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Abstract

This paper develops a general equilibrium model of an economy that produces output using
capital, labor and land as inputs. It further develops an approach that allows specific parameters
in the model to be matched to data in such a way as to ensure that the model can replicate
important economic realities in different settings and under different initial tax systems. This
model is then applied to the U.S. states. Each state’s, as well as an “average” state’s, economic
conditions and tax system are thus formed into a separate model, and policy simulations are
performed for each of these models in order to identify different conditions under which reforms
of different types are likely to succeed economically and politically. Each reform that is
simulated involves an increase in taxes on unimproved land rents sufficient to cover the shortfall
in tax revenues from a decrease in some distortionary tax on capital and/or labor. Under plausible
yet conservative assumptions, large tax reforms that eliminate entire classes of distortionary
taxes are found to be economically feasible in virtually all states, although prospects for such
reforms are clearly better in some states than in others. Generally, reforms are most likely to
succeed in states with high per capita taxes, low per capita incomes and in which reforms
emphasize decreasing state and local taxes on capital rather than on labor—taxes such as
corporate income or property taxes. In addition, the paper considers the political feasibility of
such reforms by focusing on the likely impact on land values and thus land owners. Under
plausible assumptions, reforms that lower taxation of capital result in either increases in land
values or only modest declines, while reforms that lower taxes on labor lead to more substantial
drops in land values. Finally, reforms of this kind are shown to hold more modest promise when
states are assumed to conduct them simultaneously rather than in isolation.
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Prospects for Land Rent Taxes in State and Local Tax Reforms

I. Introduction

Economists have long understood the efficiency properties of a tax on land value or land
rents,' but only recently has interest in the land tax emerged as a serious state and local
policy consideration.” Discussion in policy circles is, however, handicapped by the
paucity of applied research on the topic. In particular, what policy makers require is a
sense of how big a difference a shift toward land as a tax base can in fact make in terms
of improvements in general welfare, as well as how large the anticipated distributional
issues are likely to be. Conventional wisdom in terms of the direction of these effects is
relatively straightforward: overall income and output would rise as a result of shifting
toward the more efficient land tax, but those whose wealth is disproportionally held in
land would lose as land values would likely fall. This conventional wisdom then implies
that politicians have to trade off the benefit of greater general welfare with the cost of
imposing losses on a concentrated group of land owners. It is difficult to see how this
trade-off can be considered thoughtfully without a sense of how big the general welfare
gains and the concentrated wealth losses are. Our aim in this paper is therefore to
quantify these gains and losses more precisely, or at least to clarify what their absolute
and relative sizes depend on.

The first thing to note is that the conventional wisdom is only partially correct. It is
indeed unambiguously true in most theoretical models that a properly designed (revenue-
neutral) tax reform which raises the tax on unimproved land (and lowers some
distortionary tax) will be efficiency-enhancing and likely result in increased output.
However, despite the fact that land owners will pay a larger share of total taxes under
such a reform, it is not correct to assume that this will always and everywhere lead to a
decline in land values. The decreased distortions resulting from lower taxes on other
factors may well lead to increased intensity of land use that results in higher income to
land owners. Under certain conditions, the benefits to land owners of this increased
economic activity may offset the higher tax payments they incur—and this combination

"A partial list of influential theoretical investigations includes Netzer (1966), Feldstein (1977), Bentick
(1979), Mills (1981), Wildasin (1982), Tideman (1982), Brueckner (1986), Arnott (1998). While this
literature has on occasion questioned the broad conclusion that land value taxation is always and
everywhere an efficient tax, the general consensus that has emerged is that — if properly designed — a land
tax is indeed efficient. Debate continues on whether tax administrators have sufficient information to
implement such a proper design (see some of the contributions to Netzer (1998)).

2 Pittsburgh’s experiment with a property tax heavily skewed in the direction of a tax on unimproved land
has been the most visible policy experiment (see, for example, Oates and Schwab (1997)) and has led to
further discussions among local policy makers.



would lead to an increase rather than a decrease in land values (Brueckner (1986),
Nechyba (1998)).°

Whether this is the case or, more generally, how large gains or losses to land owners as
well as others in the economy are likely to be, depends on the underlying characteristics
of both the economy into which the tax reform is introduced as well as the nature of the
tax reform itself. Welfare gains from such reforms essentially arise because factors like
labor and capital are currently taxed in a way that distorts their use on land—and
replacing such distortions results in more optimal factor uses. If, however, the economy is
such that little is gained from investing additional capital or labor on land, then lowering
taxes on capital or labor in favor of increased taxation of land carries limited prospects
for success. Similarly, if an economy were governed by a tax system that was already
highly efficient and did not substantially distort the allocation of capital and labor,
improvements from such tax reforms would be unlikely to produce significant enough
gains to capture the attention of policy makers.

Therefore, there are two important components to predicting the impact of revenue
neutral tax reforms that raise taxes on land rents: First, the most relevant components of
the economy must be appropriately modeled and conform to available data; and second,
the tax system that is currently in place must be included in the model. In Section 2, we
therefore develop a model that incorporates labor, capital and land as factors of
production, and that includes a tax system which can potentially tax each of these factors.
This model then contains a variety of parameters that can be calibrated using real world
data so as to ensure that the model correctly replicates important features of the
economies we seek to study, and it allows for taxes within the model to be set in
accordance with how they are set in the economy of interest. Once the model is set up to
replicate the current state of affairs in a particular economy, it can then be used to
calculate the general equilibrium effects of tax reforms of different kinds and how they
translate into changes in general welfare as well as the welfare of particular groups such
as land owners.

Section 3 of the paper provides the data we use in the current study. We are interested in
predicting how land tax reforms will impact different states in the U.S. depending on
what kinds of tax systems they currently have and what types of economic forces are
active in the different states. Therefore, we have gathered data on how income in the 50
states is generated as well as how taxes are raised by state and local governments in each
of these states. This then permits us to derive 51 different sets of parameters for the
model we developed in Section 2—one for each of the states and one for what we denote
an “average” or “typical” state. The remainder of the paper then conducts policy
simulations for both the typical state as well as each of the 50 states under a variety of
different assumptions.

3 Of course, if the land tax were increased without a simultaneous decrease in some distortionary tax, the
decline in land values would be unambiguous.



This approach differs from most previous approaches in several ways. First, some
previous work has been based on partial equilibrium analysis (for example, Pollock and
Shoup (1977)) which necessarily leaves out potentially important forces. Ours operates
within a fully general equilibrium model. Second, the primary focus in other work has
been either on very local urban economies (DiMasi (1987)) or on national reforms
(Nechyba (1998)), while this study focuses the analysis on the state level. Third, previous
work has been based purely on small, open-economy models that assume factor prices are
determined exogenously by the world market, whereas this study attempts to be careful
about the circumstances under which such an assumption is appropriate, identify when it
is not, and alter the model to reflect this when such a change is important to the analysis.
Fourth, much of the previous literature has focused solely on shifting taxes from capital
to land, while this study attempts to consider real world distortionary taxes of different
types that might be part of a comprehensive tax reform effort. Finally, this study aims not
so much at giving a precise answer to the question of what will happen under a land tax
reform, but rather attempts to recognize that “the answer” is likely to differ substantially
in different economic settings. As a result, our focus will be on trying to gain some
general lessons of what might be important for policy makers to consider in their
particular situations.

As indicated above, we will proceed in several steps. First, Section 2 lays out the model
that is used throughout the rest of the paper. Section 3 outlines the method by which
different state economies and tax systems are calibrated under different assumptions. The
substantive policy analysis then begins in Section 4 where we consider introducing
revenue neutral tax reforms of different types (each raising the tax on land rents) into a
“typical” U.S. state under a variety of different assumptions. We then settle on what we
consider the most plausible assumptions and derive simulation estimates for each of the
50 states in Section 5. Section 6 proceeds to consider how results might differ if—rather
than a single state conducting such tax reforms unilaterally—the tax reform movement
were a more national phenomenon that was conducted in many states simultaneously.
Finally, Section 7 offers some distributional caveats, and Section 8 concludes with a brief
synopsis as well as thoughts on unresolved issues and prospects for future research.

I1. The Model

As in Nechyba (1998), the value of land is determined as the present discounted value of
future rents assuming the land is put to its optimal use. The model allows for different
types of land to have different expected future rents—which will later be reflected as
different state economies will be characterized by such differences in land type.* More
specifically, land type is characterized by a set of parameters &, f3, p, and y that enter into

% As is done in Nechyba (1998), it is also possible for the model to incorporate heterogeneous land within a
state rather than simply across states. Issues that are raised by such a feature of the model are discussed in
detail in Section 7. For now we simply note that throughout the current study, we will allow land to differ
across state but assume it to be homogeneous within a state.



the production process most suited to that type of land. Production on land of type L=(«,
B, p, v) then follows the process

y, = fL(k,Z,n)= (af(ﬂk"’ +(1_ﬁ)£—p)7’/9 +(1_a)n'7)'1/y "

where , | , and n are the quantities of capital, land (of type L) and labor invested in

production. Note that this is a generalization of a version of the production function used
in Nechyba (1998) where

v = Fulk £)= (B + (1= Bee) " )

More precisely, the function (1) is a nested CES (constant elasticity of substitution)
production function that simplifies to the less general non-nested CES function (2) when
a=0—i.e. when labor plays no role in production.

