
was not eligible for rehabilitation projects begun prior toJanuary 1, 1982, It also stated that for
purpeses of the substentially rehabiliteted test, the adjusted basis of the bullding dGid not Include
land costs. These amendments applied to rehabiiitation expenditures incurred after December

31,1981
Tax Reform Act of 1984

This Act was a division of the Deficit Reduction Act of 1984 (P.L. 98-369) and wes enacted
onJuly 18, 1984. its purpose was to reduce budget deficits to safeguard economic recovery and
also prevent further eroasion of the tax base as a result of tax shelters. Incentives for continued
economic growth included the reduction of the holding period for long term capital gains from one
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yeer to 6 months. TheAct Instituted some minor changes in the tax laws affecting historic
rehabilitation. The shortest period of time tn which the rehabilitation expenditures were able to
be recovered by deprecistion wes extended from S yeers to 18 years for property placed in
secvice after March 15,1984. This was true of atl new and used depraciable real property.

This Act also instituted an alternative test to the 758 external wall test of prior law.
Congress changed the law to enable historic buildings of other than squere or rectanguler shape to
qualify more reedily for the HRTC [Joint Committee on Taxation,1985). Less of the external walls
had to be retained but there were stricter requirements with respect to the internal structure.
The alternative test had three requirements: (1) at least SOR of the external walls retained in
place as external walls, (2) at least 75% of the external walls retained in place as either external
or internal walls, and (3) st least 752 of the building's internal structure retained in place.

This rule was effective for rehabilitation expenditures incurred after December 31, 1983. The
disallowance of deductions for demolition costs and losses sustained on account of the demalition
was broadened from only historic property to all properties for tax yeers beginning after
December 31, 1983. Thechenges in this Act did not appeer likely to affect historic rehabilitation
{o eny great extent.

Tax Reform Act of 1986

ThisAct (P.L. 99-514) was enacted on October 22, 1986. It does not affect the time
period examined in this study but the changes it brrings to the tax 1aw of historic rehabilitstion are
summarized in order to provide a complete picture of the tax law with rregard to historic
rehabilitation. ThisAct reduces the tax credit available for the rehabilitation of certified historic
structures to 208 for expenditures after December 31, 1986. It also eliminates the existing
wall requirement in order {0 provide the Secretary of the interior with total flexibility as to the
epproval of rehabilitation projects.

The Act also requires a fu1! reduction in the deprecisble basis for the HRTC received. This
repesls the previous one-half basis reduction. The depreciation of the rehabilitation expenditures
is also lengthened to 27 and one- half years from the previous 19 years. A broad change in the Act
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1imits losses and credits from pessive activities such as investment in historic rehebilitation to
$25,000 per yeer unless the losses are able to be offset by passive income. The $25,000
allowance for tax credits and losses i3 phased cut for investors with income over $200,000 and is
totally disallowed for investors with income over $250,000. Many of the rehabilitations are
orgenized as pertnerships and therefore may have difficulty in getting investors because of this
change in the tax law. Because of these adverse changes in the tax law with respect to the
rehabilitation of historic buildings, some say the credit is “prectically unusable®.3 len D. Spatz,
legislative counsel for the National Trust for Historic Preservation stated that applications to the
National Park Service for the historic rehabilitation tax credit have decreased to about 150 per
month as of mid- 1987 from 270 per month in mid- 1986.4
Summery

The following is 8 summary of the tax laws reviewed. They are presented in chronolegice!
order in Figure 2-1. The S yesr smortization was availsble for rehabilitation expenditures
between June 15, 1976 and December 31, 1981 and for rehsbilitations begun before December
31, 1981. Accelersted depreciation was available between July |, 1976 and December 31,

1981 The 108 HRTC wes available for expenditures between November 1, 1978 and December
31, 1981. Only one of the two incentives could be taken at any one time: S year amortization or
10% HRTC. The 258 HRTC wes available for rehabilitations started after December 31, 1981
and for expenditures through December 31, 1985, Straight line depreciation over 15 yeers was
required if the HRTC was taken. The depreciation period was lengthened to 18 years for property
placed in service after March 15, 1984. BeginningJanuary |, 1983, half of the HRTC available
haed to be subtracted from the basis in order o compute depreciation. The disailowance of the
deduction of demalition expenses and losses begen on July 1, 1976 and continues to the present.

S Guy S. McClellan, a principal in Mead-McClellan Partnership, in *Historic Rehabilitetions Drop
Despite Continued Tax Credit,” by Robert Guenther in The Wall Street Journa!, June3, 1987,
p.29.

4 Guenther , Rabert, "Hiatoric Rehabilitations Drop Despite Continued Tax Credit,” The Wal) Street
Journsl, June 3, 1987, p.29,
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The use of straight 1ine depreciation on future buildings built on the site of a demolished historic
butlding was requtred for demolitions between July 1, 1976 and Cocember 31, 1981,
SUMMARY STATISTICS ON HRTC PROGRAM

There is some summary information avaiiable concerning historic rehabilitatfon projects
throughout the HRTC perods. The information is limited however, because meny presentations of
the statistics represent only one or two yeers rather than information from all HRTC periods
which is what is of interest in this study. Only the comprehensive statistics which include all
yeers of the 08, 108 and 2528 HRTC perfods are included In this summeary. This aggregete
summary informatfon 1S of interest becsuse 1t provides general information on the HRTC program.
11 8lso provides some statistics that are not available in the database used in this study. Few
projects were completed prio to the 10% HRTC and data are not readily evailable. Therefore the
number of projects in the 08 HRTC perfod included in the summary information is small.

Tables 2- 1 through 2-4 present some results of the 0%, 108, and 258 HRTC programs.
For purpases of these tables, the 08 HRTC period includes the yeers 1977 and 1978, the 108
HRTC period includes the yeers 1979 through 1981, end the 258 HRTC period includes the years
1982 through 1985 These were the yesrs each HRTC percentege was in effect. The yeers
included in the HRTC periods vary slightly from the dates for the HRTC used in this study because
the date of enactment of the HRTC percentages is used in this study to distinguish the HRTC periods.
The reason for this is explained in the Methodology (Chapter S)

Table 2- 1 presents aggregste summary infermation on the historic rehabilitation
program organized by the HRTC period. The number of applications received by the National Perk
Service for certification of the historical significsnce and eligibility for the HRTC increesed
greatly with the 108 HRTC and increased again with the 25% HRTC. In total, more than 19,000
applications were received in the HRTC periods from 1977 through 1985. While the lowest
percentage of these applications was spproved in the 25% HRTC period, there was stil) aver three
times the number of projects approved in that period than in the 108 HRTC perod. Just short of
14,000 projects were approved in total. The rehabilitetions actually completed and eligible for
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TABLE 2-1
SUMMARY INFORMATION ON HISTORIC REHABILITATION PROGRAM BY TAX CREDIT PERIOD

08 HRATC 108 HATC 238 HRTC TOTAL
6/76-10/28 11770~7/81 8/81-12/0%

Applications receivad 340 3,92 13,000 19,031
Pahabi | 1t lons spproved 812 2,64 10, 703 13,041
Estinoted expandi tures

for approved projects

Cinmillions) $ 140.0 $ 1,345 ¢ 7,832.2 ¢ 90,388.2
fiveroge estinated

opendi tures per

approved project $ 273,48 $ 527,630 § 731,60 § 670,013
Conpleted cartified

rehabilitations 0 1,37 4,014 6,241

Source: U.S. Ganeral Accounting Office, “Tax Policy and Adeinistration, Historice
Prassrvation Tax Incentives,” Rugust 1,1986, p.26.
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the 108 HRTC and 258 HRTC totalled 6,241 which was a significant smount 1ess than the number
of approved projects. This was due to the fact that many projects were not completed by the end of

1985 and some did not receive final approval upon completion of the project.

The estimated expenditures for all spproved projects in the HRTC per-iods totalled over
$9.3 billfon. This averaged $676,013 per approved praject, The average estimated spending per
spproved praject was greetest in the 258 pericd, 1t should be noted however, that not all of these
opproved projects were completed and eligible for the HRTC.

Table 2-2 breeks down the totals of Teble 2- 1 {nto yearly numbers. The applications
received increesed each yeer and the number of spproved projects increased in all years but 1980
and 1985. The estimated expenditures for spproved projects leveled off in the last two years of
the 258 HRTC and the average expenditures per spproved project decreased 1n these last two
yeers compared with 1983. These numbers indicate an overall leveling off of the stimulatory
effect of the 25%8 HRTC.

Certain characteristics of the projects sre summarized in Teble 2-3. This presents the
percentage of projects in the HRTC perdods with the stated characteristics. The database used to
obtain this information is the seme database from which projects are examined in this study. It is
not clear from the source, however, the characteristics and approval status of the projects that
were examined to determine these statistics. The majority of projects examined were in a historic
district and the original structures were built before 1900. Small projects were encouraged by
the HRTC policy since the majority of projects cost less than $200,000 to rehabilitate. Less than
2% of the rehabilitations cost over $ 1 million to rehabilitate. One-third of the larger
rehabilitations were adaptive use projects (bulldings rehabilitated to be used in other than their
orfginal use). Almost all of the restdential use projects were in butldings which wereoriginally
built es residences and one-half of the commercial use projects were in originally commercial
buildings Therefore, more commercial use bufldings were adeptive use projects than residentia)
bulldings because many offices and shops were built into previous residences, factories, and
public buildings such as schools.
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TABLE 2-2

SUMMARY INFORMATION ON HISTORIC REHABILITATION PROORAM BY YEAR ENDED

08 HRTC 108 HATC
1671070 109 1080 1061
fpplications received 540 0? 31 1,654
Rahabi |l i tations approved 512 633 a4 1,27
Estinated wpendi tures
for approved projects
Cin millions) $ 140 $ 300 $ 0.2 $ 738.3
Average estimated
expandi tures par
approved project $ 273,438 $ 472,441 $ 563,304 $ 536,045

Conpleted certifiad

rehabi | i tations 0 . rovd 575
258 HATC
1082 1983 1904 108%
fpplicotions receivad 2,215 3,69 4,461 4,775,
Rehabi | | tations approved 1,802 2,572 3,214 3,117

Estinated mpendi tures
for approved project
Cin aillions?

Conpiated certifiad
rehabilitations

$1,120.4 $ 2,164.9 $2,123.1 $ 2,415.8

$ 026,193 $ 841,719 $ 660,50 $ 775,040

563 1,102 1,424 1,735

0 752 is tha total mmber of certified rehabl)itations coaplated in

1979 and 1960.

Source: U.S. Genaral ficcounting Office, “Tax Pollcy and fdainistration, Historie
Presarvation Tox Incentives, ™ Rugust 1,1086, p.26.
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TABLE 2-3
SUMMARY INFORMATION ON REHABILITATION PROJECTS (CUMULATIVE)

Characteristic Percantoge

-

In Kistoric Distriet
Built before 1650 1
Built bafore 1900

Estinated rehabilitation costs under $100,000

Estinated rehabilitation costs under $200,000

Estinated rehabilitation costs over $1 aillion

Lorga projects which are adoptive use
Residentia) projecis in originzily residential buildings

g 8 8 - 89 ¢

Comaarcial projects in original iy consarcial bul idings

Source: Ualter,J. Jockson, "Historic Rahabilitation Tax Incentives: Stimulating
Economaic Developmant lhile Presarving Reerica’s Heritage,® Governpent

Einonce Reviey, February 1960, pp. 7-6.
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Table 2-4 presents information on the use of the projects in the 258 HRTC period. The
majority of projects were restdential. These projects tended to be smaller than commerctal end
other use projects [Walter,1986,p.8). Buildings were rehabilitated for other uses significantly
less often.

In summary, these statistics provide background information on the characteristics of the
historic rehabilitation projects thet ere Investigated in this study. Applications, approvals, and
completions a1 increased over the HRTC periods as well as tota) expenditures and per praject
expenditures. The yearly figures, however, indicate a leveling off of the 258 HRTC incentive in
the 1ast two years of the credit. Most projects were completed for residentisl use, at 8 cost of less
than $200,000, located in a historic district, and on buildings built before 190C. While this
information is interesting, it does not provide insight into other aress such s the economic factors
in existence when the projents began, the time needed to complete the rehabilitations, the size of
the buildings, and other information It also does not indicate if the HRTC was a statistically
significant determinant of the increases in spending or if the owners were responsive to the HRTC.
These issues are not possible to exemine by only a brief sunmary of data. Therefore this study
examines these issues in depth with the use of statistical methods. Descriptive results and results
of the statistical tests, using the database of this study, are discussed in Chapters 6 and 7.
SUMMARY

This chepter provides backgr-ound information into three arees of the HRTC: the
procedures necessary in order for a project to be eligible for the HRTC, the tax law affecting
historic rehabilitation, and the statistics avatleble on the HRTC program. Now that the procedural
and statistical details of the HRTC are known, the beckground of the HRTC in terms of literature is
reviewed. The next chapter, Lilerature Review (Chepter 3), revisws studies performed in the
HRTC area and in other tax incentive areas.
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TABLE 2-4
SUMMARY INFORMATION ON USE OF HISTORIC REHABILITATION PROJECTS (25% PERIOD)

Type of Usa Percentagae in 258 HATC
Residential Uss 54

Mixed Use (residential, office, commercial ) 19

Office Use 14
Coasercial Use 8

Othar Use

Sourca: U.S. Ganaral Recounting Office, “Tax Policy and Administration, Historic
Preservation Tax Incentives,” August 1,1006, p.28. Taken from Notional
Park Sarvica, Presarvaticn Technical Servicas Division.
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CHAPTER 3
LITERATURE REYIEW

The extent of resaarch into the effectiveness of tax incentives in encouraging various types
of investment in the private sector varies sccording to the incentive, Much resesrch has been done
into some tax incentives such as the investment tax credit (1TC), but few studies have been
interested in the effectiveness of more specialized incentives such as the HRTC. This Iiterature
review summarizes many studies in the tax incentive area and demonstrates that the effectiveness
issue hes not boen settied. The literature is examined to determine the extent to which project-
besed approaches have been used as in this study. The methodologies and results of each study will
be discussed with specific interest in regression analysis. The use of any relevant noneconomic
factors Is also discussed. This lays the groundwork for interpreting the design and results of this
project~based dissertstion which uses regression analysis to study the economfc and noneconomic
factors’ effects on the HRTC.

This review begins with literature in the area of tax incentives for historic preservation.
Then the literature in the area af real estate is reviewed because of its direct relationship to
historic rehebilitation. Following thet, a review of the ITC literature is presented along with
other tax incentive arees: pollution, energy, and reseerch end development. There are two
reesons this review is broad and includes studies in many arees of tax incentives. First, the HRTC
is one of marty tax incentives. These incentives are all interrelated: it is difficult to study one
incentive In fsolation without examining the others. Second, the literature in the area of the tax
incentives for historic rehabflitation is limited; therefore the broader orea of tax tncentives
contributes toward providing 8 base for this study of the HRTC.
HISTORIC PRESERVATION TAX INCENTIVES

The U.S. Department of the Interior, Heritage Conservation and Recreetion Service
[ 1979] surveyed owners of rehabilitated property and others involved with historic
rehabilitation to determine the perceived effectiveness of the TRA76 and the RA78. Some
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questions involved the noneconomic nature of the projects including the certification process and
the effect of the tax incentives on the community. Scine compsrison of projects was done using
tabulations of the data and descriptive statistics. The resuits indicated that (1) 93% of thase
polled belfeved the laws brought about en increesed awareness and interest in the preservation of
historic bulidings, (2) many believed the laws made the difference between an uncertain future
and financial success, and (3) 80% believed the tax laws were achieving Congress' goel of
incressing interest in and maintaining and rehabilitating historic bufldings.

The National Bureau of Standards [ 1979), analyzed the effect of the TRA76 on the after tax
costs of two alternatives facing the awner: to rehabilitate or demolish. A simulation was
performed using 8 life-cycle cost minimization mode! with six different tax situations. The
TRA76 was found to meke the rehabilitation option significantly more attractive then prior when
it was more adventageaus to demolish historic butldings.

Dunning and Longsworth [ 1983] studfed two rehabilitation projects in the esstern United
States whicti used different miethods of financing. The study of the first project, which used
private fingncing, exemined certification forms, detailed breskdowns of expenditures, and cash
flow statements. |t reached the conclusion that the 25% HRTC offset the costs associated with
certification and increased the return on investment. It also concluded that the effect of the basis
reduction requirement of TEFRAB2 was a dacresse in the net present value of the praject by 53
and internal rate of return by 2.9%8. The second project was originally owned by a not-for-profit
orgenization an? was financed with a limited partnership. The study of it included descriptive
information only; no conclusions were made,

Bentsen { 1983) attempted to determine the strengths and wesknesses of the tax and nontax
incentives for historic preservation available before ERTAS | and whether the tax incentives
available after ERTAB | were an impravement An after-tax internal rate of return simulation
was used to analyze the tax alternatives available to historic property owners. There isa
discussion of the financing and grants available for rehabilitations. The study concluded that
changes made by ERTAB 1 were favarable for most {nvestors end the changes mads by the TEFRAS2
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reduced the tax benefits to invesiors. It was found that under pre-ERTAB1 law, the 60 month
amorti2stion and accelerated depreciation/HRTC alternatives were both viable incentives. It also
sppeered that the government could provide similar incentives to the 258 HRTC with less cost by
using 8 nontaxabie grant. The combination of the 258 HRTC and straight- ine cast recovery
provided the consistently highest rate of return,

Shiaes and Co. [ 1984) reported on historic rehabilitation in 111inois during the post-ERTA
of 1981 period when the 258 HRTC was in effect. Included in this study were the results of &
survey of developers involved with historc rehabilitation, two case studies of rehabilitation
projects, and descriptive information and statistics on rehabtlitation activities in i1linols. The
survey contained questions about the certification process, the financing of the project, the
perceived importance of the HRTC, and the costs of the rehabilitation along with other costs
associated with it. It concluded that ( 1) spproximetely 67% of the projects would not have been
underteken without the 258 HRTC, (2) 803 of the proje=ts did not rely on public finencing, (3)
the majority rated the 25%8 HRTC very important in securing investors, and ( 4) it was believed
that there was virtually no long term tax loss to the government

Chittenden [ 1984] provided a statistical summery of a sample of properties listed in the
National Register of Historic Places. Data obtained from the Nationg) Register nomination forms
included noneconomic characteristics of the propertfes. The results were that (1) 338 were
private residences, 678 were amixture of commerciai, governmental, educational, and others,
and (2) 40% were in the South, 25% in the Northcentral reglon, 22% in the Northeast region,
15% in the West. A detailed discusston of the certification p?‘m of the National Register was
also included.

Sowick [ 1984) provided s descriptive summery of the historic rehabilitetion projects in
the Preservation Research and Rehabilitation impact Estimation (PRIME) database that were
certified for tax benefits from 1977-1983. The study examined only a few characteristics of the
projects, such as the tax law under which the projects were begun and the size of the projects in
terms of total dollars. The results of a National Park Service data sheet ( 1980~ 1983) were
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tabulated. Some project owner's completed this data sheet upon final certification for the tax
benefits. The following are some of the results: 438 more projects qualified for the HRTC in
1983 than in 1982, 878 more than in 1981, and 320% more than in 1980. In addition, dollers
invested increased over this time period to an even greater extent; averege cost per project
increased significontly; and since ERTA8 |, there has been a trend toward more housing
rehabilitations than office buflding rehabilitations. After ERTAS1, 63% of the owners stated that
they would not have rehabilitated without the tax tncentives.

Feigenbaum and Jenk inson [ 1934] performed a cross-sectional regression anatysis on the
sensitivity of historic preservation expenditures to various factors, mast of which were economic
in nature. These factors included the change in reel per capita income, acompasite of the grants
and HRTC received, and the exictence (or lack of it) of property tax relief in the state, and the
chenge fn the stock of historic landmarks. Al of these factors were found to have a significant
positive effect on preservation expenditures Data aggregeted by state were collected on
preservation projects for two separate two yeer periods. This data set was limited to the
examination of per capita expenditures on projects applying for federal subsidies. The results
predicted that the change in the HRTC from 10% to 258 would stimulate an additional 24% in
annual rehabilitation expenditures.

Holden { 1985] modeled the relationship between certafn tax laws and the before-tex rate
of return needed o achieve a given after-tax rate of return. Using sensitivity anatysis, the
simulation predicted that a decresse of the HRTC from 25% to 10% or lower would have a very
negative impact on the profitability of projects. However, adecrease of the HRTC from 25% to
208 (proposed currently) would have only a slight impact on the before-tax rate of return
required.

This summary of the historic preservation literature indicates that the tax incentives for
the rehabilitation of historic buildings have generally been found to be effective in increesing
pubiic awareness of rehabilitation activity [U.S. Department of the Intertor,1979] and in
increasing rehabilitation expenditures [ National Bureeu of Standerds,1979; Shlses and Co.,1984;
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Sowick, 1984; Felgenbaum and Jenkinson,1984). However, there were some mixed results
[Dunning and Longsworth, 1983 ; Bentsen,1983) mostly due to TEFRA82. The studies were based
on limited soirces of date and restrictive methodologies. The methodologies consisted of cross-
sectional regression [ Feigenbaum and Jenkinson, 1984}, stmulation [ National Bureau of
Stenderds,1979; Bentsen, 1983 ; Holden, i 985], and descr1ption [U.S. Department of the
Intertor,1979; Dunning and Longsworth, 1983; Shiees and Co.,1984; Chittenden,1984;
Sowick,1984). Theonly studies that were project-based were the Shises and Co. [ 1984) survey
and case studies, the case studies by Dunning and Longsworth [ 1983), and the descriptive
summary of Sowick [ 1984). The U.S. Department of the Interior [ 1979) was project-based in
part, due to the property owners who completed the questionnaire. None of these project- based
siudies used regression analysis.

Whiie all of these studies are of general interest in this dissertstion because they are in
the same subject aree, the study which 1s of the most interest is Feigenbeum and Jenk inson
[ 1984). Thisstudy has similer methodology and veriables and therefore is of specific interest to
this dissertation and is discussed in further detail in the Methodology (Chapter 5) and Regression
Results and implications (Chapter 7).
REAL ESTATE

Three types of real estate literature are discussed in this section: reel estate valuation,
housing, and real estate tax incentives. This is important information for this study because
historic rehabilitation involves the rehabilitation of res) estete. Real estate valustion and housing
studies provide general insights into the factors and methodologies that are used in rea) estate
studies. These studies used many factors of interest in this dissertation. Many of the studies also
used regression analysis which is also of interest in this dissertation. Results of these studies are
discussed in the Regression Results and Implications (Chapter 7). These studies sre drawn upon
in the formulation of the model in the Methodology (Chapter 5). The real estate tax incentive
studies are then reviewed because tax laws which affect real estate affect the rehabilitation of
historic bulldings.
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Real £stats Yaluation

Maser, Riker, and Rosett [ 1977] examined the economic and noneconom ic determinants of
the sales price per acre of land plus the sales price of the structurs. They random!ly sampled real
estate transactions in Rochester, New York over a three yeer period. The factor they were
particularly interested in was the zoning of the property. The regression results indicated that no
price effect was sttributable to the dummy variables indicating the 2oning categories. Along with
zoning, they exemined several other variables including the effect of the mortgage rate on the
price of the lend, residential versus commercial use of the land, and uses of adjacent property.
Therefore, in order to examine the effects of 2oning on the price of land per acre, they also
exsmined many other potential influances on the land price.

Mark [ 1980) sampled sales of single family residences in the St. Louls, Missour! aree
over a two yeer period. He examined by regression anatysis the effect of noneconomic variables on
the sales price per unit and on the log of sales price per unit. The noneconomic fecters included
the age of the unit, the yeor it was sold, the square feet, and various neighborhood character istics
such as distance from school districts and business districts, the existence of flood plains, and
noise problems. These environmental cheracteristics were found to significantly affect spending.
Mark also tested for multicollinearity.

Jud { 1980] examined the effects of noneconomic factors on the market price per squere
foot of single family residentisl property sampled from a North Carolina county. The dependent
veriable of market price per square foot gave the most consistent resulis in the regression
analysis. The most significant determinant of ths price was the structure size, lot size, and
quality of the building which included the age of the buflding and type of construction.
Neighborhood characteristice were also examined along with zoning.

Mark and Goldberg [ 198 1] focused on the price of housing in the Yancouver, British
Columbia area for one and one-half yeers. A linear regression was performed with the sales price
as the dependent veriable. The independent verisbles were noneconomic factors concerned with
2oning, structure, and location of the house. The structural characteristics included the square
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feet, construction type, condition, and yeer bufit, all of which were significant. They also tested

for multicollineerity.

Shonkwiler and Reynolds [ 1986) investigated the effects of physical and location
characteristics on the sale price of rural land per acre neer the urban aree around Serssots,
Floride. Some of the noneconomic or qualitetive factors examined were commercis) versus
residential use, the months sold, and the size of the tract in acres. Regressions were run and the
use and size were found to be significant in determining the sales price of the land.

Housing

Orether and Mieszkowski [ 1974] examined housing values in New Haven, Connecticut
over a seven yeer period. They examined the effects of the structural cheracteristics, including
the size, construction type, and condition of the butlding, as well as the year bufit, and
neighborhood characteristics on the housing prices and price per square foot, These variables
were found to be significant in the regression,

Mendelsohn [ 1977) enalyzed census data of rehabilitation expenditures of over 5,500
homeowners over & six month period. The location and age of the house, as well s the age snd
fncome of the homeowner were some of the factors which were used to estimate the probsbility of
home improvement expenditures. The probability of nonzero expenditures increased with the age
of the butlding and age and incame of the owner:.

Mayer [ 198 1] examined the effects of neighborhood, structural, zoning, and ownership
characteristics on the likelihood of home rehabilitations. The Berkley, Californta housing market
wes sampled for this study. The size of the houses was not a significant factor on the likelthood of
home rehabilitations. However, neighborhood characteristics, structural characteristics
including the square feet, and condition of the building along with the year built, zoning, and owner
cheracteristics were significant.

Dowall and Lendis [ 1982) examined the effect an new housing prices of development
controls, housing market conditions, community characteristics, and size of the bullding. A
dummy verfable for yeer the housing prices were recorded was aiso included. Log and linesr
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regressions were run. The community characteristics were of the mast interest and the
devalopment controls such &s land availability and development fees were not significant.

Sheer [ 1983] sanalyzed nationa) rehabilitation data for homeowners for a three yeer
period. The dependent varisble was whether or not the house was rehabilitated. Meny
noneconom ic factors concerning the households were examined such as the age of the owners and
the number of people in the households. Many noneconomic factors concerning the bulldings were
examined such as the age of the houses, and their condition and neighborhood. The decision of
whether the household moved was also a factor because it was found that rehabilitation and move
decisions were interrelatad. The age and condition of the house were important determinants of
whether the house was rehabilitated. Some neighborhood characteristics were not significant.

Palmquist [ 1984] examined the demand for single famity houses in seven Metropolitan
oreas. Lineer and log regressions were run with many independent varisbles including square
feet, construction type, condition, year built, and neighborhood characteristics. The coefficients
had the expected signs and magnitudes and most were highly significant.

Dodi and Adibi [ 1985] examined the per capita single and multiple residential units tn
Orange County, Floride over a several yeer period. The mortgege rate and construction costs were
examined as well as other economic factors. These varisbles were all found to be significent
determinants of real estate valuation. They used that information to praject reel estate values into
the 1990's,

Boehm and Ihlanfeldt [ 1986] found that internal end external fectors were importent in
explaining home improvement expenditures. Over a three yesr period, single family residences in
20 neighberhoods were examined. Material and construction costs were examined, the last of
which were significant. Household characteristics, structura) characteristics ( including age and
condition which were significant) and neighborhood factors were all examined for their effect on
home improvement expenditures,

In summary, the reel estate valuation section and this housing section are reviewed
because of the imporiance of real estate to historic rehebilitation and also because the factors and
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methodology in these studies are useful information for this dissertstion, There ars a greet meny
studies in these areas and the studies reviewed here arg only 8 few of them. However, each of the
studies reviewed i3 referenced in the Methodology ( Chapter 5) for its use of the factors mentioned
in this review and for any other relevent methodology fssues. Then each study {s referenced in the
Regression Resulis and Implications (Chapter 7) for purposes of the comparison of the results
with the resuits of this study. These studies all used information from actual reel estate projects
and exam1ined 1t by some type of regression analysis. Most of the factors are noneconomic and
represent the structure and condition of 8 bullding and its use and neighborhood. These
compesition factors are very important in the determination of the rest estate prices. The
significance of the factors is discussed in detefl in the Regression Results hd Implicstions
(Chapter 7).

