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Land value taxation occupies a curious place in the lexicén
of public finance. It has a long and rich history both among tax
theorists and among reformers who have extolled its properties on
grounds of economic efficiency and equity. And it still commands
a certain respect and interest on the part of both scholars and
practitioners. Yet it has not been wideiy used, and public-
finance economists do not have a good sense of its real potential
as an effective form of taxation. Even so, it is under serious
consideration as a revenue instrument both among hard-pressed
city mayors and, more surprisingly psrhaps, among emerding
governments in transition from socialism to market-oriented
economies.

There is, in the United States, a single case of major
reiiance on land taxation in a large city: the city of Pittsburgh
in 1979 and 1980 restructured its property t&x system to one in
which land is taxed at more than five times the rate as the
structures on the land. With the passing of over a decade, we

are now in a position to explore the effects that this tax reform



has had on economic activity in the city and metropolitan area.

To assess this experience, it is essential to have a clear
understanding of the theory of land value taxation. There has,
in fact, been some recent theoretical work which raises the
possibility that land value taxation need not be neutral in its
effects, as-thé standard theory maintains. In the next section
of the paper, we will review the theory of land taxation to
provide the conceptual context for our study of the Pittsburgh
experience-

_In the succeeding sections, we turn to a description and
_analysis of the Pittsburgh experiment with land value taxation.
The findings, taken at face value, are dramatic. Relative to
fourteen other midwest cities in our sample, Pittsburgh is a
striking outlier: it is the only city to have experienced a large
and significant increase in levels of building activity during
the 1980s. The interpretation of these basic findings is,
however, complicated. There were other things, inciuding a major
urban renewal program, underway during this same period. And it
is hard to separate the effects of tax reform from other economic
events. But the alternative is simply to ignore this interesting
episode in fiscal history--and this, it seems to us, would be a
mistake. '

To address the impact of land value taxation in Pittsburgh,
we have undertaken a careful stu&y of the history of the
' Pittsburgh economy and the specific character of the tax reform.

These, we will argue, are critical to a proper interpretation of



the Pittsburgh experience. To carry out the quantitative
analysis, we have assembled two independent bodies of data on
levels of building activity in Pittsburéh and in a sample of
other cities in the region. Each has its strengths and
weaknesses. The first is a lengthy time series covering the
period 1960 to 1989, whose source is Dun and Bradstreet figures
on the value of new building permits. The attraction of fhis '
data is its coverage over time; it is, however, limited to the
city itselr and provides no disaggregation among different types
of building actiﬁity. The second set of data, which we have
pulled together from U.S. Bureau of the Census sources, provides
coverage for the entire metropolitan area, broken down by city
and suburbs, and also disaggregated by type of building activity.
Its coverage over time is, however, more limited: 1974 to 1989.
Although the two data bases exhibit, in certain instances, some
puzzling differences, they yield much the same picture of the
Pittsburgh experience relative to the other cities in the region.
The analysis of these data, in the context of some other key
economic variables, suégests to us that the Pittsburgh tax

reform, properly understood, has probably played a significant

supportive role in the economic resurgence of the city. We shall
work through a number of pieces of evidence that lead us to this

conclusion.

1. The Theory of Land Taxation

Proponents of land value taxation have cited a number of its
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appealing properties, one of which is its neutrality with respect
to land use. As Dick Netzer (1966) put it, "Location rents
constitute a surplus, and taxing them will not reduce the sﬁpply
of sites offered; instead, the site value tax will be entirely
neutral with regard to landowners' decisions, since no possible
response to the tax can improve the situation, assuming that
landowners have been making maximum use of their sites prior to
the imposition of the tax"™ (pp. 204-5). '

Conventional pfoperty taxation, in contrast, involves the
| taxation of both land and improvements to the land; such taxes,
as has long been recognized, are clearly not neutral as they
place a levy on any structures on the land. A shift from
property to land taxation (or the movement to a "graded" tax
system under which land is taxed at a higher rate than the
structures on the land) will reduce the "penalty" on improvements
and encourage more intensive land use. Jan Brueckner (1986) has
demonstrated this proposition in a rigorous static analysis: the
réplacement of taxes on structures by levies on land value will
result in a higher level of improvements to the land (i.e., a
higher capital-land ratio). We will refer to this as the
capital-intensity effect.? |

In an intertemporal setting, land value taxation can have a
.different sort of effect (apart from any tax on structures). 1In

two interesting papers, Brian Bentick (1979) and David Mills

lpor some sense of the magnitude of this effect, see the
computable general-equilibrium analyses in the papers by Joseph
DiMasi (1985) and by James Follain and Tamar Emi Miyake (1986).
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(1981) have shown that land value taxation need not be neutral
with respect to the timing and nature of land development. 1In
particular, the taxing of land values may distort the choice
betweeh earlier and later development of unused land parcelé in
favor of those projects that promisg an earlier stream of net
receipts. The implication of their models is that a movement in
the direction of land taxation may hasten ecqnomic developmeht,
perhaps to an extent that is excessive on purely efficienéy
grounds. This effect, however, dependé upon an important and
controversial assumption concerning the way in which iand is
valued for tax purposes. Where this aséumption is satisfied,
land-value taxation can have what we will call a timing effect.?
. In Appendix A, we present a formal intertemporal model that
embodies both the capital—ihtensity and timing effects. 1In this
model, vacant land exists which can be committed in the current
period to one activity or held idle to be devoted to another
activity in the following period at a higher rate of return. We
find in this simple model, first, that higher taxes on structures
depress the structure-land ratio (the capital-intensity effect).
And second, we find that where certain procedurés are followed
for determining the taxable value of land, a Bentick-Mills timing

effect existe.

