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Intcroduction

This dissertati;n proposal is submitted in the form
of a discussion paper. As such, it is a preliminary
proposal, to be followed by a formal proposal once agreement
has been reached with regard to its substantive aspects.

The proposed research is empirical in nature and
involves a test of the effects of land value taxation on
urban development in Pittsburgh. Due to data limitations,
the study will focus on the relationship between land value
taxation and housing development in Pittsburgh. Land value
taxationﬂgenerally refers to the taxation of land at rates
higher than those levied against buildings and other
improvements. Various unburdening and incentive effects
of shifting the tax base from improvements to land will,
according to theory, encourage development. In recent
vears, real estate tax rate changes in Pittsburgh have
resulted in a steady and substantial increase in the land
tax rate and fluctuations in the rvate applied to
improvements. It is believed that these changes are
significant and should, therefore, provide an adeguate
basis for testing the proposition that land value taxation
encourages development.

Few cities in the United States use land value

taxation. Most of the cities that do employ such a tax
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sygtem are in Pennsylvania, where state law authorizes
most municipalities to use non-uniform real estate taxes.
A number of cifies in Pennsylvania were considered as
possible candidates for study. 1In addition to Pittsburgh,
these cities included McKeesport, New Castle, and Scranton.
All except Pittsburgh were eliminated from consideration
due to data problems. In each of the eliminated cities,
some elements of data needed for this study were simply
not available and other elements were not in accessible
{i.e.. computerized) form. For these reasons, Pittsburgh
is evidently the only city in the United States for which
there is a sufficient amount of data in the right form
to permit a systematic test such ag the one proposed here.
The balance of this paper is divided into three parts
in addition to a section of notes. The first part of the
paper covers the microeconomic theory which supports the
proposition that land value taxation will encourage
development. Although there is some discussion in the

1

literature of macroeconomic effects, it is hardly relevant

to the present study of land value taxation as adopted

in a single, isolated city. The discussion of microeconomic
theory is limited to a consideration of the efficiency

or resource allocation effects of taxes on land and
improvements. No attention will be given to the important

equilty and other issues which must be considered along with
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resource allocation questions in the development of tax
policy. The proposed research will not recommend any
peoliecy; instead, it will merely test an hypothesis derived
from a consideration of the resource allocation effects

of real estate taxes.?

The second part of this paper reviews previous
empirical studies of land value taxes, including studies
of both hypothetical and actual taxes. Studies of land
value.taxation in Pittsburgh are considered in a separate
section within this part. The conclusion reached following
this review of empirical work is that, to date, there h;s
not been an adequate test of the effects of land value
taxation. Clearly, there is a need for a systematic and
rigorous study of the relationship between land value
taxation and development. 1t is believed that the proposed
study will constitute a significant contribution toward
satisfying that need.

The third part of this paper presents an econometric
model for testing the proposition that land value taxation
encourages housing development -in Pittsburgh. In addition,
this part discusses the sources of data for the model,
computation requirements, and possible problems in
estimating the model's coefficients.

In summary, this proposal is for a systematic empirical

analysis of an important economic idea; namely, the

hypothesis that shifting the real estate tax burden from
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improvements to land will encourage development.



I . Microecornitomic Theoi v

of IL.and Value Taxation

AN Resource Allocation
I fects of Taxess on

Land and Improvemendtits

A tax which does not interfere with the efficient
allocation of resources is said to be neutral. Given the
assumption that efficient allocation of resources is
desirable, the student of public finance is concerned with
devising taxes which are either neutral or as close to
neutral as possible. The real estate tax on improvements
is not neutral because the equilibrium quantity of
structural services supplied decreases as a result of
increases in that tax.> A deadweight loss of welfare
results because the loss of producer and consumer surplus
exceeds the amount of tax collected. As shown in Figure 1
(next page), a tax on structures shifts the before tax
supply curve (SS(BT)) upward by an amount equal to the
tax. Before the tax, consumer and producer surpluses were
equal to the areas of the triangles AEP and PEC,
respectively, After the tax, consumer and producer
surpluses are reduced to AE'P' and P"BC, respectively.

The 'amount of the tax collected, P'E'BP" is less than the’

]
total loss of surplus by the amount represented by the
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Figure 1. Effects of a tax on structures



area of triangle E'EB.