Real Estate Tax Incentives

Since the TRA76 there have been meny studies on real estate tax incentives which are
relevant to this review because they affect historic rehabilitation. Dorr [ 1979) examined the
impact of the TRA76 and the RA78 on the investment in real estate tax shelters by constructing 8
simulation mode! to test the effects of the 1aws on new housing and new commercial property.
Besides the tax factors, the study also examined different merginal tax rates, earned incomes,
lengths cf {investment period, and assumed seiling prices of property in determining the rate of
return. The result was that the TRA76 had a nepative effect on the profitability of reei estate
fnvestments. The main tax provisions which contributed to this result were those 1imiting front
end deductions for construction perfod interest and taxes and prepaid interest.

Stern [ 1979] analyzed the effect of the TRA76, the RA78, and proposed tax law changes on
the internal rate of return and optimum holding pertod of income producing properties. A
simulation mode! was used which addressed assumptions about characteristics and size of the
investors' income as well as encompassing various tex siternatives. A few of the general results
obtained were ( 1) the combined effects of the two laws were minor for many fnvestors in
commercis! and residential property, (2) the Congressiunal intent was not supported by the tax
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laws a3 awhols, (3) the changes in net operating income and property values as small as 2% could
cause large changes In the after-tax Internal rate of return and the optimal holding perlod of
income producing ree! estate, and ( 4) the use of the maximum allowable declining baiancs
depreciation method rather than straight 1ine yielded no apprecioble adventage for investors.

Dickens [ 1983] exemined the impact of ERTA81 end TEFRAB2 on investment in
spartments by corporations and partnerships. A simulation was performed to generate after-{ax
{nternal rates of return. Among the results were that ERTAG1 caused on increese in meen after-
tax returns and that TEFRAB2 caused them to decrease. Overall, these returns increased as the
holding period increased. Also, the returns available from partnerships were consistently higher
than those from corporations.

Born [ 1984] developed 8 mode! to include cyclical inflation’s impact on res) estate
investment analysis This had not been explicitly included previousty in the traditional real estate
investment enalysis framework. The model incorporsted several analysis techniques including
capital budgeting and was then tested on a case study. 1t was found thet ( 1) cyclical inflation was
significant in resl estate investment analysis, (2) an increasing inflation rate was more
significant than a decreesing inflation rate, and ( 3) the type of asset acquisition finsncing was
sensitive to cyclical inflation.

Fisher, Lentz, and Stern [ 1984) examined the effects of tax law changes since 1976 on
the relative tax benefits available to investors in new and selected categories of existing
nonresidential property including rehabilitations. The present value simulation mode) focused on
the long run market response and used several financial and tax variables, including total cost,
credits received, and the yesr construction ended. The results indicated that prior to 1976 there
was a bias in the tax law in favor of investment in new struciures but since then the bies has
shifted in favor of the rehabilitation of older and historic structures. Inflation was found to have
an immater{al effect on the findings.

In summarizing the literature in the real astete taxation area, the tax laws must be
considered separately because of the very different impacts each can have on investment. There
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were mixed results of the JRA76 and the RA78. Dorr [ 1979] concluded that the TRA76 hada
negetive effect on the profitability of reel estate investment and that the RA78 restored some of the
equity, whereas Stern [ 1979] concluded that the lews had 8 minor effect on investors. Fisher,
Lentz, and Stern { 1984)] concluded that since the TRA76 the biss of the tax law has shifted away
from new construction and in fevor of older and historic bufldings. It is the general conclusion
that ERTA8 | fncreased the return of investment in real estate and TEFRAB2 decreesed it
[Dickens,1983). All of the studies reviewed here were simulations; no actual reel estate projects
were studied.

These studies provide background information as to the type of issues examined and the
results determined in the reel estate tax incentive area. The factors and methodologies are not of
direct interest to this study because of the different approaches compared to this dissertation.
OTHER TAX INCENTIVES

Investment Tax Credit

An ITC of 7% was adopted in 1962 to promote capital formation in certain business
properties. 1t was suspended from October 1966 to March 1967, a shorter pertad than planned.

It was repealed in December 1969 and reinstated in December 1971, InJanuary 1975, the rate
was increased to 108. The ITC was repesled again for expenditures after December 31, 1985,

Much of the early literature on the ITC ( late 1960s and esrly 1970s) concluded that it
provided & positive impact on investment. The central work of this time was by Hall and
Jorgenson [ 1967;1969;1971] who used a partial equilibrium investment mode) to examine the
impact of the ITC. They concluded that the ITC had a positive impact on investment spending. Many
subsequent studies found similer results [ Fratick,1970; Johnson and Carey,1970;

Bischoff,1971; Pitts and Whitaker,197 1] however, there were a few that disagreed with those
findings [Eisner,1969; Coen,1971 ; Klein and Taubman,1971). In the 1970s, meny of the studies
found that the ITC did not significently stimulate investment. Among the findings were (1) the ITC
may have only altered the mix of investment spending [Eisner,1973], (2) the effective ITC rate
was much smaller than the nominal rate [Sunley,1973), and (3) in many cases, the ITC
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rewsrded fnvestment that would have been undertaken without the ITC { U.S. General Accounting
Office,1978).

Many of the recent studies analyzed the wesknesses of the previous studies. Bird[1980]
reviewed meny tax incentive studies and concluded that researchers knew little about the
effectiveness of tax incentives and that research techniques were incapable of improving their
knowledge. |n addition, the tax incentives did not effectively or efficlently achieve most of their
objectives. Hendershott and Hu [ 198 1] painted to the problem of previous studies of examining
the ITC in aclosed system. Summers [ 1981] suggested that the design of the incentives was
important as well as their size and that interactions between tax policy and inflation must be
considered.

Wunder { 1978] used the Hall and Jorgenson madel with industry tax return deta to test
the ralationship between the {TC and investment in certain Industries during the period 1965-
1974. The results were ( i ) & significant relationship between investment and the change in the
optimum leve) of capital (which included the 1TC), (2) a t-test found that labor-intensive
industries used the ITC to a greeter degree ihan capital- intensive industries, and (3) industries
responded to the ITC in a firm-specific menner.

Posey [ 1978] performed a descriptive historical anatysis of the ITC for the purposes of
understanding the past and betng able to profect future tex policies. Some aof the findings of the
study were ( 1) Congress was responsive to inputs, (2) {ax legisletion was intertwined with
political considerations, and (3) the legel interpretation of qualifying ITC property has been
ltberalized aver time in favor of taxpayers.

Bait-Eimal [ 1978) investigated the effectiveness of the ITC in increasing the availability
of investment funds to corporations. He examined the COMPUSTAT data of 20 firms for five years
prior to the ITC and five years when the ITC was in effect. The results of the regression and
correlation analysis on the time series data were that the ITC significantly increased capital
expenditures and that it eppeered to improve the relationship between capital expenditures end net

income.



41

The primery objective of Foster [ 1981)] wes to determine if the ITC had a significent
impact on capital formation. Linesr multiple regression econometric models using 20 yeers of
time series dats were analyzed for eech of the FORTUNE 500 firms. The model with no ITC was the
best predictor of corporate investment and the mode! with ITC was the worst predictor. Therefore,
the result was an tnsignificant impact of the ITC on capital formation,

Rose [ 1983] surveyed corporate executives in Yirginiaas to their perceived importence
of the ITC in thelr deciston making for new equipment. The results of the statistical anatysis were
that thase deciston makers who operated relatively close to full output capacity perceived the
investment tax incentives as more important then did the others. However, the tmpact of the ITC
on decision making was only modest. The lowest perceived importance of the ITC was duringan
econom{c recession,

Maloney [ 1984) used intervention analysis to examine the association between the ITC and
investment activity around the periods when the | TC was enacted and when it was tncreased from
7% to 108. A twostep analysis was performed: ( 1) regressicn isolated the level of investment
that could have been attributed to influences ather than the economic factors specified in the
financial mode! anxi ( 2) residuals from the regression were analyzed using intervention analysis
(a time-series technique). |t was concluded that investment was positively impacted by the
enactment of and change in the rate of the ITC; meaning that there was a significant intervention
effect of the 1TC. There was no intervention effect of the control group ( property which did not
qualify for the ITC) which supports the assertion that there wes not a shift of investment away
from those investments that did not qualify for the ITC and to those investments thet did qualify.

Overall, this review of the recent ITC studies indicates that no conclusion can be reached
as to the effectiveness of the ITC in encouraging fnvestment. Some studtes concluded that it wes
effective [ Bait-Eimal,1978; Maloney, 1984) , others that the results were mixed [ Wunder,1978;
Rose, 1983] and another found that the I TC was ineffective [Foster,1981). Regression analysis
was the most commonly used methodology. Agoregeted dats by firm or industry was used in the
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studies rather than project dste. The only study reviewed that did not use regression was the
historical analysis by Posey [ 1978].

This review of the ITC studies Is for background purposes, only. Because of the different
{ssues and fectors involved in these studies, the studies do not provide adirect input into the
approach of this dissertation. However, it is notable that al) but one study used regression
analysis which is the methodology used in this dissertation.

Pollution Control

Nikolai and Elem [ 1979] used a present-value federa) income tax impact mode! to
determine the effectiveness of 8 provisfon in the tax law (Sec. 169 (|nternal Revenue Code of
1954, s smended); rapid amortization of pollution control facilities and eligibility for the 10%
polluticn {ax credit) which was enacted to stimulate investment in potlution control fecilities. The
result was that it was rarety (when the pollution facility had a long life) that the incentive worked
as plenned.

Tai [ 1981] developed present value decision models for not~for-profit institutions
making pollution control investment decisions by adepting cepital investment decision models used
by profit-oriented institutions. The study evaluated whether pollution control tax incentives
designed for profit-oriented institutions could also stimulate not-for-profit institutions to invest
in pollution control facilities. Most of the data set was taken from interviews of two not-for-
profit institutions. A simulation was performed to incorporate risk into the models, Results
showed that certain of the pollution control tax incentives, including the pollution tax credit and
tax-exemp? industrial development bonds, can act as a stimulus for not-for-profit institutions to
invest in a certified pollution control facility. Therefore, tax incentives designed for profit-
orfented institutions can provide en indirect incentive for not-for-profit institutions.

Kauder { 1982) surveyed firms in six industries which were ragerded s major polluters.
Empirical data were obtained on Sec. 169 in order to investigate the process managers use when
they choose between multiple tax incentive alternatives. The questionnaire consisted of the
following arees: legal; socio-psychological ; economic; accounting; and demographic. Statistical
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analyses were performed including ANOYA, discriminant analysis, and correlation analysis. There
were many results including; age of the equipment and si2e of the firm were associated with the
decision to select Sec. 169, and the level of knowledge of the incentive was not found to be related
to the rirms’ decision to select or reject Sec. 169.

Murphy [ 1983) performed a simulation snalysis to determine the ability of Sec. 169 to
encourage compliance with pollution standards and meke the required investment in pollution
control assets. His deciston model incorporated financial, tax, and regulatory varisbles and took
into account the intent of Congress in the enactment of the law. The results indicated that Sec. 169
was not effective in encouraging compliance with pollution control standerds.

In summary, the literature in the pollution control tax incentive area supports the
conclusion that the incentives were not effective [Nikoiai and Elam,1979; Murphy,1983] with
the exception that the incentives could have possibly been used effectively by not-for-profit
orgenizations [Tai,1981]. Simulation was the most common methodology [Nfkolaf and
Elem,1979; Tal,1981; Murphy,1983). However, Ksuder [ 1982) used several other
methodologies: ANOYA, discriminant analysis, end correlation enalysis. Kauder [ 1982] was the
only study that resembled a project-based study since it was based on actuai firms' decisions in
the potlution control tax incentive ares. These studies are of general interest because they
examined the effectiveness of tax incentives. However, none of the factors used in these studtes is
appropriste for purposes of this dissertation.

Energy

There are two types of energy tax credits for homeowners. The first 1s for energy
conservation expenditures, such as insulation ( 1S% of the first $2,000 of expenditures). The
second 1s for renewable energy source property, such as solar energy panels ( 40% of the first
$10,000 of expenditures). Carpenter and Chester { 1984] were the first to use household level
date to evaluate the effectiveness of the federal energy tax credits. They ssmpled homeowners in
the Western U.S. to determine awareness and use of the energy tax credit, the role of climate, and
the typa, age, and lacation of the dwelling. The use of the tax credit was found to be relsted to each
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of these factors along with the following socioeconomic factors: marital status, employment,
education, and income. Their analysis included logit. models and log-1ineer contingency tables. The
study concluded that 99% of homeowners who made an energy improvement would have done s0
anyway without the credit, This percentage was much lower for iiose making major energy
impravements.

Petersen [ 1985) replicated Carpenter and Chester [ 1984] using more recent data end
more spacific questions in the questionnaire. The incentive effect of the energy tax credit
incressed with the level of expenditures which was a similar resuit of Carpenter and Chester. The
reply by Carpenter and Durhem [ 1985] to the replication clesred up some of the confuston fn the
original study.

Procter and Tyner [ 1984) developed on snatytical mode! for comparing the 1ife-cycle cost
of alternative home heating systems under varying energy prices, government energy and tax
poticies, and electricity pricing schemes. The tax credit had varying impact depending on the
electricity pricing.

In summary, the effectiveness of the energy tax incentives varied with the amount
expended { Carpenter and Chester, 1984; Petersen,1985) and with electricity pricing { Procter
and Tyner,1984]. The methodologies used were logit models, contingency tables [ Capenter and
Chester ,1984; Petersen,1985) and simulation [Procter and Tyner,1984). Project-based studies
were performed using data on househelds [Carpenter and Chester,1984; Petersen, 1985).

Whilz the mathodologies of these studies are not useful for purposes of this dissertation,
the factors used in the project-based studies ore of interest, especially in the study of Carpenter
end Chester [ 1984). This is because of the similarity of the dats they used compared to the data
exemined fn this dfssertation.

Reseorch end Development

Eisner, Albert, and Sullivan [ 1984] studied the effectiveness of the resesrch and
development tax credii (25% of the excess resesrch and development expenditures over a base
amount) by using COMPUSTAT and survey dats. The tax credit was estimated using & constent



45
eligibility ratio from firms' research and development information. Comparisons of the estimeted
tax credit were then made. It was found that the credit had a 1imited potential for stimulating
expenditures and sometimes actually discouraged them. This study fs useful for this dissertation
from the broad tax credit perspective. [t is interesting to examine the effectiveness or lack of
effectiveness of other tax credits.

SUMMARY

As is evident from this review of the tax incentive literature, the issue of the
effectiveness of tax incentives has not been settied. More research must be done into the
effectiveness of tax incentives before any conclusions can be made as to the policy impiceations of
the incentives. Noconclusion has been reached s to the effectiveness of the HRTC.

A project-based approach is used infrequently in the literature. Of the studies reviewed,
the few project-based approaches are used in the historic preservation, energy tax incentive, and
real estate valuation, and housing aress, The Iimited use of project data is very likely because of
the unavailsbility of the information. This dissertation samples a databsse of historic
rehabilitation projects that has not been used in previous research. This is 8 unique opportunity
to perform a project-based study of & specific tax incentive: historic rehabilitation.

The methodologies of the studies reviewed are generally basic and subject to the
availability of data. Simulstions are often used as well as descriptive statistics and case studies.
Except for the reel estate valuation and housing studies, regression analysis is used rarely and
when it {s used the date are highly aggregated by state [ Feigenbaum andJenkinson,1984). The
real estate valuation and houstng studies comprise the majority of studies reviewed that examined
noneconomic factors such as the structure of the house, and the neighborhood characteristics.
None of the tax incentive studies combined regression analysis, project deta, and noneconomic
factors

in summary, this dissertation fills a gap in the literature on tax incentives. 1t studies the
HRTC: the effectiveness of which has not been determined. This is a comprehensive project - based
study of the HRTC which includes both economic and noneconomic iactors.
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In the next chapter, aconomic theories are axamined which provide the basis for the model
which s used to test the effactiveness of the HRYC.
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CHAPTER 4
ECONOMIC THEORY

Economic theories sttempt to explain the behavior of market participants at various levels
within the economy. With respect to the HRTC, the theory of externalities, for example, explains
why the private sector on its own might not rehabilitate historic buildings to an acceptable level.
The theory of excise subsidies suggests that a tax subsidy might remedy some externalities by
stimulating the privats sector to undertake more projects than it might otherwise undertake on its
own.

Most tax credit research to date has focused on economic behavior at the market level.
However, the effect of the HRTC can not bs evzluated directly by the aggregate theories of
externalities and excise subsidies. Project level snalysis provides evidence on individuel
behavior. The owners' reactions to the HRTC ere examined by elasticity theory. These aggregate
and project level theories ere examined separately.

THEORIES CONCERNED WITH AGGREGATE BEHAVIOR
Extecnality Theory

An externslity is a side effect of an activity that is borne by people not directly involved in
the activity. An externality occurs when (1) the utility derived from a set of goods and services
depends on the consumption or production of other people, or (2) the cost of production of a sst of
goods or services depends upon the consumption or production of other people [ Pogue and
Sgontz,1978,p.49). Historic rehabilitation can generate externalities because people other then
owners and occupants can be affected. Locally, the residents of a neighborhood may benefit from
improved aesthetics and additional commerce. Nationally, historic rehabilitation projects can
provide benefits to outsiders and future generations who benefit frrom having 8 part of history
preserved. The nature and extent of these axlernalities depends, of course, on the location and
significance of the historic rehabilitation project.

Conditions. Externalities are produced by ( 1) the interdependence of production and
utility functions among economic units (owners affect neighbors) and ( 2) non-compensation for
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these interdependencies (owners do not receive full compensation from users for benefits
received). These two conditions cause private costs (owner) to diverge from social costs ( includes
external benefits) [ Hymen,1973,pp.46-48).

Chargetaristics. Heed[ 1974, p. 187- 189) provides & seven-category taxonomy which
can be used to discuss some of the characteristics of externalities. These characteristicsare (1)
positive versus negative  historic rehabilitation is mainly & positive service to others), (2)
production versus consumption (owners are producers, beneficiares are consumers), (3) joint
supply versus separate supply ( historic rehabilitation involves joint supply because it does not
cause 8 raduction in benefits to some only because cthers increese their consumption), (4) smal)
numbers versus large numbers (rehabilitation could affect small or large numbers of outsiders),
(S) marginal versus inframerginal ( historic rehabilitation must be marginal in order for a tax
credit to be called for), (6) reciprocal versus nonreciprocal ( rehabilitetion can have reciprocal
effects when the benefits of the nicer neighborhood reflect back to the rehabilitated property), snd
( 7) private versus government { historic rehabilitation is typically private investment for
private use)

Effects. Because externalities are outside the price system, they can lead to inefficient
resource allocations [ Browning and Browning, 1983,pp.34-36). Consequently, their impact
cannot be determined by market forces. Depending on the situation, there can be either external
costs or external benefits. Since the market refiects only those costs and benefits of its
participants, those outside the market who receive benefits or incur costs of the activity do not
affect the merket.

With respect to historic rehabilitation, only the interests of thase directly affected are
reflected in the market. Consequently, the market fails o consider all the interests of the people
who are effected by historic preservation. Walter [ 1986,p.6] states this in ancther way by
suggesting that in the absence of tax incentives, the market contributes toward the abandonment
and destruction of historic properties rather than their rehabilitation and protection.
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Figure 4- 1 depicts these effects. Assuming the historic rehabilitation industry is constant cost
competitive, Sq is the aggregete supply curve and Dp is the aggregete private demend curve of the

rehebilitation owners. Dp is the demand of the owners for historic buildings to rehabilitate and

for supplies and labor with which to rehabilitate. This demand does not take into account
externalities. The downward sloping demand curve indicates that as the price of historic
rehabilitation drops, the owners' demend for historic rehabilitation incresses because they can get
more rehabilitation for their investment. The owners may demand a larger building or more labor
or meterials for a more expensive or higher quality rehabilitation due to the dacrease in the cost
of these factors. Sg represents the market of historic buildings and the suppliers of rehebilitation
materals and labor. At any given time the market of available historic buildings end supplies

( materials, labor, etc.) available for historic rehabilitation is fixed. Upon completion of the

historic rehabilitation projects, the owners become the suppliers of the rentel property. That s
beyond the scope of this study. The equilibrium is at Point X where Dp intersects §. P is the

price and Qq is the quantity. This level of spending, however, does not take into account the effects

of externalities on the prajects underteken.
The demand of those who gein external benefits is taken into account in the margine!
exiarnal benefit curve (MEB). The demand curves ( Dp and MERB) can be vertically summed

because the benefits derived by ons person do not diminish the benefits derived by others. The
total demand for historic rehabilitation, Dy, includes both internal (private) end external

(public) benefits. Point Z represents the equilibrium point which equates aggregete totat demand
for historic reniabilitetion, Dy, and aggragate totel supply of historic buildings end supplies, Sy.
Due to the market forces, the government may have to step in {o encourage owners to take
into account the external benefits of the activity through their spending decisions. If owners do not
take these external benefits into account they are more apt to destroy a building than save it which
was the case prior to the tax incentives when the awners had no incentive to act in other than their
awn interest. The government can induce owners o consider external benerits by instituting an
incentive that adjusts the equilibrium ( increese output) of historic rehabilitation to account for
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FIGURE 4-1
HISTORIC REHABILITATION EQUILIBRIUM WITH AND WITHOUT EXTERNALITIES

So = supply

Dp = private demand of rehabilitation owner

Dy = totel demend of rehabilitation owner ( includes MEB)
MEB = marginal external benafits

Qp = quantity at Dp=S9

Qe = quontity &t Dy=39

P = price at Dp=5¢
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the external benefits. There are many possible incentives, including deductions and tax icopholes.
However, an excise subsidy {s 8 populer means of corrective action in dealing with externalities
[Browning and Browning, 1983 ,p.42].

Merit Wants. The theory of mer it wants also attempts to explsin why government
intervention is sometimes necessary [Musgrave,1959,pp. 13~ 14). The theory holds that public
policy may dictate that thera should be an allocation of resources which deviates from that which
is reflected by market forces. This may be because individual values do not lead the market to
produce at a level that is satisfactory to the government's desires. An elite group is assumed to
exist which can make these decisions better then the market. Therefore, consumer preferences
ere interfered with. This theory allows for the government to intervene even when no
externalities are involved [ Pogue and Sgont2,1978,p.78).

Subsidy Theery |

Definition. The HRTC reduces the cost of a rehabilitation project by the HRTC percentage.
The quantity, however, is still determined by the market. in effect, then, the HRTC s an ad
valorem excise subsidy [ Browning end Browning, 1933 ,p.105).

There is general agreement that tax credits can be viewed as subsidies
[Wiseman,1983,0.36). When there are externalities, the market equilibrium is inefficient (es
discussed in previous section) and an excise subsidy generally would be expected to improve
resource allocation [Browning and Browning,1983,p.110]. In some cases though, the cost of
correcting small markat inafficlencies that are due to externalities could exceed the benefits
[Browning and Browning, 1983,0.320]. Nevertheless, tax credits have remained a populer device
for making such corrections because ( 1) the rate can be eestly adjusted, (2) there are few
administretive problems, and ( 3) the morket is able to adjust to these changes [Brewning and
Browning,1983,p.42-43).

In many respects, the HRTC has the same basic effect as a direct subsidy beceuse in both
cases the government subsidizes & parcentage of the cost of the rehabilitation project. However,
since the HRTC is received on completion cf & project and a direct subsidy would generally be



received before or during construction, there is a timing difference. There 1s acost to the
government of both forms of subsidy since the funding must come from sources such as tax
revenues or borrowing

The HRTC is available to all qualified rehabilitations of histeric bufidings regerdless of the
external benefits each rehabilitation creetes. Although some bufldings involve more external
benefits than others (8s discussed in the previous section), it would be very difficuit and involve
much subjective judgment to determine which buildings warrant a tax credit end which do not
warrant acredit on the basis of their external benefits. Therefore, the HRTC is available to all
historic butldings and it is assumed that overall, the tax credit leeds to an increese in
rehabflitation which takes into considaration the external benefits.

Effects. The effect of an excise subsidy or tax credit ( HRTC) fs to reduce the price of the
good by the amount of the subsidy. This stimulates more output. If the price cut is passed along to
the consumer (the renter of the historic building), consumption of the good will aiso increese.
Therefore, as long 8s the lew of demand is valid (as it always 1s) the subsidy will stimulate output
and consumption [Browning and Browning, 1983 ,p.106). The subsidy does not reduce the true
cost of production but rether a portion of the cast is provided by the government. It reduces the
percentage of costs incurred by private owners of rehabilitated buildings. The government
assumes part of the risk and becomes, in theory, 8 co~owner of the project because it is partially
subsidized by the government [ Maysher,1977).

The HRTC reduces the marginal cost of rehabilitation. This shifts the aggregate supply
curve of the historic rehabilitation merket, So, downwerd. Therefore, investors will be
interested fn historfc rehabilitatiens, their quantity will increase, and more money will be spent
on them.

This discussion is presented graphically in Figure 4-2 which is derived from Figure 4-1.
Prior to the HRTC, S is the supply curve. Therefore, Py is the price of historic rehabilitation

and (y is the quantity of historic rehabilitstion. The demand curve is Dp: the private demand of the
rehabilitation owner for historic rehabiiitation without taking external benefits into account, The
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FIGURE 4~2
HISTORIC REHABILITATION WITH A SUBSIDY (OR TAX CREDIT)

Sp = supply before HRTC

Sy = supply &fter HRTC

Dp = private demand of rehabilitution owner

Dr = total demand of rehabilitation owner
MEB = marginal externel benefits

Qo = quantity at Dp=5

Po = price &t Dp=5¢

Q¢ = quantity at Dp=5,

Py = price st Dp=8,
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spending on the rehabilitation of Po * Gg is the amount spent by the owners of their own money
(Point X). The total spending = private spending. The market output of Qg does not consider the

external benefits.

it 1s assumed the HRTC is then implemented in order to induce the owners to consider the
external benefits. Figure 4-2 shows that the HRTC decreeses the price of historic rehabilitation
to P and therefors the supply curve decreases to 5). Because of the subsidy (HRTC), the owners
can do the same amount of rehabilitation at & lower cost or more rehabilitation at the same cost as

without the HRTC. The credit induces the owners to take external benefits of others into account
because although the owners operate on their private demand curve, where Dp = S, (Puint Y), that

quantity translates to Point Z on the owners’ total demand (D) curve. The total spending =
private spending + HRTC. The quantity increases to Qg. Assuming demand is not perfectly

nelastic, total spending increases as a result of the HRTC due to the decrease in the price of
historic rehabilitation. This increase in spending is possible bacauss it is assumed in this theory
(end 1n this study) that the owners have not made thewr decision of how much to spend and
therefore can alter their spending decisions 83 a result of the HRTC. The total spending is the
amount spent by the rehabilitation owners including their own spending and the HRTC they
receive |t is based on the total demand (Dy) which takes into account external benefits of others
because the MEB is built into it. The private spending is the total amount spent by the owners less
the HRTC. 1t 13 the amount of their own money spent (P4 * Q¢) which 1s dotermined by the
intersection of Dp and S4. Assuming an elastic demand, this private spending in the HRTC peried 13
greater than private spending prior 10 the HRTC (Po*Qy).

In order to set an optimum HRTC (Pg~P), the aggregate demand curve, Dy, the private
demand curve, Dp, the aggregete supply curve before the tax credit, Sp, and the aggregate supply
curve after the tax credit, S4, must be known for each owner. These effects are not observable and

therefore not passible to calculate. However , any tax credit which decresses the price by an
amount up to (Po-Py) encourages more rehabilitetion than in the no tax credit situation.
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Figure 4-2 is not likely to be a perfect representation of reality. If the owners increese
totel spending by &t Jeest as much as the HRTC then the HRTC policy 18 cost effective because the
increase in spending offsets the cost to the government of the HRTC. Cost effectiveness, in this
study, invoives the compar{son of the ‘tax expenditure'> o the government and the change In
spending on historic rehabilitation due to the HRTC.