27he literature has noted another potential source of a
timing effect. Since land-value taxation requires the paying of
taxes in advance of any income from land to be developed in the
future, there can exist, in circumstances of constrained access
to credit markets, a "liquidity effect" that induces premature
development of unused land parcels.
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For purposes of exposition here, we will simply work through
an illustrative case of land taxation. Since the capital-
intensity effect is well understood, we shall focus our attention
in this exaﬁple on the timing effect.

We present in Table 1 a simple numerical example. The
initial conditions describe an equilibrium in land-use decisions
in the absence of any taxation. Each landowner is indifferent
between (1) development at the current time (use A) with a stream
of rental income in perpetuity of $1,000 per period, or (2)
waiting one period and employing use B to receive a rent per
period of $1,100. The present values of these two alternatives
are both $10,000 at the assumed rate of intérest of 10 percent.

In section 3 of the table, we introduce a tax on land rents

of 20 percent. The effect of this tax is simply to reduce the
net rents on each use, and hence the present value of land in
each use, by 20 percent. The tax clearly has no allocative
effects on land-use decisions. A tax on land rents is thus a
neutral tax: its sole effect is to reduce the value of land
holdings.?

In contrast, we find in section 4 of the table that a
Bentick-Mills tax on land values of 2 percent alters the relative
value of land uses A and B. It depresses the present value of

‘use B relative to that of use A, and hence will encourage a flow

37his admittedly abstracts from whatever effects the tax
revenues have on government spending or, alternatively, on
revenues from other tax sources. It also ignores possible
changes in behavior by landowners (or others) from the associated
income and portfolio effects (Feldstein 1977).
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of land out of future use B and into current use A. The
rationale for this result is clear from the arithmetic. Under
land-value taxation, futufe rental income manifests itself in
current land values with the result that future rents are
effectively taxed in advance of their receiﬁt. As Bentick (1979)
iand Mills (1981) show, this is equivalent to raising the rafe of
discount by the amount of the tax rate on land. It impose#, in a
sense, a tax on waiting so that the return from delaying
development must be higher in the presence of land value taxation
than in its absence if such delay is to be profitable. The
return from waiting must compensate landownefs both for the
opportunity cost of the funds tied up in the land and the taxes
paid on the vacant parcel. Moreover, as Béntick and Mills shoﬁ
with some illustrative calculations, this timing effect could be
sizeable in magnitude.

Returning to our example, we see in line 3 of section 4 that
the relative value of the two uses would not be altered if land
being held for use B was not taxed dﬁring the period it is
vacant. The source of the non-neutrality under this version of
land value taxation is the taxation of land during the period
when it is being held idle. Were taxation to commence when the
land is developed, the tax would effectively become a levy on
land rents and would indeed be neutral and ndn-distortionary. We
thus see that taxation of land yvalues can effectively penalize
land parcels held idle for purposes of development in the future

and thereby lead to socially excessive levels of current



development.4

There is an important and compelling line of objection to
the non-neutrality result that we have presented above. As David
Wildasin (1982) and T. Nicolaus Tideman (1982) have pointed out,
this result depends on a particular form of assessment practice.
Returning to our illustration in Table 1, the ncn-neutrality of
land value taxation results from the practice of taxing land én
the value associated with its chosen use. If land were always
assessed at (each point in time) for tax purposes on the basis‘ of
its fhigheét and best" possible use, irrespective of any
commitments to a particular use, then land-value taxation would
indeed be neutral. Taxation at such a standard value (Vickrey
[1970]) would be use-independent and, hence, neutral. In terms
of our example in Table 1, all parcels (irrespective of their
use) would be taxed as if they produced a rental income of $1,000
in period one and $1,100 in all subsequent periods.

This issue is a tricky one. Suppose that land use decisions
involve if not permanent, at least very lengthy, commitments to a
specific form of usage. As Bentick (1982) argues, if we treat
uses of land as (effeétively) mutually exclusive, then the value
of land at a particular time will depend upon the use to which it
has been committed (See also Bentick and Pogue [1989]). Much

clearly depends here on existing assessment practices: to the

4wildasin (1982) points up another potential source of
intertemporal non-neutrality: changes in the tax rate on land
over time. For example, increasing tax rates over time would
tend to penalize projects whose returns are more concentrated in
the distant future.



extent that the assessed value of parcels reflects decisions as
to its use, the timing effect becomes potentially important.
This suggests that any study of the actual effects of land
taxation must pay careful attention to existing assessment

procedures.

2. Pittsburgh: The Setfing and Fiscal Reform®

In order to ﬁnderstand the effects of land value taxation in
Pittsburgh, it is important to place this tax reform in the
context of the ongoing economic evolution of the city and
metropolitan area. Pittsburgh has been undergoing a very basic
and far reaching process of economic transition. The economic
core of the city in the late nineteenth and early twentieth
centuries was its manufacturing base with a heavy concentration
‘of steel mills. 1In recent decades, however, the Pittsburgh
economy has shifted away from this heavy reliance on
manufacturing toward a more white-collar oriented econonic
structure based on light manufacturing and services. 1In 1940,
manufacturing employment in the four-county Pittsburgh MSA
accounted for almost half of the total work force; in 1981,
manufacturing employment constituted less than one-quarter of
total employment. and by 1985 manufacturing employment was down
to only 16 percent of total employment.