2.1. Land Owner Maximization Problem

For illustration, we initially assume that there are no taxes and that land owners maximize
profits. More precisely, an owner of one unit of land of type L=(«a, f, p, y) takes the
domestic wage w and the domestic rental rate r as given and hires labor and capital so
long as their marginal products are less than or equal to w and r. Thus, setting marginal
products of capital and labor (holding | —the units of land—fixed at 1) equal to » and w,
we get

aﬂ(a(ﬁk‘/’ + (1 _ﬁ))ﬂp +»(1 3 a)n_y)-(m)/r(ﬂ(-p + (1 _ ﬂ))(r-p)/pk_(m) _,
a- a)(a(ﬁ(-p +(1- ﬂ))ﬂp (- a)n_y)-(rﬂ)/r

Y =y

3)

When solved for k and n, these two equations give k. (r,w) and n'y (r,w)—the optimal
levels of capital and labor per unit of type L land at domestic wage and capital rental rates
w and . While each land owner takes w and r as given, their actual levels in the economy
arise, of course, endogenously—as described in the following sections.

2.2. Wages and Capital Rental Rates in a Small Open Economy

An assumption often made in virtually all economic models investigating land taxes—
and one that is maintained throughout Nechyba (1998)—is that labor and capital are fully
mobile across jurisdiction boundaries (i.e. the economy is “open”), and that the economy
that is modeled is small relative to the world economy (i.e. the economy is “small”).
Under this small open economy assumption, after tax wages and capital rental rates are
always equal to the world wage and the world rental rate—and these world rates are
exogenous parameters in the model. Put differently, the small open economy assumption

4



is equivalent to assuming that labor and capital are infinitely elastically supplied at the
world wage and capital rental rates.

Thus, for a small open economy, and in the absence of any factor taxes,
w=wand r=r (4)

where w is the domestic wage, r is the capital rental rate, and ( W, 1 ) are the world wage
and world rental rate respectively. The equilibrium before and after tax wage and rental
rates in a small open economy are therefore determined entirely by the exogenous values

of W and r. Put differently, the wage rates are not a result of a domestic labor and capital
market clearing because the wage and rental rates must be equal to the wages and rental
rates offered in the world market.

This small open economy assumption simplifies the analysis greatly and may be
sufficiently realistic when the model is applied to very small regions in a large economy.
For example, given that a local government is a relatively small part of a large national
labor and capital market with both labor and capital quite mobile across local
jurisdictional boundaries, an infinite elasticity of labor and capital supply may seem like a
plausible assumption. In this case, the “world” wage and capital rental rates would simply
be the prevalent U.S. wage and capital rental rates, and the supply of capital and labor in
the economy are assumed as infinitely elastic at those rates—primarily because of the
mobility of these factors.

Neither labor nor capital, however, are nearly as mobile internationally as they are within
the U.S., nor is labor in particular as mobile across state boundaries as it is within a state
or smaller region. Furthermore, the U.S. represents a substantial portion of the world
economy. Therefore, while the small open economy assumption may sometimes be
plausible in the case of smaller states, it is certainly not realistic when the model is asked
to estimate the impact of a simultaneous implementation of land taxes across all states
(whether done individually by the states or centrally by the federal government). In other
words, for the U.S. as a whole it would be quite restrictive and unrealistic to assume
infinitely elastic supply of labor or capital. We will argue below that capital is relatively
mobile within the U.S., which implies that the small open economy assumption for
capital is appropriate for state level decisions. However, it seems implausible (given
empirical estimates in the literature) to assume that factors such as labor are infinitely
elastic in supply even within the U.S. Therefore, the model is next expanded to allow for
deviations of the small open economy assumption.

2.3. Wages and Rental Rates in Large Economies

We begin by introducing the functions W and T for world wages and rental rates defined
as

WN.E,) =N and F(K.g)=TKYS )



where €, and g are the elasticities of supply of labor and capital, and N and K are the total
quantity of labor and capital employed in the domestic economy. Thus, the domestic
economy is assumed to potentially be large enough to impact the world wage and rental
rates—or alternatively it is assumed sufficiently isolated through barriers to factor
mobility that domestic factor prices can differ from world prices. Domestic wages and
rental rates again have to be equal to those world rates in equilibrium; i.e. in the absence
of taxes on factors,

w=v_v(N*,e ) and r=;(K*,ek)

n

(6)

where N* and K* represent the equilibrium levels of domestic labor and capital. Note that

as g, and g approach infinity, these functions simply approach the constants W and r—
the world wages and rental rates under the small open economy assumption.
Alternatively, as €, and g approach 0, the supplies of labor and capital become entirely
inelastic, the polar opposite of what arises under the small open economy assumption.
One interpretation of such inelastic supplies would be that labor and capital are entirely
immobile across international borders and that consumption, savings, and leisure
decisions are unaffected by wage and rental rates.

2.4. Taxes

We will assume that the tax system is such that each factor of production can potentially
be taxed at some proportional tax rate and that these tax rates may differ over different
factors. Thus, t = (t;,t5t,) is a feasible tax system so long as each element of the tax vector
lies between 0 and 1. The addition of taxes to the model does not alter any of the
optimization equations for land owners—except that w and » must now refer to before-tax
wages, and land owners now take the before-tax wages and rental rates and thus the taxes
on labor and capital as given. Using the more general specification of world wages and
rental rates of equation (5), the before tax domestic wages and capital rental rates are then
transformed to

wNYen 1KV

w=-—— and r=7—7"7"
(1-t,) (1-t,) -

* %
As aresult, kL(r,w) and 7L (r,w) now are implicitly also functions of tax rates on capital
and labor. Note, however, that labor and capital investments do not depend on the tax rate

* %
on land rents. In addition, kL(r,w) and "L (r,w) are now also functions of the
endogenously determined total units of labor and capital demanded in the economy
(which individual land owners take as given). We therefore now turn to the determination
of equilibrium in the labor and capital markets.



2.5. Equilibrium in the Factor Markets

Under the small, open economy assumption, » and w in all the expressions above are
always equal to the constants w and r adjusted by domestic tax rates. Thus, under small
open economy assumptions, equilibrium in the factor markets for labor and capital is
immediate from the exogenously specified world market conditions because total
domestic labor and capital demand are never large enough to impact world factor prices.
However, when the small open economy assumption is relaxed, » and w depend on the
total quantity of labor and capital supplied in the domestic economy. While each
individual land owner takes these quantities as given, the sum of all labor and capital
hired on all the land plots in equilibrium—AN* and K*—must be equal to the quantities
which individual land owners take as given. Henceforth we will denote the before tax
domestic wages and rental rates that arise in equilibrium as w* and »* respectively, where

;(N *) I, ;( K*)I/EA

o 7 oond r¥= ———
YT ) " (- ®

N*and K* arise from the individual decisions of many land owners—or from the
decision of a “representative” land owner in the case of homogeneous land—as described
in Section 2.8.

2.6. Land Rents

Land rents for one unit of land of type L depend on the marginal product of that unit of
land in production—which in turn depends on the optimal levels of capital and labor

evaluated at equilibrium wage and rental rates: kL(r * w*) and 2L (7*,w*). Deriving the
expression for the marginal product of land and setting / = 1, we get a gross of tax rental
rate for land type L of

-(r+1)
o

Ry(rwh) = a(l—ﬂ)[a(ﬂ(kz)"#a—ﬂ))% +(1—a)(nz)"} A -

©)

* %
where K1 and L are functions of 7* and w*. Finally, the price of a unit of land of type
L—denoted P (r*,w*)—is simply the present discounted value of expected, after-tax,
future rental flows; i.e.

= (l—tl)RL(r* w*) (l—tz)RL(r*,w*)

* *} = 2 =
P =S -

(10)

where 90 is the discount rate.



2.7. Equilibrium Tax Revenue

For any tax system t=(t;,t,t,), tax revenue from one unit of land type L is then given by

TR (tk,t,z, )= tkr*kZ(r*,w*)+ thL(r*,w*)+ tnw*n,*_(r*,w*) (1

Note that the tax on land is modeled here as a tax on unimproved land rents and not as a
tax on unimproved land value. It is of course true that a tax on land rents can easily be
mapped into an economically equivalent tax on land value in this model.

Suppose, then, that the government faces an exogenous revenue requirement TR. The set
of feasible tax systems that satisfy this revenue requirement is given by

]
lL(tk,tl, t,) e [0.0]| D TR, (s L0, )=ﬁ:}
L all land J

plots

(12)

2.8. A Model with Homogeneous Land

In Nechyba (1998), we argued that one important distributional issue arising in debates
over land taxes may arise if different types of land are affected differently under land tax
reforms. We return to this issue in this paper in Section 7. Until then, however, we will
make the simplifying assumption that all land in the economy is homogeneous, and we
will investigate the impact of land tax reforms on the average land owner within the
economy without making reference to second-order distributional issues arising from the
potential existence of heterogeneity in land.

