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ABSTRACT. This paper studies the effects of switch-
ing from a capital property tax to a land value tax,
using an urban computable general equilibrium
model calibrated to the features of the Atlanta, Geor-
gia, area. Our model differs from prior simulation
studies in that we assume that residents own a fixed
amount of land rather than assuming an absentee
landowner, we consider three income groups rather
than just one, we consider cases in which housing
capital is not completely mobile, and we allow for a
labor-leisure choice. JEL H21, H71)

I. INTRODUCTION

Given the limited reliance on land value
taxation in the United States (Bourassa 2009),
most of the research that addresses the effects
of switching from a capital property tax to a
land value tax is theoretical or involves nu-
merical simulations; see Anderson (2009) for
a review of the empirical literature. The mod-
els used in the simulation studies can be clas-
sified as either nonurban or urban. The former
category includes the models of Follain and
Miyake (1986), England (2003), Nechyba
(1998), Haughwout (2004), and Wang (2011),
while there are three papers, by Sullivan
(1984, 1985) and DiMasi (1987), that incor-
porate an urban model in a computable gen-
eral equilibrium (CGE) model. An urban CGE
model, as opposed to a nonurban model, al-
lows for the consideration of how the spatial
features, such as rent and density gradients, of
an urban area are affected by a switch to a
land value tax (LVT).! This paper constructs

1 We make no distinction between land value and site
value taxation.
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an urban CGE model to study the effects of
switching from a capital property tax toa LVT
and builds on the work of Sullivan and
DiMasi.

DiMasi (1987) generalized and extended
the long-run analysis of Brueckner (1986)
through the use of an urban spatial general
equilibrium model with an endogenous
amount of land in urban use. Basically,
DiMasi’s model is a monocentric urban model
of spatial location with costly commuting.
The urban area consists of a central business
district (CBD) in which a composite non-
housing good is produced, and a residential
area in which individuals consume housing
services at varying distances from the CBD.
DiMasi assumes that the urban area contains
a fixed population of households with identi-
cal preferences and labor skills, and that the
labor supply is fixed. Land and capital are
owned by absentee landowners. The edge of
the residential area occurs where the rental
value of residential land equals the exoge-
nously given rental rate on agricultural land.
The price of the nonhousing good is exoge-
nously given under the assumption that the
urban economy is small enough for the price
to be set in a national market. DiMasi adopts
a nonnested constant elasticity of substitution
(CES) functional form for the production and
utility functions and calibrates the model us-
ing data from the Boston area.

DiMasi reports that switching to a LVT
from a capital property tax does not generate
sufficient revenue to completely replace the
property tax, and thus he considers a graded

The authors are, respectively, senior economist, Mas-
sachusetts Department of Revenue, Boston; and pro-
fessor and Dan E. Sweat Chair in Educational and
Community Policy, Department of Economics, Geor-
gia State University, Atlanta.
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property tax system in which land is taxed
more heavily than improvements. He finds
that adopting a graded property tax results in
a decline in land and housing prices, increases
in housing improvements per unit of land, in-
creases in population density, and a contrac-
tion of the urban boundary. He calculates the
welfare gain of residents for a metropolitan-
wide move to the graded property tax system
to be 6.6% of the tax revenue.

Sullivan (1985) analyzed the effects of a
switch from a LVT to a residential property
tax, while Sullivan (1984) considered a switch
from a LVT to an industrial property tax. Sul-
livan’s two models are essentially the same
and produce consistent results. However,
there are some differences between DiMasi’s
model and Sullivan’s models. Sullivan as-
sumes a small, open city in which the number
of households is not fixed and the household
utility level is given exogenously. Sullivan
also analyzes a model of a closed region with
three identical cities, one of which switches
from a LVT to a property tax, either residen-
tial or industrial. Sullivan’s two models are
simulated using hypothetical data. He finds
that (1) the property tax reduces the aggregate
labor supply, causing the city’s wages and
population to decrease; (2) since the city is
open and labor is fully mobile, landowners
bear the entire burden of both the property tax
and the land tax; (3) the property tax reduces
the net return on land by more than the total
tax revenue, so landowners are worse off with
the adoption of the property tax. Sullivan re-
ports welfare loss of 6.5% of tax revenue for
the switch to a residential property tax and
4.6% for the switch to an industrial property
tax.

The present study develops a model similar
to those of DiMasi and Sullivan but differs
from the previous research in three significant
ways. First, while DiMasi and Sullivan as-
sume an absentee landowner, an assumption
of most urban models, we assume that resi-
dents own a fixed amount of land and capital,
which is a more realistic and interesting as-
sumption. Our assumption obviously means
that the rental income of a household is en-
dogenously determined. Second, in addition
to a model with one income group, we con-
sider a model with three income groups,
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which allows us to capture the distributional
effects of a switch to a LVT as well as the
change in the geographic distribution by in-
come group. Third, we consider cases in
which housing capital is completely mobile,
is only partially mobile, and is completely im-
mobile. This allows us to consider the long-
term and short-term effects of switching from
a capital property tax to a LVT. Unlike Di-
Masi, we allow for a labor-leisure choice, so
that labor supply is variable. Unlike Sullivan,
the computation and assumptions regarding
parameters are made based largely on actual
demographic, physical, and economic data; in
particular, our model is calibrated using the
features of the Atlanta, Georgia, urban area.
In addition, we consider both a fixed and vari-
able CBD and urban area. Table 1 provides a
comparison of the main features of our model
with the models of DiMasi and Sullivan and
how the features of our model differ across
the various extensions that we explore.