Like most other major U.S. cities, Pittsburgh has exhibited

5ror a useful description of the historical evolution of
Pittsburgh with a focus on the renewal efforts under Renaissance
T and II, see Shelby Stewman and Joel Tarr (1982).
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a loss of population: the city's population fell from a high of
over 700,000 in 1950 to about 400,000 in 1980. This reflected
largely a process of suburbanization with the total population of
the metropolitan area remaining roughly the same. Pittsburgh
grew in its early years by a process of annexation and
consolidation. However, there has been virtually no further
annexatipn or consolidation since World War II; suburban
townships have retained their independence.

Pittsburgh has undergone a striking process of urban
renewal. This began in the 1940's with Renaissance I, a major
effort to clean up the environment of the city and to revitalize
the central business district. Based on a series of projects
involving a public-private partnership, Pittsburgh made major
advances in cleaning up air quality, in flood control (which had
been a real problem with periodic heavy flooding of the CBD), and
in the construction of new office buildings in the Golden
Triangle (CBD). It is interesting that these efforts received a
major impetus from a severe shortage of office space; from 1945
through 1952 Pittsburgh's office océupancy rate was 99 percent.
Under the rubric of an Urban Redevelopment Authority (URA), the
city's politiéal and business leaders launched a series of major
construction projects that resulted in new office buildings,
parks, and some luxury apartments. One fourth of Pittsburgh's
downtown was rebuilt within teﬂ years.

Following an "interlude" (and of central importance to.this

study), Pittsburgh launched a new renewal effort in the late
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1970s: Renaissance II. As befofe, the renewal effort involved an
extensive partnership between public and private agents with a
major focus on continued development of the central business
district. Interestingly, this effort also seems to have been
encouraged by a severe shortage of office space: occupancy rates
of city office space were again at the 99 percent level in 1980.
Several major corporations decided to expand their headquarters
in Pittsburgh and with public assistance constructed a series a
major office complexes. The result was a striking surge in
levels of commercial construction activity: there weré commercial
contract awards in 1980 for 9.5 million square feet of new space
with (as we shall see) continued high levels of building activity
through most of the decade.® .

Pittsburgh, along with a handful of smaller cities in
Pennsylvania, has had a graded property tax system in place for
many decades, a system under which land was taxed at a rate twice
that of the structures on the land until 1979. As Table 2
indicates, Pittsburgh introduced a striking restructuring of the
city's property tax in 1979 and 1980, raising the tax rate on
land to about five times the rate on structures. This increased

wtjilt" of rates has been maintained and even increased slightly

6The commercial building boom in Pittsburgh under
Renaissance II has encompassed several major projects: PPG Place
(six buildings, including a forty-story office tower), One Oxford
Center (a forty-six story office tower and retail complex), The
Steel Plaza/One Mellon Bank Center (a fifty-three story office
tower and retail complex that includes the main station of the
Light Rail Transit [LRT] system), Allegheny International's
headquarters, Liberty Center, the Hillman Complex, and several
others.
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during the decade foilowing the restructuring.7

Two aspecté of this tax reform are particularly important.
First, note in Table 2 that properties in the city of Pittsburgh
are subject to taxation not only by'the city government, but also
by the county and the overlying school district. These latter
two jurisdictions do not participate in the graded tax system:
they employ a conventional property tax that_applies the same tax
rate to land and structures. As the last column of the table
indicatee, this results in total tax rates on land in the city of
Pittsburgh that are something more than twice the raté on
structures. Properties outside the city are, in contrast,
subject to conventional property taxation.

Second, Table 2 suggests that the tax reform in 1979-80
involved raising the rate on land while holding constant the rate
on structures. This is, however, misleading. What the table |
fails to reveal is that generous tax abatements were éranted for
new construction, both coﬁmercial and residential, in the city.
Under these abatements, the city did not'tax the additional value
from new construction for the first three years (Weir and Peters,
[(1986], p. 75). The tax savings amounted to several million
dollars. In addition, the Urban Redevelopment Authority (URA)
offered low interest loans for commercial and residential
rehabilitation and construction. Finally, it is worth_noting

that new federal programs, notably the Economic Recovery Tax Act

7The assessment-sales ratio in Pittsburgh is .25 so that the
nominal tax rates appearing in Table 2 must be divided by 4 to
obtain measures of effective tax rates.
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of 1981, provided important incentives for the rénbvation of old
sﬁructures by providing accelerated depreciation and tax credits.
Tax reform in Pittsburgh thus entailed raising the tax rate
on land and effectively reducing the rate on improvements for new
structures. We turn now to an examination of the effects of

these measures on building activity in Pittsburgh.

3. An Analysis of the Pittsburgh Experience

Before turning to our work, we note that there have been
three earlier studies of the effects of land value taxation in
Pittsburgh. Henry Pollakowski (1982) was unable to find much in
the way of "adjustment effects" as measured by the number of
propefty transactions. However, his data extended only from 1976
through 1980. Steven Bourassa (1987) explored the effects of
Pittsburgh's tax system on housing development. Using monthly
data on the value of new residential building permits as his
dependent variable, Bourassa found that the tax rate on
improvements, but not the rate on lahd, was a statistieally
significant determinant of the level of residential building
activity. Bourassa's findings, while of some interest, are
limited in scope, for, as we shall see,4the major impgtus to
development in Pittsburgh has been in the non-residential sector.