The total quantity of land in the economy will be denoted L = [0,1], with each point on
this unit interval representing one plot of land. Each land owner then maximized profits
on his one unit of land in the way described above, with all land owners behaving the
same in equilibrium. For the economy as a whole, we have to sum across all land plots,
but the measure of all land is normalized to 1. Thus, we can simply look at one land
owner’s choices of n and k£ and know N and K for the economy as whole. Put differently,
we can model the economy in the homogeneous land case by evaluating one
representative land owner’s maximization problem, and different economies will have
different “average” land types yielding different representative land owners.

I1I. Calibration—Bringing in the Data

In the policy analysis below, we will attempt to come to conclusions about the prospects
of land taxation in different contexts. More precisely, we would like to be able to relate
the model introduced above to the particular circumstances in which different states find
themselves. If we can find a way to translate key aspects of state economies to particular
parameters of the model, we can simulate the impact of land taxation in different states
under the assumption that the state we are investigating is the only state undertaking tax

8



reforms of a particular kind. In addition, we will want to ask not only how land taxation
affects a state that undertakes such taxation in isolation, but also how states would be
impacted if each were one of many states undertaking similar reforms. Thus, we would
also like to find a way to translate key features of the national economy to particular
parameters of the model in order to investigate the impact of a more universal inclusion
of land rents into state tax bases.

All this, then, requires a general methodology by which we can translate data into
specific parameters of the model whose predictions are then consistent with the data.
These parameters are first and foremost the parameters that define the “average” land
type for a particular economy—i.e. a, B, p, and y—as well as the pre-reform tax system.
The tax rates chosen should reflect those in place in the economy we are trying to model,
while the land type parameters should be chosen so as to yield an equilibrium outcome
for N, K, w, r, P and TR that is broadly consistent with the total labor and capital input,
the wage, the rental rate, the average price of land and the total tax revenue in the data. In
addition, supply elasticities for labor and capital must be specified.

3.1. State Economic Activity

Table 1 begins by reporting for each state the amount of income and fraction of total
income from capital, labor and land. Labor and capital income are taken
straightforwardly from government reports, whereas land income had to be imputed.
More precisely, the Bureau of Economic Analysis (BEA) reports income from various
sources by state. For purposes of this paper, the BEA’s 1995 Regional Accounts Data
reports of “earnings by place of work™ and “dividends, interest and rent” were used as
each state’s estimate of labor and capital income respectively.” Land income, however, is
not separately reported or easily calculated from regional accounts. For the U.S. as a
whole, the ratio of land income to capital income has been previously estimated at 0.19
(Nechyba (1998)). Since farming varies substantially across states, however, we would
expect the ratio of land to capital income to differ by states. We thus assume that

LI FI,
=c+
KI, KI,

where LI, KI5, and Flg are land income, capital income and farm income in state S, and ¢
is a constant common across all states. The Census of Agriculture (1997) reports for each
state the number of acres of farm land as well as the per acre market value of such land.
Annual farm income can then be imputed from the total market value of all farms,
assuming that farm value accurately incorporates the present discounted value of all
future income from these farms (and assuming a discount rate—6% in our case). The
constant c is then set so as to insure that the population weighted national ratio of land to

5 These data can be accessed at www.bea.doc.gov.




capital income is equal to the previously estimated ratio of 0.19.° Given the estimates for
state capital income, we can then calculate income from land using the state specific
ratios of land to capital income. For each state, we therefore have an estimate of factor
incomes from labor, capital and land. In addition, with values for land income and capital
income, we can calculate the stock of capital and land value by assuming a rate of return
(of 6%).

3.2. State Tax Rates

Next, we consider each state’s tax structure. Table 2 reports per capita tax revenues from
5 major categories of taxes: property taxes, personal income taxes, corporate income
taxes, sales taxes and “other” taxes. These are calculated straightforwardly by dividing
the combined state and local revenues for 1995 as reported by the American Council on
Intergovernmental Relations (1997) by state population. It is less straightforward,
however, to translate these taxes to tax rates on the three sources of income reported in
Table 1 (labor, capital and land income). To do this, we will make somewhat simplistic
incidence assumptions that are broadly in line with conventional wisdom in the public
finance literature. Specifically, the property tax is assumed to be a tax on land as well as
all forms of capital; the corporate income tax is assumed to be a tax solely on capital; and
the personal income tax, the sales tax and “other” taxes are assumed to be borne by all
forms of income proportionately. These incidence assumptions result in the estimates of
average tax rates on labor, land and capital as reported in the first three columns of Table
3. The last three columns of the table report the average tax rates on these factors
including federal taxes. Federal taxes include 1995 revenues as reported in the Economic
Report to the President (1997) from: payrolls taxes (assumed to be borne by labor),
personal income and excise taxes (assumed to be borne by all factors proportionately),
and corporate income taxes (assumed to be borne by capital). Throughout the analysis,
we will treat average tax rates as marginal tax rates and therefore make the implicit
assumption that taxes on these factors are roughly proportional.

3.3. Elasticities

The empirical literature has struggled to come up with estimates for such parameters of
the model as the elasticities of substitution, and there certainly are no firm estimates of
these on an individual state basis. Our strategy with respect to these elasticity parameters
is therefore to use the best available evidence to draw reasonable inferences of what these
elasticities might be. Four key elasticity parameters are crucial: the elasticity of capital
and labor supply, and the elasticities of substitution embedded in the parameters p and y
of the production function.

With respect to the elasticity of substitution between capital and land, most empirical
estimates are of urban elasticities—and the estimates range between 0.36 and 1.13, with
most studies suggesting that the elasticity lies below 1. However, McDonald (1981) and

® This implies a constant ¢ = 0.1428.
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Thorsnes (1997) present evidence that prior elasticity estimates may be downward biased,
so that even the conventional wisdom of elasticities below 1 is somewhat in question.
Given this state of the literature, we will use the relatively conservative estimates of 0.75,
0.5 and 0.25 as high, medium and low values for the elasticity of substitution on non-
farm land. In addition, we will take into account for each state the fraction of its land
used in farming, where the elasticity of substitution between land and capital is
presumably significantly lower and close to zero. More precisely, we reduce the elasticity
of substitution in proportion to the fraction of land in a state devoted to farming.” The
elasticity of substitution between capital and labor is similarly in dispute, although wide
agreement persists that it lies below 1. Here, too, we will settle for a conservative
estimate of 0.5, and we will assume this is the same across all states.® These elasticity
assumptions then translate directly into values for p and vy.

Finally, the elasticities of capital and labor supply must be specified. Under a full, small
open economy assumption, both these elasticities would be infinite. However, there is
little empirical evidence that labor supply elasticities are likely to be anywhere close to
such levels even in the long run. Standard estimates in the labor supply literature focus on
estimating the change in hours worked as wage rates change, and these estimates tend to
be relatively low—typically falling between 0 and 1. When considering states, however,
an additional consideration is that of factor mobility. Not only are we concerned with the
impact of after tax wages on hours worked by a given individual, but we are also
concerned about the mobility of labor into or out of the state as after tax wages change.
Many real world constraints to mobility are likely to prevent the perfect mobility required
for a pure small, open economy assumption to hold, and we therefore assume through
most of our state-level simulations a labor supply elasticity of 1. Capital is assumed to be
significantly more mobile in the long run, and we therefore assume an infinite capital
supply elasticity for most state level simulations. Internationally, however, capital tends
to be less mobile, and the U.S. is not small compared to the rest of the world. Therefore,
for simulations involving simultaneous policy changes in all states, we will assume
elasticities of capital supply that are significantly smaller.

3.4. Calibration of o and p

With elasticity parameters set as described above, the remaining production function
parameters to be calibrated are a and . These are computed for each state under each set
of elasticity assumptions in a way that replicates the state ratios of capital to labor income
and land to capital income. More precisely, taking the tax rates on labor, land and capital

"Fora given elasticity of substitution between capital and non-farm land oy, that state elasticity is simply
GKL( 1 -(F[/K]))

This is unlikely to be correct, but the empirical literature simply does not give enough guidance for me to
differentiate between states based on the relative shares of industries contained in each state.
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as given in Table 3, there exists a unique set of o and [ that exactly replicates these ratios
under any set of assumptions regarding elasticities and wage and rental rates.’

Table 4A reports these values for different assumptions regarding the elasticity of
substitution between capital and non-farm land. To illustrate how the calibrated vales for
a and P are generally related to underlying economic variables for the different states,
Table 4B complements Table 4A by reporting some simple linear regressions that relate
the calibrated values for a and B to various state characteristics. The structural parameter
a is generally higher the greater the fraction of income within a state is derived from
capital, and lower the greater the fraction of income is derived from labor. The factors
influencing the structural parameter 3 are not as easily pinned down as the relationship
with underlying variables seems to be more non-linear.