If the owner's spend less than without the HRTC ( inelestic demand), the HRTC is not cost
effective because the spending does not increase by the cost to the government of the HRTC. The
owners may spend more of their own money however in order to receive 8 higher HRTC since the
HRTC 1s 8 percentage of spending. This indicates the “coupon effect”. For example, coupons are
given to retail customers o encourage them to use the coupons and in the process they may spend
more on the coupon item than they would have without the coupons. Spending may be redirected
from other items to the ceupon item. The end result is more spending on the coupon item. With
respect to historic rehabilitation, the owners are 'fooled’ into spending more money because the
government pays for a percentage of the cost of the project. There is evidence of this "coupon
effect™. One instence is described by an owner of a historic castle in England: “Today the
Department of the Environment provides 40 percent matching grents- in-aid for repairs of
historic buildings. ‘It encourages you to put your own money in,’ says the commender , who has
received seversal grants. 'You spend more than you might otherwise,"™ [ Leccese and
McCormick, 1986).

Descriptive statistics (Chapter 6) provide the total and private spending levels in the 0,
108, and 25% HRTC periods. The significance of the HRTC on total spending and private spending
are determined fn the regression analysis. This information pravides evidence Into the cost
effectiveness of the HRTC policy. If tota) spending stays the seme or increeses (and therefore
private spending does not decrease by more than the HRTC percent) then the HRTC is cost effective.

S pechmon( 1977,p.356] presents the definition of tax expenditures as defined in the
Congresaiona) Budget and Impoundment Control Act of 1974 es “revenue losses altributable to
provisions of the Federal tax laws which allow a special exclusion, exemption, or deduction from
gross income or which provide 8 speciel credit, e preferential rate of tax, or 8 deferral of tax

lisbility."
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Flgure 4-3 provides another view of how the HRTC generates additional rehabilitation
activity. This demonstrates that csre must be taken not to institute too high a tax credit
percentage because this could cause costs to exceed benefits. The total cost curve, TC, and total
benefit curve, TPB, are dorived from the Dp and S curves in Figure 4-1 {Browning and
Browning, 1983,pp.42~44). Expanding rehebilitation would never be profitable without e
subsidy, in this case, because costs would always exceed benefits. The total benefits, which include
the external benefits, are represented in the total social benefits curve (TSB). When teking the
aexternal benefits into account, expending output would be desirable up until Paint O et Qs because
the total benefits exceed the total costs. Beyond Point 0 rehabilitation would not be profitable
because the costs exceed the benefits.

The quantity at the origin of the graph is Qy, the competitive output which assumes no
HRTC. The optimum or mast efficient level of rehabilitation in which the maximum difference
between the tots! benefits and total costs is achieved occurs at Point N with a quantity of Qg and
price of Pg. At this point the slopes of TC and TSB are equal as well as the marginal cost and

marginal social benefit. A tax credit can be used to induce the expansion of rehabilitation to Point
N. However, care must be taken not to increase quantity beyond Q3 beceuse the costs would exceed

the benefits It is difficult to determine when this point is reeched. However eny HRTC which
increeses rehebilitation beyond Q) end prior to Qx would be better than no HRTC. It is not the
purpose of this study to determine the “best™ HRTC rate which would achieve the most efficient
rehabilitation level, but rather the purpose is to @xamine the effect of the two actual HRTC
percentages of 10® and 25%.

Inframarqinel Externglities. The sbove discussion relates to “marginal externalities”
which involve shifts in equilibrium due to effects at the margin. However, “inframerginal
externalities” ( inside the margin) also exist. These do not result in an inefficient allacation of
resources as do marginal externalities because the value of the external benefit 1s 2ero at the
margin in private equilibrium. The equilibrium output is therefore no different with
inframarginal externalities then it is without such externalities. The effect of these externalities
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FIGURE 4-3
HISTORIC REHABILITATION EQUILIBRIUM WITH YARYING COSTS AND BENEFITS

TC = total cost

TPB = total private benefit to owner of additional rehabilitation

TSB = total social benefit to owner of additiona) rehabilitation ( including external benefits)
Qq = competitive quantity (no tax credit)

Qe = quantity at which TSB-TC is greetest
Qx = maximum quantity at TSB=TC
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would be small relative to privaie demand [Browning end Browning,1983,pp.46-47].
inframarginai externalities would be one reason to have no use for government subsidtes for
historic rehabilitation projects.

Figure 4- 4 demonstrates this concept. As in Figure 4~ 1, the total demand which includes
the owners’ demand ( Dp) and externelities (MEB) is curve Dy. Rehabilitation levels beginning

with Q; et Point 8, where Dp = Dy, have no margine) externalities (MEB = 0). Therefore only the
owners receive the benefits if the rehabilitation exceeds Q). Qg, the equilibrium for the owners
where Dp intersects MC ( merginal cost) at Point H, is grester then Qy , therefore there is no

marginal value of external benefits. Therefore a tax credit would not be called for to induce the
owners to take into account external benefits beceuse there are no marainal external benefits. The
HRTC should not be offered for this reason although it may increase the quantity of historic
rehabilitations. Rehabilitation should not be increased beyond Q¢ because the costs would exceed
the benefits to the owners.
THEORY CONCERNED WITH INDIVIDUAL BEHAYIOR: SPENDINO ELASTICITY

The theory of externalities and the theory of excise subsidies are designed to explain haw
the market responds in verious ways to tax and other incentives. Most resesrch on tax incentives
has focused on this aggregete market behavior. This study examines the aggregete issue by using
project level information. As well as providing evidence on the aggregate theories of externalities
ond excise substdies, this study contributes information on the individual theory level.

in particular, this study focuses on the effects of the HRTC on individual owner's spending.
These effects are explained in terms of elasticities of spending at the project level. The
significance of the HRTC in determining the spending on projects contributes towerd explaining the
owners' elasticity of spending ( how responsive his spending is to the HRTC). Accordingly, an
empirical analysis of the HRTC effects is designed to focus on the effects of the HRTC on project
spending. The theory background for that analysis follows.

One way to provide evidence on the effects of the HRTC is to examine the project leve! in
order to determine the owners’ reactfons to the HRTC policy. This can be done by determining the
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FIGURE 4-4
HISTORIC REHABILITATION WITH INFRAMARGINAL EXTERNALITIES

MC = merginal cost
Dp = private demand of owner

MEB = marginal external benefits
Dr = total demand of owner ( includes MEB)

Qq = quantity &t Dp=Dy
Q¢ = quentity at Dp=MC
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oppraximate demand elssticity of the rehabilitation owner. 17 the HRTC is a significant factor in
the spending decision of the owner, his demand is not perfectly inelestic beceuse the spending is
responsive to the change in price of historic rehabilitation due to the HRTC.

Definition

Elasticity of demend for historic rehabilitation is the percentage change in one factor
(historic rehabiltation) due to the percentage change in another factor (HRTC). The results
{Chapter 6) do not messure this elasticity directly but rather provide insight into the general idea
of whether or not demand is elastic. if the HRTC has & pasitive effect on historic preservation, the
owner must have an glastic demand: the increase in HRTC significantly affects the owner's
spending. In equation form elasticity is: change in historic rehabilitation/change in
HRTC*HRTC/historic rehabilitation.

The general for each individual owner is demenstrated in Figure 4-5. The downward
sloping demand indicates the elasticity is negative because as the price of historic rehabilitation
decrreases due to the HRTC, spending increeses because the same goods cost less. The negative slope
does not imply an elastic or inelastic demand curve because that depends on the slope of each
individual owner's demand curve and where he opesates on that demand curve. In the portion of the
curve from e=0 toe=-1, or [e|<1, the demand is inelastic: downward movements on the price axis
result in a less than proportional mavement to the right on the guantity axis. In this study, this
meens that & decrease in price &s a result of the HRTC causes a less than proportional increese in
spending. !n this case, spending decreeses in response to a decrease in price.

At the point e=~1, or je}=1, the downward movement slong the price axis results in 8
proportionate movement to the right along the spending axis. This meens that a decrease in price
due to the HRTC causes spending to remain unchanged.

Demand is elastic when thee<- 1, or Je|>1. A downward mavement atong the price axis
results in a more then proportionate move to the right along the quantity axis. tn this case, the
drop in price due to the HRTC causes spending to increase because spending is very responsive to
the drop in price. This is the desirable case from a policy standpaint.
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e = glasticity
D = demand of rehabilitation owner
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Effects

The effect of the HRTC varies depending on the elasticity of demand of the owner. The
owner's total and private demand is examined through the owners total and private spending
amounts. The effect of the HRTC on spending 1s tested through the regression which is discussed in
the Methodology (Chapter 5). If the HRTC does not have a pasitive effect on spending then the
owner is operating in the {pglastic portion of his demand curve (|ej<1). Tota! spending does not
increase due to the HRTC {f the owner’s demand is perfactly inelastic because of the owner's
unresponsiveness to the drop in price of historic rehabilitation. Private spending decreases in an
fnelastic demand situation. Resource allocation in the direction of maintaining the stock of historic
properties may be affected in this case because of the incressed number of bufldings rehabilitated.
However, resource allocstion is not affected as a result of the owner's unresponsiveness to the tax
policy.

An owner operating at the point where [e]=1 is operating between the elastic and inelastic
portions of his demand curve. In this case the decresse in the price of historic renabilitation due
to the HRTC leaves private spending unchanged. Total spending would therefore increese.

An owner with elastic spending ( [e]> 1) increeses his total and private spending due to the
HRTC. If the HRTC is a significant determinant of spending, the demand is not perfectly inelsstic
and the owner 1s responsive to the HRTC. Resource allacation is positively affected.

In summary, examining spending changes in response to the HRTC provides evidence of the
elasticity of demand for historic rehabilitation. An increase in private spending impties an elestic
demand of the rehabilitation owners. No qua in private spending implies that [el=1. A decrease
in private spending implies an inelastic demand and owners that are not responsive to the HRTC.
The effect of the HRTC on spending, wh!ch‘ is tested through the regression analysis, provides
additional evidence into the elesticity.

SUMMARY

Excise subsidy theory predicts that the HRTC would encourage rehabilitation owners to

take external benefits into account through their spending decisifon and to increase the quantity of
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rehabilitation projects. There is some evidence (Chapter 2) that the HRTC policy Increesed
spending and the number of projects. Evidence on the cost effectiveness of the HRTC is obtained
from the database used in this study and is examined in Chapter 6. The reecticn of rehabilitation
owners to the HRTC {s examined by project level information. This will provide evidence into the
demand elasticity of the owners: the degree of responsiveness of spending to the HRTC, Because of
the project level information available for this study this testing wil) also provide a closer look
into HRTC policy than had previously been possible.

A
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CHAPTER §
METHODOLOGY

This study is designed to assess empirically the effects of the HRTC and other factors on the
nature and spending on historic rehabilitation projects. The descriptive information included in
the project-based database is discussed first. This includes a discussion of the database end the
factors of interest in this study. Then the development of regression modsls to test two hypotheses
concerning the owners’ responsiveness 1o the HRTC is discussed.
DATA GATHERING

This first section of the methodology discusses the deta that are used to determine the

descriptive statistics (Chapter 6) and regression results (Chapter 7) regerding the HRTC end
historic rehabilitation. The development and content of the database are then discussed followed
by & discussion of the factors used in this study. Lastly, the process used to select the projects
from the detabese for this study 1s discussed.
Datsbase

The detabase used in this study was discovered by the suthor of this study after a long
ssarch for deta on historic rehabilitetion projects. Throughout the search, there was always the
sense that there was information available on the projects because of the requirements for
eligibility for the tax credit. After much background reeding in the aree, it was discovered that
the Nationai Park Service of the U.S. Department of the Interior is the governing body aver the
historic buildings in the country. The National Register of Historic Places wes of interest becsuse
a burlding must be 8 historic building to be aligible for the historic rehabilitation tax credit.
These buildings are listed 1n the Fageral Register 6 when they enter the Nationa Register but
more specific information on the buildings was needed such as the yeer each was built, the type of
construction, the location, and the size. These feetures of the buildings were expected to be helpful
in determining the reasons for different spending levels on rehabilitations. After talking with

6 The Federal Reqister is published daily and contains the government agency rules and regulations
issued each day.
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people at the Washington D.C. office of the National Register branch, Interegency Resources
Division of the National Park Service, it was discovered thet their records were available, They

stated it might be easier however to visit one of their five regional offices to gather the
information. The next step invoived talking with people at the Technical Preservation Services
Branch of the National Park Service who supervise the tax credit program. They stated the forms
the project owners must fill out for the tax credit are kept at the Nationel Park Service Regional
offices. Employees at a couple of the regional offices said it was possible to visit their offices and
examine the forms to get the information on the projects.

However, throughout all of this sesrching it wes dissppointing thet it was not possible to
examine prajects throughout the entire country without visiting all five of the regional offices
including Alaska and San Francisco. Over this several month period the author leerned a great deal
sbout historic preservation. One way was by subscribing to several periodicals and joining
orgenizations in the historic preservation ares. One organization joined was the National Trust for
Historic Preservation, an organization chartered by Congress to promote historic preservation.
Material was received concerning an annual conference they were having in Seattle and s part of
the information there was the mention of a database they collected on historic rehabilitation
projects throughout the country. This wes surprising and the suthor immediately called the
National Trust. The Directar of Public Policy Reseerch, Dr. Margeret Drury, was very helpful in
discussing the detabase, sending information, and extending an invitation to visit and use the
datebase for this disseriation. Because of the coding and other unique characteristics of the
database, the database could not b accessed outside of the National Trust. The conference in Seattle
was very helpfu in learning more about the database and several months (mid- 1986) later the
auther visited the Nationa) Trust headquarters in Washington D.C. to gather the date and run
statistical tests. They hod a greet deal of information on the buildings and projects in their
computerized datebase which saved 8 trip to each of the reglonal offices and a greet deat of hend
coding from forms. Dr. Drury and her staff were very helpful in interpreting the coding of the
database, checking for possible errors, and running statistical tests on a portion of the database.
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The National Trust's process of collecting the database and the content of it are discussed 1n the
following sections.

Development. The National Trust for Historic Preservation, Public Policy Research
Division, started collecting information in 1984 from the certification forms which project
owners submit at the stert of the projects as part of their application process for the HRTC, Their
data collection went back to the start of tax incentives for historic preservation with the Jax
Reform Act of 1976, which provided five yesr amortization of qualified rehabilitation
expenditures and which predated the HRTC. The purpose of the collection was "to help establish
informed estimetes of the magnitude of the program nationally.” [ Chittenden, DelLaittre, and
Drury,198S,p.1]. They found the information invaluable and began cading it for computer use.

The collection of the database information invalves photocopying and coding the
information from the certification and completion forms. This is done at each of the five National
Park Service regional offices and is constantly updated. It is an expensive undertaking. The
National Trust has spent over 3 125,000 which was matched by contributions from developers.
Therefore aver $250,000 has been spent in total on the development of the database
[Holden, 1985 p.iii).

The result is the PRIME (Preservation Resesrch and Rehabflftation Impact Estimation)
datebase. It is the only datebase on the rehabilitation of historic bulldings. The content of the
database is discussed in the next section.

Content The National Trust for Historic Preservation’s PRIME database contains
information on over 10,000 historic rehabilitation projects. These projects ere in different
stages of completion. They aiso have different statuses with regard to the HRTC. Some were
completed prior to the 10% HRTC, others received the 108 HRTC, and others received the 25%
HRTC Some projects were denied a tax credit, others have incomplete information, and others
may receive the HRTC in the future.

The database contains information from the two forms the owners of each historic
rehabilitation project must complete in order to gualify for the tax incentives (prior to the HRTC)
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ond the HRTC: the certification form and the completion form. These forms are discussed in the
Tax Credit Elgibiity section of Chepter 2. The information in the PRIME detabase is presented in
Tabla S- 1. It consists of the following information from the certification form: estimated cost,
use of government funding, date project started, sguere faet of the building, construction material
of the building, yeer the building was built, use of the building before and after the rehabilitation,
whether or not located in & historic district, state located, and housing units before and after the
rehabilitation. 1he information from the completion form includes: actual costs which qualify for
the HRTC, associated costs which do not qualify for the HRTC, completion date, and status of the
HRTC spproval (or disapproval).

Limitations. The limitations of the forms from which the database is obtained cen be
categorized into four arees: availability of project information, buflding characteristics, owner
characteristics, and environmental choracteristics. These 1imitations are not crucisl to this study
but rather would have been interesting to snatyze. The first }imitation fs the lack of available
information on rehabiiitation prajects which were completed prior to the 108 HRTC. Forms were
required to be filed certifying the rehebilitations for purposes of obteining the amortization tax
incentives of the 0% HRTC period. However, there are not many of these projects included in the
detabase. No information is available on projects prior to the Tax Reform Act of 1976 because
project owners did not complete forms such as these due to the fact that there were no incentives
for historic rehabilftation,

A related limitation 1s the lack of any projects which did not epply for the HRTC. Meny
historic rehabilitation projects were completed without an application for the HRTC. Projects
completed by governments, other entities, end individuals who could not qualify or did nat went to
apply for the HRTC did not complete the forms and therefore were not availeble to be included in
the database. An example of this is owners who rehabilitated & historic house and lived in it
themselves rather than rented it out to others. They were not eligible for the HRTC and therefore
did not complete the application forms. Analysis of these projects would be interesting but would
go beyond the purpase of this study. Limitations as to the representativeness of the prajects in the
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TABLE 5-1
INFORMATION AVAILABLE FROM DATABASE
Cartification Fora Coapletion Fora
Estimated Cost fictual Cost
Govearnaant Funding Associated Cost
Date Project Started Date Project Ended
Square Feat Status of HRTC Approval

Construction Type

Year Bullding Built

Use Before Rehobilitation

Use After Rehabilitation

Historic District

State

Housing Units Bafora ilehabilitation
Housing Units After Rehabilitation
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datebase as compared to the total number of completed projects is discussed in the section of the
chapter entitled: Process of Selecting Projects from the Database.

Another 1imitation concerning the availability of project information is the lack of
informatfon on associated costs for all projects. Some versions of the completion forms did not
include this ftem and therefore it is not available for 81l projects. These costs are not eligible for
the HRTC, however, it would have been interesting to determine i this spending changed over the
HRTC per{ods as the spending eligible for the HRTC changed.

Building characteristic limitations include the fact that the forms do not include the
condition af the bufldings prior to the rehabilitation. Other factors proxy for this in this study.
The appraised value of the buildings before and after rehabilitstions would also have bean
interesting because they would have given an indication of the extent of the rehabilitations.
Ancther omission s the emount of government funding for the projects which recetved funding.
The existence of funding s includad on the forms but the smount of funding fs not included,
Therefore, the spending of government funding is included in the private spending of the owners in
this study. However, since only a small percentage of the projects received funding, this is not a
critical issue.

Information on the owners of the buildings would have been interesting, such as whether
each owner wes an individual, partnership, or corporation. The Mational Trust attempted to obtain
information on this area by contacting owners directly. This attempt was not successful due toa
low response rate. This would have provided insight into the different ownership formats which
would have provided insight into other issues such as &dditionsl tax law effects. Insight into the
reasoning of the owners as to why they chose to invest in historic property rather then other
investments would also have provided interesting policy implications.

Several environmental factors would have provided for an interesting enalysis Two
exemples are the mortgage rate and the construction cost index faced by each project owner. These
are estimated in this study since the actual figures are not availeble. The location of each
rehabilftated building in terms of city or rural area would have provided 8 useful addition to the
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neighborhood factors. The historic district factor contributed somewhat to this issue of whether
or not the buildings were among similar bufldings or {solated. The city or rurel information
would also have provided a useful insight into a factor thet is omitted from the database: land cast.
Owners aof land bought at a low cost could be viewed as receiving a type of subsidy wherees ownesrs
of land bought at & high cost may need the HRTC to undertake the rehabilitation project and offset
the high cost of lend. The benefits to the city from the project ( both during and after the
rehabilitation) in terms of tourism, jobs, and the local economy may have been important
considerations of some owners but the information is not availsble. The opportunities upen
completion of the project would have been interesting to know because {f the prospects were good
and the building was rented prior to completion, more may have been spent on the rehabilitation
because the owner knew the costs would be recouped quickly.

Source of Fectors

The factors used lo examine historic rehabtlitation spending in this study consist of most
of the factor's in the database collected by the National Trust along with two additionsl fectors. The
sources of the fectors used is discussed in this section. Table 5-2 lists the factors by source. This
combined data set is used in this study The factors are described in the next sections.

Factors from Database. Much of the information in the National Trust detabase is used in
this study. The form from which each of the factors was obtained is 1isted in Table S-2. All of the
factors are from the certification form with the exception of actual cost (does not include
associeted cost) and completion date which are from the completion form. These forms are
discussed in the Tax Credit Elgibility section of Chepter 2.

From a comparison of Tables 5- 1 end 5-2 it {s obvious that a few of the database factors
are not included in this study. The housing units before and after the rehabilitation are not
included because this fnformation was omtted on some versions of the forms the owners
completed. The forms changed somewhat over the yeers and this was a factor that was not
consistently used. However, residential use was captured by the use after rehabilitation factor,
therefore the housing issue is addressed 1f not the number of units. The use before the
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TABLE 5-2
SOURCE OF FACTORS
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Database Additional
Certification Form  Comolation Fors
HRTC Perlod Actual Cost tiortgage Rate
Ooverrment Funding Complation Tiee Construction Cost Indax
Squara Feat
Construction Type
fige of Buliding

Uss After Rehabilitotion
Historic District

Region
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rehabilitation is not included in this study because the use after the rehabilitation was the mejor
interest. Also, the majority of butldings have the same after rehabilitation uss as before
rehabilitation use. The estimated cost is not included because this was often guesswork by the
owner. The actual cost upon compietion was studied instead because it determined the HRTC. The
associated costs were not included because these costs were not eligible for the HRTC. Some
versions of the completion forms did not include this item. Therefore, it is not available for all
projects and is not able to be examined in this study.

Additional Factors. As mentioned in the limitations of the database, some {nformation,
specifically the economic conditions facing the projects, would have been interesting to have
included on the forms and in the database. Since this information 1s not avatlable, it 1s
approximated for eech project. The two factors of interest are the market conditions of the
mortgage rate and construction cost index each project faced. These market conditions are
spproximated for esch project and are then included in the descriptive results of the projects.
These merket conditions, deflated for inflation, are alse included in the regression snatysis to
determine the effects of these factors on spending. The justification and the description of the use
of these factors is discussed in the next section. The process usad to approximate these factors
using national economic statistics for each project is discussed in this section.

Because the actual mortgage rates used by the project ewners in financing the projects are
not known, 8 mortgage rate is appraximated for each project n order to consider the effect of
financing costs on spending on the projects. The mortgege rate each project owner incurred in
order to recefve a loan for the project s approximated by the 90 day prime rate [ Survey of
Current Business,1972-1986] the month the rehabilitation was begun. The 90 day prime rete is
used as & surrogete for the actual mortgage rate because it is a short-term loen rate which is
generally the term of a construction loan. Doti and Adibi [ 1985) also used this prime rete as a
praxy for the cost of credit of residentisl buflding investment. The construction loan rates are not
available for the perfod of this study. The month the rehabilitation is begun is the date used to
appraximate the mortgege rate because construction loans are normally taken out at the stert of
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construction for the entire construction perfod. Therefore, the rate in effect at the start of the
project is normally the financing rate the owner pays for the project and the rate that affects his
spending decisfon.

The deflator used to deflate this mortgege rate to resl terms for purposes of the regression
snalysis is the Fixed Weighted Price Index for GNP -Fixed Investment [ Survey of Current
Business,1972-1986) ( 1972=100). The Fixed Weightad Prics Index measures the price change
of GNP only, holding the composition of GNP constant. This particuler index is appropriete
because it eppraximetes the infletion rate of residential and nonresidential investment (price
changes only) of the month the project was begun. The implicit price deflator which is often used
to adjust costs to res! terms is not recommended because it not only reflects price changes but also
composition changes of GNP [ Survey of Current Business, 1986). When the mortgege rate is
divided by the Fixed Weighted Price Index for ONP-Fixed Investment, the remaining rate is the
reel rate of interest. This computation is illustrated in Table 5-3. The average nominal mortgage
rate, the average deflstor, and the average resl mortgage rate are presented for eech HRTC period,
These averages represent the average for all projects in each HRTC period.

The construction cost index of each rehabilitation project approximates the cost of
construction materals and wage rates the rehabilitation owners faced. 1t is appraximated by the
index which is obtained from the E. H. Bosckh Building Cost Index [Survey of Current
Business,1986] ( 1972=100). This index 1S used bacause it is the most representative index of
historic rehabilitation costs across the country. This is because several types of buildings in
several citles with several different types of costs are included in the index. This index is the
average of three indexes on different use buildings: small residences; apartments, hoteis, and
offices; and commercial and fectory buildings. This index is based on 8 survey of building costs in
20 cities. Costs include building materials such as brick, lumber, cement, glass, and paint along
with wage rates, social security payroll taxes, and sales taxes. The index includes an inflation
component. It is averaged for the whole construction period of each project because it 1s assumed
that construction occurred evenly throughout the perfod.
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TABLE 5-3

CALCULATION TO DETERMINE AVERAGE MORTGAGE RATE AND CONSTRUCTION COST
INDEX IN DEFLATED TERMS BY HRTC PERIOD

08 HATC 108 HRTC 238 HATC TOTAL
6/®-10/7 11/79-7/61 8/81-12/63

Hortgoge Rate® 6.95 13.03 11.19 11.53
(divided) deflatord 1.61 1.09 2.3? 2.2
Hortgage Rate (real) 4.31 6.5 4.722 S.14
Construction Cost iIndax® 173.42 198.4 230.235 2.3
(divided) daflator? 1.81 2.1 2.3 2.20
Consiruction Cost Index

(daficted) 95.61 94.00 100.33 96.90

90 doy prime rate tha sonth each projact bagan, Survey of Current
Business, 1972-1006.

b Fixad Haighted Price Indax for ONP-Fixed Investasnt the month each project
began, Survey of Current Dusinass, 1972-1966, 1972=100.

¢ E.H. Boackh Building Cost Index avaraged ovar eaach construction period,
Survey_of Qurrent Business, 1972- 1986, 1972=100.

9 Fixed Haighted Price Index for ONP-Firxed Investsent averaged over each
construction period, Survey of Qurrent Business, 1972-1066, 1072=100.
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The deflator used to defiate the construction cost index for purposes of the regression
analysts is the Fixed Weighted Price Index for ONP- Fixed Investment [ Survey of Current
Business,1972-1986) (1972=100). It includes the costs of nonresidential and residentisl
structures, and addittons and aiterations to structures. This is a broader category of costs than the
construction cost index but is the most appropriate defiator for rehabilitation expenditures. The
average deflator over the project construction perfod is calculated for sach project because it is
assumed that spending occurred evenly throughout the construction perfod. The construction cost
index (with inflation) is divided by the deflator to obtain the defisted ( without inflation)
construction cost index. Table 5-3 presents the average construction cost index, average deflator,
and the average deflated construction cost index.

This same deflator is used to deflste the spending on each project for purposes of the
regression analysis. The deflation to real terms is needed in order to compare projects over 8 nine
year period on an equal basis, Spending is divided bry the Fixed Welghted Price Index for GNP-
Fixed Investment ( averaged over the construction pesiod) to obtein the spending edjusted for
infation which is examined in the regression analysis. Because the spending is construction
related, the deflator used to deflate the construction cost index is appropriate to determine the
spending in real terms for each praject.