Oof more relevance to our concerns is an’interesting study
undertaken in the mid-1980s by the Pennsylvania Economy League
(1985). At the request of Mayor Richard Caliguiri, the League

examined the effects of thé'graded tax on both the development of
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the city and the equity of the tax system. Drawing both on
extensive interviews with."local development experts" and some
guantitative analysis of the graded-tax ratio and development of
different properties, the Lé&gue concluded that "The graded tax
has very little effect on development" (p. ii). We will draw on
the League's report at various points in our discussion.8

We turn now to our study. To provide a baseline for
comparative purposes, we have assembled time-series data on new
building activity for a sample of 15 cities and metropolitan |
areas in the general region containing Pittsburgh (the socalled
"Rust Belt"). We begin the analysis by simply presenting some
summary data on the average annual valu® of new building permits
both before and after 1979-80, the time of the new tax measures
in Pittsburgh. As noted in the introduction, we have two

independent sources of data.’

Table 3 presents figures for the real value of new building
permits for the 15 cities in our sample. We have calculated
these figures from data provided by Dun and Bradstreet;” these
data extend all the way back to 1960, but include only the center
city and not the rest of the metropolitan area. The figures are
7 quite striking: they reveal a typicallybquite substantial
decline in the annual real level of building activity from the

period 1960-79 to 1980-89. Only two or our 15 cities experienced

8For a valuable published presentation of the League s
study, see Weir and Peters (1986).

9For a more detailed description of the sources and nature
of our data, see Appendix B.
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an iﬁcrease. Columbus shows a slight rise. But Pittsburgh is a
remarkable outlier: the real value of building permits on an
annual basis rose by some 70 percent in the 1980s relative to the
twenty-year period preceding the tax reform!

Table 4 provides some further analysis of the Dun and
Bradstreet data. We have analyzed those data using a variety of
econometric approaches including ARIMA vjintervention models". |
The results from all of these approaches are very similar. Table
4 includes the results from the most straightrorward approach,
where we have regressed the log of the Dun and Bradstreet data on
a constant and a dummy variable with a value of one for years
1980 and after and a value of zero for earlier years (Model 1),
or alternatively, a constant, the dummy variable, -and a time
trend (Model 2). We find that these estimates confirm the
message from Table 3. Of all the cities in our sample, only
Pittsburgh in Model 1 exhibits a positive and statistically
significant coefficient on the dummy variable. In Model 2 both
Pittsburgh and Buffalo have significant dummy variables. Here we
find that the coefficient on the time variable (Year) is negative
for most cities and often statistically significant, suggesting a
negative time trend over the whole period in levels of building
activity in these cities. This is ‘consistent with the general
view of economic stagnation that is associated with cities in
this region of the country. Intérestingly, we find that this is
true for Pittsburgh as well as many other cities in the sample.

But for Pittsburgh the downward trend is offset by the powerful
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effeét of the shift (dummy) variable that, we presume, captures
the regime change in that city. Taken at face value, these
results suggest that Pittsburgh was also on a downward course but
that this course was displaced by events taking place at the end
of the 1970s. ’

Table 5 provides éummary results from another source of
npefore and after" data; these data are on a metropolitan area
basis with disaggregation between center city and suburbs and
between residential.and nonresidential construction. We have
compiled these figures from U.S. Bureau of the Census sources; in
contrast to Dun and Bradstreet, they reach back only to 1974 .10
?he.Censué data reveal a general picture of overall city building
activity that is roughly consistent with that from Dun and
Bradstreet. The real annual value of total building permits is
loﬁer after 1979 than before in most cities. But Pittsburgh
again stands out with a dramatic increase of more than 250
percent. The disaggregation that the Census data makes possible .
provides some further valuable information. We find that the
impetus to building activity in the Pittsburgh area was confined
to the center city; the average annual value of building permits
in the suburbs actually declined from the earlier to the latter
period. In addition, the data indicate that the primary thrust

to increased construction activity was in the nonresidential

10ye note that there is more than one "central city" in the
Allentown and Youngstown MSA's. The Census data encompass all
those cities, but the Dun and Bradstreet figures include
Allentown and Youngstown alone. »
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sector; residential improvements rose only modestly, while

nonresidential construction more ‘than tripled in annual value.

As with the bun and Bradstreet data, we have subjected the
Census data to some regression analysis. In Table 6, we repqrt
the results of re-estimating Models 1 and 2 from Table 4 using
our cénsus data. We are now able to disaggregate the value of
new building permits into residential, nonresidential, and office
construction and to estimate separate equations for the cénter
city and suburbs. We find in Table 6 that for the city of
Pittsburgh the dummy variable is large and significanf for
nonresidential, and even more so, for new office construction.
The effects in the Pittsburgh suburbs are much smaller and less
consistently significant (although in one case, namely Model 1
for office construction) the dummy variable is positive and
statistically significant).

The basic data thus suggest that as compared to other cities
in the region, something quite dramatic happened to levels of
building activity ih Pittsburgh after 1979-80. Moreover, this
appears to have been a center-city phenomenon that did not extend
to the suburbs and one that was driven primarily by increased
building activity in the non-residential sector.