IV. Tax Reform in a “Typical” U.S. State

It is apparent from Tables 1 through 4 that U.S. states—their economies and their tax
structures—vary substantially. For example, labor income as a fraction of total state
income is as low as 0.66 in Florida and as high as 0.80 in Alaska; capital income as a
fraction of total income ranges between 0.17 (Alaska, Georgia, Utah) and 0.28 (Florida),
and land income as a fraction of total state income is estimated to range between 0.026
and 0.106. Similarly, per capita tax amounts paid for the different types of taxes vary
widely, with per capita property tax payments varying between $251 (Alaska) and $1,472
(New Jersey), per capita sales taxes varying between $213 (Oregon) and $1,640
(Hawaii), per capita personal income taxes varying between $0 (Alaska, Florida, Nevada,
Texas, Washington, Wyoming) and $1,109 (New York), and per capita corporate income
tax payments varying between $0 (Nevada, Texas, Washington, Wyoming) and $308
(New York). These per capita tax payment differences translate into substantially
different tax rates on capital, labor and land (see Table 3), and the differences in state
economies are reflected in the very different values for a and 3 in Table 4A.

Nevertheless, we will devote this section to an analysis of a “typical” or “average” state,
where an average state is simply defined as a state with the average (population
weighted) characteristics of the fifty states.'® This permits an in-depth analysis of various
tax reform scenarios under different assumptions regarding some of the crucial
parameters, and thus serves as both a useful empirical exercise while at the same time
providing intuition for factors necessary to make such reforms a success.

? The world rate of return on capital is set to 0.06 throughout. The world wage rate is normalized to 1
throughout.

1011 all state tables, the average state characteristics are given in the last line.
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4.1. Reducing Taxes on Capital and Labor in the Typical State

We begin our analysis of the typical or average state by considering the impact of
reducing taxes on capital or labor while raising the tax on land rents in a way that leaves
overall state revenues constant. Since almost every real world tax is borne not just by one
factor of production, this analysis is largely illustrative—i.e. it would be difficult for
policy makers to actually design tax reforms that literally just cut taxes on a single factor
while raising taxes on land rents. We therefore then proceed to considering tax reforms
involving specific real world taxes—such as sales, personal and corporate income as well
as property taxes. Reductions in these taxes entail implicit reductions in tax rates on labor
and capital in ways linked to the incidence assumption discussed above. The results we
focus on initially assume that the state is a small open economy with respect to capital
(i.e. the elasticity of supply of capital is infinite). As argued above, it seems implausible
that such an assumption would hold with respect to labor. We therefore begin our
analysis with a state elasticity of supply of labor of 1—which seems conservative given
that it falls within the range of empirical estimates of labor supply elasticities when
mobility of labor is not considered. Finally, our initial simulations will take the elasticity
of substitution of capital for land to be 0.75 and the elasticity of substitution of
capital/land for labor as 0.5. As argued above, these estimates are toward the middle to
conservative end of the range of empirical estimates in the literature.

Table 5 reports simulation results for various levels of these types of tax reforms in a
typical state economy with these elasticities. Specifically, for reductions of taxes ranging
from 20% to 100%, the table focuses on the percentage changes in the level of capital
investment, state income and labor force use, as well as on the impact of the reforms on
the average price of land in the state and the percentage change in the tax on land rents
required to insure revenue neutrality. Since taxation of land rents is always economically
efficient, and since—under plausible elasticity assumptions—taxation of other factors is
always economically inefficient, such tax reforms must always yield increases in state
capital, income, and labor use. The interesting aspect of these simulations on these three
variables is therefore not so much the direction of the change (which is theoretically
unambiguous) but rather the magnitude of the change. With regard to the change in
average land prices and tax rates on land rents, on the other hand, theory by itself does
not offer an unambiguous prediction regarding the sign of the change—thus making both
the direction and the magnitude of interest.

The first sixth of the table focuses on the hypothetical reduction in taxes on capital, while
the second sixth reports results for the hypothetical reduction in taxation of labor. From
Table 3 it is quickly seen that state and local tax rates on labor are substantially lower
than they are for capital, but at the same time, total state and local revenues from taxation
of labor are substantially higher than total state and local revenues from capital taxation
(Table 2). Reducing state and local taxes on labor by 20% therefore imposes a
substantially larger drop in revenue than imposing a similar rate cut on taxes of capital—
thus, all else being equal, requiring a much larger increase in taxes on land rents to
compensate for this loss in revenues. Furthermore, the simulations assume a higher
elasticity of supply for capital than for labor, as well as a greater implicit elasticity of
substitution with land. Thus, the elasticity assumptions implicit in the analysis (and based
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at least broadly on empirical realities) would suggest that a cut in capital taxation is less
painful than a cut in labor taxation for state and local treasuries because of the relatively
larger inflow of capital resulting from such lower taxes.

It is then not surprising to see in Table 5 that revenue neutral reforms that raise taxes on
land rents and lower taxes on capital are more feasible than similar reforms that lower
taxes on labor. A 20 percent reduction in taxes on capital, for instance, results in much
larger increases in capital and labor use than does a 20 percent reduction in taxes on
labor. In fact, this increase in economic activity for a cut in taxes on capital is so large
that state and local revenues barely decline—which then necessitates a trivial 1.81%
increase in the tax on land rents. A similar reduction of tax rates on labor, on the other
hand, requires a nearly 43% increase in taxes on land rents. Furthermore, land owners—
who presumably care about the price of land—actually benefit slightly from the 20% cut
in taxes on capital despite the fact that their land rents are being taxed at higher rates,
while their land loses nearly 21% in value under a similarly sized cut in taxes on labor
income.

Looking closely on the % A p column in Table 5 in fact provides a good gauge of the
feasibility of different types of revenue neutral reforms. While there is no theoretical
impediment to policies that decrease the average price of land by any amount—even by
more than 100%, and while the gains from such reforms are always sufficient in principle
to compensate land owners for their losses, there are clear political and equity arguments
against reforms that impose undue burdens on one narrowly defined segment of the
population. Revenue neutral policies that raise the price of land would therefore
encounter very few obstacles as it becomes difficult to find anyone who loses from such
policies.'' Policies that result in relatively small decreases in land prices, while more
controversial, could still be politically feasible. However, once the expected declines in
average land prices become large, it is difficult to imagine such policies making it
through a political process that tends to weigh concentrated benefits/losses more heavily
than diffuse ones.

Using this standard, the difference between hypothetical cuts in taxes on capital and labor
income become rather dramatic. Even the complete elimination of state and local taxation
of capital results in a predicted decline in land values of only slightly greater magnitude
than what is predicted from a mere 20% reduction in the taxation of labor income.
Substantial reductions in taxation of capital income to be replaced by higher taxes on land
rents therefore seem feasible, while similar reductions in taxes on labor income seem out
of reach unless elasticity assumptions in reality are substantially more favorable than
what is assumed in Table 5. We will return to this issue shortly but for now merely note
that an elimination of state taxation of labor would in fact require such massive increases

' As demonstrated in Nechyba (1998), this statement is strictly true only if land is relatively homogeneous.
If land is very heterogeneous, then it is possible for some land owners to experience declines in land
value even as the average land owner experiences increases in the value of his land. This point is
discussed in some more detail in Section 7.
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in taxes on land rents as to drive land prices into negative territory under the current
elasticity assumptions.

4.2. Reductions in Real World Taxes in the Typical State

Having explored the different issues raised by hypothetical reductions in taxes on capital
and labor income, we now turn to an analysis of actual taxes used by state and local
governments. In particular, the remainder of Table 5 reports results from revenue neutral
tax reforms that lower either sales, personal income, corporate income or property taxes,
where we note again that reductions in these taxes imply reductions in taxes on capital
and labor through the incidence assumptions made earlier in the paper. Specifically, sales
taxes are assumed to be borne proportionately by capital, labor and land as are personal
income taxes, while corporate income taxes are assumed borne by capital and property
taxes by capital and land. Furthermore, it should be emphasized that we are simulating
reductions in state and local taxes, thus leaving federal taxes entirely in place even when
state and local taxes are eliminated.

Looking first at the % A p column, it seems that—at least in principle—most of the
simulated tax reforms are feasible. The largest reduction in average land prices occur for
reforms involving sales taxes, while the smallest such reductions occur for reductions in
corporate income and in property taxes. Note how this arises straightforwardly from the
lessons learned regarding hypothetical reductions in taxes on labor and capital in the
previous section: given that reductions in taxes on capital result in more favorable
outcomes than reductions in taxes on labor, we would expect real world tax reforms that
disproportionately impact the implicit tax on capital to result in more favorable outcomes
than those that impact the implicit taxes on labor. The incidence assumptions that we
have made imply that reductions in sales as well as personal income taxes translate into
reductions in the implicit tax on capital, labor and land, while reductions in corporate and
property taxes translate primarily into reductions in the implicit tax on capital."