Description and Justification of Factors

The factor's chosen consist of the HRTC ( the issue of primery interest) and several other
factors which control for influences on historic rehabilitation other than the HRTC. These fectors
are 8ll expected to impact on tha historic rehabilitation spending decision. The factors used in this
study which are listed in Table 5-2 are grouped into categories in Teble S-4. The categories
consist of the subsidies used with each hister ic rehabilitetion project: HRTC and government
funding; the merket conditions in effect when each project began: mortgege rate and construction
cost index ; the size and exterior cheracteristics of the bullding: square feet and construction type;
the condition of the building: age of the building, completion time, and use on completion; and the
neighborhood and area characteristics of the building: historic district and region. The
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TABLE 5-4
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CATEGORIZATION OF FACTORS, EXPECTED EFFECTS, AND UNITS OF MEASURE

Factor Expacted Effact Units of Heasure
Esoncaic Factors
Subsidies:
108 HRTC (TC1) + 1 if in 108 HATC pariod
258 HATC (TC2) + 1 if in 238 HATC pariod
Governsant Funding <OF) + 1 if usad government funding

Harkat Conditions:
flortgage Rate (MRD
Construction Cost Index
cch)>

Composition Foctors

Size ond Exterior
Charocteristics:

Square Feet (SOFT)
Hood Construction <CONS)

Condition of tha Building:
fige (ACE)
Completion Time (THE)
Rasidential Usa After
Coapletion CUSE)

Naighborhood and Areaa
Characteristies:
Located in Historic
District (WD)

Located in Northeast (NE) + or -
Locatad in Hidwast B> +or -
Located in Southeast (SE) + or -

approxinate sortgage rate
approxinaote construction cost

index

mumbar of square fest
1 if wood construction

age of building whan rehabi | i tated
aonths to compiete rehabilitation

1 if residantial use after
rehabi | i tation

f
f in Northeast
|
f
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justification for the use of each of these factors in the rehabilitation decision of an owner is
exemined in this section. Included in this discussion s the expected effect of eech factor on
spending. This is included for purposes of the regression anatysis which is discussed later in this
chapter A factor in which a positive effect (s expectad on spending is expected also to have a
positive coefiicient in the regression analysis concerning the effects on spending. Therefore as the
factor level increases, spending is expected to increase. A negative affect on spending means that
as the factor level increeses, spending decreases. The expected effects on spending are included in
Table 5-4. Also included in this section are references to studies that used the variables or
category of varisbles. The studies cited are discussed in the L iterature Review (Chapter 3). These
studies are included to demonstrate the importance of these variables in other rea! astate spending
studies. The descriptive results of these fectors including dollar amounts, totals, and percentages
are categorized by HRTC period and by yeer in the Descriptive Statistics (Chapter 6).

Spending Factors  The spending factors examined include: the total amount spent on each
historic rehsbilitetion project, totel spending (TSP) (that is eligible for the HRTC); the amount
of the owners own money spent ( total spending less the HRTC emount), private spending (PSP);
and these spending amounts divided by the square feet per project, total spending per squere foot
(TSFT) and private spending per square foot (PSFT). The spending per square foot is obtained for
each project and then averaged over all projects to determine an overal) average of spending per
square foot The justification for examining these spending amounts {s presented in the Economic
Theory (Chapter 4). Private spending is computed by subtracting the HRTC received by the owner
from the tota) spending. The HRTC received is computed by multiplying total spending by the HRTC
percentage in effect for the months of the project. Profects that span two HRTC periods,
therefore, receive a portion of two HRTC per-centages based on the number of months the project is
in each HRTC period. The actual HRTC received by the owner is not available information,
therefore this is the next best alternative.

The following reseerch studies were helpful in dealing with these spending factors:
spending on historic rehabiiitation projects, Feigenbaum and Jenkinson [ 1984); spending on
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general real estate, Mark [ 1980], Merk and Goldbera [ 1981], Dowall and Londis [ 1982 ; price
per square foot of building, Jud [ 1980] ; and price of land per acre, Maser, Riker, and Rosett
[1977] and Shonkwiler end Reynolds [ 19863].

Economic Factors. Subsidies Used. The subsidies examined in this dissertation are the
HRTC and government funding. Feigenbaum andJenkinson [ 1984] combined these factors into one
factor. However, this study is interested in the separate effect of each variable. Subsidies should
impact the spending decision of the owner. This subsidy effect is discussed in the Economic Theory
(Chapter 4).

The HRTC represents three time periods: the 0% tax credit period from 6-76 to 10-78
(TCO); the 10% tax credit period from 11-78 to 7-81 (TC1); and the 258 tax credit period
from 8-81 to 12-85 (TC2). The effective date for the 0% and 10% HRTC periods in this study
are the dates the expenditures became eligible for the incentives. The 258 HRTC was signed into
law in August 1981 which is the date used in this study. While expenditures were not eligible for
the HRTC unti! January 1282, projects undertaken from August to December of 1981 did so
assuming they would receive the 258 HRTC and perhaps delayed the projects until all
expenditures qualified for the 258 HRTC. Project starting dates are used to classify each project
into & tax credit perfod. This is because the HRTC percentage i affect at the start of the project is
the percentage that each project owner used in his spending decision on the historic rehabilitation
project. He was nat able to know of any lster increase in the HRTC even if his project extended
over a long enough time per-tod to get the benefit of a larger HRTC percentage for a portion of the
expenditures on the project. Because each project’s starting date is used to categorize the project
into an HRTC periad, some of the projects classified in the 0% HRTC period actually received the
10% HRTC (and possibly the 25% HRTC) for 8 portion of their spending if the project extended
beyond the 0% HRTC period. This is due to the fact that the HRTC is calculated on the spending
within eech HRTC period and not as of the project starting date. Also, some projects classified in
the 108 HRTC period received the 258 HRTC for a portion of their spending. All projects begun
in the 258 HRTC period ( for purposes of this study) were completed within the 258 HRTC
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perdod. Since the government picked up a portion of the cost of the rehabilitation project through
the HRTC, it should have hed a positive effect on spending. The effect is expected to be grestest
with the higher subsidy which occurred with the 25% HRTC.

The government funding (GF ) represents the use of federal, state, and local funding in the
historic rehabilitation project. There are many types of funding. Federal funding includes
Community Development Block Orants and Department of the interior grants. States and localities
also offer meny different types of funding. Most projects did not use eny governmant funding but it
was a vigble alternative for some projects. It is important to consider the effect of government
funding an spending because the funding is another type of government subsidy (other then the
HRTC) thet takes the place of private funds of the rehabilitation owner. Government funding fs
expected to affect spending positively. The stimulstory effect of government funding with regerd to
tax incentives was examined by Tai [1981] and Feigenbaum and Jenkinson [ 1984).

Market Conditfons. The economic varisbles of this category are expected to affact the
owners' spending because market conditions which are conducive tn rehabilitation may encourage
the owners to spend more than ctherwise. The category of market conditions was also used in the
housing studies of Dowall and Lendis [ 1982] end Boehm and Ihlanfeldt [ 1986).

The mortgege rate ( MR) of the month and yeer the project was begun approximates the
actual construction loan rate the owner of the rehabilitation project paid. It approximetes the
demand for money. This factor is importent to examine because the mortgege rate the praject
owners face may directly impact their spending. This assumes the project owners borrowed
money for thelr projects. it is not known which owners borrowed for their projects. There are
many facets of this mortgage rate issue that would be interesting to know, such as, which owners
borrowed money and how much, the cost of other investment opportunities, the after tax cost of
borrowing money, and the expected return from the project. However, these items are not
available which limits the conclusions that can be drawn with respect to this factor. Therefore,
only a general idea can be obtained in this study as to the mortgage rate each project owner faced
and whether or not the mortgege rate affected spending over the HRTC periods. On average, a
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negetive effect on spending 1s expected becauss when the mortgage rete 1s high (relative to other
HRTC periods) spending s expected to be low because the high cost of borrowing money may
discourage spending. A low mortgage rate may encourage additional spending on nonessential
rehabflitation ftems.

The nominal mortgage rate ( including fnfiation) s examined when considering the
mortgage rate the project awners used to make their spending decision. This is because the
mortgage rate which includes inflation is the rate the owners actually pay for financing. The real
mor-tgage rate (deflated for inflation) is important for the regression analysis because the
comparison of mor-tgage rates over & nine year per-fod would have a significant inflation component
without the adjustment. The mortgege rates must be comparable across all nine yeers. It is
important to include the cost of borrowing money for the historic rehabilitation projects in the
regression mode! in order to consider the possible fectors which may affect spending. The effect of
mortgege rates on the price of resl estate was examined by Maser, Riker, and Rasett { 1977} and
Daodi end Adibi [ 1985).

The cost of construction materiels is a factor in each rehabilitation owner's spending
decision. The construction cost index (CCI) represents the level of construction costs the project
owner faced. |t encompasses the demand and supply of the construction cost industry. While the
actual construction cost index of each praject would be more representative than this
approximated index, the actusl index is not available. The assumption of this study is that the
decision has aiready been made to undertake a historic rehabilitation project and therefore the
spending is the remaining decision given the economic conditicns in effect at the time. Other
investments compete for the owners' investment dollers. Howaver, once the decision to
rehabilitate a histordc building is made, a certain level of rehabilitation is required in order to
obtain certification of the completed rehabilitation and the HRTC. Therefore, if the cost of
construction materials incresses, spending may increase because these materials can not be
eliminated solely because they cost more than previously. However, an incresse in the
construction cost index can negatively affect the discretionary rehabilitation spending: spending
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that is not essential to the historical character of the rehabilitation. The mejor portion of the
rehobilitation spending is expected to be nondiscretionary spending due to ol of the requirements
necessary to qualify as a certified historic rehabilitation. Therefore, the averall effect is expected
to be positive.

The construction cost index (not deflated) Is important when investigating the factors that
affect the project owners' spending decisions. The construction cost index in effect throughout
each rehabilitation project affects the project owners' spending decisions. This is useful for
comparison purpases with other projects. Because the construction cost index may be an
important determinant of the amount of spending of a rehabilitation owner, it must be included in
the regression snalysis. In the regression model it is importent to include the defisted
construction cost index because the construction costs over the nine yeer period of this study must
be examiriad on an equivalent besis without an inflation component. Construction cost indices were
used in the studies of Boehm and fhisnfeldt [ 1986] with regerd to home improvement
expenditures, Doti and Adibi [ 1985) concerning residential building investment, and Holden
{1985} in a simulation mode! of historic rehabilitation.

Composition Factors. Size and Exteror Characteristics of the Building. Thesizeof a
building and its exterior can have a large impact on the cost of rehabilitating it. Since most of the
external walls must be retsined and the historic character maintained, the type of exterior will
affect the spending needed to rehabilitate the building to its original looks. Stmilar categories
were used by Boehm and Ihlanfeldt [ 1986 and Grether and Mieszkowski [ 1974).

The number of square feet (SQFT) in the rehabilitated building is expected to have a
negative effect on spending on historic rehabilitetion projects. This is due fo economies of scale,
Jarger buildings wil) have less spent on them per square foot than smaller buildings. The number
of aquare feet in buildings is a factor in many housing studies including Orether and Mieszkowski
[1974], Mayer [ 1981], Dowell and Lendis [ 1982], and Palmquist [ 1984). Square feet was 8lso
used in many rea! estate valuation studies including those of Mark [ 1980], Jud [ 1980), Mark end
Goldberg [ 1981}, and Shonkw/ler and Reynolds { 1986).
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The constructton type (CONS) of the buflding signifies whether the building is of wood
construction or brick , stone, or other construction. It is expected to affect the spending on the
rehabilitation. For example, a wood frama building is expected to be less expensive to rehabilitate
than a brick or masonry building ( everything else equal) and therefore should have a negative
effect on project spending. Since the frame and exterior of the building is often crucial to its
historic character, the owner hes to use the original construction material in the rehabilitation
and the spending therefore varies depending on its construction type. The construction type was
studied by Mark and Goldberg[ 198 1] and Carpenter and Chester [ 1984). The category of brick
versuys other types of construction was used by Grether and Mieszkowski [ 1974), Jud [ 1980],
ond Paimquist [ 1984).

Condition of the Building. The condition of & buiiding can greetly affect spending needed to
get the building back to its original state. The worse off the condition, the higher the spending
needed. Condition, per se, (s not avatleble from the database ( because it is not included on the
forms the owners complete) and therefore three factors proxy for it: the age of the buflding,
completion time, and the use of the building upon completion. Condition of the building was a
factor in many studies: Baehm and Ihlenfeldt [ 1986); Grether and Mieszkowski [ 1974] ; Shear
[ 1980]; Mayer [ 1981]; Merk and Goldberg [ 1981] ; and Palmquist [ 1984].

The age of the building (AGE) when rehabilitated is expected to have a positive effect on
spending. This is because in many cases the older 8 building is the more money that is needed to
rehabilitate it to its original condition and therefore more is expected to be spent on the building
than if the buflding was newer. The age of 8 building was used in many studies including the tax
credit study of Carpenter and Chester { 1984], the housing studies nf G~ather and Mieszkowsk
[ 19741, Mendelsohn [ 1977], Mayer [1981], Shear [ 1983], Palmquist [ 1984), and Boehm and
Ihlanfeldt [ 1986] , and the real estate valuation studies of Mark [ 1980], Jud [ 1980], and Mark
ond Goldberg [ 1981].

The completion time ( TIME) of the project is the sctual number of months used to
complete the rehabilitation. This Is expected to have a positive effect on spending because the more



— -

83

months of rehabilitation construction; the poorer the condition of the building, the more expense
that would 1ikely be involved.

The use of the completed buiiding (USE) 1s divided into residental and commercial uses.
Residential use includes apartment buildings and houses. Commercial use includes office
butldings and warehouses and other uses include religious asnd educational uses such as churches
ond schools. Residential use is expected to have a nagative effect on spending because residential
buildings are generally smaller than commercial buildings [ Walter, 1986,0.8] and therefore less
is spent on their rehabilitation. Residential versus commercial property wes examined by Maser,
Riker, and Rosett [ 1977), Dorr [ 1979), end Stern [ 1979).

Neighborhood and Area Characteristics. This category is important to this study because
the area surrounding the rehabilitated buiiding cen greatly infiuence the spending on the
rehabilitation. Also, more may be spent on bufldings in particular regions of the country. This
category was used s 8 determinant in many studies including the energy tax credit study of
Carpenter end Chester [ 1984], the housing studies of Grether and Mieszkowski [ 1974],
Mendelsohn [ 1977], Dowell and Landis [ 1982], Sheer [ 19831, Paimquist [ 1984], end Boshm
aral Ihianfeldt [ 1986], end the real estate valuation studies of Maser, Riker, and Rosett [ 1977)
and Mark [ 1980).

The historic district represents whether the rehabilitated building is part of 8 historic
district. The standards for evaluation of a historic building may Ltz different if the historic
building is part of a histeric district than if it is individually Visted in the Natlona) Register. The
building could qualify for the HRTC 1f it is of historical significance to thedistrict. The
requirements for this are generally less strict then the stendards for individusi certification,
Therefore, less is expected to be spent in general on buildings in historic districts because the
HRTC is available to historic district rehabilitations with fewer restrictions as to amount spent.
Stricter standerds on other buildings may force the owners to spend more.

The region signifies in which of the five regions of the country the property is located:
Northeast (NE), Midwest (MW), Southeast (SE), West (W), or Alaske. Appendix A 1ists the
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states in each region. These are regions designated by the Nationz] Trust for Histor ic
Preservation. There are no completed projects in the database located 1n Alaska and therefore four
regions are examined in this study. The regions could have a varying impact on spending due to
varying econom{es of the regions, and ather factors, Therefore there is no expectation as to
direction of the effect of the regions on spending. Regions of the country were st;.mal by
Mendelsohn [ 1977 and Carpenter and Chester [ 1984).

At the time the author visited the National Trust in mid- 1986 and selected projects for
use in this study, there were 11,313 projects in the PRIME database. This included some projects
that were denied the HRTC, projects that were incomplete, and other projects that received the
HRTC. 8,613 of these projects were coded as approved certified rehabilitations as a result of the
Certification Form the owners compiete at the start of each project. There is no separste status
code for profects that filed the Completion Form and received the HRTC hawever it is those
projects which are of interest in this study. Therefore only those projects in the database with
actual spending amounts from the Completion Form indicating they received the pre-HRTC tax
incentives or the HRTC were examined. 2,504 projects were approved upon the completion uf the
project. The remeinder were pending epproval and 8 few were denied approval. 2,103 of these
projects had relevant information on the dates of the projects and the number of square feet, both
of which are necessary in order to determine the propers HRTC period and spending per square foot.
0f those projects, 1,984 projects had no missing information on the other factors of interest
including the financing, construction type, yeer built, use, historic district, and region. These
projects were examined in this study. The projects with missing data that were not selected were
distributed aver the HRTC periods in 8 way similar to the distribution of the projects with
complete information over the HRTC periods: a few prajects in the 08 HRTC period, more in the
10% HRTC period, and the greatest number in the 258 HRTC period. Therefore, the results of
this study would not be expected to be significantly different if all of the projects with complete
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date were examined. The results would also not be expected to be different if more completed
projects were includad in the detabase because there Is no evidence of bies In the includad projects.

Table 5-5 presents a comparison between the number of completed projects examined in
the database categorized by yeer ended end the total number of completed projects by yesr comptled
by the General Accounting Office (GAO). The latter information is 8lso presented in Table 2-2 of
Chapter 2. This GAO informetion does nat include projects eligible for tax incentives in the 0%
HRTC perfod. The GAO information is categorized by yeer ended and therefore the projects in the
database are compared to the GAO information according to yeer ended. However, this study
categori2es profects by yeer started. Therefore, the project totals per HRTC period ere different
when categorized by year ended in Table 5-5 as compared {0 year started. The third column of
Teble S-5 indicates the percentage of projects examined in the database of the totel number of
completed projects determined from the GAQ report. Approximately one-third of the total
projects are examined in the 108 and 258 HRTC periods. The lowest percentages eccur in the
first two years of the HRTC ( 1979 and 1980: 20%) and last two years of the HRTC ( 1984: 212
end 1985: 28). The low percentages in the 10% HRTC period ar-e somewhat a function of the
different recordkeeping by the National Park Service prior to 1982. The national office of the
National Park Service in Washington D.C. collected the applications and certification forms prior
to 1982 for the entire country. When the regional office system was set up in 1982, the reglonal
offices begen the collection of the forms and the Washington D.C. office distributed some of the
forms to the reglonal offices. The confusion over these forms may be part of the reason for the low
number of projects recorded in the detebase from the!0® HRTC period. Also, the Natfonal Trust
seems to be mast interested in the 258 HRTC period. An indication of this is that their data
collection did not begin untfl 1984, The explanation for the low percentage of completed projects
included in the database in 1984 and especially 1985 is due to the great time, money, and effort
necessary to update the database. The National Trust makes every effort to update the database,
however 1t takes time to gather the information at each regional office and then code it into the
computer. This iag due to recordkeeping also explains why there are a great many projects



86

TABLE 5-5
PROJECTS COMPLETED AND ELIGIBLE FOR THE HRTC BY YEAR ENDED

Yeor Database ORD Total® Parcantoge of Databasa to Total
0% HRTC:
1076 1 b b
104 2 . .
1078 8 » b
108 HRTC:
1979 28 e e
1960 120 T2e 20°
1081 230 STc) 43
238 HRYC:
1982 25 S83 " <]
1063 712 1,102 6o
1064 204 1,424 21
1085 39 1,735 2
TOTALS 1,904 6,241

9 Source of tha Totals: U.S. Ganeral Recounting 0ffica, "Tax Policy and
ﬂtg;nlstratlm, Historic Preservation Tax incentives,” fugust 1, 1980,
p.26.

b Veor and totals for 1976~1978 are not available from the GRO Total source.

°Tha 752 is tha total nuaber of projects coeplated in 1979 and 1960 ond the
208 is the percantage of database projects to the total projects
coaplated in 1070 and 1080.

NOTE: Tha database project mmbers do not match tha mmber of projects
categorizad by HRTC periods for this study bacause this table is
catagorizad by ysar and not ysor started as the projects are cotagorized

for purposes of this study.
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(5,998) included in the database which were approved at the stert of the project but the detsbase
does not have the compieted project information and ther-efore the projects are not included in this
study. While there are some limitations to using the Netional Trust datebass, it must be kept in
mind that to gt information on a higher percentage of completed projacts, one would have to visit
each of the five regional offices and hand code a database from the certification and completion
forms.

In summesy, this is the process that was used o select the HRTC projects examined in this
study. While more information on the projects not chosen would be interesting, such 8s
informatfon on the projects denici thie HRTC o projects stil) pending the HRTC, that is not the
focus of this study and Is therefore for future research. All of the completed projects in the
database which received the HRTC and have complete information are anelyzed in this study.
STATISTICAL TESTING

This second section of the methadology discusses the method which is used to test the effect
of the HRTC on historic rehabilitation spending. The factors (discussed in previous section), aleng
with the HRTC, which affect the owners' spending on the projects are examined by regression
analysis. The results of this analysis provide insight into elasticity theory which is discussed tn
the Regression Results and implications (Chapter 7).

Hypotheses

Based on economic theory ( excise subsidy theory and elasiicity of demend theory of
Chepter 4), hypotheses are formulated to evaluate the effectiveness of the HRTC in affecting the
owners' spending. These theories can not be proven but rather provide guidence as to the effect of
the HRTC. These hypotheses are designed to pravide evidence concerning the issue of whether the
HRTC is a significant determinant of spending on historic rehabilitation projects.

The following hypotheses are formulated:

1. Ho: The HRTC did ngt affect totel spending per square foot for rehabilitation.
Ha: The HRTC did affect total spending per square foot for rehabilitation.

2. Ho: The HRTC did not affect private spending per square foot for rehabilitation.
Ha: The HRTC did affect private spending per square foot for rehebilitation.
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Concerning the first hypathesis, the inability to reject the null would imply that the HRTC
was not a significant factor with respect to total spending per square foot of the rehabilitation. In
this ease, the awners' tota) demand ( Dy in Figure 4-1 and 4-2) is inelestic end not responsive to
the HRTC. Other fectors were more important to the owner than the price of rehabilitation. These
other factors could be intangible, noneconomic factors such as a preference for now construction.

Rejecting the null hypothesis concerning total spending would indicate that the HRTC was a
significant determinant of spending per square faot of rehabilitation projects. (n this case, total
demend (D) is elestic and responsiva to the HRTC. Consequently, the HRTC hed a significant effect
on totel spending. Noneconomic factors may also have been important to the owner, however they
did not counteract the effect of the HRTC.

Concerning the second hypothesis on private spending, not rejecting the null would imply
that the HRTC was not & significant factor with respect to private spending per square foot. The
owners’ private demend ( Dp) was inelastic and not responsive to the HRTC. This indicates the
HRTC was not influential in encouraging the owner to spend more of his own money ( tote) spending
less the HRTC received) on historic rehabilitation than prior to the HRTC. The HRTC may be s
significant factor in his total spending decisfon ( in which csse the first null hypothesis is
rejected) and not a significant factor in the owner’s private spending decision. This may be
because the noneconomic factors are more important to the owner with respect to his own money
than when he spends the government’s money.

Rejecting the null hypothesis would imply that the HRTC was a significant factor with
respect to private spending by the rehebilitation owner. The private demand (Dp) was elastic and
responsive to the HRTC. The decresse in price of historic rehabilitation influenced the awner to
shift some of his spending away from other goods end into historic rehabilitation. The owner's
preferences were very much affected by the price decreese in historic rehabilitation due to the
HRTC. In this case, the amount of the owner’s own money spent was significantly influenced by the
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HRTC. Therefore, the noneconomic factors did not override the importance of the HRTC in the
private spending decision of the rehabilitation owner.
Qeneral Mogel
The following general mode! is develaped:
Spending=1( Economic Factors, Composition Factors)

The HRTC i3 an economic factor {n this model in addition to government funding and
market conditions. Composition factors include size and exterfor characteristics of the butlding,
condition of the building, and neighborhood and area characteristics. These are the factors
discussed in a previous section of this chapter, most of which are in the National Trust database,

A concern of using this model is that thers sre a great many historic rehebilitation
projects with many different attributes. These projects must be comparable in order to examine
them es agroup. The differences between the projects are ceptured in the factors of the model.
Yarying opportunities are examined by the subsidy and market condition factors, varying butlding
sizes &nd types are examined by the structural characteristics of the building, and conditions of
the buildings are exemined by the complexity of project factors. Inorder to compare spending on
an equa) basis over an eight yeer per-iod, the spending amounts are deflated to real terms. Inorder
to compare many sizes of buildings, the spending is divided by the number of square feet in the
building. This technique is used in similar studies of lsnd prices which examine the spending per
acre. Land, like buildings, can vary greatly in size, o it S necessary to use a common
denominetor (square feet) when examining spending.

R | IS

Two regression models are used to test the effect of the HRTC on tatal and private spending

adjusted for size. These models can be represented as foilows:
Y1=bo+byXy +boxp+b3x3+bgxg+bsXs+ heXg +byxy+bgXg+ bgXg+byoXyg+hy Xy + @
Y2=bo+byXy +baxz+byXz+baxq+ byxg+bgxXg+baxy tbyxg+Doxg+byoXig+hy Xy ¢ @
v = totel spending/square foot ( TSFT)
y2 = private spending/square foot (PSFT)
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Xy = HRTC (TCO) (TC1) (TC2)

X = government funding (6F)

X3 = mortgage rate (MR)

X4 = construction cost index (CCH)

Xs = square feet (SOFT)

%g = constructicn type (CONS)

%7 = age of the building (AGE)

Xg = completion time (TIME)

Xg = use of completed building (USE)
Xyo = historic district (HD)
Xyq = region (NE) (MW) (SE) (W)

Multiple regression enalysis is performedon these models. It is appropriate in this study
because the effects of each HRTC period on spending are the main concern and the effects of other
variables on spending are also of interest. Multiple regression analysis determines the positive or
negative effect of each variable on spending and the extent that spending changes due to a change in
each of the fectors. Spending p2r squere foot (v, endy,) is the dependent varisble because it is
dependent on the other veriables. The other variables (x's) are indepencent variables. The effects
on spending per square foot are determined by combining complete project information on each
project with informeation on all of the other projects. Therefore, there is a value for each variable
for each of the 1,984 projects. The regression analysis determines the coefficients (b's) for each
of the varisbles. The factors either have a significant effect on spending or not. This is determined
by & two-tatled test because it is more conservative than a one-1ailed test. Although some
variables have expected signs, the effects could be in either direction. If they have a signiticant
effect then their coefficient is examined. It has either e positive or negative sign and a number.
These indicate if the variable has a positive or negetive effect on the dependent verieble ( spending)
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oand the extent sn increase in one unit of the independent variable increases or decreeses spending.
The bg term is the intercept which is the spending level with no fectors considered.

Two linear regressions are run: one for each dependent variable (TSFT and PSFT). There
i3 evidence tn the rea! estate and tax incentive literature for the use of logarithmic regression as
well as linear regression when the dependent variable is total spending to determine which is the
best fit for the data. Totel spending as the dependent variable 1S often associated with
heteroscedasticity, therefore logerithmic regressions are needed to control for it. However, when
the dependent varisble is scaled by square feet, as in this siudy, thers 13 no heteroscedasticity
problem and therefore the linear format is approprisie. Linear ragression allows the elasticity to
vary with the different levels of the variables [Mallels,1980). For example, if completion time
increases from six months to one yeer, there may be a big difference in spending. However, an
increase in completion time from three and one-~half years to four yeers ( lso a six month
increase) may not increase spending significantly. The interpretation of the coefficients of the
linear regression is in terms of dollars per square foot,

The results of this regression snalysis are presented in the Regression Results and
Iimplications (Chapter 7). The results include the overall explanatory power of all of the
independent varisbles in explaining spending and the coeffictents of each independent variable and
therefore their individual effect on spending. The computer programs used to run the regression
analysis are SYSTAT (System Statistics) and SAS. Interesting policy implications, including some
related to the economic theor1ies, are discussed in Chapter 7.

Yoriable Codification

The codification of the variables for regression is discussed in this section. All historic
rehabilitation projects included in the database which were completed by the end of 1985 with no
missing information on the factors of interest are used in this study. The total number of projects
studfed is 1,984. A thorough description of the selection process in determining the prajects in
this study is presented in the Process of Selecting Projects from the Database section of this
chapter. The varisdles at interest are oblained from the database for eech of these projects. Next,
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the economic varisbles of mortgage rate and construction cost index are approximated for eech
project. This combined data set, which is described in the Description and Justification of Factors
section of this chapter, is then used for the analysis. The expected effects of each variable on
spending ( the sign of the b coefficient) are mentfoned in this section but they are discussed in
more detail in the Description and Justification of Factors section of this chepter.

The dependent varisbles are TSFT (yy) end PSFT (y5). These varishles are scaled by
anquare feet in order to control for differences in project size and defiated to real terms in order to
compare several years of spending. They are studied to determine if the HRTC had a significant
effect on the project spending when 8l) projects are equalized by 3i2e. Prcjects are equalized by
size because of the large differences in project spending end size. |f projects are not equalized by
size, these large differences would violate a statistical property of regression analysis,
homoscedasticity. This is discussed in the following section of this chapter, Stetistical Properties
of the Model.