This brings us to the question of the forces that induced
this striking increase in city non-residential construction
activity in the 1980s and, in particular, to the role played by
the new tax measures. The tax changes could, in principle,.have

encouraged building activity in two ways. First, as we have
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discussed, the dramatic increase in the tax rate on land might
have had a timing effect that would have induced earlier
development of unused parcels than otherwise. And, second, the
tax abatements on new structures are likewise a potential
jnducement to new construction.

The first of these effects, as we noted earlier, depends
critically on the nature of assessment practices. The issue here
is to determine whether or not we are in a Bentick—Mills world in
which jand value taxation has a timing effect or whether we are
in the more traditional Tideman—vickrey world in which land value
taxation is neutral. As we have seen, the crucial condition is
whether or mot land assecssments for purposés of taxation are
dependent on the particular use of a parcel or whether they
consistently reflect the highest and best use of a parcel
irrespective of its current employment.

We have explored this issue with some care, including
numerous discussions with the Director of Assessments for
Allegheny County (of which Pittsburgh is part). And it turns out -
to be a complicated and quite tricky matter. For the major
puilding projects in the CBD in the early 1980s, there were
apparently available some "good" and recent sales of vacant land
parcels which were used as a basis for the land assessments. But
this really doesn't answer our question. The issue is whether at
some later date if land values changed as a result of new
"highest and best uses," the assessed land values would be

adjusted accordingly. The assessor's answer to this question is,
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in principle, yes. Land assessments would, in principle, be
adjusted to reflect changes in the values of existing vacant
parcels. This would appear to suggest that Pittsburgh was
operating in a Tideman-Vickrey setting and that there should be
no timing effects.

However, things are not quite this clear-cut. 1In fact, the
determination of assessed land values is more complex and
pragmatic than the discussion to this point would suggest. It
is, we have learned, quite typical for property assessments
involving large parcels in the city to be appealed and
subsequently litigated. And frequently this procedure produces
reductions in the land assessments. The outcome is often a kind
of "compromise" in which numerous criteria are brought to bear.
Thus, it would not be at all surprising if through one channel or
another, existing patterns of land use had some impact on land
assessments. For this reason, Bentick-Mills types of timing
effects cannot be ruled out categorically in the Pittsburgh case.
But it our sense that such timing effects were probably not of
much importance in development decisions. Some piececs of
informal evidence support this conclusion. First, in their
interviews with "developmént experts," the Pennsylvania League
(1985) found no evidence that the increase in rates of land
taxation exerted a noticeable impact on consfruction activity.
n"Most of those interviewed stated that property taxes played a
very small part in any development decision and that the effects

of the graded tax were negligible" (p. 20). And second, the
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League found that several of the major projects‘that were begun
in 1981 were well along in the planning stages before the
increase in the graded-tax ratio.!l

There are obviously things other than the fiscal system that
influenced development decisions in Pittsburgh. And we turn to
" them now. As mentioned earlier, there was undertaken in thellate
1970s a concerted renewal effort under the title of Renaissance
II. Moreover, it is clearly important to look for elements in
the general economic “climate" that might have favorably |
influenced economic activity. of partiéular importance is the
state of excess demand for structures. As a proxy for this 7
variable, we present in Table 7 data that we have assembled for
ten of our cities for selected years on vacancy rates in downtown
office buildings. The figures for Pittsburgh are striking: thef
indicate that by 1980 the vacancy rate had fallen below one
percent, suggesting the existence of considerable excess demand
for new office space. The data indicate, moréover, that the
construction of several massive new office buildings in’thé early
1980s effectively remedied the situation, as office vacancy rates
rose sharply by the middle of fhe decade.

The excess demand for office space ﬁas undoubtedly an

important contributor to the decisions to erect new office

complexes in the CBD. However, the rest of Table 7 is of

llye recall also Bourassa's study (1987) of the residential
sector in which he found in his regression equations that the
land tax was an insignificant determinant of the level of
residential building permits while the tax rate on improvements
had a substantial and statistically significant effect.
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interest in this respect. Several other cities in our sample
likewise exhibit quite low downtown office vacancy rates. But
tﬁey did not experience the building boom that characterized
Pittsburgh in the 1980s.

To look at this a bit more closely, we have undertaken some
regression analysis of the time-series data for Pittsburgh in
which we allow both for the effects of the vacancy rate aﬁd thé
regime change. In equations (1) and (2), we report the results
of re-estimating Models 1 and 2 using the Dun and Bradstreect data
and including along with the dummy variable (D) for the tax
regime (and the time variable (Y) in Model 2) the annual
occupancy rate (R) for office buildings:

(1) LDB = 6.69 + 0.597D + 0.057R R2=.41 Model 1
(1.79) (3.90)  (2.98)

(2) LDB = 45.96 + 0.870D - 0.020Y + 0.048R R®=.45 Model 2
(1.58) (3.46)  (1.35)  (2.43)

We find, first, that the estimated coefficient of the occupancy
rate is positive and significant in both equations; a one
percentage poiht increase in the occupancy rate raises real
building permits by roughly 5 percent. Second, the post-1979
dummy>variab1e remains positive and significant though slightly
smaller than in Table 4. These results are thus congistént with
the view that the shortage of office space, although an important

determinant, is not the sole explanation of the building boom in

Pittsburgh in the 1980s.
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4. conclusions