Compare, for instance, the impact of reducing the property tax to the impact of reducing
the sales tax. The per capita revenue raised from these taxes before any reform is of
roughly similar magnitude ($749 for the property tax and $850 for the sales tax (Table
2)), which implies that—all else equal—a certain percentage cut in one tax would have
roughly the same revenue implication as the same percentage reduction in the other. All
else, however, is not equal because of the different incidence assumptions: a cut in the
sales tax is a cut in the implicit tax on capital, labor and land, while a cut in the property
tax is a cut in the implicit tax on capital and land. Since capital is assumed to be more
responsive to tax changes (due to the elasticity assumptions), cuts in property taxes then

2 This is entirely correct for corporate income taxes that are assumed to be taxes on capital, while it is
essentially true in our context for property taxes despite the fact that these taxes are assumed to be borne
by both capital and land. In particular, while it is true that a reduction in property taxes in the model is
equivalent to a reduction in the tax on capital and land, our simulated reforms simultaneously raise the
taxes on land rents to insure revenue neutrality — thus causing a decrease in the property tax to essentially
be a decrease in the tax on capital income.

15



result in larger increases in economic activity and less of a need to raise the tax on land
rents to insure revenue neutrality. A 20 percent cut in the sales tax, for instance, requires
a nearly 24% increase in the tax on land rents, while a similar cut in property taxes
requires virtually no change (0.2%) in the tax on land rents. Even a complete elimination
of the state and local property tax calls for only a 23% increase in the tax on land rents,
while an elimination of the sales tax would require a whopping 131% increase in the tax
on land rents. With regard to comparing the political feasibility of the reforms, land
owners are deeply and adversely impacted by reforms that focus on cutting the sales tax
(losing up to two thirds of their wealth under a complete elimination of the sales tax),
while they would barely feel the impact of most reforms focused on the property tax
(with at most a 7% decline in their wealth under the complete elimination of the property
tax and with an actual increase in their wealth for less dramatic property tax reforms.)

A similar comparison can be made for reductions in the personal and corporate income
tax rates, although this comparison is clouded by the fact that revenues from the state and
local personal income tax are roughly five times as high as revenues from the state and
local corporate income tax ($489 as compared to $107 on a per capita bases (Table 2)).
Our incidence assumptions imply that reductions in taxes on personal income translate
into implicit reductions in the tax rates on capital, labor and land, while reductions in the
corporate income tax translate directly into reductions in the tax rate on capital income.
Given that state and local corporate income taxes represent an overall small portion of the
tax on capital incurred in the state (with sales, personal income and property taxes
representing the bulk of the tax on capital income), even the elimination of the corporate
income tax in the typical state results in a relatively modest reduction of the overall state
and local tax rate on capital income (less than 10%). In the previous section we found
that even a 20% reduction in the tax on capital results in virtually no change in the tax on
land rents to insure revenue neutrality, which makes it not too surprising that even the
elimination of the corporate income tax does not require an increase in the tax on land
rents. More modest reforms involving the corporate income tax in fact require a
simultaneous reduction in the tax on land rents, accompanied by an increase in the
average price of land. This is decidedly not the case for reforms involving the personal
income tax. Because this tax yields roughly five times the revenue of the corporate
income tax, a 20 percent reduction is—all else being equal—roughly equivalent to an
elimination of the corporate income tax in terms of its revenue implications. Yet, because
all else is not equal in that the different taxes impact capital and labor differently, this
20% reduction in personal income taxes requires a 14% increase in the tax on
unimproved land rents accompanied by a 6.3% decline in land prices, while an
elimination of the state and local corporate income tax requires no change in the tax on
land rents and yields a slight (1.22%) increase in land prices.

4.3. Sensitivity of Results for the Typical State to Elasticity Assumptions

All of the results analyzed thus far are predicated on a specific set of elasticity
assumption as indicated at the top of Table 5. So much of the story of tax reform,
however, revolves around these assumptions, and while we have endeavored to start with
assumptions we feel are conservative but still realistic, it is important to investigate how
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results change as the assumptions change. We therefore devote this section to a thorough
sensitivity analysis by reporting simulation results for similar tax reforms under a variety
of different combinations of elasticity assumptions. The one elasticity we hold constant
throughout is the elasticity of substitution between capital/land and labor which has been
set at a very realistic and conservative level of 0.5 and which—when altered around a
small neighborhood of that value—does not impact results profoundly. The remaining
elasticities—the elasticity of substitution between capital and land as well as the supply
elasticities for capital and labor—are the main focus of this section.

To begin with, we note that the exercise of investigating the sensitivity of results of
elasticity assumptions is not as straightforward as may be apparent at first. In particular, it
would not be valid to take the same production function values (o and ) as have been
used for results reported in Table 5 and simply change the elasticity parameters. This is
because a change in the elasticity parameters results in a different benchmark (pre-tax
reform) equilibrium with different levels of capital, land and labor inputs that no longer
correspond to those in the data. Thus, for each set of elasticity parameters, the entire
model has to be re-calibrated to produce the values of a and P that accurately (in
combination with elasticity parameters) yield the actual pre-reform ratios of capital to
land and capital to labor ratios that all simulations are calibrated to replicate.

Table 6 reports the results from these re-calibrations. It provides the calibrated values for
a and P for 24 different combinations of elasticity values. More precisely, the elasticity of
substitution (o)) is varied between the very low value of 0.25 and the value of 0.75 used
in Table 5, while the elasticity of supply for capital is varied between 0 and infinity and
the elasticity of supply for labor is varied between 0 and the (unrealistically) high value
of 5. The values used to arrive at estimates for the simulations discussed in the last two
sections and reported in Table 5 are highlighted in bold. Tables 7A through 7F then report
the impact of the elimination of different hypothetical and real world taxes on the five
variables reported in Table 5 (the percentage change in capital, income, labor, the price of
land and the required change in the tax on land rents) under each of these 24 sets of
elasticity assumption. The set of elasticity assumptions corresponding to those underlying
results in Table 5 are again highlighted in bold.

As before, we begin with the hypothetical elimination of implicit state and local taxes on
capital and labor (Tables 7A and 7B). The most striking and most immediate aspect of
these tables is the large variance in predictions as elasticities vary. This variance
highlights the importance of using realistic elasticity values in simulating the predicted
impact of state tax reforms involving a greater emphasis on taxation of land rents. At the
same time, we do not want to convey the impression that all the elasticity values
simulated in Tables 7A through 7F are anywhere close to realistic. Nevertheless, much
can be learned from understanding how elasticities are the key to understanding tax
reform involving taxation of land rents.

Take, for instance, Table 7A which simulates the impact of the elimination of implicit
state and local taxes on capital. So long as the elasticity of supply of capital (&) is zero,
tax reforms focused on lowering taxes on capital income in favor of increased taxes on
land rents have no impact whatsoever—both taxes are fully efficient, and the tax reform
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simply involves lump sum transfers from land owners to capital owners."? A similar
phenomenon is true in Table 7B where the impact of eliminating implicit state and local
taxes on labor is simulated—so long as the elasticity of labor supply is set to zero which
then simply involves lump sumtransfers from land owners to workers.'* Tax rate
increases on land rents required to eliminate either capital or labor taxes under zero
elasticity assumptions are huge, as are accompanying declines in land prices."> However,
with elasticity assumptions at the other extreme, we obtain the highly implausible result
that taxes on labor or capital can be entirely eliminated while simultaneously overturning
the tax on land rents into a subsidy on land rents. (For the elimination of capital taxation,
land rent taxation could be reduced by over 500% under the most extreme elasticity
assumptions—with an accompanying increase in land prices of almost 500%. An only
slightly less extreme result arises for the elimination of labor taxation under these
assumptions.) Since these extreme elasticity assumptions do not fall within the range of
empirical estimates, and since it is safe to assume that any political system would
recognize the potential for such windfall gains, it is safe to assume that these predictions
are of little more than theoretical curiosity. Our focus should therefore clearly be on the
sets of elasticity assumptions that fall in between these extremes.

The small open economy assumptions in regard to capital, for instance, may strike some
as overly optimistic—at least in the short run. We would argue that a strong case in favor
of the assumption can be made in the long run, but a lower elasticity seems appropriate
for more short run analysis. By looking up from the bold sections of Tables 7A and 7B,
we can get a sense of the likely short run impact of eliminating taxes on capital and labor
in favor of higher taxes on land rents. As is expected, such tax reforms lose some of their
luster in the short run. For instance, while the elimination of state and local capital taxes
seems eminently plausible under the long run assumption of an infinite capital supply

13 However, a relatively large caveat needs to me made to this statement. In particular, the capital supply
elasticity emerges in part from the choice households make regarding savings versus consumption. As is
well known, the theoretical impact of distorting the after tax interest rate is ambiguous due to the likely
offsetting impact of an income and a substitution effect. The income effect by itself does not cause
efficiency losses, but the substitution effect does. Since these are offsetting, a zero capital supply
elasticity may be masking a substitution effect offset by an income effect. If this is true, there are
efficiency gains from reducing taxes on capital even if there is no impact on capital use, output, or labor
supply. To appropriately measure true dead weight losses, one would therefore need to know
compensated rather than uncompensated elasticities.

' This statement is subject to the same caveat as was raised in the previous footnote. The labor supply
elasticity arises in part from the labor/leisure decision of households — and this decision also typically
involves opposing income and substitution effects when the after tax wage is altered through tax policy.
Again, the substitution effect — if present — would cause efficiency gains from lower taxation of labor
income even if there is no change in labor supply, capital use or output.