The HRTC (x4) consists of two dummy varisbles which indicate the tex credit period in
effect when each praject wes begun (TC1) 1 if 108, 0 if O or 25%; end (TC2) 1 if 25%, O if
0% or 108. The 0% HRTC period (TCO) is represented by a O value of both TC1 and TC2. It is
used as the base perfod for comparison purposes. Dummy verfabies are used because the &rea of
interest is whether the 108 or 258 HRTC perfods affected spending. Projects ere clessified into
one of the three periods by starting dste. The HRTC period 1s expected to affect spending positively.

OF (x5) is adummy veriabie: 1 if the project received any federal, state, or local

government funding, O {f the project received no government funding. A pasitive effect is
expectad. MR (x3) is the mortgage rate, deflated. A negative effect is expected because a high

mortgege rate is expected to be associated with low spending as compared 1o a low mortgege rete.
CCl (x4) is the construction cost index, deflated. A positive effect is expected because a high

construction cost index is expected to be associsted with high spending as compared with a low
construction cost index.



—

93
SQFT (xs5) Is the actual number of square feet (in 1000's) in the rehabilitated building.

In this study, square feet of the rehabilitated building is included as an independent varisble and
negative effect is expected. Some studies that used price per square foot as the dependent verisble
(s this study does) also used square fest as an independant variable and found it to be a significant
factor [ Shonkwiler and Reynolds, 1986 and Jud, 1980}, A further justification for the inclusion
of square feet on both sides of the equation is provided by Palmquist [ 1984,p.397]: "Appraisars
have long known that price per square foot varies with the si2e of the house.”

CONS (xg) 1s @ dummy varisble: 1 {f wood construction, O 11 not wood construction

(brick, stone, etc.). A negative effect on spending 1s expected because wood construction is
expected to be sssociated with low spending. AGE (x5) is the actual age of the building at the start

of the rehabilitation. A positive effect on spending is expectad because the grester the age, the
more that is expected to be spent. TIME (xg) is the number of months used to complete the
historic rehsbilitation project. A positive effect is expected. USE (xg) consists of one dummy

varable: 1 if residential, 0 f commercial or other uses. A negative effect on spending 1s expected
with respect to residential projects because they are expected to be smaller and less expensive
than commerciol projects. HD (x,q) is a dummy veriable: 1 if part of a historic district, 0 if not.

A negative effect is expected.
The reglon (x4 1) divided the country into four reglons. The three dummy veriables are:

(NE) 1 if Northeest and MidAtlantic state, O if not; (MW) 1 if Rocky Mountein and Central Plains
state, 0 if not; end (SE) 1 if Southeast state, O if not. The remainder are Western states (W)
which are used as the basis for comparison. When the three dummy varisbles have values of 0,
this indicates a praject in the Western region. No psrticulsr pasitive or negative effect of the
region variables is expected.
Statistical P t

Four important statistical properties of regression anslysis are: ( 1) unbiased estimation
of the parameters; (2) normal distribution; (3) lack of multicollinearity; and (4)
homoscedesticity. Regression analysis is robust, mesning thet the results are not necessarily
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worthless 1f the statistical properties are not present. “... the strength of ordinary regression is
its great resilience....if the researcher sets up the probiem corractly, regression will tend to the
right answer under any reasonable practical circumstances, even if a great many of the classical
postulates are violated [Achen, 1982,p.36-37). However, evidence on these statistical properties
{s gathered to determine if any of the properties are not present, end if so if it is a limitation of
the study.

Unbiased Parameter Estimates. Ideally, in order to have unbiased estimation of the
parameters, there must be an absence of specificstion error. This means that the theoreticatly
specified variables are included 1n the regression [Rao, 1971). Any violation of this statistical
property in this study is examined by determining if all of the theoretically specified varisbles
ore included in the regression The theory in this tax tncentive aree does not specify particuler
varisbles. Therefore, the variables were chosen for this study after an extensive literature
review. Because this property can not be formally tested, the presentation of the tests of the
properties in the Regression Results and impiications (Chapter 7) does not include this property

Normality. Thestatistical property of 8 normal distribution can not be tested directly
because the distribution of the population of historic rehabilitation projects is unknown.
However, the central limit theorem states that as the number of observations increases, the
distribution of the sample approaches the distribution of the populetion which is assumad to be 8
normal distribution [Glass end Stanley,1970). While the distribution of the population of
historic rehabilitation projects s not known to be necessarily a normal distribution, the lerge
number of projects examined  1,984) provides evidence that the historic rehabilitation project
values in this study ere distrtbuted in a similer way as al! historic rehabilitation projects. This
then indicates that the projects examined are representative of all completed historic
rehabilitation projects ( including these projects with missing data and therefors not included in
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this study). This statistical property also can not be formally tested and therefore is not discussed
in Chapter 7.

Mutticollinearity. Multicollinearity is a threat io the proper specification and effective
estimation of the relationship between the variables. Multicollineerity exists when two
independent varfables, such as si2e of the praject and the age of the buflding, vary together and so
are correlated with each other. Therefore each varisble's cosfficient does not indicate solely its
effect on spending because other varisbles’ effects are enmeshed with 1t and the effects of the
variables con not be separated. Therefore, the parameter estimates ( coefficients of the regression
mode!) are unreliable [Lewis-Beck,1983,p.59) and the stenderd errors are large
[Kerlinger,1973,p.443). Perfect multicollinearity would meen perfect linesr dependency within
the independent varisbles which leads to 8 compietely indeterminate set of parameter estimstes.
The variances of the effected variables' regression ceefficients become infinite [Farrar and
Olauber,1967,p.93). .

Inorder to determine if multicollinearity exists in a study, Mark [ 1980] suggests
exemining the simple correlation coefficients and if any are large ( 1.0 is perfect
multicollineerity) then there may be multicollinearity. He also suggests regressing each of the
fndependent variables on the other n-{ fndependent variables o look for high R2 values (1.0 is
perfect explenatory power) This tekes into account the relationships smong all of the independent
variables. Both of these tests are performed in this study to determine if there is any evidence of
multicollinearity. Commod solutions to multicollinesrity are to omit e verieble or gether more
data. The latter option is not available in this study because all of the available historfc
rehabilitation praojects are studied. The results of the tests of this statistical property of lack of
multicollineerity are presented in the Regression Results and Implications (Chapter 7).

Homoscedesticity The statistical property of homescedasticity is violated if the verience
of the error term is not constant for all values of the independent variables. While the least
squares estimetes remain unbiesed, the significence tests and confidence intervals could be wrong
[Lewis-Beck,1980,p.28). For example, normally as the building size ( square feet) increases,
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thers is more variability in the spending and the assumption of homoscedasticity is violated. This
is heteroscedasticity. For this resson, meny resi ¢3tate studies on spending ( including this study)
divide the spending by the square foet of the project as a control for heteroscedesticity. This
control is utflized in this study. Inorder to test for heteroscedasticity, esch indspendent varieble
is plotted against each of the two dependznt vorfaiies (total spanding per square foot and private
spending per squere foot) to determine if either dependent veriable increeses as any of the
independent variables increase. If thisoccurs, then there may be evidence of heteroscedasticity.
The results of the tests of the assumptions of homoscedasticity are presented in Chapter 7.

The statistical property of homoscedasticity is not commonty tested which is evidenced by
the fact that of 8)) of the studies used &s authority in this chapter, only two studies tested for the
violation of this property. Only oneof the studies IS of interest to this dissertation in terms of the
way it corrected for heteroscedasticity. Orether and Mieszkowski [ 1974, p.136] divided the
price of housing by the square feet of each house because the price of housing alone varied greatly
depending on the size of the project. Therefore, as the size and price of the house increased, the
error gssociated with 1t also increesed. Therefore their dependent veriable was price per squere
foot. They stated that the transformation had virtually no effect on the estimated coefficients and
made very little difference in the t- statistic values (significance of the varisbles)

SUMMARY

The two main components of the methodology were discussed in this chapter: the
descriptive effects and the statistical effects of the HRTC. The database provides a great deal of
descriptive infermation about historic rehabilitation projects snd provides part of the input into
the statistical tests on the effects of the HRTC on spending The results of the descriptive
information are presented in Chapter 6. These results provide 8 summary of the descriptive
results of each factor by HRTC period end by year. This includes doller figures, counts, and
percentages pertaining to each factor.,

The results of the statistical tests are discussed in the Regression Results and implications
(Chapter 7). The actual regression models are presented and the effect of each varisble on



spending compared to the expectad effects. The statistical properties of the regression are also
discussed.
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CHAPTER 6
DESCRIPTIVE STATISTICS

The descriptive information from the database provides interesting statistics on the
projects rehabilitated in the HRTC periods. Descriptive statistics regerding the spending,
economic, and composition factors in each HRTC perfod and in total are axamined, A summary
concludes this chapler.

The summary information of the descriptive statistics of each factor is presented in Table
6-1 (spending factors), Table 6-2 (economic factors), and Table 6-3 (composition faciors).
These iables are used for purposes of the discussion in this chapter. More detailed information on
the factors is presented in Tebles B~ 1 to B- 16 in the Appendix. These tables contain tabulations
of means, counts, and percentages of the datebase factors, The information for these tables is
cbtained from the detabase enaly2ed n this study, of which mast of the information is obtainad
from the National Trust for Historic Preservation datsbase. Two additional factors are added.
These factors are discussed 1n the Methadology (Chapter S).

SPENDING FACTORS

The descriptive statistics on the spending on the historic rehabilitation projects ere
presented in Table 6-1. Average total spending per praject (TSP), average private spending per
project {PSP), average total spending per square foot per project (TSFT), and average private
spending per square foot per project (PSFT) are presented. The nominal and deflated amounts sre
included in the table.

The TSP increesed greatly, according to Table 6- 1, from $349,794 in the 0% HRTC
period to $596,328 inhe 108 HRTC period. This iss 708 increase. In deflated terms, TSP
increased 468 from $192,897 t0 $281,757. The HRTC periods, for purposes of this study,
represent information from the projects started in these time periods. Many projects continue
into the next HRTC period Moreover, it is notable that 1arger buildings were rehabilitated in the
108 HRTC period then in the 0% HRTC period. Square feet per project increased by 238 to
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TABLE 6-1

SUMMARY OF SPENDING INFORMATiON

99

O8 HRTC 108 HATC 2358 HRTC TOTAL
(ASEER 0F PAOJECTS 45 463 1,47 1,004
ISP nominal $ 340,704 $ 506,328 ¢ 478,086 ¢ 502,765
daflated $ 102,007 $ 201,797 $ 203,660 ¢ 221,041
noainal by reglon:
NE $ 411,820 $ 604,178 $ 502,356 § 541,029
] $ 210,438 $ 239,400 $ 450,007 § 423,007
$E $ 343,403 $ 542,74 $ 374,297 § 400,108
u $ 333,041 $ 762,028 $ 642,177 $820,00
GA0 average® $ 273,438 $ 527,830 $ 731,630 ¢ 670,013
square feat 13,511 16,502 11,629 12,979
PSP, nominal $ 322,073 $ 517,800 $ 358,427 § W, e
daflated $ 179,900 $ 245,901 $ 152,767 $ 175,101
ISFT nominal $23.00 $ 35.94 $ 40.41 $38.M
dafiated $ 14.28 $ 16.90 $ 17.2 $ 12.08
nominal by region:
HE $3.7 $ 35.00 $ 40.57 $39.20
[ ] $ 10.72 $ 28.11 $ 37.00 $ 335.62
SE $25. $ 30.91 $ 42.03 $41.80
W $ 20.33 $ 40.00 $ 43.08 $ 41.09
noainal $ 23.88 $ 31.21 $ 30.30 $ 30.42
deflated $ 13.20 $ 4.3 $ 12.91 $ 13.49

° Estimated spanding per approved project

TSP = Total Spending per Square Foot
PSP = Privata Spanding par Square Foot
TSFT = Total Spending per Square Foot
PSFT = Private Spending par Square Foot
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16,592 in the 10% HRTC period from 13,511 in the 08 HRTC period. This increased size of
projects accounts for part of the Increase in spending

The TSP decreesed by 20% from $596,328 in the 108 HRTC period to $478,066 in the
25S% HRTC perfod. In deflated terms, the decrease is 28% from $281,757 to $203,660. The
spending level of the 252 HRTC period remained above the 08 HRTC spending leve!. The buflding
size decreesed 28% from 16,592 in the 108 HRTC period to 11,829 in the 258 HRTC period.
The smallest TSP (nominal) in the 0 and 108 HRTC perfods was in the Midwest and the smallest
TSP in the 258 HRTC period wes in the Southeast. The highest TSP was in the Northeest in the 0%
HRTC period ena in the West in the 108 and 252 HRTC periods. The TSP for a1 regions increased
with the 108 HRTC. The TSP decreesed with the 258 HRTC in the Northesst and Southeest and
increased in the Midwest and West. More TSP was ssscciated with both the 108 HRTC and 25%
HRTC as compared to the 0% base period, however, TSP talled down in the 25% HRTC period
compared to the 108 HRTC period.

These results are not wholly consistent with the GAO information presented in Table 2-1
and summarized in Table 6-1. This comparison {s presented as a matter of potential interest, but
there 1s no resson to expect hat tha results would totelly agree. The GAO information ( nominal)
demonstrates an increese in estimated spending per approved project over all of the HRTC perfods.
The actual TSP decreased in the 258 HRTC period using the detabase of this study. These
differences are due to different procedures used in csiculating the numbers in the GAO information
as compared to the spending of this database. The GAQ expenditures are estimated and not actusal and
are hased on approved projects st the beginning of the rehabilitation which are not necessarily
completed projects eligible for the HRTC. This study examines only actual spending of completed
projects which received the HRTC, Therefore, the projects exemined in this study ere & subset of
those included in the GAQ information.

Some explanation is needed sbout the consequences of the computation of PSP prior to the
statement of the results of this factor. Because the projects are categorized in this study, for
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purposes of the HRTC, by yeer storted, and manv prajects extend beyond this initisl HRTC period,
this ndicates that many projects received a combination of two HRTC percentages on their total
spending. It is assumed ( for lack of any other information) that spending occurred evenly
throughout the rehabilitetion perfod. Therefore, the owners received the stated HRTC percentage
for the portion of their spending in that HRTC period. For example, project owners that bugen
projects in the 108 HRTC period  therefore are categorized in the 108 HRTC period for purposes
of this study) received the 108 HRTC on the portion of their spending in the 108 HRTC perod.
However, projects that extended into the 258 HRTC period also received the 258 HRTC on the
portion of their spending in the 258 HRTC period. Therefore, the overall HRTC received is
batween 10® and 258 of the total spending although the project is categorized in the 108 HRTC
period. This indicates an unexpected windfall for project owners that begen the projact in one
HRTC period and 2xtended it into the next (higher percentage) HRTC period because they actually
received a higher overall HRTC percentage than they expected based on the HRTC percentage in
effect when e project begsn. Only projects begun and completed in one HRTC period recelved the
exect HRTC percentage in effect at the start of the projects. This s true in this study of all
projects begun in the 258 HRTC period because no projects are examined that were completed
after December 1985, Therefore, the possibility of a windfall or higher HRTC percentage than
stated when the project begen is only possible, for purposes of this study, with the 0% and 108
HRTC periods.

As discussed, TSP increesed by 70% with the 108 HRTC period. Therefore, PSP is
expected to increase but to a lesser degree because the HRTC is subtracted from total spending in
the determ ination cf private spending. This increasse did occur because according to Table 6-1,
PSP increesed by 60% from $322,675 in the 0% HRTC perod to $517,880 in the 108 HRTC
period. In deflated terms, the increase is 38% from $178,386 in the 0% HRTC perdod to
$245,981 in the 108 HRTC period. Therefore, with the 108 HRTC, the owners spent 60% more
of their own money ( less subsidy from the government) than they did without the HRTC.
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In the 258 HRTC period, TSP is expected to increase by 25% as compared to the 0% HRTC
Spending leve! or an incremental 158 over the 108 HRTC spending leve! because of the subsidy.
However, since TSP decreased with the 258 HRTC perfod compared to the 10®8 HRTC period, PSP
ts expected to decreese by an even grester degree because the TSP decrease encompasses an
fncrementel increase of 158 due to the increased HRTC. According to Table 6-1, the PSP
decressed by 31% from $517,880 inthe 108 HRTC period to $358,427 in the 25% HRTC
period. in deflsted terms, PSP decressed by 38% from $245,981 in the 108 HRTC period to
$152,767 in the 25% HRTC perfod. In deflated terms, PSP decressed over the HRTC periods.
Less was spent in the 258 HRTC period than prior to the HRTC.

TSFT incrasced from $25.69 in the 0% HRTC period to $35.94 in the 108 HRTC period
which is 8 398 increase. In deflated terms, TSFT incressed 19% from $14.28 t0 $16.98. This
increase was due to the large increese in TSP which more than compensated for the larger projects
rehabilitated. With the 25% HRTC, the TSFT again increased to $40.41 which isa 128 incresse.
The increase is 18 1n defleted terms, from $16.98 10$17.22 The projects in the Midwest had
the lowest TSFT (nominal) in all HRTC perfods The Northeast had the highest TSFT in the 0%
HRTC period and the West had the highest TSFT in the 108 and 258 HRTC periods.

PSFT increased according to Teble 6- 1 from $23.88 in the 0% HRTC perfodto $31.21 in
the 108 HRTC period which isa 318 increese. In deflated terms, the incresse is 128 from
$13.2010$14.83. The PSFT then decreesed by 3% to $30.30 in the 258 HRTC perfod. In
deflated terms there was & 133 decrease to $12.91. The end result is lower PSFT (deflated
terms) with the 258 HRTC than during the 0% HRTC period. This indicates that owners spent
less of their own money ( less the HRTC) on & squere foot basts dur-ing the 258 HRTC period than
prior to the HRTC. The owners had the greatest PSFT on the projects rehabititated in the 10%
HRTC perfod.

Insummery, the 108 HRTC is associated with relatively 1arge increases in spending and
spending per square foot compared with the 0% HRTC period. The 258 HRTC is associated with
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dacreesas in TSP, PSP, end PSFT compared to the 108 HRTC. The only increase in spending in the
25% HRTC period is with respect to TSFT.

ECONOMIC FACTORS

Subsidies Used

The two subsidy factors ar'e the HRTC (of which a few preliminary results with respect to
spending were just discussed) and government funding (GF). Two popular types of OF , Community
Development Block Grants and Urban Development Action Grants, were available throughout the
HRTC periods and wera able to be used along with the HRTC.

Only a smali percentage of the projects used GF of any type, according to Table 6~2. The
number of projects in each HRTC perfod which used GF tataled S75 over all three HRTC pertods.
The percentege of prajects which used OF increased with each HRTC period, beginning with 13% in
the 0% HRTC period, then 278 in the 108 HRTC perfod, and 308 in the 258 HRTC period.
However, even the highest percentage, 308 in the 258 HRTC period, is relatively low. Overall,
the HRTC was the only government incentive in 718 of the projects. The presence of GF as well &5
the HRTC in some projects makes it difficult to isolate the effects of the HRTC. GF, as well as the
HRTC, may contribute to increased spending. However, since GF 1s not used in the mejority of
projects, this is not an importent issue. Table 6-2 presents the TSP (nominal) in each HRTC
period. The TSP on projects in the 108 and 258 HRTC perfods wes higher for prajects that used
GF. The highest percentage of projects over all HRTC periods which used GF was in the Northeast
(38%) and the lowest percentage was in the Southeast ( 168). Therefore, most projects relied
only upon private funds ( in addition to the HRTC).

Merket Conditions

The average nominal MR per project in each HRTC period is presented in Table 6-2 along
with the average deflator used to deflate the nominal MR to real terms and the real MR. The
nominal MR at the start of the project is of interest in terms of the decision mek ing of the project
awner because that {s the MR he faced when he needed to borrow money for the praoject. The
calculation of the rea) MR is discussed in the Methodology (Chapter S). The MR is calculated for



TABLE 6-2
SUMMARY OF ECONOMIC FACTOR INFORMATION
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0% HRTC 108 HATC 258 HATC TOTAL
GF mmber of projects
thot used OF 6 126 443 L1c]
mmber of projects
did not use OF &) e 1,033 1,400
percentage of
projects used OF 13 {4 0 2
parcentage of
projects did not
usa GF a? - 0 ra!
within regions
{parcentage):
HE 1© 3 49 38
;) 2 1" 20 2
S§E 0 19 16 16
H 0 M 21 24
TSP for projects
that usad OF $ 260,205 $ 90,222 $ 560,503 $ 653,800
TSP for projects
did not use OF $ 362,045 $ 453, 160 $440,140 § 441,111
MR noainal 6.05 13.05 11.10 11.93
(divided) deflator 1.61 1.99 2.3 2.2
real 4.31 6.356 4.72 3.4
cel 173.42 198,34 235.23 223.31
(divided) daflator 1.681 2.11 2.3% 2.26
deflated 03.81 94.00 100.33 06.90

OF = Governmant Funding
R = Mortgage Rate

CCi = Construction Cost Index
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sech project in the month the project was started. The MR for each project is then averaged for 8l
projects. The average nominal MR ( 90 day prime rats) [Survey of Current Business, 1972-
1986) increesed with the 108 HRTC from 6.95 in the 08 HRTC period to 13.05 in the 108
HRTC pertfod. It then decreased to 1 1.19 with the 258 HRTC. It is expected that less would be
spent as the rate incressed and more s the rate decreased. This is ihe oppsiias? the actual
spending amounts.

The average CCI per project in each HRTC period is presented in Table 6-2 along with the
average deflator and deflated CCI. The CCI {not defiated) is the index that is relevant to the
enending decision of the rehabilitstion owner. The index s the average of the indexes for all
projects over the months of construction. This is then averaged over all projects to determine the
Table 6-2 numbers. The computation of the index in deflated terms is discussed in the
Methodology (Chepter 5). The average CC! (E.H. Boeckh Building Cost Index, 1972=100) [Survey
of Current Business, 1972~ 1986] increased to 198.34 with the 108 HRTC from 173.42 in the
OR HRTC period and increased to 236.25 with the 258 HRTC.

COMPOSITION FACTORS

The average SOF T per project increased, according to Table 6-3, from 13,511 in the 0%
HRTC period to 16,592 in the 108 HRTC per-iod which is 8 238 increese. The average building
size decressed by 298 to 11,829 with the 258 HRTC. The West rehabilitated the largest
buildings in all HRTC periods The Northeest and Southeast rehabilitated their largest buildings
in the 108 HRTC period and the smallest buildings in the 258 HRTC perfod. The Midwest
rehabilitated its smallest buildings in the t 0% HRTC period end its largest buildings in the 25%
HRTC period. Therefore, there is no consistency in the size of projects rehabilitated in the HRTC
perfods acrass the regions.

The average CONS, according to Table 6- 3, indicates that buildings of wood construction
were in the minority. Appraximately one~-quarter of the bufldings were constructed of wood and
three-quarters of the buildings were of brick , masonry, or other construction. The highest
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TABLE 6-3
SUMMARY OF COMPOSITION FACTOR INFORMATION

08 HRTC 108 HRTC 238 {HATC TOVAL
SOFT 13,511 16,502 11,820 12,970
within regions:
NE 13,400 18,308 12,383 14, 162
[, ] 10,671 9,188 12,400 11,904
SE 13,435 13,600 8,740 9, M0
H 16,419 18,700 10,680 10,068
CONS rumber with wood
construction 12 103 308 303
mmber with brick,
ate. construction 33 360 1,008 1,481
parcentage with wood
construction Vi 2 . ] 23 :
parcantaga with
brick, ete.
construction 3 ;] e 5
within regions
(parcantage wood
construction):
MNE 24 13 21
] 13 13 17 16
SE 2 43 44 44
] 4“4 R’ 23 2?
AOE (ywars) 107 100 » 8
within regions:
) 3 131 107 103 100
] 81 - ) 48 68
SE ' [4 | Ig 6 96
H 85 N ;' 8
1IE (months) {4 1 8 9
within regions:
NE 2 1" 8 9
() N 12 9 10
SE 13 1" 8 8
H 41 12 8 11
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TABLE 6-3 (CONTINUED)
SUMMARY OF COMPOSITION FACTOR INFORMATION

08 HRTC 108 HATC 258 HRTC TOTAL
parcantage
residential S 62 [..] . -]
parcantaga
coamarcial 9 38 <) 33
within regions
(parcantoge
reasidential):
NE 2 ” 80 ”
) <) -] 1] 60
SE S 32 38 )
H 3 24 . ]
tD parcentaga in
district 3 70 8t K]
not
in district 44 30 19 Y3
within regions
{parcantoge in
district):
NE 082 w o4 82
1 rc) .74 (e “
SE Se o4 a? : 7
H 2 42 43 50
BEGION number in NE 21 213 6568 952
raber in - - k< ) 402
mmber in SE ? ' 14 N0 4909
number in N 9 39 84 131
parcantoge in NE 40 0 44 48
percantage in M4 (8 12 23 20
percontage in SE 16 21 r{s 2
parcentage in W 20 8 L) ?
SOFT = Square Feat
CONS = Type of Construction
RGE = fAige of iha Bullding
THE = Complation Tiea
USE = Usa on Completion
HD = Historic Distrieat
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percentege of wood bufldings (44%) was in the Southeast and the lowest percentage was in the
Midwest (168). The Southeast and West had the highest percentage of wood constructed buildings
in all HRTC perfods and the Northeast and the Midwest had the lowest percentages. These
percentoges remained relstively constant over the HRTC perfods.

Condition of the Building

According to Table 6-3, the average AGE of the buildings became younger over the HRTC
periods. The average AGE of the rehabilitated buildings wes 107, 100, and 97, for projects in the
three respective HRTC perfods. The oldest prajects were located in the Northeast in all three HRTC
per-iods and the youngest buildings were located in the Midwest in the 08 HRTC per-iod and in the
West in the 108 and 25 HRTC periods. There was nat 8 large decrease in the age of the butldings
rehabilitated over the HRTC periods.

These results are in accordsnce with the GAO information in Table 2-3 which states that
the majority of projects (64%) rehsbilitated over 811 HRTC periods were built before 1900.

The average TIME to complete the historic v ehabilitation projects greatly decreesed over
the HRTC periods according to Table 6-3. The 0% credit period avereged over (wo yeers to
complete a project (27 months) wherees the 108 and 258 HRTC periods averaged less than one
yeer ( | | months, end 8 months, respectively) to complete a project. There were big differences
between regions in terms of completion TIME in the 0% HRTC period, however the TIME was
relatively stable across the regions in the 10% and 25% HRTC periods. The TIME decreased over
the HRTC periods in all reglons.

The USE of the completed building indicates the butldings which were for residential or
commercial use upon completion. This mey affect spending because less 1S normally spent on
residential use projects [Walter,1986 p.8]. Table 6-3 indicates that residential USE gradually
increased over the HRTC periods from 518 in the 0% HRTC period to 628 in the 108 HRTC
period to 668 in the 25% HRTC period. Commercial and other uses gradusily decressed over the
periods. The West had the lowest percentage of residential projects and the highest percentage of
commercial projects compared to the other regions. The majority of projects in the other reglons
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were for residentiel uss. In general, residential use was favored over the yeers with preferential
tex treatment

Table 2-4 indicates the GAO information reported a slightly smaller percentege of
rehoabilitations for residential use (54%) then that found in this study.

Nel hood isti

More buildings were part of aHD as the HRTC percentage increesed. According to Table 6-
3, the percentage of prajects in & HD increased from S68 in the 0% HRTC period to 708 in the
10% HRTC period to 81 % in the 258 HRTC period. A grester number of historic districts were
set up over the years and therefore more rehabilitated buildings were part of historic districts.
The majority of prajects in each HRTC period were in a HD except in the West region.

The GAO information ( Table 2-3) reports eppraximately the same averall percentage
( 742) of projects in a historic district.