It is now time to try to draw together the various strands
of evidence and assess the role that land value taxation has
played in the resurgence of building activity in the 1980s in the
city of Pittsburgh. There are obviously serious limitations '
inherent in any exercise that involves the analysis of'a single
case of any phenomenon. And we are acutely aware that noﬁ only
do we have a single case of land value taxation, but the shift of
tax regimes that took place at the end of the 1970s was part of a
larger program, Renaissance II, that aimed at urban renewal. It
is clearly impossible to disentangle fully the effects of all the
various elements of the renewal efforf.. Nevertheless, theory and
evidence together do, we believe, suggest a reasonable
interpretation of the Pittsburgh experience. And we offer fhat
interpretation to conclude our study. l

The basic data are clear on one thing. Following the change
in regimes at the end of the 1970s, Pittsburgh experienced a
striking building boom, far in excess of anything that took place
in the other major cities in the region. The building boom was
basically a center city phenomenon; it did not extend to the rest
of the metropolitan area. It was, moreover, a boom in commeré}al
building activity; The residential sector experienced only a
modest increase in new construction. The central thrust took the
form of several major new office buildings in the CBD in responée
to a marked shortage in office space that characterized the-

transformation of the Pittsburgh economic base from its earlier
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heavy manufacturing orientation to a more diversified, service-
oriented economy.

How do we account for the Pittsburgh building boom? It
seems clear at the outset that certain underlying economic
conditions were favorable. By 1980~-81 the downtown office
vacancy rate had fallen to less than one percent, suggesting an
existing excess demand for office space. Renaissance II appears
to have mobilized this excess demand and transformed it into new
commercial construction. However,' the excess demand itself
doesn't seem to be the whole story, as two pieces of évidence
suggest. First, as Table 7 indicates, Pittsburgh was not the
only city in the region with low office vacancy rates in the late
1970s. But the other cities in our sample did not experience an
expansion in commercial building activity anything like what
happened in Pittsburgh. And, second, as we found in our
regression analysis, even after allowing for the significant
effect of office vacancy rates on new building activity, we find
that our dummy variable for the regime change remains large and
statistically significant. This suggests that while excess
demand was obviously quite important, there was more than just
this behind the dramatic expanéion in commercial building.

This is, incidentally, an issue of considerable contention
among city officials and others close to the Pittsburgh
experience. Some suggest a major role for fiscal incentiVesf
Walter Rybeck (1991), for example, quotes the Pittsburgh City

Council President as follows: "I'm not going to say the land tax
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is the only reason a second renaissance occurred, but it's been a
big help" (pp.4-5). In contrast, a major official and a close
observer (independently) have asserted categorically to us that
all the major projects that were undertaken in the CBD would have
been undertaken in the absence of any tax reform; their view is
that the shortage of office space was the basic driving force in
these investment decisions.

The fiscal reform that accompanied Renaissance II had two
important components: the huge increase in tax rates on land and
large tax abatements on new structures. It is difficuit in any
rigorous econometric sense to separate the effects of these two
measures. As we discussed earlier, for various reasons we doubt
that the "timing effect" of the increase in the rate of taxation
of land was of much importance in development decisions. 1In
cbntrast, the tax abatements on structures that were offered
under Renaissance II were, as we have seen, quite large in
magnitude. They offered a substantial and directly visible cost
reduction for new building activity.~ Our sense is thus that
these abatements were probably the more important oflthe two tax
incentives that we have considered in this paper.l?

This is not, however, to downplay the role of land taxation.
What the Pittsburgh experience suggests to us is that the
| movement to a graded tax system can, in the fight setting,

provide some stimulus to local building activity. The primary

12pourassa's (1987) earlier-cited econometric findings are
consistent with this view.
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role of the land tax in all this is to provide the additional
source of revenues that allows a reduction in the rate oh
improvements. The tilting of the rate‘structure under a graded
system of property taxation tends to reduce the penalty on new
construction activity, while maintaining revenues through
increased reliance on a tax does not discourage new

construction.13

At the same time, it is important to remember that these
fiscal incentives were put in place in a setting of strong deménd
for office space. We cannot conclude, from the Pittsburgh
experience at least, that such fiscal incentives are in
themselves capable of generating major urban renewal efforts.
But in the general Pittsburgh context, it is our sense that they
have played a supporting role for new urban construction. Our
findings thus do not support some of the more extravagant claims
that land-tax proponents have made for the effects of the tax in
stimulating economic activity. But urban land taxes, while they
may not provide much direct stimulus-to development activities,

can substitute for other taxes that penalize such undertakings.

13pjttsburgh has, interestingly, pushed this idea in another
direction by introducing in 1990 a further increase in the tax
rate on land accompanied by a substantial reduction in the city's

wage tax.
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 Appendix A

In this appendix, we set forth a model that captures some of
the important economic effects of a land tax. Land in this model
can be used either in activity A immediately or in activity B
beginning next period. Land use decisions are unalterable; once
land is developed, its use cannot be changed. The total émount
of land in the city L must be used for either A or B. We use |

subscripts to denote land .use, and therefore
(A-1) L =1L, + Ly

where L;, i = A ér_B, is the amount of demand devoted to use 1i.
The output of good i, X;, requires ;énd and capital, K;. For
simplicity, we assume that structures never depreciate.
Production functions exhibit constant returns to scale. If we
define k; as the capital-iand ratio, then we can write the

production functions as

(A‘Z) Xi = Fi(Ki' Ll)

L £; (k;)

where f£f; > 0 and f; < O.