1t may initially seem odd that the required land rent tax increases in the first row of simulations in Table
7A declines even though none of the simulations entail any change in economic behavior. The
explanation, however, is simple and mechanical. Wage levels are impacted (see equation 5) by different
labor supply elasticity assumptions — thus yielding different tax base sizes on which tax reforms are
based.
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elasticity, this same policy would require substantially higher taxes on land rents in the
short run—roughly twice as high for a short run elasticity of 5 and over 4 times as high
for a short run elasticity of 1.'® Since capital supply responses do not play as large a role
in tax reforms focused on reducing taxes on labor, the difference between short run and
long run estimates using different values of capital supply elasticities is not as great in
Table 7B. Thus, while revenue neutral reforms focused on reducing state and local
taxation of labor is not as promising as similar reforms focused on reducing state and
local taxation of capital in the long run, the policy appeal of the former increases the
shorter the time-span of concern.

For completeness, Tables 7¢C through 7F report similar results for the elimination of state
and local sales, personal income, corporate income and property taxes for each of the 24
sets of elasticity parameters. As in Tables 7A and 7B, these elasticity assumptions are
shown to matter a lot and in ways similar to those illustrated above.

4.4. Conclusions Reached from the “Typical State” Analysis

Several broad lessons emerge from the analysis of a typical state. First, elasticity
assumptions are crucial to the exercise of predicting the likely impact of tax reforms
because embedded in the elasticity assumptions are the magnitudes of behavioral
responses as well as the level of initial distortions in the economy. Second, under
elasticity assumptions we find both plausible and relatively conservative, our model then
predicts that some types of tax reforms are more likely to succeed than others. In
particular, tax reforms that are more focused on reducing taxation of capital in favor of
land taxation will have more positive general welfare implications while at the same time
minimizing the losses to landowners. As such, they are more feasible in a technical sense
as well as politically. This would tend to lead policy makers to want to consider
reforming corporate income and property taxes rather than sales and personal income
taxes. Third, since elasticities tend to be lower in the short run, it is likely that some of
the positive gains of tax reforms that reduce distortionary taxes in favor of land rent taxes
will emerge only with time.

V. Differences Across States

As noted at the beginning of the previous section and as expressed in Tables 1 through 4,
there are indeed substantial differences in both the nature of the states’ economies as well
as the way they currently fund their government expenditures. Thus far, we have
investigated the consequences of revenue neutral tax reforms for an “average” or
“typical” state that essentially reflects the average of state characteristics. In this section
we turn to considering the 50 states explicitly in order to detect how differences in their

1 It is less straightforward to use estimates of the impact on land prices given that land markets might
indeed be more forward looking toward the long run. Nevertheless, it is safe to say that land prices would
likely fall more in the short run than the long run simulations indicate.
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underlying characteristics translate into differences in the prospects for revenue neutral
tax reform with an increased emphasis on land rent taxation. We will do so by reporting
the changes in capital use, labor use, state income, the average price of land and the level
of land rent taxes required for the elimination of the same categories of taxes we
investigated in the previous section. Due to space constraints, we can of course not
present as thorough an analysis as we could on a single individual state in Section 4, but
we do present results for three different levels of the elasticity of substitution of capital
for land because this elasticity is one the literature is still quite unsettled on. In all
simulations, we make the small open economy assumption with respect to capital, set the
elasticity of labor supply to 1, and fix the second elasticity of substitution to 0.5. As such,
we view these simulation results as relatively conservative estimates of long run impacts
of the simulated tax reforms under the assumption that each state is the only one engaged
in this type of reform. Additional issues (dealt with in Section 6) arise when other states
follow suit.

5.1. Replacing Distortionary Taxes with Land Rent Taxes in Different States

Tables 8 through 14 then report detailed results for simulations that replace various state
and local taxes (capital taxes, labor taxes, sales taxes, personal and corporate income
taxes, and property taxes) with taxes on land rents for each of the 50 states. Even a casual
glance at these results confirms that prospects for land rent taxation can differ
substantially by state. In Table 8A, for instance, the percentage change in the tax on land
rents required to maintain state and local government revenues constant as taxes on
capital are eliminated ranges from -1.91% to over 104%. Similarly, the impact of such
reforms on land prices varies greatly, with prices barely declining (or even increasing) in
some states while falling by as much as 85% in others. While the elimination of all state
and local taxes on capital is therefore technically feasible in all states in the sense that
land rent taxes would never have to be so high as to cause land values to become
negative, such state and local tax reforms are clearly politically more feasible in some
states than in others. Overall, of course, the elimination of distortionary taxes on capital
to be replaced by non-distortionary taxes on land rents always brings with it a growth in
the employment of capital and labor as well as an increase in state output—but the size of
these impacts also varies greatly.

Similar large variances appear in Tables 9A-C where the elimination of all state and local
taxes on labor is simulated. Much more revenue is derived from taxes on labor than from
taxes of capital, which makes it more unlikely that taxes on labor can as easily be
replaced by taxes on land rents. In fact, in some states the increase in land rent taxes
would have to be over 400%, and in many states such large increases in land rent taxes
would actually lead to negative land values. The states where an elimination of state and
local taxes on labor is technically feasible without driving land values below zero are
easily identified in these tables as those states that experience a decline in land prices of
less than 100%. Of the 50 states, this is the case in only 16. It is interesting to note that
those states where the decline in land prices would be less than 50% are all relatively
small rural states: lowa, Montana, Nebraska, North and South Dakota, and Wyoming.
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Tables 11 through 14 report simulation results of eliminating each of these four specific
large taxes used by state and local governments: sales taxes, personal income taxes,
corporate income taxes and property taxes. Table 10 translates the elimination of each of
these taxes into the change in the implicit tax on capital and labor in each of the 50 states
based on the incidence assumptions outlined earlier. It is these tax reductions in the
implicit taxes on capital and labor that are actually simulated in the process of arriving at
the estimated reported in Tables 11 through 14. Again, parts A through C of these tables
provide results under three different assumptions regarding the elasticity of substitution
between land and capital.

The elimination of a single type of tax is feasible in almost all cases in the sense that it
would not drive land values below zero. However, taxes that are more heavily borne by
capital are clearly more politically feasible candidates for reform as their elimination does
not create as adverse an impact on land values as the elimination of taxes more heavily
borne by labor. In fact, the elimination of the corporate income tax (which is assumed to
be a tax solely on capital) in favor of a tax on land rents actually results in an increase in
land values in close to three quarters of the states that have a corporate income tax. In the
case of the property tax, over a quarter of the states are predicted to experience an
increase in land values as a result of the elimination of the much larger property tax in
favor of a land rent tax. In contrast, the elimination of the personal income tax or the
sales tax results in large declines in land values in almost all cases. Given that the main
political hurdle to land rent taxation is the expected adverse impact on land owners,
political feasibility of land tax reforms would seem to indicate again (as in the case of the
“typical” state in Section 4) that such reforms ought to emphasize the simultaneous
reduction in taxes such as the corporate income tax or the property tax.

In each of the tables that report results of tax reform simulations for the different states,
capital and labor use as well as state output increases as it must whenever a distortionary
tax is replaced by a non-distortionary one. At the same time, as indicated above, the
magnitude of the predicted impact on these variables differs widely between the states.
Since it is difficult to see clear trends as to what gives rise to these large differences, we
proceed now to a quick analysis of these results using regressions that link changes in
state output and land prices to underlying economic variables of the different states in
hopes that a clearer picture will emerge.

5.2. Regression Analysis of the Results

In order to discover more systematic patterns in these results, Tables 15 and 16 present
some simple regressions linking the underlying state economic variables to projected
impacts of reforms on state output as well as average land prices. Each column in the
tables represents results from one regression (with t-statistics in parenthesis). For
instance, in Table 15A, the first column represents a regression with the change in state
output resulting from an elimination of state and local taxes on capital on the left hand
side, while the second column represents a similar regression with the change in output
resulting from an elimination of state and local taxes on labor. The left hand side
variables in these tables are therefore taken from previous tables where the simulated
impact of revenue neutral tax reforms was reported for the fifty states. The right hand
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side variables, on the other hand, are economic variables for the states—variables
reported in Tables 1 and 2. For completeness, regression results are reported for high,
middle and low elasticity assumptions (parts A, B anc C of Tables 15 and 16), but results
do not differ substantially across these assumptions.

Consider first results in Table 15A. In each of the last four columns, the coefficient on the
tax that is being eliminated is large and statistically highly significant. This simply
confirms the result one would expect: the higher the distortionary tax that is being
eliminated, the greater the efficiency gain from replacing it with a non-distortionary tax
on land rents. Second, note that for each of the tax reforms that is analyzed, the
coefficient on total tax revenue (last row in the tables) is positive and highly significant.
Thus, regardless of which tax is eliminated and regardless of how large that tax is in a
particular state, high tax states benefit more from tax reforms shifting toward land rent
taxation. Third, the coefficient on state income is consistently negative and significant for
all tax reforms. Thus, all else being equal, low income states experience greater
percentage gains in state output from these kinds of tax reforms than high income states.
Finally, states whose income is derived more from capital and labor (as opposed to land)
experience the greatest efficiency gains when tax reforms lower taxes on these factors.