The region information in Table 6-3 indicates that the NE had the greetest number of
historic rehabilitations in each HRTC pericd with a total of 952 projects The percentage of
prajects in the NE renged from 44% to S9% over the HRTC pertods. This is expected because the
NE has the largest number of older buildings compared to the other regions. The percentage of
prajects in the MY and SE stayed relatively constant over the HRTC periods in the teen and twenty
percentages. The W had 20% of the projects in the 08 HRTC period but had only a smal!
percentage of the projects (8% and 68) in the 108 and 258 HRTC periods.

RELATIONSHIPS BETWEEN THE FACTORS

This discussion pulls together the results of all of the factors over the HRTC periods. It is
not meant ta be an exhaustive discussion or to include implications regarding the factors,
Implications are discussed following the presentation of the regression results. (All amounts
mentioned in this section are from Tebles 6- 1, 6-2, and 6-3 unless otherwise nated.)

The comparison of TSP snd PSP in the HRTC periods provides information on the issue of
the windfall some project owners received when the HRTC percentage was increesed part way
through their project. Projects begun and categorized in the 08 HRTC period received an average
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of 8 7.8% HRTC ( percentage of total spending). This indicates that, on average, the projects were
mainly under construction in the 108 HRTC perfod. This 1s in accordence with the completion
time information in Teble 6- 1 which indicates that the 0% HRTC perfod projects averaged 27
months to complete. Prajects begun and categorized in the 108 HRTC period recefved an average
of 8 13.2% HRTC which indicates that they were mainly finished within the 108 HRTC period.
These projects were completed in a shorter completion timeof 11 months. The 25% HRTC
projects, by definition, were all completed within the 258 HRTC period. Thersfore, the owners
received the 258 HRTC and did not receive any unexpected windfell.

inthe 108 and 258 HRTC periods, a great deal more was spent on projects that used
government funding as compared with projects that did not use government funding. Therefore,
the increase in spending that has been attributed to the HRTC may be partially due to the use of
government funding. However, an examination of total spending per square foot (deflatad for
inflation) in Teble B-2, indicates that the projects which received government funding spent less
per square foot in the 25% HRTC period than those projects which did not receive government
funding.

The incresse in the mortgege rate in the 108 HRTC period does not correspond with the
increase in total spending or total spending per syuare foot. The incressed spending would have
been encoureged by & lower mortgege rate rather then a higher mortgege rate. The mortgege rate
declined in the 258 HRTC period which does not correspond with the decreese in total spending per
project but does correspond with the incresse in total spending per square foot,

The construction cost index in the 108 HRTC period corresponds with the increese in
spending and spending per square foot in the HRTC perfods. Because the cost of materials is more
expensive and a great deal of construction is nondiscretionary, more would be expected to be spent
on the same rehabilitation. The increase in the CCI in the 258 HRTC period does not correspond
with the decresse in total spending. However, TSFT increases with the 258 HRTC period and
therefore the higher CCl does correspond with the higher spending per squere foot. Therefore, as
the CC! increased, the owners spent more on their projects. They did not scale back hecause of the
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higher: CCI. The higher the CCI, the higher the spending and the higher the HRTC recefved.
Therefors, the increase in the CCI over the HRTC periods provided the benefit of a higher HRTC on
the projects which were associated with increased spending.

The square feet or size of the buildings rehabilitated increesed grestly with the 108 HRTC
8s did total spending. The sfze of the buildings and total spending decreased with the 25% HRTC.
This indicates that, on average, the larger buildings were rehabilitated first. The varying size of
the buildings over the HRTC periods indicates the difficulty of forming conclusions based on
average spending rather than spending per square foot. The use of government funding increased in
the 108 HRTC period, 8s the size of the projects increesed. The larger buildings were
rehabilitated despite the high financing and construction costs. The decreese in size in the 25%
HRTC period occurs despite the incresse in government funding and the lower mortgege rate.

The per-centage of wood versus brick and masonry buildings stayed relatively consistent
over the HRTC periods. These results indicate that the increased use of government funding end the
changing market conditions did 1ittle to affect the choice of the building exterior rehabilitsted. 1t
also indicates that the construction type is not related to the building size since the size varied
greatly over the HRTC periods yet the construction type remained constant.

The age of the building decreased aver the HRTC periods. That indicates that, on average,
the oldest buildings were rehabilitated first. Therefore in the succeeding HRTC periods, relatively
younger buildings were left to be rehabilitated. There does not appeer to be a relationship with
other factors such as market conditions or size of the building.

The completion time decressed grestly over the HRTC periode. This decreese occurred in
the 108 HRTC period despite an incressa in total spending per project and tota) spending per
square fool. Also, despite a further decline in completion time in the 258 HRTC period, the total
spending per square fool increesed. It does not eppeer that completion time is related to
construction type because construction type stayed relatively constant while the completion time
decressed. The completion time also does not appeer related to the market conditions because the
market conditions did not improve over the HRTC periods which would have made increased
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spending more feesible. There appeers o be no relationship between the completion time and the
size of the rehabilitated projirts, at leest in the 108 HRTC period, because the number of months
needed to complete the projects daclined &t the ssme time the buflding size increased.

Residentio) use projects are smaller on sverage than commercial projects
[Walter,1986,0.8] and therefore they would be expected to be less expensive and quicker to
complete. The incresse in butldings rehebilitated for residential use in the 25% HRTC period
corresponds with the decresse in spending, building size, and completion time.

An increasing percentage of buildings was located in historic districts. The increasing
percentage of buildings in historic districts may be related to the increase in residential use
projects and the decreese in completion time. This may be the case in the 258 HRTC period when
the buildings rehabilitated were smaller, although more was spent per square foot.

The reglonel statistics are varied. Overall, the grestest number of projects is in the
Northeast with the West having the smallest number. Total spending incressed with the 108
HRTC in al regions and continued to incresse with the 25% HRTC in the Midwest and West.
Spending decreesed with the 25% HRTC pericd in the Northesst and Southesst. Tote) spending per
squar-e foot fncreesed in 411 reglons over the HRTC periods. Table 6-2 indicates for esch HRTC
period, the percentage of projects in esch region which used government funding. For example, in
the O HRTC period, for the Northeest region, 1938 of the projects used government funding. The
Midwest had the highest percentage of projects which used government funding in the 0% HRTC
period, the West had the highest percentage in the 108 HRTC period, and the Northeast had the
highest percentage in the 25% HRTC perfod. However, the use of government funding seems to be
fairly evenly spread over the reglons. Building size, according to Table 6-3, increased grestly in
the 10 HRTC period in the Northeast and West, increasad slightly in the Southeast, and decreased
in the Midwest. The building size in the 258 HRTC period continued to increase in the West,
increased greetly in the Midwest and decreesed greatly in the Northeast and Southeest.
Construction type steyed relatively constant within the regions aver the HRTC per{ods with the
Southeast having the greatest percentage of wood buildings in the 108 and 25% HRTC periods. The
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oge was also relatively constant across regions with the Northeast having the oldest bufldings
rehabilitated on average and the West, the newest buildings. The completion time decreesed acrass
the perods in eech region with the most notable regfons in the 08 HRTC period being the
Southeast with the shortest completion time and the West with the longest completion time. There
{s some variation in thz percentage of residential use after completion but the grestest difference
is that all regions but the West have the majority of buildings of residential use after
rehabilitation. The percentage of projects in historic districts increased in each HRTC period with
the exception of a decrease in the Midwest with the 108 HRTC. All conclusions regarding the West
must be guarded because of the relstively small number of projects on which these amounts are
based.
SUMMARY OF DESCRIPTIVE RESULTS

Overall, with the 108 HRTC, more wae spent in {clal and privately per praject on more
buildings than in the 0% HRTC period More projects used oovernment funding in the 108 HRTC
period than previously The buildings were larger and built a few years later than in the 0%
HRTC period. The time to complete the projects decreesed greatly as campared with the 0% HRTC.

The 258 HRTC s associated with a decresse in average total and private spending per
project as compared with the 108 HRTC. However, the number of projects greatly incressed. A
slightly higher percentage of projects used government funding than in the 108 HRTC period. The
buildings were smaller and built a few yeers later than in the 10% HRTC period. The completion
time decreased even further than in the 10% HRTC period.

in all HRTC periods, the exterior construction was mainty brick or masonry. Mast of the
buiidings were rehabilitated for residential use and located in 8 historic district. The Northeest
hed the greetest number of projects in all HRTC periods.

The statistical effect of the HRTC and other factors on spending is tested in the regression
snalysis. Those results and implications of the regression analysis are discussed in the next

chapter.
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CHAPTER 7
REGRESSION RESULTS AND IMPLICATIONS

The results of the regression analysis concerning the effect of the HRTC and other factors
on the spending per square foot on historic rehabilitation are discussed in this chepter. Before the
results cen be presented, however, some preliminery information on the regression models must
be discussed. Then, the effect of economic and composition factors on spending as determined by
the regression resuits is discussed, followed by the results of the tests of the statisticsl properties
of the regression models. Then, the impiications of these resuits ere discussed. A summary
concludes this chepter.
PRELIMINARY {NFORMATION

There are a few issues thet are necessary to discuss as background prior to the discussion
of the regression results. The first is simply to identify the relevant tables. The second is the
presentation of the model. Lastly, the explanatory power of the regression models is discussed.

The summary of the results of the linear regressions are presented in Table 7-1. The
results of the regression are presented for each of the two dependent varisbles, TSFT and PSFT.
The detailed results of the regression analysis are presented in the Appendix in Table C- 1.

The models which result from the regression analysis, fncluding the coefficients which
are presented in Table 7- 1, are the following:

TSFT=17.73+3.331C1+3.91TC2-.166F -.23MR~.0 1CCI~.025QF T- 2. 32C0NS + .04AGE
+.07TIME-2.01USE-2. 15SHD~2.65NE~3.30MW-2.72SE
PSFT=19.06+ 1.35TCI - 44TC2-.076F - 22MR-~.02CCi-.025QF T~ 1 89CONS+.03AGE

+.04TIME- 1.4 1USE- 1.6 7HD-2.28NE-2.96MW-2.435E

The first number in each mode! is the intercept (17.73 in the TSFT model and 19.06 in
the PSFT model) which s the spending per square foot when the other variables are equal to zero,
Many of the factors are not significant determinants of spending per square foot. The significance
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TAGLE 7-1
SUMMARY OF REGRESSION RESULTS
TSFT

Expacted Significance gnificonce
Variable Sign Coafficient Leval Coafficiant Lavel
1C1 + 3.33 . 1933 1.35 . 5051
€2 + 3.8t 137 - .44 87
oF + - .16 .§308 - .0 L9051
) | - - .23 .3100 -.22 .4220
cct + - .0t 9520 - .02 .5456
SOFT - - .02 .0o66* - .02 .0822¢
CONS - -2.32 .0040%> -1.60 .0020%4*
ACE + .04 .000 15+ .03 . 000 {*%=
TIME + .07 .14 04 .3303
USE - -2.01 00730 -1.41 0170
HD - -2.15 0100+ -1.6? .0123%
ME -2.65 000+ -2.280 04920
1] ~3.30 0200+ -2.06 .0120%
gE -2.72 .0676+ -2.43 .0301%e
Intarcept 172.73 2042 10.06 . 1443
R-Square 17~ Hic<})]
Adjusted R-Square .0195 .0250
F-Statistic 3.668 .000 {4 4.632 . 000 {5e

TSFT = Total Spending per Square Foot
PSFT = Privata Spanding par Square Foot

* Significant at .10 leval (two-tail test)
== Significant at .03 leval (two-tall test)
=% Significant at .01 level (two-tail test)

Note: For test statistics and other datails sea Appandix C.
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of the factors is discussed in the following sections. The dependent variables con be stated as
functions of the significant factors:

TSFT= f( SQFT, CONS, AGE, USE, HD, NE, MW, SE)

PSFT=f(SQFT, CONS, AGE, USE, HD, NE, MW, SE)

Before discussing the regression results, it is important to know how effective the
regression models are in explaining the variation in the dependent varisbles ( historic
rehsbilitation spending on a squere foot basis). The explanatory power of the regression models,
R-Square (R2) 1s low: 2.5% with the dependent variable of TSFT end 3% with the dependent
varfable of PSFT { presented at the base of Table 7- 1, R-Square=.0254 and R-Square=.0319).
The adjusted R2 is also presented which adjusts for the dogrees of freedom (R2=.0185 and
R2=,0250). The low R2s meen that the regression models using the economic and composition
fectors, based on the theory and literature, explain only 28 to 3% of the total variation in
spending per square foot on historic rehabilitation projects. While higher explanatory power of
the regression models would have been desirable, there s precedence In similar studies on
rehabilitation and home improvement for low explanatory power. NoR2 was stated in three of the
studies examined [Mendelsohn, 1977, Mayer,1981, Shear,1983], presumably because it was
small. The one study [Boehm and Ihlanfeldt,1986) that reported an R2 wes a low value of 208. it
stated that one cause of the low explanatory power may have been that the expenditures had a large
intrinsically stochestic component: what homeawners decided to do with their property reflected
diverse preferences. The low explanatory power s an indication from the outset of this discussion
of the results that the factors included in the regression analysis do not explain all of historic
rehabilitation spending.

Now that the models are steted and the explanatory power of the regression models is
discussed, the detailed results of the regression analysis can be presented. Tha significance of the
economic and composition factors on spending s discussed next.
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SIONIFICANCE OF FACTORS ON SPENDING

This pat of the chapter discusses the effects of the factors of interest in this study on
historic rehabilitation spending. This differs from the results presented in Chapter 6. However,
this does not alter the descriptive information presented in Chapter 6 but rather complements it.
The descriptivs effects are known and 1n this section avidence is provided as to the effects of the
factors on spending. The results of the significance of the economic and composition factors on
spending per squore foot are discussed. The implications are reserved until the end of the chapter.,

The regression results of Table 7-1 are used in this discussion. These results are the
output of 8 regression computer program which processed the deta on the 1,984 historic
rehabilitation projects. SYSTAT (System Statistics) was used for the preliminary analysis in
Washington D.C. and SAS programs were used for the full snalysis. Appendix Table C- | provides
the detailed information on these results.

Some further explanstion of the parameter estimates, the coefficients of the regression
models, is needed. For the independent variables that are used to explain the dependent varisbles
of spending per square foot, the coefficient indicates the increese or decrease in spending per
square foot that s associated with a one unit increase in the independent veriable. For the
continuous independent veriebles, the one unit refers to the mode of measuring the variables:
mortgage rate, 1 8; construction cost index, | index unit; square feet, 1,000 square feet; age, !
yeer; and completion time, 1 month. For the dummy or attribute varisbles, the one unit is in
comparison to the base per-fod that 1s excluded or to the absence of the attribute: HRTC, projects in
the 0% period; government funding, projects without funding; wood construction, projects
without wood construction; resideitial use, projects not completed for residential use; historic
district, projects not located in historic districts; and regions, projects in the Western region.

The asterisks next to the sionificance levels of each factor indicate the factors with
accepteble significance levels. No conclusions or inferences can be drawn concerning the actual
directional effects or the coefficients of the insignificant veriables.
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Economic Faclors

Subsidies Used. A positive effect is expected of the 108 HRTC (TC1) and the 258 HRTC
(TC2) on historic rehabilitation spending as discussed in the Methodology (Chapter 5) and nated in
Table 6-4. The effect of both HRTC percentages on TSFT is an insignificant effect 8s noted in Table
7-1 Thisconclusion s based on the lack of significence of the coefficients at the.10 level. This
meens that it can not be stated with at least 908 confidence that the coefficients are significantly
different from 2ero. The coefficient of the 108 HRTC (TC1) of 3.33 {s insignificent at the . 1935
level. The coefficient of the 258 HRTC (TC2) of 3.91 is insignificant at the.1376 level.
Therefore, due to the insignificant effects, the null hypothesis of no effect of the 108 HRTC and
25% HRTCon TSFT is not rejected. The 108 HRTC and 258 HRTC were not significant
determinants of total spending per square foot on historic rehabilitation projects. Although it is
known that total spending per square foot increased, this indicates that the HRTC is not a
significant factor in thet increese,

There is 8lso no significant effect of the HRTC on private spending per squere foot The
coefficientsof 1 35 with the 10® HRTC period and -.44 with the 258 HRTC period are not
significant at the 108 level (the significance levels are 5051 for the 108 HRTC period and
.8327 for the 258 HRTC perfod) excording to Teble 7-1. This is particulerly interesting since
in the majority of projects the HRTC was the only incentive received due to the low smount of
government funding. The null hypothesis of no effect of the HRTC on private spending per square
foot {s therefore not rejected. The HRTC is not a significant determinant of the owners® private
spending decision. The implications of these spending results in terms af elasticity theory are
discussed in a following section.

The use of government funding (GF ) {3 insignificant in the regressions. A positive effect
is expected because an owner may have spent more if he received government funding. However,
the insignificance of the coefficient (change in spending associated with the use of gavernment
funding es compered to projects which did not use government funding) of -. 16 in the TSFT mode)
at the 8308 significance leve! and the psrameter estimate of -.07 in the PSFT made) at the
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significance level of .905 1 indicates that government funding received by an owner does not
significently affect spending on the project. Because the significance levels are high numbers , no
conclusions or interpretations con be made with respect to the coefficlents becaw:ss thers Is no
confidence in the resuits.

In summary, the subsidies used do not have a statistically significant effect on spending
per square foot. The 108 HRTC and 25% HRTC are not significent determinants of TSFT and PSFT
Therefore, the null hypotheses of no effect of the HRTC are nat rejected. This has importent
implications with respect ta the theory which are discussed in a following section. Government
funding has an insignificent effect on total spending per square foot. The onty study which used
regression analysis in this historic rehabilitation tax incentive area [ Feigenbaum and
Jenkinson, 1984} found the HRTC to be significant with respect to total spending. However, there
were many differences as compared with this study because the HRTC was combined with funding,
defined differently, and ssmpled over 8 1imited time period.

Market Conditions The mortgege rate (MR) should have a regative effect on spending,
however, its effect is insignificent The coefficient indicates the change in spending sssocisted
witha 18 incresse in the mortgage rate. in the TSFT mode), the coefficient is -.23 which is
insignificant at the .5 106 level and in the PSFT model, the cosfficient is ~.22 which is
insignificant at the 4220 level.

The construction cost index (CCl) should have a positive effect on spending, hawever, its
effect is also insignificant. The coefficient indicates the change in spending associated with an
incressa of | point in the index. The coefficient of -.01 1s insignificant at the significance level of
.9570 in the TSFT mode! and the coefficient of -.02 is insignificent st the significance level of

8456 in the PSFT model.

In summary, the market conditions of mortgege rate and construction cost index are
insignificant. As is discussed in the next section, there is evidence of multicoilineerity between
these market condition varfebles, However, after testing, it is determined that these varisbles
would not have been significant even without the multicollinearity. Similar verisbles were found
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to be significant in Doti and Adibi [ 1985]. However, Maser, Riker, and Rosett [ 1977], Dowall
and Landis [ 1982] , and Boehm ond thienfeldt [ 1386) found mixed results.

The economic factors examined in this study were not found to be significent determinasits
of historic rehabilitation spending on a square foot basis. This overall lack of significance of
econemic fectors 1s not expected because of the emphasis on economic fectors fit the tax incentive
literature. While many other factors are importent in the rehabilitation decision, the decision is
a business deciston with 8 profit motive. There has been a lasrge emphasis on economic factors
when examining tax incentives (Chapter 3). These results indicate that the aconomic factors mey
not be as important as previously thaught.

ition

The noneconom ic or composition fectors provide interesting information on the historic
rehabilitation projects. They are all significent in the regression with one exception. This
demonstrates the importance of these factors in historic rehabilitation spending decisions They
are often omitted from tex incentive studies. These results provide strong support for the
inclusion of these factors in future tax incentive studies.

Size and Exterior Characteristics of the Building. The squara feet (SQFT) of 8 building is a
significant determinant of the maney spent per square foot. The coefficient is - 02 in both madels
with the significence level of .0966 in the TSFT mode) and the significance level of 0822 in the
PSFT model. The coefficient is expected to be negetive because of economies of scale, which it is in
both regressions. The coefficient indicates the change in spending per square foot due to & one-
thousand foot change in the total square feet of & rehabilitation project. Bscause the number of
square feet is large in the rehabilitation projects, 8 ane-thousand foot change results in a small
change in spending per square foot. Square feet had mixed significance in other studies. It was
significent in Jud [ 1980], Mark [ 1980], Mark and Goldber'g [ 1981}, and Paimaquist [ 1984) and
insignificent in Grether and Mieszkowski [ 1977], Mayer [ 1981], Dowall and Landis [ 1982), and
Shonkwiler and Reynalds [ 1986).
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Wood construction (CONS) significantly decreases construction costs compared to brick,
masonry, or other types of construction. The coefficient of -2.32 {s significant et the .0040 leve)
in the TSFT model. The coefficient of - 1.89 is significent at the .0029 level in the PSFT madet.
This indicates that buildings of wood construction (as compared with brick) are associated with
lower TSFT of $2.32 and lower PSFT of $1.89. The negative effect is expected. This gives an
indication of the type of building exterior (e.g. brick, masonry) which requires more spending to
rehabilitate adequately. The type of construction was significent in all of the studies examined:
Grether and Mieszkowski [ 1977], Jud [ 1980}, Mark and Goldberg[ 1981], Carpenter and
Chester [ 1984], and Palmquist [ 1984).

In summary, both of the size and exterior characteristic factors of square feet and wood
construction are significant determinants of spending. The charecteristics of the rehabilitated
buildings may directly affect the historic rehabilitation spending which provides en indication of
the type of buildings which are costly to rehabilitete.

Condition of the Building. The age of the building (AGE) hes the expected significant
positive coefficient. This means thet the older & building is, the more costly it is to rehabilitate.
The coefficients of .04 in the TSFT model and 03 in the PSFT mode! ere significant at the 000 1
level in both regression models. This indicates the strong importance of the building's age in each
owner‘s spending decision. Because the coefficients are nesr 2ero, the change in one year only is
not associated with more or 1ess spending. However, a several yesr change in the age would be
associated with a noticesble change in spending. This positive effect is expected with regerd to
tota! spending per square foot because higher spending would be expected on older buildings. This
was found to be significent in al) of the studies thet used it: Mendelsohn [ 1977], Grether and
Mieszkowski [ 1977], Jud [ 1980], Mark [ 1980], Mark and Goldberg [ 1981], Mayer {1981],
Shear [ 1983], Carpenter &nd Chester [ 1984], Palmauist [ 1984)], end Boehm and thianfeldt
{1986).

The time to complete (TIME) 8 historic rehabilitation project is not a significant
determinant of spending per square foot. A positive effect is expected. A significant coefficient
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would indicate the change in spending per square foot assaciated with a one month increase in
completion time. The TSFT model’s coefficient of .07 has a significance level of . 1874 and the
PSFT models coefficient of .04 has a significence level of .3303. Therefors, the length of
construction time does not have 8 significant impact on the amount of spending.

The use of the buflding (USE) has a significant negative coefficient in both models which
means that residential use has a negative effect on spending and commercial use increeses
spending. This negative effect of residential use is expected. The coefficient of -2.01 in the TSFT
mode! is significant at the 0075 level and the coefficient of the PSFT model is - 1.41 which is
significant at the .0170 level. Therefore, the residential use on completion (compared to
commerciel and other uses) is associated with lower TSFT of $2.01 and lower PSFT of $1.41.
Studies that used this category such as Maser, Riker and Rosett { 1977] found the effects vared
greatly depending on the uses examined.

In summery, two of the three variables in this category heve a significent effect on
spending: building age end use of the building on completion of the preject. This indicates the
condition of the building is often an importent determinant of spending. A1l of the studies examined
that used the condition veriable found it to be significant: Grether and Mieszkowski [1977],
Mayer [ 1981], Mark and Goldberg [ 1981], Shear [ 1983, Palmquist [ 1984), and Boehm and
Ihlanfeldt [ 1986).

Neighborhood nd Ares Characteristics  The historic district (HD) varieble has the
expected significant negative sign meaning that less is spant on buildings which are psrt of 8
historic district. The coefficientaf -2.15 in the TSFT model {s significant at the .0108 level and
the coefficient of - 1.67 in the PSFT mode) {s significant at the .0123 level. This indicates that
TSFT s iower by $2.15 for buildings located in historic districts as ceinpared with buildings not
located in historic districts and that PSFT is lower by $1.67 for buildings located in historic
districts. Owners of buildings of historic significance based strictly on their own merit snd not in
a district spent more on rehabilitations than owners of butldings in historic districts. This
provides insight into the location of butldings that are associated with higher spending.
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The reglon variables: Northeest (NE), Midwest (MW), and Southaest { SE) all have 8
significant negative effect on spending. This is because the Western region (W) is the basis for
cinparison of the other regions in the regression snalysis. The projects are all contained in one of
the four regions and therefore if spending increeses overall and three of the regions (NE, MW, SE)
have lower spending then there must be higher spending in the fourth region (W). The
significance levels are listed in Table 7~ and range from .012810.0708. Anexample of the
interpretation of the meaning of one of the coefficients is the following: the coefficient for NE
indicetes that projects fn the Northeast spend $2.65 less in total spending per- square foot on
average than projects in the West.

In summary, these neighborhood and ares characteristics ere a1l significant determinents
of spending. These characteristics were generally found to have mixed results in previous studies
including Grether and Mieszkowski [ 1977], Maser, Riker and Rosett [ 1977] , Mendelsohn
[ 1977], Mark [ 1980}, Dowall and Lendis [ 1982], Shear [ 1983], Paimquist [ 1984], Csrpenter
and Chester [ 1984], and Boehtn and Ihlsnfeldt [ 1986].

The noneconemic or composition factors provide interesting information on the historic

rehabilitation projects. They are all significent in the regression with one exception. This
hemmslrates the importance of these factors in historic rehabiiitation. They are often omitted
from similer studies. These results praovide strong support for the inclusion of these factors in
future tax incentive studfes.
RESULTS OF TESTS OF STATISTICAL PROPERTIES OF THE MODEL

In the Methodology (Chepter S), it s pointed out that it is necessary to test two common
statistical properties of regression analysis: lack of multicoliinearity and homascedasticity. The
results of the testing are included in this section. Two other statistical properties of regression
analysis are discussed in the Methodology (Chepter 5). Because they can not be formally tested,
they are not included in this section.

Multicollineerity threatens the specification and estimation of the relationship between
the variables. It is tested by examining the simple ( Pearson) correlation coefficients between
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each pair of independent varfables. These correlation coefficients between all of the varisbles are
presented in Table 7-2 along with thelr level of significance. These coefficients indicate the
degree of relationship between the two varisbles. If any of the corralation coefficients sre close to
1.00r - 1.0, this indicates that the two independent variables are close to perfectly correlated and
their effects are combined and con not be separated. It also would indicate that the variables
explain some of the same effects of spending.

The simple correlation cuefficient between TC1 and TC2 (according to Table 7-2) fs -.94
which fs due to the method of categorization of the historfc rehabilitation praojects into one of the
HRTC varisbles. The majority of historic rehabilitation projects are classified in either the 108
or 258 HRTC period. Yery few projects are classified in the 08 HRTC period. The solution to
this muiticollinearity would be to eliminate one of these varisbles. However this is not possible
because the three HRTC periods are the focus of this study.

The other potential multicollineerity problem, which isevident from Teble 7-2, Is
between the merket condition variables. This is also expected bacause marny economic conditions
are captured in eech verisble, some of which are repeated in the other market condition variables.
The simple correlation coefficient batween the mortgage rate and construction cost index is -.695
which indicates that there is negative correlaiion between these varigbles. This is becsuse they
encompass some of the same market conditions.