Land develépers choose a combination of structures and land
in order to minimize the cost of production. Let R; be land

rent, r be the rental rate of structures (and thus equalbto.the
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jnterest rate given our assumption that structures do not
depreciate), t, be the tax rate on capital, and ¥;(k;) be the

marginal rate of technical substitution. Cost minimization thus

requires
(A-3) ¥;(k;) = R; / (r + t%).

We assume that developers are perfect competitors. The price of

output must therefore equal the minimized cost of productidn
c;(R;y, T + tx) apd thus

(R—4) P; = ¢;(R;, T + ty).

Market élearing requires

(A-5) X; = Di(Pij

where P; is the price of X;, Dj is the demand function, and D; <

O.

Equilibrium without a Land Tax
It is helpful first to analyze this model under the

assumption that there are no taxes on land. If there were no
land taxes, then land values would simply be the discounted

present value of land rents:
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S o= e

T e —— TR
L2 Vit i |

(A-6) Vi=R; / T i=a, B.

A land owner must wait one period in order to realize Vg but
can realize V, immediately. If landowners are indifferent

between uses, then it must be true that

(a-7) (1 + 1)V, = Vg
and therefore
(A-8) (1 + r)Ry = Rp.

A Bentick-Mills Type Tax on Land

Now suppose that land values are taxed at the rate t;.
Suppose further that, as in the Bentick (1982) and Mills (1982)
models, taxes are based on the market value of a parcel of land.
All land is worth V, in the first period, and therefore all land
pays a tax of £;V, in that period. Beginning in the second
period, land used for activity A continues to pay t V,, but land

used for activity B pays t;Vg. Land values are now

(a-6") V; =R, / (r+1t) i=R2a, B.

If landowners are indifferent between uses, then
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and therefore
(A-87) (1L +r + LR, = Rg.

Equations (A-8) and (A-8’) show that a Bentick-Mills land tax is
not neutral. Given a tax based on actual land value, ;and renﬁ
in use B must exceed rent in use A by an amount that compensates
land owners for waiting until next period to begin to collect
land rents as well the taxes that must be paid on undeveloped
land during the current period. As a consequence, if we
institute a Bentick-Mills land tax, land must be shifted from the
future to the present (i.e., from use B to use A) until equation
(A-9) holds; a Bentick-Mills land tax encourages the early

S

development of land.

Ti =Vickre e Tax on Land

Now, as Tideman (1982) and Vickrey (1970) propose, suppose
that the tax on land is independent of the wéy land is actually
used. 1In particular, suppose that taxes are levied on the vélue

of land in its "highest and best use." This would imply that all
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land would pay t Vs in the period 1 and that all land (including
land in activity A) would begin to pay t;Vg per period in period

2. The model now becomes

(a-9) (14T)Vy = (Ry = £;V,) + ((R, - tVg) / 1)
Vg = (Rg - t;Vg) / r
(14x)Vy = V) + Vg

These three equations together imply

(A-8") (1 + )Ry = Ry

This is the same result as in the "no tax" model, and therefore a
Tideman-Vickrey tax is neutral. This should not be surprising
given the nature of the tax. By design, tax liability is

independent of the way land is used and therefore cannot distort

land use decisions.

Comparative Statics

Suppose there is a Bentick~Mills type tax on land, and the
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tax rate on land now rises. In this section we characterize the
impact of this tax change on current investment, K;.

Let a-" -~ % over a variable represent a proportional change
in that variable (e.g., ﬁA= drR; / R;). Total differentiation of

the model yields

5 -~y £,0 p(€gss - 3
(A-10) R, = Yt0p(€pss O pSgp)

L K L K
Bp(ez85 - 0555) + 0,(€,8: - 0,5,)

-

(A-11) L, = Ry(€xsh - oaSh)

(a-12) K, = skRy(ep + 0a)

where 0; equals L; / (L + Lg), €; is the price elasticity of

demand for X;, 0; is the elasticity of substitution between

L
i

K
and sy

structures and land, Yy equals ty / (1 + r + t;), and s
represent cost shares.

If the tax rate on land rises, then éL is positive. ¢€;

(the
price elasticity of demand) is negative and o; (the elasticity of
substitution between capital and land) is positive. Therefore,
ﬁﬁ is negative. Equation (A-11) shows that given that ﬁa is
negative, more land is developed in the current period, i.e. im

is positive. Equation (A-12) characterizes the "timing effect"
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we discussed in the text of the paper. It shows that the impact
of an increase in the tax rate on land on current period
investment is, in principle, ambiguous; the sign of ﬁA depends
on the magnitudes of the elasticity of demand for X, and the
elasticity of substitution between structures and land.

We can offer the following interpretation of this fesﬁlt.
When the tax on land rises, the cost of waiting to use land in
activity B rises. Tﬁus more land is used in A and less in B. As
a consequence, land rent in activity A falls and the price of X,
falls (since more is produced). This éenerates output and
substitution effects for K,; the capital-land ratio falls because
R, is lower (and theréfore less K, is used) and more X, is
produced (and therefore more K, is used). The magnitude of these
effects is determined by the two elasticities.14

We can also offer a conjecture on the sign of this resﬁlt in
practice. Typically, we would expect to find that the elasticity

of demand is larger (in absolute value) than the elasticity of

substitution. If the market is "small" in some sense, then

14 The impact of an increase in the tax rate on land on
total investment in the two periods is ambiguous, in part because
of the possibility that the structures-land ratio might be
different in the two periods. For example, if use B is
significantly more structures intensive than use A, then an
increase in the land tax that caused a shift in land from B to A
might lower total investment. . ' :