Tables 16A-C report results similar to those in Tables 15A-C with the exception that,
instead of percentage changes in state output, the left hand side variable is the percentage
change in average land prices. First, note the negative coefficient on the fraction of taxes
collected through the sales tax when state and local sales taxes are eliminated (third
column of regression results). A similar negative coefficient appears in the next column
on the fraction of taxes raised through the personal income tax when that tax is
eliminated, and in the last column on the fraction of taxes raised through the property tax
when the property tax is eliminated. The one exception occurs in column 5 where state
and local corporate income taxes are eliminated—in all three tables (Tables 16A-C), the
coefficient on the fraction of revenues from the corporate income tax is positive. Thus, as
expected, the impact of shifting tax collections to land rent taxes tends to depress land
prices, except when the tax that is being replaced is a relatively modest tax on capital—
the corporate income tax. From a political perspective, then, it may be easiest to initiate
reforms raising the tax on land rents by lowering corporate income taxes. If corporate
income taxes either do not exist in a particular state or are politically difficult to reform
for other reasons, the property tax is next in line—while eliminating the property tax in
favor of a tax on land rents will depress land values, this effect will be less than for the
sales or personal income tax. A second interesting result emerging from Tables 16A-C
reinforces this conclusion. Note that in the last row of each table, the coefficient on tax
revenue is positive in the first and the last two columns, and negative otherwise. Thus, all
else being equal, high tax states experience increases in land values when taxes levied
primarily on capital (as in the first column and the last two) are eliminated, while they
fall when other types of taxes are eliminated in favor of land rent taxation.

5.3. Summary of Conclusions from the State Analysis

The first and most striking lesson from simulating tax reforms for the 50 different states
is how greatly results can vary depending on underlying economic conditions and current

22



tax policies in those states. While it is not a surprise that a model of the type used in this
study can give a variety of predictions, the variance in outcomes observed in Tables 8
through 14 occurs over a range of empirically plausible economic conditions and tax
systems that are in place in the real world. Thus, far from arriving at “the answer”
regarding the impact of land tax reforms, this study suggests that such answers are likely
to differ greatly depending on the context in which the reforms are undertaken. Second,
some more general conclusions regarding which factors are important for the prospects of
land rent taxation emerge from comparisons across different states. Revenue neutral tax
reforms that raise the tax on land rents are likely to be more effective in producing
increases in output the larger the size of the reform, the higher the distortionary taxes in
the state to begin with, and the lower the current level of state income. And, as for the
“typical state” in Section 4, reforms are more likely to be politically feasible (in the sense
of not causing great declines in land values) the more the reforms involve reductions in
taxes on capital.

VI. Reforms by Multiple States

Essentially all of our analysis thus far has focused on the scenario of a single state
undertaking a revenue neutral tax reform that lowers or eliminates a distortionary tax in
favor of raising the non-distortionary tax on land rents. As tax bases such as labor and
capital become more mobile, however, it is unlikely that only a single state would
undertake such reforms by itself. Rather, as some states find it in their interest to consider
such reforms, it is likely that other states find themselves facing similar policy issues, or
that the issue of tax reform is raised in a state because of its discussion in a neighboring
state. Therefore, it is worthwhile to consider next the impact of land rent tax reforms on a
typical state when other states are also engaging in similar reforms.

The primary features of the model that are affected by such considerations are the supply
elasticities. In particular, throughout most of the reported simulation results, we have
made the small open economy assumption with respect to capital—an assumptions that
yields an infinite elasticity of supply of capital. We have argued that this assumption
seems appropriate for small states in the long run because capital within the country is
rather mobile across state boundaries, especially over the long run. However, suppose
that instead of a single small state, all states were to implement similar reforms at roughly
the same time. Under that scenario, capital would in fact not move as readily from one
state to another because the factor that lead to its movement under the single-state reform
scenario is no longer present. Since capital would no longer move readily between states,
any increase in the supply of capital under the scenario of all states implementing similar
reforms must then come from one of two other sources: (i) an increase in domestic
savings; or (i1) an inflow of capital from abroad. The empirical literature on domestic
consumption/savings choices suggests that the first of these is unlikely to produce large
increases in the supply of capital as consumers tend to respond relatively little to changes
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in rates of return.'” Furthermore, the literature on international capital mobility suggests
that capital flows much more inelastically across national borders than across state
borders.'® Thus, even in the long run it is likely that a national movement to replace
distortionary taxes on capital with land rent taxes would result in less of an increase in the
supply of capital than what is predicted by the small open economy assumption. To put it
differently, the more states consider undertaking the same reforms, the lower an elasticity
of supply of capital is appropriate for the analysis of the likely impact of such tax
reforms.

Similar issues arise with regard to the elasticity of supply for labor. In much of the
analysis thus far, we have assumed an elasticity of labor supply of 1. While this is on the
high end of the empirical estimates, it represents a relatively conservative estimate of the
elasticity faced by a single state considering unilateral reforms of the type we consider.
This is because most of the empirical estimates of labor supply responses do not take into
consideration the impact of cross-state migration but only estimate the response of
individuals’ decisions on how much to work as the wage changes. Thus, we have felt
quite comfortable with the elasticity assumption of 1 for the policy simulations involving
a single state that would benefit from in-migration of workers. However, if the reform
movement were a more national phenomenon, then—just as for the case of capital—
inter-state migration of labor would be largely absent. Unless there is reason to believe
that migration from abroad would make up for this (which is unlikely given the cultural
and legal barriers to cross-country migration that do not exist for cross-state migration),
this implies that we ought to expect a more muted labor supply response as more states
are conducting similar reforms.

6.1. The Prospect of Radical Tax Reforms Across Many States

Tables 7A-F (discussed previously in Section 4.3 in terms of sensitivity analysis) then
provide insights as to how the prospect for land rent based tax reforms differs as more
states conduct such reforms simultaneously. Since it is impossible to know precisely what
supply elasticities are appropriate under different scenarios, the best we can do at this
point is to notice in these tables that—for reasons that are clear on theoretical grounds—
the positive effects of these reforms are more muted as supply elasticities fall. In each of
these tables, the simulation results we find most plausible if a single state undertakes
reforms unilaterally are highlighted in bold. A move vertically up represents a relaxation
of the small open economy assumption with regard to capital. In Table 7A, for instance, a
complete elimination of all state and local taxation of capital is feasible for the average
U.S. state under our previous assumptions given that land prices are predicted to fall by
only 25.72 percent. As the supply elasticity of capital falls to 5, such a reform remains

' Various literatures have attempted to investigate the savings elasticity, with various plausible modest
elasticities estimated. For a survey of some of these and of problems in conducting the analysis, see, for
example, Elmendorf (1996).

18 See, for instance, Gordon (1996) for a discussion of the evidence as well as some theoretical treatment.
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feasible though politically more difficult—land prices now fall by 59.58 percent. But if
the supply elasticity of capital falls to 1 as more states pursue the same type of reform,
land prices would fall by 141 percent, thus rendering the reform infeasible. While it is
difficult to imagine the capital supply elasticity falling by that magnitude, it is (as argued
above) also unlikely that the labor supply elasticity remains at 1 under a more national
move toward land rent taxation. Moving a column over, we note that a reduction in the
labor supply elasticity further reduces the feasibility of a massive reform of the type that
is simulated.

Similar trends hold in each of the other tables, although some reforms—such as the
elimination of the state corporate income tax (Table 7E)—remain technically feasible and
politically plausible under much more pessimistic assumptions regarding supply
elasticities. What these simulations make clear, however, is that a national move toward
land rent taxation necessarily focuses reform efforts on more modest proposals—
proposals that would reduce rather than eliminate current distortionary taxes on labor and
capital. Since capital supply elasticities are always likely to be substantially larger, it
remains true that more successful reforms will tend to involve taxes that are borne more
heavily by owners of capital—taxes such as corporate income and property taxes.

6.2. The Impact of a National Movement to Implement Modest State Tax Reforms

Given that radical reforms of the type analyzed through much of the paper are less
technically and politically feasible when pursued on a national level, we proceed to
considering more modest types of reforms. In particular, Table 17 offers some very
conservative estimates of the impact of a national reduction in certain types of state and
local taxes for the average U.S. state. Here we used supply elasticities for capital and
labor of 1 and 0.25 respectively—estimates that we think of as extreme lower bounds and
thus likely to give results that are too pessimistic. Thus, we interpret these estimates as
worst case scenarios for the typical U.S. state if the state were conducting these tax
reforms simultaneously with all other states. For comparison, we also offer predictions of
the impact of such changes in state taxes for the typical state under the assumption that no
other state changed its tax laws.