The possibility of dropping one of these veriables from the regression model is considered
because the varisbles measure some of the ssme effects. Therefore, the second test of
multicollinearity is performed which is to regress each of the multicollineer veriables on the
other n- 1 independent variables to determine if there is a high R2 value {n each of the tests, the
R? is reletively high although not close to 1.0 (dependent verieble of MR:.53 10 and dependent
veriable of CCI:.7015). This indicates a potential, although not severe, multicollineerity
problem. These market condition varisbles are justifisd by previous literature in this area and
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TABLE 7-2
PEARSON CORRELATION COEFFICIENTS
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TSFT  PSFY TC1 TC2 OF ) ccl SOFT  CONS

TSFT 1.0

PSFT .982 1.0
<.0001)

™ -.003 0% 1.0
<.0860> ¢.0008>

€2 .0086 -.083 -.040 1.0
(.80087) <.0002> <.0001)

o -020 -021 -02 .09 1.0
€.303?) (.3549> €.3383) €.0043)

m -~-.011 029 569 -.519 02? 1.0
(.6230) <.2013) €.0001) €.0001> €.2373)

cci .007? -0 -~-73 .74 -.0083 -.089 1.0

(.7400) €.0067> €.0001) <.0001> €.9079) ¢.0001)

SFT ~.023 -.019 .081 -.080 104 090 -.100 1.0

{.3003)> ¢.3048> (.0003) ¢.0004> ¢.0001> ¢.0001> €.0001)

CONS -.038 -.080 -.030 .03? -.081 .018 -.001 -.19% 1.0

€.0132) <.0073> €.0%03) <. 10305 €.0009> €.4357> C.04?1) €.0001)

.080 .086 037 -.051 -.044 016 -.040 -.212 12
<(.0004)> ¢.0001> <.1019) €.0219> €.081?7) (.4683) (.07M) ¢.0001> <.0001)

TIEE .013 .035 L1586 -.282 .05? A4 ~ 1 .10 .000

€.9505> ¢.1191> €.0001) ¢.0001> <.0110> <.0001> €.0001> <.0001> ¢.9905>

-07 -07 -.038 .052 203 -0 .084 -.009 .000
(.0000> <.0000> <.0881) <.0203> ¢.0001) €.0010) <€.0002> <.0001> ¢.0001>

-.088 -0 -.101 . 126 042 -.0% A12 =209 A4
€.0023> <.0005> €.0001) €.0001> €.0046) €.0007)> €.0001> <.0001> (.26883)

.005 .02 120 -.116 .160 -.004 -.060 06 -1
(.8295) ¢.3438) €.0001) <.0001> ¢.0001) €.8533) (.0025)> <.0391)> ¢.0001)

-020 -030 -.113 115 -.031 -.022 091 -.022 -.104
(.3735) (.1063> €.0001) €.0001> (. 1367> ¢€.3240) (.0001) €.3261)> ¢.0001)

-.01? -.026 -.053 .063 -.160 -.014 036 -.00 .244
C.4442) (.2455) €.0173) €.0048) €.0001) ¢.3376) (. 1050> €.000?> (.0001)
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TABLE 7-2 (CONTINUED)

PEARSON CORRELATION COEFFICIENTS
ACE TIE  USE HD NE " 8E
AGE 1.0
TIE .003 1.0
.8669)

USE .008 .004 1.0
<.0001)> €.64M)

HO 050 -.071 .200 1.0
¢.0200) <€.0017> <.0001)

E .24 01 240 .09 1.0
€.0001) €.4626) <.00C1) ¢.0001)>

M -.130 021 -.052 -.045 ~.404 1.0
¢.0001> <.3490)> ¢.0207) <.0460) <.0001)

€ ~.031 -083 -.18 &% - -.200 1.0
(.1696> (.0002> ¢.0001) €.0070> <€.0001) (.0001>

¢ ) = Significance Leveis
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praxy for different market conditions. They are important to this mode! and can not be dropped
from 1t. Accordingly, the market condition varisbles rematn in the mode!.

There is also relatively high correlation between the mat ket condition verisbles snd the
HRTC variables. The correlation ranges fram =733 to.754 and is presented In detal! in Table 7-
2. This correlation between the market condition varables and the HRTG ver{ables is because
these variables all represent a time component and economic conditions. The MR, CCI, and HRTC
are 8lso all dependent on the date the prajects started. As previously mentionsd, the HRTC end
market condition variables can not be eliminated from the model as a solution to the relatively
high correlation with the market condition variebles.

The correlation of the other factors, including government funding and the composition
factors, with the economic factors and other composition factors is small The largest correlation
coefficients of these variables are between R1 and R2 and also between R1 and R3. This, tike the
correlation between TC! and TC2, is due ta the method of categorizing projects into regions.
Because almast ali of the projects are categorized into one of these three regions, the correlation
coefficients are relatively high. The correletion is not high enough, however, to cause 8
multicollinesrity problem Therefore, the government funding and compaosition factors are not
associated with a multicollinesrity problem The correlstion of the independent variables with the
dependent varisbles is presented in Table 7-2 for informational purposes.

The statistical property of homoscedasticity is violated if the variance of the error term is
nat constent for all values of the independent varisbles. The violation of this property is
heteroscedssticity This is controlled for by the division of spending by square feet ( dependent
varisble). Following the implementation of this control, the violation of homoscedasticity is
tested by plotting, through 8 computer program, each independent var{able against the dependent
variables to determine If the dependent varisbles increase as my‘of the independent variables
increase. This would indicate that the variance of the error term is not constant but rather
increases as the independent varfable increases. The result of this testing is 22 graphs. They
have not been reproduced as a part of this study, but would be available to any interested reader.
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The result of these plots 1s that none of the independent variables increess as the dependent
varisble increases. This indicates that the control was effective in avoiding any violation of
homoscedesticity. Therefore, this property is upheld.

In summary, the statistical property of lack of muiticollinearity is upheld, in general.
However, there s relatively high correlation between a few pairs of independent variables. These
variables, however , can not be dropped from the model. The statistical property of
homoscedasticity is upheld.

IMPLICATIONS OF FACTORS

The implications of the HRTC are important for tax policy bacause its effects must be
determined so that an assessment can be made by policy makers as to the effectiveness of the
different percentages of the credit. The 108 HRTC and 258 HRTC were found to be insignificant
determinants of spending per square foot. There is no statistically significant evidence that the
HRTC induced the owners to spend more. This implies an inelastic demand curve for historic
rehabilitation of the owners. The implications of the HRTC regsrding the theory are discussed in
the next section.

On average, the 10® HRTC s sssociated with the rehabilitation of larger, older buildings
which may have been most in need of rehabilitation. fMarginal projects (smaller, younger, less
costly) may have been encouraged by the 258 HRTC because less was spent on more recent
butldings in less time. However, the most was spent in total on a square foot basis in the 253
HRTC period which mey indicate higher quality rehabiiftations. The HRTC is not 8 significant
determinant of spending per square foot and therefore no conclusions can be made as to the HRTC on
the quality of the historic rehabilitations.

The HRTC policy was meant to take the place of much government funding [ Feigenbaum and
Jenkinson,1984,p.114], however, this does not seem to have occurrad since the percentage of
projects which used government funding increased throughout the HRTC perfods. However, the
insignificance of the government funding variable on spending indicates that government money
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paid to owners does not encourage any more spending and therefore the policy to continue
government funding may need to be reevaluated.

The insignificance of the merket condition veriables, mortgege rate and construction cost
index, implies thet these factors are not of greet impor-tance to the owners’ spending decision,
Histor fc rehabilitation spending seems fairly oblivious to adverse market conditions on the supply
side. This may be because the owners did not borrow heavily, possibly because of the use of
government funding, or 1t may be because these variables are nat sppropriate proxies for the
actual market conditions.

As & whole, the economic factors did not significently affect the owners' spending. This
indicates that these factors which are used extensively in tax incentive studies do not provide much
of an explenation of owners' spending Thst makes the examination cf the noneconomic factors, the
composition factors, all the more important

The size and extertor charscteristics of the building, square feet and construction type,
significantly affected spending. Because building si2e increased greatly with the 108 HRTC, these
buildings may not have been profitable without the subsidy. The smaller buildings rehabilitated in
the 25% HRTC perind may be because these smaller buildings were what was left after the 108
HRTC period. The buildings may have been more costly, as evidenced by the higher CCl during this
period On average, these rehabilitated buildings were newer than the buildings rehabilitated in
the earlier HRTC perfods but for other reesons they may have needed the higher credit to be
profitable

The variables age and use ¢n completion, which represent the condition of the bullding, are
significant determinants of spending. The decrease in age over the HRTC perlods, may be beceuse
the oldest buildings were of the most interest or most profitablie and therefore were rehabilitated
first. The newer buildings were left for later HRTC periods. The time to complete the projects is
not & significant factor although the completion time decreased a great deal over the HRTC periods.
The decrease in completion time may be due in part to the rehabilitation of newer buildings which
were in better condition and did not require as much labor fo rehabilitete. Or perhaps the
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laborers became faster workers through experience. A reeson thet this decrease did not effect
spending may be because the long time to complete projects in the 0% HRTC period did not result
i1: increesed spending but rather the projects were stalled in order to eventuslly receive the 108
HRTC on a portion of the expenditures. The shorter completion time in the 258 HRTC period may
be due to owners' speeding up the projects because of concern that the HRTC would be revoked.

The increased residential use may be because of the need for housing in urban ereas where
many historic bufldings are located. The increase in spending on commercial projects may have
been due partly to adaptive use projects in which offices and shops were built into former
apartment houses and schaols. This seems to confirm assertions such ss the following: “The
incentives are bringing new investment to low-income and minority neighborhoods. They are
creating new uses for surplus schools, government buildings, industrial facilities and aging
waterfronts. They are, in short, successfully bringing market forces to beer on our stock of old
bufldings.” {Walter,1986,p.5]

The significance of these condition variables implies the importence of considering the
building condition in spending decisions. Older buildings and buildings which sre rehabilitated for
commercial use have a relatively high cost associated with them.

The neighborhood and area characteristics of location in a historic district and in specific
regions of the country significantly affected spending. The HRTC brought increased awareness of
historic buildings and their surrounding arees which led to the formation of more historic
Gistricts. These buildings often had mors profit potential because they are grouped with other
historic bufldings for purposes such as tourism and shopping. This increase fn historic districts
occurred at the same time many urban aress increased their number of residences in downtown
arees. Location in a historic district and in 8'i regions but the West are associated with lower
spending. This indicates that the building locations which are the most costly to rehabilitate are
those not located in historic districts and those located 1n the West,

On the whole, the composition factors significently affected spending. This indicates the
importance of these factors in the owners' spending decision. A thorough knowledge of the building
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itself is important in determining the amount of money that should be spent on a rehabilitation, It
also indicates the serious omission in studies which do nat censtder the noneconomic factors. The
low explanatory power of the regression models, however, implies that there are more factors
which affect the owner’s spending dactsion than those examtned in this study. Nonquantifiable
factors such as a desire to preserve a part of history and perhaps the challenge of rehabilitatinga
200 yeer old butlding to its original sppeerance are most likely important to some owners. The
inclusion of the composition factors Is an important addition as compared with other studies.
Unfortunately, other such factors are not available 1o be included in the regression models beceuse
they undoubtedly would improve the explanatory power.

OVERALL IMPLICATIONS

The implications of the descriptive statistics and regression results provide insight into
externality theory, “"coupon effects” and cost effectiveness of the HRTC They also provide insight
fnto the owners’ responsiveness to the HRTC.
Descriptive Statistics

Prior to the enactment of the HRTC, rehabilitation awners did not have any economic
incentive to take the external benefits of others into account in their spending decisions. The
historic rehabilitation market did not finance the external benefits of others. Excise subsidies, in
theory, should cause the fulfiliment of external benefits and increase output. Therefore, in order
to induce owners to take external benefits into account through their historic rehabilitation
spending, the 108 HRTC was enacted and the percentage was later incressed to 25%. The
fulfillment of any external benefits means the benefits must have been brought into the price
system through HRTC policy. This can not be tested directly. However, since the number of
projects increased greatly over the HRTC periods, many external banefits were likely fulfilled
during the HRTC perfods. The rehabilitated buildings may have been destroyed without the HRTC
policy but now they can be enjoyed by future generations. The HRTC policy appeers to have made
people, in general, and especially investors aware of historic preservation and therefore the
numter of rehabilitated buildings increased. During the HRTC periads, other positive indications
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of the fulfiliment of external benefits are the increase in aggregete total spending on historic
rehabilitation projects and the increese in total spending per square foot. However, caution must
be exercised with respect to the interpretation of these results because the regression analysis did
nat find statistical significance for the effect of the HRTC on spending per square foot.

The “coupan effect” refers to increased spending on an ftem after subtracting the cost
reduction of the coupon from the spending. The coupon may stimulete not only the use of the
coupon but more spending on the tem ( less the coupon amount) than prior to the coupon. The
HRTC is an analogy to this, The average private spending of the owners per project (totsl spending
less the HRTC) ( nominal) increesed with the 108 HRTC (08:$322,675, 108:$517,880) by
608 end the private spending per square foot increesed (0%:$23.88, 108:$31.21) by 318.
This indicates that the “coupon effect” was present with the 108 HRTC because the cwinc's spent
more of thetr own money per project then prior to the 108 HRTC. While these amounts are
nominal, Teble 6- 1 indicates thet the deflated ( for infiation) amounts also indicate incresses,
however, not as large The owners may have spent more in the 108 HRTC period then in the 0%
HRTC period becsuse they knew they would receive a credit of 10% on their totai spending. They
also imay have redirected spending away from other investments and into historic rehabilitation.
This “coupon effect” seems to have been a bonus of the 108 HRTC. However, again the regression
analysis does not support a cause and effect conclusion.

The nominal private spending ( 25%:$358,427) and private spending per square foot
(25%:$30.30) did not increase with the 258 HRTC &s compared ta the 108 HRTC. Private
spending and pr-ivate spending per square foot did increese in the 258 HRTC pertod as compared to
the 08 HRTC perfod. However, according to Table 6- 1, when these amounts are defisted for
inNation, there is actually a decresse in the private spending and privste spending per square foot
amounts es compared with the 08 HRTC period. Therefore, there appeers 0 have been no "coupon
effect” of the 258 HRTC as compared with the 0% and 108 HRTC perfods.

A couplse of cautionary notes should be made, however , with regard to these Implications of
the “coupon effect”. The HRTC amount subtracted from the total spending in the determination of
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private spending is not necessarily the actual HRTC recelvsd by the projoct ewners, The
assumption is made, which may not be accurate, thet spending was evenly distributed throughout
the rehabilitation projects. This is discussed in the paragraph immediatsly following. Also, since
the HRTC wss fourd nat to be a statistically significant determinant of private spending per squere
foot, no cause and effect relationship can be claimed

Cost effectiveness involves the comperison between the cast to the government from the
revenue loss and the increase in total spending (nominat) on historic rehabilitation. With respect
to the 10% HRTC, the cost to the government per profect is the difference between the total
spending and private spending which is $78,448 ( 13® of total spending). This difference is not
108 because some projects extended into the 258 HRTC period and therefore received an averall
HRTC of aver 108 of total spending. This occurs because spending Is assumed to be distributed
equally over the rehabilitation period of the projects. The total spending per project incressed by
$246,534 (70%) from the 0% HRTC period. it should be noted that this increese might have
been even greater because the 08 HRTC spending level might have been lower without some of the
projects qualifying for the 108 HRTC and passibly increasing their spending as a result of that
windfall Therefore, the 108 HRTC seems to have been cost effective in terms of spending because
it cost the government less than the incresse in spending. These results, based on total spending,
are confounded by the varying sizes of the projects. Therefors, a8 more useful insight into the cost
effectiveness of the HRTC may be provided by examining totel spending per square foot. In terms
of spending per square fact, the cost to the gavernment of the 108 HRTC is the difference between
total spending per squore foot and private spending per square foot of $4.73 per square foot. This
is an incresse of 138 of total spending per square foot. Total spending per square foot increased
by $10.05 (39%) from the 0% HRTC period. Therefore, the 108 HRTC appeers to have been cast
effective in terms of spending per square foot.

The 258 HRTC also seems to have been cost effective as compared with the 08 HRTC
spending level because it cost the government the difference (25%8) between totel and privete
spending of $119,639 per project while total spending increesed by $128,272 (378) from the
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0% HRTC. In terms of spending per square foot, the cost to the government of the 258 HRTC is the
difference between tota! and private spending per sauere foot of $10.11 which is 25% of total
spending per square foot. The total spending per square foat increased by $14.52, a 568 increase
from the 0% HRTC period. Therefore, the 258 HRTC seems to have been cost effective in terms of
spending per square foot. In terms of both spending and spending per squore foot, the 108 HRTC
and 258 HRTC appeer cost effective in comparison with the 0% HRTC perfod. However, the 25%
HRTC did not encourage an increase proportionately es large as the 108 HRTC.
Regression Resylts

The regression analysis provides 8 statistica) significance test of the owners’
responsiveness to the HRTC: their elasticity of demand for historic rehabilitation. Since the HRTC
is not a significant determinant of spending per square foot ( hypotheses of no effect are not
rejected), the tests did not confirm that the owners were responsive. This indicates that the
owners’ demand for historic rehabilitation is inelastic. This is an indication that those to whom
the tax credit policy was targeted were not receptive to the policy. Noneconomic factors may have
overridden the importance of the price decreese in historic rehabilitation due to the HRTC.
SUMMARY

In summery, the descriptive statistics in Chapter 6 indicate thet the large increese in the
quantity of butldings rehabilitated and aggregete total spending and total spending per square foot
over the HRTC periods suggest that externat benefits may have been fulfilied with the HRTC policy.
i1 also sppears that the HRTC increesed awareness of historic preservation. The 108 HRTC seems
to have had a “coupon effect™ and ssemad cost effective. The 258 HRTC appenared cost effective but
did not have a “coupon effeci”. However, these results are not confirmed when controlling for the
other economic and composition factors in the regression models. The HRTC is not a significant
factor in affecting spending per squere foot. On the other hand, noneconomic factors were found to
be significant, This leads to the implication that the owners were not responsive to the HRTC in
terms of spending per square foot because of their inelastic demand. Therefore, the resultsof the
HRTC were mixed.
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CHAPTER 8
CONCLUSIONS

This chapter summasizes the dissertation along with its contribution to the literature. (t
8lso discusses potential future resesrch possibilities in the historic rehabilitation tax incentive
area. In addition, it discusses the policy implications for tax incentives {n general which resuit
from this study.

SUMMARY OF THE DISSERTATION

The HRTC was destgned to encourage the rehabilitation of historic property. This study
provides evidence s to whether this has been accomplished. The first step was en examination of
the background of the eligibility for the HRTC and the relevent tax laws (Chepter 2). Summery
statistics on the HRTC program were also presented. The literature in the tax incentive erea was
reviewed including the areas of historic preservation, reel estate, and other tax incentive arees
(Chapter 3). Externality theory, excise subsidy theory end elastizity theory were discussed with
reference to the HRTC (Chapter 4) The factors of interest in this study were summarized end
regression analysis was performed concerning the effect of the HRTC and other factors on spending
per square foot (Chapter 5).

There were meny interesting results (Chapter 6) from the descriptive information
including an increase in the quantity of projects and in the average total spending per square foot
over the HRTC periods. The average spending per praject and average spending per squara foot
increased with the 108 HRTC. Over the HRTC periods, most projects did not use government
funding, were of brick or masonry construction, were rehabilitated for residential use, and were
located in a historic district.

The results of the regression analysis (Chapter 7) indicate that the 108 HRTC and 25%
HRTC were not significant determénants of spending per square foot on historic rehabilitation
projects. Significant determinants of spending wers the size of the butlding, construction type,
age of the building, use after rehabilitation, location in a historic district, and ragion.
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In terms of descriptive statistics (Chepter 6), the increase in the number of projects
rehabilitated and totel spending during the HRTC periods indicates that external benefits may have
been fulfilled due to the HRTC. The 108 and 258 HRTC appeared to be cost effactive (less cost to
the government then spending on historic rehabilitation) in comparison with the 08 HRTC period.
The 108 HRTC appeared o be associated with a “coupon effect” due to the increase in private
spending during the HRTC perfods. However, the regression anatysis (Chapter 7) does not support
& cause and effect conclusion. The insignificance of the HRTC in explaining spending Himits the
conclusions that can be reached. Moreover, the spparent unresponsiveness of the cwners to the
HRTC indicates inelasticity of demand.

The noneconomic or composition factors provided important insights into historic
rehabilitation. They were generally found to be statistically significant determinants of spending.
There is a strong indication, however, that intangible, unmeesurable factors also affected historic
rehabilitation, Anexsmple is owners who rehabilitate historic butldings th order to preservea
part of history. This reeson cen not be quantified and therefore was not able to be included in this
study. This and other such nonecenomic factors may have been important determinants of the
owners' spending decisions.

This study contributes both date and analysis toward the understanding of the historic
rehebilitation tax incentive as wel as to the tax incentive area, in general. The use of a project-
based database that has not previousty been used enabled the project-based approach and provided
new information on actual historic rehabilitations. The database also enabled the use of
noneconomic or compaosition factors which were importent determinants of historic rehabilitation
spending. The study discussed many policy fmplications of the HRTC which can be viewed as an
effective tax policy These are summerized in a following section.

FUTURE RESEARCH

There are many research possibilities in this historic rehabilitation tax incentive aree.
Because few research studies have been done in this area and because there is a need for further
informetion as to the effectiveness of this tax incentive, there is great potential for reseerch.
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There are many detalls of historic rehabilitation projects that were not available for use in this
study. Resesrch on axty of these areas would provide a contribution to the historic rehabilitation
tex incentive literature.

information ss to the owners’ reasons for daciding whether or not to rehabilitate a historic
building would provide insight into the rehabiiiitation decision that was not available for this
study. The reasons may be largely nonquantifiable. The ownership fcrmat, such as whether the
owner is an individuel, partnership, or corporation would pravide an interesting insight into the
effects of ownership on historic rehabilitation spending. More information on the cost of
borrowing and cost of construction throughout the projects may provide insight into these market
conditions, beyond the insight provided by the proxies used in this study. Information as to the
type of financing used in the projects end the impact of changes in the various financing options
available to owners would provide insight into the types of financing that particulerly encourage
historic rehabilitation. The effect on spending of projections for the rental or other use of the
completed rehabilitated buildings would also be interesting to determine. Issues such as the
influence of vacancy rates and the local economic conditions in the area of the historic building on S
the historic rehabilitation decision would be interesting to investigste. Any benefits the historic
rehabilitation building provides to the city, such as tourism, or benefits the building receives
from the city, such as relief from local taxes, would provide insight into the effect of local
fncentives on spending.

The condition of the bulldings prior to the rehabilitation and the appraisal value before
and after the rehabilitation would provide informaticn as to the extent of the rehabilitation and the
incresse in value as a result of 1t. Studfes on adeptive use projects would provide insight into the
different concerns of these particular historic rehabilitation projects. Research into the varying
importance of factors in small versus large projects would provide insight into the effects of
different size projects.

The impact of additional spending on the historic rehabilitation projects would be valuable
information This additional spending is due to casts of the projects which do not qualify for the
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HRTC such as spending on & perking 1ot or an addition toa historic butiding. Further exemples of
these adritional costs which do not effect the HRTC amount are the initial costs of the land and
bullding. Information on these additional costs would be helpful in determining how the level of
these costs affects spending that s eligible for the HRTC.

More extensive information on projects in the 0% HRTC period and information on
projects in the current 208 HRTC period would provide additional informetion on the
effectiveness of various HRTC percentages. For comparison purposes, information on
rehabilitations which did not apply for the HRTC would be interesting. Reseerch into the tax
incentives for the rehabilitation of nonhistoric property would also provide a useful comparison to
the effects of the tax credit for historic property.

Ressarch into & specific category of historic rehabilitation, facades, would provide 8
valuable insight into a controversial area of historic preservation. The tax incentives for the
preservation of huilding facades are intended to preserve the front exferior of a building while the
remainder 1s ofien destroyed snd rebuiit. The rebuilt portion of the building is often a different
style than the facade end the original building.

The realization of many of these reseerch idees on a nationa) basis would require the
continuation and possible expansion of the National Trust database or the development of a similar
database. An alternative to research on a national basis is field studies on historic rehabilitation
projects within a region, state, or city. This would provide insight into many aspects of the
historic rehabilitation projects that would not be available from a database.

In summary, research into any of these historic rehabilitation arees would provide
additiona) insight into the HRTC and historic preservation in general. This reseerch could also
provide a broader 1ook at the genera) aree of tax incentives and further the knowledge in that area.
POLICY IMPLICATIONS FOR TAX INCENTIVES

The original 108 HRTC and the increased HRTC of 258 appeer to have been effective in
stimulating historic rehabilitation spending and the number of historic rehabilitation projects.
Althaugh the increese in the HRTC percentage to 25% seems to have been cost effective, it did not
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have a proportional cost effectiveness or 8 “coupon efiect” comparable to the ortginal 108 HRTC.
Therefore, this implies that when the government wanted to continue to stimulate historic
rehabilitation, it is questionabie whether an incressed HRTC percentage was necessery. Perheps
an extension of the original 108 HRTC (or a 158 HRTC or 8 208 HRTC) rether than the 258
HRTC would have increased historic rehabilitation to a similer extent and &t a lower cost to the
government. However, since the 10% HRTC was not extended, this is not possible to know.
Moreover, this degree of responsiveness seems o indicate thet there should be careful
consideration as to the length of time a tax credit or incentive should be avsilable. It may be
effective to grant an initial tax incentive for 8 1imited period of time. At the end of the time
perfod, it should be determined whether the continuation of the policy would be justified or
whether 8 greater incentive would be more effective Depending on the objective, & greater
incentive may or may nat be justified. The government should not necessarily expect the high

degree of effectiveness of an initial tax incentive with the continuation of en existing incentive.

Because ( based on the descriptive statistics in Chapter 6) the HRTC palicy eppesrs to have
been successful 1o some degree tn encouraging the rehabiiitation owners to take external benefits
into account in their spending decisions, this indicates that tax credits may passibly be used
successfully in many other spplications to bring externalities into the market system. The HRTC
policy appears to have been cost efective because it cast the government less than the increase in
spending. Therefore, it should not be assumed necessarily that a tax credit progrem would be more
costly to the government then a direct subsidy.

On the other hand, the regression analysis (Chapter 7) indicates that the rehabititation
owners, the people to whom the tax incentive policy was aimed, were not responsive to the HRTC
policy in terms of spending per square fool. They hed an inelsstic demand curve in terms of
economic factors. They did, nonetheless, respond to noneconomic factors It is important to any
tax fncentive policy that the targeted group is responsive to the incentive. Therefore, research
into their potential responsiveness is critical prior to the Issuance of an incentive. The
regression analysis results indicate that the HRTC did not affect spending per square fool. The
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descriptive statistics demonstrate some positive results. Therefore, the results of this study as to
the HRTC policy are mixed.

This study is not meent to provide all of the answers in the tax incentive ares. These
resuits can not be generalized to other subsidies. Additional research is nesded prior to any action
with respect to tax incentives. There has not been much evidence about the effects of tax credits or
incentives. This study pravides some positive, some negative, and some inconclusive evidence
concerning one tax credit. On the one hand, many buildings can be enjoyed by future generations
that most likely would he e been destroyed without the cost effective HRTC. On the other hand, the
recipients of the credit, rehabilitation owners, did not not seem to respond s expected to economic
stimuli, including the HRTC. Rather, noneconomic factors seemed to be very importent.

in conclusion, this dissertation provided some new insights into the effects of the HRTC.