In contrast, many thecorists argue that the tax on
land is neutral because land is essentially fixed in supply
in any given place such as Pittsburgh. This is represented
by the vertigal supply curve (SL) in Figure 2 (next page).
Immediately upon imposition of the tax, the demand for
land (DL) will decrease because the price of land will
increase by the amount of the tax (T) from P to P'. Because
the supply of land remains the same, landowners must
ultimately pay the tax,? with the equilibrium quantity

and price determined by the intersection of the demand '

and supply curves. Thus the price of land services will
drop from P' back to P and the net amount received by the
landowner will drop to P". Note that there is apparently
no deadweight loss in this case because the amount of tax
collected, PEFP", is precisely equal to the loss of surplus
{which is borne entirely by the landowner).

Thus many writers on the subject are zmatisfied that
the land tax is neutral. Becker, for example, argues that:
"Neutrality and efficiency are. guaranteed by the fixity
of supply of urban land.”5 He goes on to claim that:

If landowners were planning to produce the highest

economic rent on their land, the imposition of a land

value tax would in no way alter the owners' decision
to carry out their plans for land use.

Several writers have challenaed this view with the
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observation that the land tax has an effect on the timing

7

and type of development. Bentick, for example, argues:

that land taxes which are based on the current market
value of land . . . divert land and saving from
investment projects with a long gestation period to
those which produce returns relatively quickly. This
is because the market value of land reflects its future
rentals, so that a tax on markebt value causes taxes

to be levied ahead in time of the returns on which

the tax is based, thus creating a liquidity problem
which cannot be solved by a perfect capital market.

Skouras attributes the misconception that land taxation
is neutral to a failure to take into account the facts
that optimal land uses changes over time and that land
cannot be easily shifted from one use to another.?

Bentick shows how the land tax favors projects with
relatively early returns by comparing two hypothetical
projects.lo The first project yields one dollar per year
in perpetuity and has a present value of 1/r, where r is
an appropriate discount rate. The other project vields
c dollars per vear after a period, T. The present value
of the second project is e"rTc/r. The delayed project
will be preferred if e Tlc/r > 1/r. In this case the
critical value of T is:

T' = 1In c/r

If a tax on land value, b, is introduced, then for the
second project to be preferred, the following must be true:

e (r * BT,y b)Y > 1/(r + b)



In this case, the critical value of T is:
T" = In c¢/{(r + b)
1t is clear that T" < T' and, therefore, that the second

|
project is less likely to be preferred after the tax than

before.

A simple numerical example may help te clarify this

point.ll‘ Assume that a site can be developed with single

family houses now or an apartment building in one vear.
The land rent if used for single family houses would be
s per year, while the rent if used for an apartment building

would be a per vear.' Thus the development value of the

land tecday is:12

UO = s/T

The development value in one vear would be:

Vl = a/r

If s, a, and r are §1,000, $1,100, and .10, respectively,
then the landowner has no reason to prefer one project
over the other because the present value of VO equals Vlz

= / = &
UO Vl,].lO $10,000

If a land tax of b is introduced, then:

v

0 s/(r + b)

And:

<
1

a/fr + bl

If b equals .05, then VO is 86,667, vy is $7,333, and the



present value of Vl is §6,377. The landowner is no longer
indifferent and, instead, prefers the first project over
the second.

All of this plays havoc with the assertion that the
land tax is neutral in its resource allocation effects.
Bentick argues that the resource cost of the land value
tax is probably substantial:

When one considers the long time horizons involved

in forestry, mining, and urban construction, it is

likely that the resource cost of higher tax rates

will be_significant relative to all realistic discount

rates.

Mills comes to similar conclusions.l4 Skouras is more:
I

sanguine about this state of affairs:

Thus, it would seem that, as a result of the above

analysis, land taxation has lost one point in that

its claim of neutrality has been refuted, but has

also won at least another point in that it encourages

economic use of land and, more importantly, discourages

waste and promotes land use and development.

It seems counterintuitive to conclude that a tax which
encourages development of urban land which would otherwise
be used less intensively could result in substantial
inefficiencies. Perhaps Bentick's and Mills' analyses
should have taken into account those benefits of development
which do not appear if one limits one's attention to the
present values of development projects and streams of tax

payments. Obvious omissions are the external benefits

of development, specifically the effects of development



in increasing the values of adjacent sites. These external
effects are substantial and could more than cffset any

efficiency losses resulting from early development of land.16

Whether thig is the case or not is an important question
meriting extended treatment not possible here. Fortunately,
it is not.necessary to resolve this issue for the purposes

of the study proposed in this paper.

B . Efrffects of Shiftcting Taxes

frrom Improvements to Land

At least two effects of shifting the tax burden from
improvements to land have already been identified. One
is the effect of increased land taxes, which should
encourage earlier development of land due to the increased
holding costs borne by landowners. The second is the
unburdening effect of decreasing the tax rate on
imprpvements. Becker lists four effects of a shift to
land value taxation, two of which correspond to those

17 A third effect is the fixed-cost effect,

mentioned.
which refers to the fact that the land value tax is

independent of the degree of improvement of a site. It is
difficult to see how this could encourage development,
however, because it is in this respect that the land tax
is neutral.