The difference between the first three columns and the last three columns is indeed
striking. Reductions of between 10 and 50 percent of each of the four types of taxes
seems eminently feasible and sensible if the state conducts the reforms unilaterally. In the
cases where the tax reform implies primarily a lowering of the tax on capital (i.e. the
corporate income tax and the property tax), land values actually rise under these levels of
tax reductions—thus causing owners of land, labor and capital to all benefit. Under the
pessimistic elasticity assumptions behind the first three columns, on the other hand, the
picture looks less uniformly appealing as land values drop substantially for all types of
tax reductions. While the tax reforms remain largely feasible in the sense that they
generally do not reduce land values below zero even under these pessimistic assumptions,
the gain from the reforms seems small compared to the distributional burdens imposed on
land owners. In the case of a 50% reduction in property values, for instance, land values
drop by approximately two thirds while the state economy (in terms of its output) grows
by only 1.4 percent. Again, we emphasize that these are highly pessimistic assumptions,
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but they remain within the range of the plausible when tax reforms are conducted on a
national level.

The estimates of likely impacts of tax reforms tilting state and local tax systems more
toward taxation of land rents are therefore highly dependent on the type of assumptions
one makes—not only with regard to underlying economic variables, but also with regard
to the degree to which such reforms are local versus national in nature. Were one to
glance only at the last three columns of Table 17, the fact that states have not more
heavily utilized land rents as a tax base seems profoundly puzzling. On the other hand,
comparing these figures to the first three columns of the table provides some possible
resolution of this puzzle as state policy makers may indeed be quite uncertain regarding
the likely elasticities that are appropriate for tax policy analysis and as they tend to weigh
concentrated costs more heavily than diffuse benefits. Still, given that states compete
extensively with one another in many state tax and regulatory policies,'” the puzzle
remains somewhat intact. States that change tax policy away from distortionary taxes—
and particularly away from distortionary taxes on capital—can currently look toward
rather promising impacts on their economies when shifting toward the land rent tax given
that there is no large national movement toward land taxation. While this may well cause
other states to imitate such policies, there are gains to be had for those states that move
early.

6.3. State versus National Efficiency Consideration

From a state perspective, gains that accrue to states as a result of unilateral reforms and
the mobility of capital (and labor) within the U.S. are true efficiency gains. From a more
national perspective, on the other hand, gains that arise purely from capital (and labor)
moving between states are at least partly a matter of redistribution of resources rather
than increases in efficiency.”” Thus, the very optimistic picture for states considering
unilateral reforms of the type we have simulated should not be taken as equally optimistic
from a national perspective unless increases in capital (and labor) arise from an increase
in the overall pool of domestic labor and capital. Thus, if land rent taxation indeed does
become more heavily used by the states as some states copy the reforms in other states,
the prospects for land rent taxation are better the lower the barriers to international labor
and capital mobility. While we have argued above that current evidence on international
capital mobility suggests that it is lower than mobility of capital domestically, it is also
likely that capital will become increasingly mobile across national boundaries in years to
come. Similarly, if immigration laws become more liberal (as they have over the past two

' There is substantial anecdotal evidence of such competition between states, and a large theoretical
literature (see, for example, Wilson (1999)). In addition, recent empirical tests of strategic competition
seem to confirm its presence in state and local policy making (see, for example, Brueckner (1998)).

2% This is not to say there are no efficiency gains — there are still some reductions in dead weight losses
from simply using less distortionary taxes, and these reductions in dead weight losses do not necessarily
translate into increases in output or increased uses of labor and capital. This is true for reasons previously
discussed in footnotes 12 and 13.
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decades), the international mobility of labor would rise and thus cause the labor supply
elasticity relevant for the scenario of a national move toward land rent taxes to be larger
than what we have modeled.

Given current international trends in terms of factor mobility, we therefore suspect that
even a national move toward tax reforms emphasizing land rent taxes holds greater
promise than the first three columns of Table 17 would indicate. This would furthermore
suggest that unilateral state reforms—while causing some redistribution of factors among
the states—could also increase the overall level of capital and labor and thus generate
efficiency gains from a national perspective that—while not as large as from a state
perspective—are nevertheless substantial.

VII. Distributional Caveats

In all of the analysis conducted throughout this study, we have made the simplifying
assumption that all land within a state is homogeneous. Under this assumption, all land
owners are impacted exactly the same way by any of the reforms we considered, and
distributional issues only involved possible wealth transfers from landowners to owners
of capital and labor. Given that output always increases as land rent taxes replace
distoritionary taxes, and given that labor and capital always benefit from such reforms,
the main political constraint to reforms was the potentially adverse impact that land rent
taxes may have on landowners. For this reason, we considered a potential reform
politically more feasible the less it depressed land values.

We believe this analysis is largely correct and representative of the political tensions
raised by the prospect of land rent taxes. However, we do not mean to minimize second
order distributional issues that arise under the more realistic assumption that land is in
fact not homogeneous. Heterogeneity of land would be introduced into a model of this
kind by considering the likely different elasticities of substitution that different parcels of
land faced. Land that contains one story office buildings, for instance, might be easily
converted to land that contains two or three story office buildings if taxes on capital were
lowered in favor of taxes on land rents. On the other hand, land that is used to grow corn
might not be improved as readily through additional infusions of capital. The former type
of land would therefore have a large elasticity of substitution of capital for land, while the
latter would not—and land tax reforms of the type considered in this study would harm
the latter more than the former in that land values would fall more for land parcels that
have low elasticities of substitution.

Thus, in addition to first order distributional issues involving wealth transfers from
owners of land to owners of labor and capital, second order distributional issues among
land owners are likely to arise as well. We have considered such issues formally in other
contexts (Nechyba, 1998) and therefore forego an explicit analysis here, but policy
makers ought to keep in mind that such issues are likely to arise. As demonstrated in
previous work (Nechyba, 1998), it is for example possible to have some land owners
experience an increase in their land values as land rent taxes replace taxes on capital,
while other land owners experience large declines in their land values. This study has
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abstracted away from these issues and essentially offers only predictions regarding the
average land parcels in each of the states.

VIII. Conclusions

This study presents a model of an economy and a strategy for calibrating particular
parameters of the model so as to allow the model to match empirical regularities in the
data of real world economies that rely on different tax systems and derive income from
different sources. As such, the economy and tax system of a “typical U.S. state” as well
as each of the 50 states were calibrated, and the general equilibrium impact of revenue
neutral tax reforms that raise the tax on unimproved land rents was simulated under a
variety of different assumptions. The results demonstrate that the impact of such reforms
is likely to vary widely across different states that face different economic conditions and
rely on different sources of current tax revenues. Under plausible yet conservative
assumptions, reforms of tax systems toward greater taxation of land rents hold promise
for substantial efficiency gains in the states, especially when states undertake such
reforms unilaterally. As part of a more national tax reform movement, similar reforms are
likely to be less effective but still hold promise for modest efficiency gains—especially in
the face of increased international mobility of capital and labor. States that have relatively
low initial output, that collect high per capita tax revenues, and that make heavy use of
taxes on capital are likely to benefit most from tax reforms. Furthermore, in all states,
revenue neutral tax reforms that increase taxes on unimproved land rents are likely to be
both economically and politically more successful the more they rely on reductions in
taxes on capital rather than taxes on labor. As a result, state and local corporate income
and property taxes seem the best candidates for such reforms. Finally, because of
increased land use intensity as distortionary capital taxes fall, it is plausible that modest
reforms of state and local capital taxes will yield small increases or at worst modest
decreases in land values in many states—despite the fact that land owners will pay a
larger share of overall state and local taxes.

As is evident throughout, forecasting the impact of large tax reforms of the type that are
analyzed in this paper is difficult because certain underlying elasticities which are key to
obtaining accurate results have not been estimated precisely in the literature. For this
reason, obtaining better estimates of such elasticities in different contexts is of great
importance for researchers interested in tax reforms of any kind—including reforms that
involve increased use of taxes on unimproved land rents. Our hope is that, for now, we
have—if anything—erred on the conservative end of our elasticity assumptions in order
to insure that the positive impact of land rent taxes is not overstated. Future research can
also advance the literature by modeling economies in finer detail, recognizing the
heterogeneities in land, labor and capital that are glanced over in the current analysis.
While we think that the current approach has successfully captured first order efficiency
effects as well as first order distributional implications of increased state and local
reliance on land rent taxes, important second order distributional issues are likely to be
important as well. Some of these—as they relate to heterogeneity in land types within
states—have been discussed in more detail in Section 7, and analogous other
distributional issues arising from heterogeneity in labor and capital are likely to arise as
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well. Finally, it should be pointed out again that results involving specific tax reforms
rely on assumptions regarding the incidence of taxes—assumptions that, if not correct,
would alter the predictions. For instance, while we have taken the dominant view of
property taxes as taxes on capital (see, for example, Zodrow (2001)), an alternative view
has been espoused by scholars such as Fischel (2001) who argues that property taxation
as practiced in the U.S. is closer to land value taxation than to taxation of all capital.
Under such a view, of course, tax reforms eliminating the property tax in favor of an
explicit land rent tax would have little impact. Similarly, it should be noted that the
current analysis has simplified tax systems to be proportional for each income category
(labor, capital and land) which causes marginal and average tax rates faced by each factor
to be the same. In some contexts, progressivity in rates may alter some of the predictions.
Despite all these caveats, however, the available evidence on the prospects for increased
use of land rent taxes in the states continues to look promising.
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