34



demand will be very elastic, while the elasticity of substitution
is unlikely to be larger than 1. Thus, except in very large
urban markets where the elasticify of demand might be small, we
would expect that an increase in a Bentick-Mills type land tax

will increase current period investment, i.e., K, will be

positive.
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Appendix B: Description of the Data

The variables that we seek to explain in this paper are
various measures of the level of planned building activity in our
sample of cities. We have two basic sources for these variables.
The first is the Dun and Bradstreet Corporation (DB). As part of
their "current Economic Indicators," Dun and Bradstreet publishes
on a monthly basis the value of'building permits for the nations
202 largest cities. Fromhthe monthly data, we constructed‘an
annual time series on building permit values reaching back to
1960 for each of the cities in the sample. We converted the'
series to real terms by deflating the DB figures by the GNP
implicit price deflator for the nonresidential structufes
component of fixed private investment. We note that these data
refer to the center city alone, not to the wider metropolitan
area, and that they are not disaggreqated by type of
construction.

our secon& source of data on the value of new building
permits is the U.S. Bureau of the Census Building Permit Data.
Assembling these data was considerably more complicated. 1In
terms of coverage over tiﬁe) we have been able to pull together
data for 1974 through 1978 and for 1980 through 1989; we have

been unable to get data for the single year 1979. Hence, our
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"before and after" figures in Table 4 in the text refer to the
periods 1974-78 and 1980-89. We encountered a further problem in
that the Census retired the MSA concept in 1984 and specified‘
metropolitan areas as MSA's or PMSA's. This involved some
substantive changes (i.e., additions or deletions of counties)
for five of the metropolitan areas in our sample (including
Pittsburgh). We thus had to adjust the figures for years
subsequent to 1983 by obtaining the relevant county data and
adjusting the data. The great appeal of the Census data is its
disaggregation. First, the data are broken down between city and
suburbs, and, second, they are disaggregated into some 23
different types of construction activity. This has allowed us in
our Table 4 to distinguish both between city and suburbs and
between permits for residential and nonresidential construction.
We have deflated these data in the same manner as the p? figures.

our starting point for the data on tax rates was Pollakowski
(1982), Table 1 (p. 2). We obtained help from the Chief
Accounting Officer, Mark D. Gibbons, in the Office of_the City
Controller in updating this table and in correcting a couple of
errors. |

Finally, the source of data for city office vacancy ratés is

the Building Owners and Managers Association International

37



(BOMA). They publish annually the BOMA Experience Exchange
Report, which contains a wealth of information on city office
buildings, including estimated occupancy rates. We were able to
construct a time series for Pittsburgh reaching all the way back
to 1960 to coincide with our DB data on new building permits. ﬁe
were not able, however, to get such complete daﬁa for all the |
cities in our sample. We thus have office vacancy rates only for

selected years for most of the other cities in the region.
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TABLE 1
Land-Value Taxation: A Numerical Example

1. Notation and assumptions:

Ry = Annual rent in perpetuity on project A beginning at
time zero
= $1,000
Rg = Annual rent in perpetuity on project B beginning at
time one
$1,100
Rate of interest

.10 :
value of land if used for project A at time zero

value of land at time zero if used for project B at
time one (and held idle during the first period)
Vg(1) = Value of land at time one if used for project B at
time one (and held idle during the first period)

r

Va(0)
Vg (0)

2. case of no taxation: Vj(0) = Vg(0)

Vp(0) = Ry/r = 1,000/.1 = $10,000
V(1) Rg/r = 1,100/.1 = $11,000
V5 (0) Vg(1)/(1+r) = 11,000/1.1 = 510,000

3. Taxation of land rent with tax rate t=.2: Vp(0) = Vg(0)

Vp(0) = (Ry - tRy)/r = 800/.1 = $8,000
Vg(1) = (Rg - tRg)/r = 880/.1 = $8,800
Vg(0) = Vg(1)/(1+r) = 8,800/1.1 = $8,000

4. Taxation of land value with tax rate of t=.02: V,(0) > Vg(0)

Vo(0) = (R - tVa)/r = Ry/(r+t) = 1,000/.12 = $8,333
Vg (1) (Rg - tVg)/r = Rg/(r+t) = 1,100/.12 = $9,167
Vg(0) = Vg(1)/(1+r) - tVg(0) = 8,333 - tVg(0) = $8,170 < V,(0)

Note: V,(0)=Vg(0) if 1and is not taxed before it is developed.
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Table 3

Average Annual Value of Building Permits
Dun and Bradstreet Data

Note: All data are

1960-1979 1980-1989 | Percent Change
Akron 134,026 87,907 -34.41
Allentown 48,124 28,801 -40.15
Buffalo 93,749 82,930 -11.54
canton 40,235 24,251 -39.73
Cincinnati 318,248 231,561 »-27.24
Cleveland 329,511 224,587 -31.84
Columbus 456,580 527,026 15.43
Dayton 107,798 92,249 ~14.42
Detroit 368,894 277,783 -24.70
Erie 48,353 22,761 -52.93
Pittsburgh 181,734 309,727 70.43
Rochester 118,726 82,411 -30.59
Syracuse 94,503 53,673 -43.21
Toledo 138,384 93,495 -32.44
Youngstown 33,688 11,120 -66.99
15 City Average 167,504 143,352 -14.42

in 000's of constant 1982 dollars
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