Worthy of more attention is what Becker calls the



Table 3

Property Tax Rates, City of Pittsburgh, 1978-1984 *
{in mills)

Year City County Scheol
Land Structures Disktrict
1978 49.5 24.75 21.375 29
1979 97.5 24.75 19.365 29
1980 125.5 24.75 23 29
1981 125.5 24.75 28 41
1982 133 32 29 36
1983 151.5 27 29 36
1984 151.5 27 29 40

*Note: This table is continued on the following page.

Sources: Pittsburgh City Treasurer's Office (city and
school district rates), County of Allegheny Deed
Registry and Records Management Office (county
rates), and Pittsburgh Code, Chapter 265
("Exempticns for Residential Improvements").

[
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Table 3
{continued)

Property Tax Rates, City of Pittsburgh, 1978-1984
(in mills)

Adjusted Combined

City and School District Total Effective Total
Year Structure Rate Structure Rate Land Rate
1978 53. 75%% 75.125%% 99.875
1979 53. 75%% 73.115%%* 145.865
1980 40.38 63.38 177.5
1981 49.4 77.4 194.5
1982 51.09 80.09 198
1983 47.33 76.33 216.5
1984 50.34 79.34 220.5

*¥Note: The three-vear abatement for new improvements
and new construction went into effect in 1980.

36



. #
an effect on development. The largest changes in the
effective rate for improvements were the drop in 1980 from
7.3115 percent to 6.7338 percent and the increase in 1981

from 6.338 percent to 7.71 percent (see Table 33.
o Poternnt-ia l Prob1lems

In addition to'the potential problems already
discussed, there are the standard problems encountered
in regression analysis, namely, multicollinearity,
heteroscedasticity, and autocorrelation. Multicollinearity--
the presence of an exact or approximately exact linear
relationship among some or all of the explanatory variableg--
is not likely to be a problem in theory as each of the
four explanatory variables would seem to have an independent
influence on the dependent variable. Despite this,
muiticollinearity can Arise in the data and cause imprecise
estimation of the parameters because it results in large
standard errors of the estimators. Therefore, it will
be necessary to test for this problem and take remedial
measures, if needed.84

Heteroscedasticity is a violation of the assumption
that the error terms (the uij’s) all have the same variance.
Heteroscedasticity may result in t and g statistics which

exaggerate the significance of a model's parameters. This
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may be a problem in the present model due to Lhe different

sizes and characters of the wards of Pittsburgh. According

to Gujarati:

It should be noted that the problem of
heteroscedasticity is likely to be more common in
cross-sectional than time-series data. In cross-
sectional data, one usually deals with members of

a population at a given point in time, such as
individual consumers or their families, firms,
industries, or geographical subdivision, such as state,
county, or city, etc. Moreover, these members may

be of different sizes, such as small, medium, or large
firms or low, medium, or high income.

Here again, it will be necessary to test for this problem
and, possibly, take remedial steps.86
A final problem is autocorrelation, or correlations
among the error terms. Autocorrelation makes the usual
t and F tests of significance unreliable. Detection of
autocorrelaticn in the proposed model will be particularly
difficult because correlation can cccur spatially as ﬁell
as temporally. As Cliff and Ord note:
The problem of determining whether geographical data
are spatially autocorrelated is fundamentally different
from measuring autocorrelation in stationary time
series. This is because the variate in a time series

is influenced only by past values, while for a_spatial
process dependence extends in all directions.

Although there are statistics which test for spatial
autocorrelation,88 phey are rather complex and unwieldy.
Instead, graphical methods will be used to test for both
spatial and temporal autocorrglation. Spatial

autocorrelation can he detected by analyzing maps of ward
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residualsg for each Year, while Lemporat

be detected by graphin
time.89

autocorrelation
can

advantage of pProviding

information which can Suggest remedial

measures.
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Addendum

The model given on p. 27 omitted an

construction costs. Construction costs will be used in

two ways: (1) they will be used to adjust the building

permit values for inflation and (2) they

in the model as an additional

The data are given in Table 4 below.

Residential Building Cost Index Numbers

Year
1978
1979
1980
1981
1982
1983

1964

Source: Derived from Boeckh Building Cost Index Numbers

Table 4

for Pittsburgh

100.
110.
117.
125.
136.
147.

155.

important variable:

will be inciuded

independent variable (B, ).

0

(January/February issues for the vears listed).
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