The insights led to important policy implications in the HRTC ares. These insights and
implicetions with respect to historic rehabilitation may or may not apply in ather tax incentive
aress Resesrch must be initiated in the tax incentive arees of interest. This future reseerch
might seek to incorporate some of the insights gained from viewing spending on a project level.
The positive results of the HRTC are an indication that the research into other tax incentives may
have similer pasitive results.
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APPENDIX A
STATES WITHIN EACH REGION

Connecticut, Deleware, District of Columbia, indiena, Maine,
Maryland, Massachusetts, Michigen, New Hampshire, New Jersey,
New York, Ohio, Pennsylvania, Rhode Islend, Yermont, Virginia,
West Yirginia

Colorado, I11inois, lowa, Kensas, Minnasota, Missouri, Montans,
Nebraska, New Mexico, North Dakota, Oklahoma, South Dakota,
Texas, Utah, Wisconsin, Wyoming

Alabsma, Arkansas, Floride, Georgla, Kentucky, Louisisna,
{Mississippi, North Carolina, South Carolina, Tennessee

Arizong, California, Hawail, {deho, Nevada, Oregon,
Washington
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APPENDIX B
TABLES ACCOMPANYING DESCRIPTIVE STATISTICS (CHAPTER 6)
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TABLE B-1
PROUECT MEANS BY TAX CREDIT PERIOD
08 HATC 108 HATC 258 HATC TOTAL
T6P nominal $ 340,704 $500,328  § 478,000 $ 302,783
PSP nominal $ 322,675 $ 517,000  § 358,427  $ 304,627
TSP daflated $ 102,897 $ 281,757  $203,600 $ 221,641
PSP deflated $ 178,396 $ 245,981 $ 152,767 $ 175,101
TSFT nominal $ 23.00 $ 35.9¢ $ 40.41 $38.74
PEFT nominal $ 23.00 $ 31.2 $ 30.30 $ 30.42
TSFT deflated $ 14.28 $ 16.08 $ 17.22 $ 17.08
PSFT daflated $ 13.20 $ 14.63 $ 12.91 $ 13.49
ﬂ% 13,511 16,562 11,829 12,999
AGE 107 100 9? )
THE ] 1" 8 9
m 6.95 13.05 11.19 11.53
ccl 173.42 108.94 236,25 223.51
MIMEER OF PROJECTS 45 463 1,47 1,004
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TABLE B-2

PROJECT MEANS BY TAX CREDIT PERIOD ( WITHOUT GOVERNMENT FUNDING)

144

08 HATC 108 HATC 238 HRTC TOTRL
TSP nominal $ 302,045 $ 493,100 $ 440, 140 $ 441,111
PSP noainal $ 334,805 $ 30,598 $ 320,77 $ 344,520
TSP deflated $ 200,427 $ 213,001 $ 167,005 $ 109,004
PSP daflatad $ 185,545 $ 165,012 $ 140,431 $ 152,550
TSFT nominal $ 25.08 $ 34.21 $ 41.42 $ 38.08
PSFT noainal $ 23.90 $ 20.51 $ 31.03 $ 30.36
TSFT deflated $ 14.30 $ 16.15 $ 17.61 $ 17.00
PSFT deflated $ 13.24 $ 14.04 $ 13.22 $ 13.45
0]1% 14,013 13,245 10,626 11,46
ROE 103 100 08 9
TIVE n 11 8 9
m 6.89 13.15 11.04 11.5?
cci 193.58 198.51 236.%9 223.%4
NUMBER OF PROJECTS ] 37? 1,400

1,033
\
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TABLE B-2 (CONTINUED)

PROJECT MEANS BY TAX CREDIT PERIOD (WITH GOVERNMENT FUNDING)

145

Of HATC 108 HATC 298 HATC TOTAL
TSP nominal $ 266,205 $ 900,222 $ 366,503 $ 053,600
PSP nosinal $ 243,833 $ 837,004 $ 423,233 $ 518, 101
TSP daflated $ 143,990 $ 463,301 $ 242,310 $ 280,709
PSP deflated $ 131,851 $ 408,627 $ 181,931 $ 220,338
TSFT noainal $25.9 $ 38.34 $ 38.71 $ 38.50
PSFT nominal $ 23.90 $ 33.% $ 29.00 $ 30.51
TSFT deflated $ 14.05 $ 1. 14 $ 16.56 $ 12.06
PSFT daflated $ 12.97 $ 15.02 $ 12.40 $ 13.57
CTHERS
SOFT 10,246 25,543 14,635 16,960
AGE 124 08 s 9?7
TIHE 2 12 9 10
] ?.20 12.78 11.52 1.75
ccl 176.19 197.90 234.69 223.47
NMBER OF PROJECTS ) 126 443 575
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TABLE B-3
PROJECT MEANS BY REGION
HORTHERST MIDHEST SOUTHERST HEST
TSP noainal $ 541,020 § 423,987 $ 400, 108 $ 829,070
PS* nominal $ 430,933  § 321,72 $ 313,907 $ 632,931
TSP daflated $ 240,206  $ 162,331 $ 178,660 $ 308,087
PSP daflated $ 102,634 ¢ 138,632 $ 130,767 $ 202,112
TSFT noainal $ 38.20 $ 35.62 $ 41.69 $ 41.60
PSFT nominal $ 30.43 $ 27.03 $ 32.43 $ 2.8
TSFT deflatad $ 16.97 $ 15.32 $ 18.94 $ 19.5¢
PSFT deflated $ 13.60 $ 11.05 $ 14.35 $ 14.00
OTHERS
SOFT 14, 162 11,904 9,740 19,008
ACE 108 88 o8 78
TIE 9 10 8 1"
) 11.62 11.48 11.55 12.38
ccl 220.93 230.99 224.03 210.27
MRBER OF PROJECTS 952 402 499 131




PROJECT MEANS BY TAX CREDIT PERIOD BY REGION

TABLE B-4

147

08 HATC

NORTHERST HIDLEST SOUTHERST WEST
TSP nominal $ 411,629 $ 210,438 $ 33,403 $ 333,041
PSP nominal $ 263,004 $ 199,160 $ 320,307 $ 206,729
TSP deflated $ 228,730 $ 112,710 $ 103,500 $ 177,000
PSP daflated $ 108,518 $ 105,408 $ 182,540 $ 157,004
TSFT nominal $30.73 $ 19.722 $25. $ 20.33
PSFT nominal $ 26.05 $18.10 $ 24.04 $ 18.0?
TEFT daflated $ 17.07 $ 10.56 $ 14.50 $ 10.7
PEFT dafiated $ 14.81 $ 92.60 $ 13.08 $ 0.6
13,400 10,671 13,345 16,410

AOE 131 81 9? 3

TIE 2 » 13 4
] ?.08 6.54 7.9 6.44
ccl 1723.58 176.80 169.56 119.35

HUMBER OF PROJECTS 21 8 ? ¢
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TABLE B-4 (CONTINUED)
PROJECT MEANS BY TAX CREDIT PERIOD BY REGION

Jog HIC
NORTHERST MIDHEST SOUTHERST EST
TEP nominal $ 004,178 $ 230,48 $ 342,704 $ 72,825
P3P nominal $ 904,440 $ 202,99 $ 463,042 $ 640,205
TSP daflated ¢ 303,750 $ 111,028 $ 257,443 ¢ 250,041
PSP deflated $ 200,245 $ 94,010 $ 219,000 $ 308, 140
TSFT noainal $ 35.90 $ 20.11 $ 39.91 $ 30.00
PSFT nominal $ 30.50 $ 22.00 $ 34.00 $ 34.50
TSFT daflated $ 16.41 $ 12.20 $ 19.03 $ 19.14
PSFT deflated $ 14.50 $ 10.35 $ 16.18 $ 16.20
ﬂ% 18,508 9,168 13,600 18,780
AGE 107 o 97 r{
TIHE 11 12 1 12
m 12.66 13.97 12.92 12.76
cci 108.02 202.06 108.00 105.09
NUMEER OF PROJECTS 27 55 o7 )




TABLE B-4 (CONTINUED)
PROJECT MEANS BY TAX CREDIT PERIOD BY REGION

149

238 HRTC
NORTHERST HIDHEST SOUTHERST HEST
TSP nominal $ 502,356 $ 450,007 $ IM,207 $ 047,177
PSP noainal $ 3N, 041 $ 344,006 $ 280,024 $ 634,850
TSP deflated $ 214,321 $ 195,708 $ 150,204 $ 359,83
PSP daflated $ 100,023 $ 146,824 $ 119,357 $ 270,837
TSFT nosinal $ 40.57 $ 7.9 $ 42.63 $ 43.08
PSFT noainal $ 30.45 $ 27.81 $ 2.4 $ 2.7
TSFT deflated ¢ 12.31 $ 15.79 $ 18.23 $ 18.30
PSFT deflated $ 12.97 $ 11.04 $ 13.08 $ 13.7?
OTHERS
SOFT 12,383 12,403 8, M0 19,0600
AGE 105 00 9 »
TINE 8 ) 8 8
m 10.93 11.35 11.33 12.02
ccl 235.00 235.99 23.13 234.40
MPBER OF PROJECTS 038 338 k] s
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TABLE B-5
PROJECT MEANS BY YEAR STARTED
19% 1977 1970 199 1900

SPEDING

TEP nominal $ 101,250 ¢ 242,24 ¢ 310,608 ¢ 918,463 $ 646,620

PSP nominal $ 188,631 § 222,168 § 478,435 § 621,428 § 307,790

TSP daflated $ 110,650 § 134,015 § 263,485 § 456,344 § 302,413

PSP deflated $ 118,045 $ 124,142 ¢ 250,313 § 408,135 § 266,135

TSFT nominal $ 21.8? $23.14 $31.28 $ 31.58 $ 3.5

PSFT nooinal $ 21.92 $21.22 ¢ 7.0 $28.24 $ 32.93

TSFT deflated  § 13.60 $ 12.00 $ 17.07 $ 15.60 $17.54

PSFT daflated § 13.50 $ 17.00 $ i5.07 $ 14.03 $ 15.43
OTHERS

SOFY 8, M3 10,470 16,611 29,006 17,244

ACE 78 109 100 2 %

TIHE 3 36 21 195 "

)] $.31 5.5 8.12 11.04 12.78

ccl 156.45 172. 14 174.27 109.32 200.00
NAEER OF PROJECTS 4 16 20 L < 21?7




TABLE B-5 (CONTINUED)

151

PROJECT MEANS BY YEAR STARTED
1981 1982 1963 1964 1963
TSP nominal $4M,830 $3561,70 § 279,541 §$ 260,107 ¢ 761,718
PSP nominal $30,778 $421,333 §$ 204,672 § 193,008 $ 571,288
TSP deflated $ 200,463 § 240,906 § 160,110 § 100,021 $ 309,762
PSP deflated § 165,108 ¢ 180,766 & 120,001 ¢ 60,151 $ 232,336
TSFT nominal $ 37.97 $ 32.060 $ 43.47 $40.10 $37.64
PSFT nominal $ 20.04 $ 9.7 $ 32.00 $30.07 $28.23
TSFT deflated $ 16.75 $ 12.02 $ 18.24 $ 15.94 $ 15.31
PEFT deflated $ 13.20 $ 12.7 $ 13.73 $ 1236  § 11.48
SOFT 12,500 14, 153 8,731 6,407 20,239
RAGE 103 08 20 06 90
TIE 10 ) ? 6 6
R 15.32 11.89 8.90 10.15 8.08
ccl 215.15 230.68 242.40 252.69 254.93
MMBER OF PROVECTS 239 o) 40 122 19
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TABLE B-6
PROJECT MEANS BY YEAR ENDED
1976 1977 1978 19729 1960
TSP noainal $60,000 $4250 $ 179,166 $417,403 ¢ 510,438
PSP noainal $60,000 $42,300 $ 177,041 $ 304,300 § 407,704
TP dafiated $ 50,330 § 27,901 4 106,155 § 291,895 § 261,910
PSP daflated ¢ 96,208 € 27,081 ¢ 105,258 ¢ 202,000 § 235,008
TSFT nominal $10.00 $1820 $24.18 $ 41.08 $ 31.88
PSFT noainal $1000 $182 $23.9 $ 36.41 $28.71
TSFT daflated $ 7.04 $ 1202 $ 14.3 $23.16 $ 16.00
PSFT daflated § 7.04 $ 122 $ 14.2 $20.26 $ 14.48
8,000 2,327 7,410 10,014 16,293
AGE " 108 13 10? 0
THE L 5 1" 1" 10
] 5.7? 5.00 6.2 9.83 12.07
ccl 139.76 149. %4 163.90 122.06 165. 13
MUBER OF PROJECTS 1 2 8 28 126




TABLE B-6 (CONTINUED)
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PROJECT MEANS BY YEAR ENDED
1981 1962 1983 1904 1963
SPEIDIND
TSP nominal  § 587,207 ¢ S30,168 ¢ 513,042 6 306,385 ¢ 526, 135
PEP nominal $ 57300 § 404,322 $ 383,965 §2M,805 $ 397,694
TSP daflated $ 273,498 §$ 231,035 $ 219,219 § 152,128 $ 210,506
PSP daflated € 243,200 ¢ 177,203 6 164,616 § 114,402 ¢ 163,564
TSFT nominal  $ 34.61 $ 3000 $42.63 $ 38.00 $ 8.0
PSFT nominal $30.5 $20.4  § 32.02 $ 20.02 $ 5.2
TSFT deflated $ 1623 ¢ 12.00 $ 18.19 $ 16.06 $ 13.91
PEFT deflated $ 14.34 § 13.04 § 13.60 ¢ 12.00 $ 10.54
QTHERS
SOFT 16,971 13,504 12,054 9,472 15,711
ROE 100 o5 o8 o8 o4
THE 10 8 9 9 15
m 14.00 13.07 9.53 9.82 8.80
ccl 199.08 223.23 235.92 247.97 247.4
MMEER OF PROJECTS 230 525 M2 204 39
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TABLE B-7
PROJECT COUNT BY TAX CREDIT PERIOD
08 HRTC 108 HATC 238 HATC TOTAL

QOVERIENT FINDIND

Usad 6 126 443 57

Did not use 0 37 1,033 1,409
CONGTRUCTION TYPE

Hood 12 103 388 303

Brick, Ete. <] 380 1,008 1,481

Residential 23 265 9% 1,287

Commercial ,Other 2 170 499? L[4

Located in 25 323 1,194 1,544

Hot located in 20 138 282 440
GECION

Northeast 21 r{c] 638 052

Hidwast 8 =] 30 402

Southeast o7 S 40

Hest 8 o4 131
NUMBER OF PROJECTS 43 463 1,47 1,904
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TABLE B-8
PROJECT COUNT BY REGION
NORTHERST NIDHEST SOUTHERST HEBT
COUERMENT FURDING
Usad 37 105 82 E} |
Did not use ] 297 417 100
CONSTRUCT (O TYPE
Hood 183 68 218 3%
Brick, Etc. 760 330 281 ]
Residantial 731 241 281 M
Commerclal ,Other 221 161 218 ' I
1 IC 01
Located in 79 208 410 1
Not located in 173 104 ) ™
MNBER OF PROJECTS
0% HATC Period 21 8 7 ]
108 HRTC Fariod 273 N ' 14 k-
238 HRTC Parlod 636 0 s o4
TOTAL 952 402 499 131
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TABLE 6-9
PROJECT COUNT Y TAX CREDIT PERIOD BY REGION

o8 HT
NORTHERST HIDHEST SOUTHERST HEST
QOVERENT FUSSDING
Used 4 2 0 0
Did not use 1? 0 ? 9
CONSTRUCT 108 TVPE
Hood S 1 2
Brick, Etc. 16 ? 9 3
Rasidential " ] 4 3
Consercial ,Othor 10 3 3 ]
() 1CT
Located in 13 o 4 2
Hot located in -} 2 3 ?
NRBER OF PROJECTS 21 ] 7 Q
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TABLE B-~9 (CONTINUED)
PROJECT COUNT BY TAX CREDIT PERIOD BY REGION

JO8_HRTC
NONTHERST HIDHEST SOUTHEABY MEST
QOVERMENT FUNDING
Used - ) 6 18 13
Did not use 104 49 Ky y -]
CONSTRUCT 1O TVPE
Hood 41 8 42 12
Brick, Ete. 232 4 b~ 2
UCE O CORPLETION
Rasidantial 196 k< 1) S0 9
Conmarcial ,Other KL 25 4? 2
HISTORIC DISTRICT
Located in 210 rn 62 16
Not located in 63 16 k-3 2
MUMBER OF PROJECTS 273 -] o7 k< ]
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TABLE B-9 (CONTINUED)
PROJECT COUNT BY TAX CREDIT PERIOD BY REGION

&8 _HRTC
NORTHERST HIEST SOUTHERST UEST
QOVERWENT FIRIDING
Usad 204 ' 14 o4 19
Did not use 394 241 330
COMSTRUCT ION_TVPE
Hood 137 -1 174 20
Brick, Etc. S21 281 220 ]
UGE O COMPLETION
Residential S24 200 @ Y 74
Commercial ,Other 194 132 167 64
Located Iin 50 23 M4 39
Not located in 102 : <) S0 47
NUEER OF PROJECTS 656 30 4 a6
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TABLE B-10
PROJECT COUNT BY YEAR STARTED
197 1977 1979 19 1960

COVERMENT FUNDIMO

Used 0 2 4 19 K

Did not use 4 “ 24 o4 144
COMSTRUCT ION TYPE

tlood 0 4 8 21 43

Brick, Ete. 4 12 20 62 174
USE O COPLETION

Residential 1 12 12 52 141

Consarcial ,Other 3 4 ] 31 ™
HISTORIC DISTRICT

Located in 2 6 19 47 162

fot located in 2 10 9 a6 -
BEGION

Northaast 0 8 13 S0 139

Hidwest 1 4 3 6 1?7

Southeast 2 0 6 14 S1

Hest 1 4 4 13 14
NRIMBER OF PROJECTS

0% HATC Period 4 10 23 0 0

10% HRTC Period 0 0 3 -7 216

258 HATC Pariod 0 0 1 1

TOTAL 4 10 28 83 217
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TABLE B-10 (CONTINUED)

PROJECT COUNT BY YEAR STARTED
1081 19862 1963 1064 1983

QOVERNMENT FUNDING

Used 57 203 113 41 3

Did not use 162 470 366 131 10
CONSTRUCT ION TYPE

Hood 4 210 13 408 2

Brick, Ete. 163 923 <.} 120 1"
USE O COMPLETION

Residential 128 478 32 122 9

Conmarcial ,Other 111 233 147 30 4
HISTORIC DISTRICT

Located in 174 578 400 147 9

ot located In o3 155 Ky 23 4

Northaast 122 2 a? 0

Hidwast S0 173 109 28 11

Southeast 47 200 120 S0 )]

Hast 19 49 19 ? 2
HRMBER OF PROJECTS

0% HRATC Period 0 0 0 0 0

108 HATC Pariod 162 0 0 0

258 HRTC Pariod T 3 4 192 13

TOTAL 29 3 479 172 13
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TABLESB -11
PROJECT COUNT BY YEAR ENDED
197 1ge? 1978 {979 1960
i~ e 0 ‘ 3
Did not use 1 24 -]
%ﬂm (/] 4 3 u
Brick, Etc. 1 2 4 - 92
Residential o 1 S 16 F )
Conmarcial ,Other 1 1 3 12 48
mLoeuhd in 0 1 4 16 o
Not located in 1 1 4 12 K14
mlb'-;ﬁmt 0 1 3 1? 7
Hidwest 0 1 1 1 10
Southeast 1 1 8 24
Hest 0 1 2 16
NMBER OF PROJECTS
% HATC Period 1 2 ;] 12 10
108 HATC Pariod 0 0 0 16 116
23% HRTC Pariod 0 0 0 0 0
TOTAL 1 2 8 28 120




TABLE B-11 (CONTINUED)
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PROJECT COUNT BY YEAR ENDED
1981 19892 1953 1954 1983

GOVERNENT FUNDING

Used " 123 258 K] 8

Did not use 1% 400 154 210 a0
CONSTRUCT 10N TYPE

Hood 38 116 200 rd 13

Brick, Ete. 192 400 512 219 2

Rasidential 1) 293 519 201 )

Cossercial ,Other 100 232 193 o3 14

i )

Located in 1724 401 360 246 Y-

Not located In 70 124 124 48 13
BEGION

Northeast 147 197 an 14?7 ]

Hidwast k< <} 130 142 61 23

Southeast %3 143 104 0 -]

Hast 1? S 19 15 b
NUMBER OF PROJECTS

0% HRTC Period ? 1 3 0 )

108 HRTC Period 235 a2 12 1 1

238 HRTC Period e 442 607 203 K )

TOTAL 0 523 12 204 38
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TABLEB-12
PERCENTABE OF PROJECTS BY TAX CREDIT PERIOD

08 HRATC 108 HATC 238 HRTC TOTAL.

W 13 z7 0 2
Did not use 87 - " g
W 7 2 2 p -]
Brick, Etc. 3 78 Ia Fc)
it 3 0 " &
Cosmercial ,Othar 49 38 M 3
HISTORIC DISTRICT
Located in 56 0 81 K
Hot located in %" 30 19 2
BEGION
Northeast 46 59 4“4 48
Hidwast 18 12 y <) 20
Southaast 16 21 ? 3
Hest 20 8 6 ?
NMBER OF PROJECTS 45 463 1,4% 1,004
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TABLE B-13
PERCENTAGE OF PROVECTS BY REGION
NORTHERST RIDMEST SOUTHERST HEST

GOUVERNVENT FUNDING
Used

Did not use

CONSTRUCTION TYPE
Hood

Brick, Ete.

Residential
Commercial ,Other

Locaz.od in

Not located in
PERCENTAGE OF PROJECTS

08 HRTC Period

108 HRTC Period

238 HRTC Perlod

3

14

16
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TABLE B-14
PERCENTAGE OF PROJECTS IN EACH TAX CREDIT PERIOD BY REGION

QOVERISENT TiiDiNg
Usad 19 2 0 0
Did not use 81 ™ 100 100
CONSTRUCTION TVPE
Hood 24 13 2 44
Brick, Etc. 70 a7 " b )
Residantial S2 83 14 k< <]
Cosmercial ,Other 48 k14 43 6?
Located in 062 K] L14 2
Not located in k) 2 43 .}
HNMBER OF PROJECTS 21 8 ? )
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TABLE B- 14 (CONTINUED)
PERCENTAOE OF PROVECTS N EACH TAX CREDIT PER!OD BY REGION

108 _HATC
NORTHERST HICHEST SOUTHERST HEST

COUVERTEENT FUNDING
Used b < | 1] 19 M
Did not use 6?7 ] 81 60
CONSTRUICTION TYPE
Hood 13 15 43 2
Brick, Etc. a3 - ] 14 08
USE ON COMPLETION
Residential 72 B 52 24
Commercial ,Other 28 43 48 0
HISTORIC DISTRICY
Located in v o7 o4 42
Mot located in 23 k< < k< ] S0
NUMBER OF PROJECTS 2 5 o? 9
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TABLE B~ 14 (CONTINUED)
PERCENTAGE OF PROJECTS IN EACH TAX CREDIT PERIOD BY REGION

&8 _HATC
HORTHERST HIDNEST SOUTHERSY HEST

QOUERMENT FUMDING

Used 40 2 10 21

0id not use 80 K4 54 Ky )
CONSTRUCTION TYPE

Wood 21 ” 7 2

frick, Ete. ;) <] 20 mn
USE O COMPLETION

flesidential 80 6t b 20

Cossercial ,Othar 20 N 42 ™

Located in 4 K] a? 435

Hot located in 18 2 13 55
NMAMBER OF PROJECTS 656 K< ;] 4 )
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PERCENTAGE OF PROJECTS BY YEAR STARTED

TABLEB-15

168

1978 107 1976 1970 1960

QOVERNYENT FUNDING

Used 0 13 " 22 k< )

Did not use 100 a 26 7 )
CORDTRUCT 10N TYPE

Hood <} n 24 »n 13

Brick, Ete. n 7” 0 7 a3

Residential 25 ] 43 63 -]

Commercial,Other e -~ 57 J? 33

{

Located in 5 38 88 97 ™

Mot located In 1) 62 2 43 32

Northaast 0 S0 b2 60 62

Hidwest 25 y ] 1 ? e

Southeast 50 0 21 1?7 24

Hast 23 2 14 16 6
PERCENTAGE OF PROJECTS

0% HATC Pericd 100 100 29 0 0

108 HRTC Pariod (1] 0 1 0 o9

238 HATC Pesiod 0 0 0 1 1
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PERCENTAGE OF PROJECTS BY YEAR STARTED

TABLE B~ 15 (CONTINUED)

169

1981 K2 1063 1004 1983
COUERNMENT FINDING
Used 24 < ) .} y. ) 2
Did not use 70 () ;] 7% w
CONSTRUCT ION TYPE
Hood .3 ] 43 €3 o3
Brick, Etc. ) 23 .74 k 14 k-]
Residential b ] ({3 0]
Cosmarcial ,Other 40 3 3 23 )|
Located in 73 ™ 8 8 60
Mot located in n 21 16 13 31
Nor-thmast o1 11 48 31 0
Hiduest 21 ) 23 16 a5
Southeast 20 23 20 (]
Hast ) 6 4 4 ]
PERCENTACE OF PRO.ECTS
0% HATC Period 0 0 0 0 0
108 HRTC Parlod 88 0 0 0
258 HRTC Period 32 100 100 100 100
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PERCENTAGE OF PROJECTS BY YEAR ENDED

TABLEB-16

170

1970 1977 1978 1979 1960
COUERIENT FUNDING
Used 0 0 0 1“4 2
Did not use 100 100 100 2 ) K]
CONGTRUCT 108 TYPE
Nood (1] 0 S0 1" V{4
Brick, Ete. 100 100 S0 20 73
Residantial 0 S0 a3 5 82
Commercial ,0ther 100 X <14 43 38
Locoted in 0 50 S0 5 "
ot located in 100 50 %0 43 20
Northeast 30 63 ot 60
Midwest 1] S0 13 4 -}
Soutlhmast 100 0 13 20 19
Hest 0 0 11 6 13
PERCENTROE OF PROJECTS
08 HATC Pariod 100 100 100 43 8
108 HRTC Period 0 0 5 92
258 HRVTC Period 0 0 0
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TABLE B-16 (CONTINUED)
PERCENTAGE OF PROJECTS BY YEAR ENDED

1981 1982 1963 1964 19635
CIVERIMENT FUNDING
Usad 20 24 % .. 21
Did not use 70 K.} o4 ™ Ky |
CONSTRUCT ION TYPE
Hood 4 2 28 28 <}
Brick, Ete. 54 70 72 F, ) a5
fesidential &0 30 rc g8 83
Coamarcial ,Other 40 «“ {4 32 K14
Located in 70 70 a3 o4 06
Not tocated In 30 24 1 16 K}
Northeast N 38 S0 S0 13
Hideast 13 235 20 21 L]}
Southeast 21 n 27 b ] 13
Hest ? 10 3 S 13
PERCENTROE OF PROJECTS
08 HATC Pariod 3 0 0 (1} 4
108 HRTC Pariod o4 16 2 1 1
238 HATC Period 3 o4 o8 ) ' -]




APPENDIX C
TABLE ACCOMPANYING REGRESSION RESULTS AND IMPLICATIONS (CHAPTER 7)
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TABLEC-1
DETAILS OF REGRESSION RESULTS
Totg) Spending per Souare Foot

Expacied Standard Significance
Variable Sign Coafficiant Error t-statistic Lavai
TCY + 3.3 2.90 1.2 . 1933
TC2 + 3.0¢ 2.3 1.40 . 1378
oF + - .16 .7 - .21 .6308
] - - .23 .33 - .00 .5100
cci + - .01 .18 - .03 L0570
SOFT - - .02 .02 -1.68 .00606
Cons - -2.32 .81 -2.68 .0040vee
AOE + 04 .01 4.60 . 000 {0t
TIME + Nir O3 1.32 I lr
USE - -2.01 ] -2.68 0075+
HD - -2.15 N: ) 2.5 .0100%
HE -2.63 1.47 -1.81 000
) -3.30 1.9¢ -2.19 .0Z200%*
SE -2.72 1.40 -1.83 .0676¢
Intercept 17.793 16.54 1.0¢ . 2042
A-Scuore .0254
Adjusted R-Square .01683
F~8tatistic 3.000

Dagrees of Freadom 1,083

* Significant at .10 leval (two-tail test)
* Significant at .05 leval (two-tail test)
= Significant at .01 leval (two-tail tast)
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TABLE C-1 (CONTINUED)
DETAILS OF REGRESSION RESULTS
Privote Soending oar Square Foot

Expacted Standord gni ficance
Uoriable Sign Coafficiant  Error t-statistie Level
TC1 + 1.35 2.02 .67 3031
TC2 + - .44 2.08 - .29 8327
OF + - .07 .60 - .12 .9051
R - - .22 .28 - .80 .4220
cCl + - .02 .13 - .20 .8430
SOFT - - .02 .0 ~-1.74 .0822¢
cons - -1.89 .04 -2.98 .0029%*=
AGE + .03 .01 4.00 . 00D {9
TIHE + .04 .04 R rg .3303
USE - -1.41 .59 -2.3% .B170%s
HD - -1.6¢7 .86 -2.52 D123
e -2.28 1.16 -1.98 .0492¢=
™ -Z2.90 1.19 -2.49 .0120%%
SE -2.43 1.1? -2.0? 030
Intercapt 19.06 13.03 1.40 . 1443
R-Square .0319
Adjusted R-Squara .0230
F-Statistic 4.632%+

Dagrees of Fresdom 1,083

% Significont at .10 level (two~tail test)
** Significant ¢t .95 leval (two-tail tast)
s Significant at .01 leval (two~tail test)
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