I1. THE BASIC MODEL
Description of the Model

In this subsection we present the assump-
tions underlying the model, starting with the
general features of the metropolitan econ-
omy.2 The urban area is located in a flat fea-
tureless plain of homogenous quality. There is
a CBD in which the production of a composite
nonhousing good occurs. Land rent within the
CBD is assumed to be uniform. The CBD is
surrounded by a residential sector, in which
housing services are produced. The residential
sector is surrounded by an agricultural sector
that is not explicitly modeled; the land rent
for agricultural use is exogenously given. The
boundary of the CBD is determined by the
relationship between the highest land rent for
residential use and the land rent for the CBD,
while the boundary of the urban area is deter-
mined at the distance where the land rent of
the residential area equals the exogenously
given agricultural land rent.

2 For a discussion of the standard monocentric urban
model, see Muth (1967) and Brueckner (1987).
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The urban area has a fixed number of in-
dividuals. Since we analyze the effects of im-
posing a LVT throughout the urban area, as-
suming a given population is appropriate.3
Each worker makes a round trip per day to the
center of the CBD. The transportation net-
work is assumed to be radial and dense, so
that all trips follow a linear pattern and are
completed at a constant speed. The cost of
commuting involves a fixed cost per mile and
a fixed cost per unit of time.

Capital is supplied perfectly elastically to
the urban area at a fixed price. Thus, capital
can be either exported or imported, depending
on the demand for capital relative to the cap-
ital endowment of the urban residents. The
nonhousing good can be exported. All mar-
kets, including factor and product markets, are
taken to be perfectly competitive.

Two equal-yield tax systems are consid-
ered: a standard capital-land property tax in
which land and improvements (capital) are
taxed equally, and a LVT in which land is
taxed while improvements are not. We also
consider a graded property tax in which land
is taxed at a higher rate than improvements.
It is assumed that tax revenues are distributed
equally to all individuals; this equal distribu-
tion of tax revenue assumption makes the ex-
penditure side of the government’s budget
neutral so that we can capture the effects of
tax policies only. Taxes are modeled as apply-
ing to the use of capital and/or land, and thus
producers (of either housing or the nonhous-
ing good) pay the rental price for capital and
land plus the property or land tax.

The choice problem facing an individual
residing at distance d from the center of the
CBD is to maximize utility subject to budget
and time constraints. Utility is a function of
the consumption of a nonhousing good, con-
sumption of housing services at distance d,
and leisure. A worker has a fixed amount of
time that can be allocated to labor, leisure, and
commuting. Income comprises earnings from
labor activities, rent on capital that the indi-
vidual owns, rent on owned land in the urban
area and in the agricultural sector, and distrib-
uted tax revenue, less out-of-pocket expenses

3 See Brueckner and Kim (2003, 12).
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from commuting. Each individual is assumed
to own a fixed share of all land so that the
land rent each individual earns is the same for
all individuals. We initially consider only one
income class but relax this assumption in Sec-
tion V.

The producers of housing are profit-maxi-
mizing firms that use capital and land at dis-
tance d to produce housing at distance d. The
composite nonhousing good is produced by
profit-maximizing firms using capital, land in
the CBD, and labor. All production is accord-
ing to constant returns to scale technology.
Some of the composite nonhousing goods can
be traded to individuals who live outside the
urban area; it is assumed that the export price
is the same as the domestic price.

It is assumed that each resident owns a uni-
form amount of land throughout the initial
(benchmark) urban area. While the urban area
can expand or contract with a change in tax
structure, the land endowment of each indi-
vidual is fixed. The fixed pattern of landown-
ership is necessary, since otherwise it biases
the evaluation of policies that increase the size
of urban area. How to treat landownership is
an important issue in urban economic models,
and how landownership is treated affects the
change in welfare resulting from changes in
tax policy.

Generally, in analytical models, absentee
landownership is adopted to avoid analytical
difficulties. Absentee landownership means
that the change of land rent does not affect the
income of an individual, but still affects the
production costs of housing and nonhousing
goods. Our approach regarding landowner-
ship is consistent with Sasaki’s (1987) ap-
proach in the following sense: (1) the income
of residents is endogenously determined; and
(2) the amount of landholding for each indi-
vidual is fixed. The difference from Sasaki’s
approach is that the current model includes
endogenous wage income, rental income from
capital holding, and income from exports.

Findings from Sasaki (1987) and the cur-
rent paper suggest that some comparative stat-
ics results from the urban model with resident
landownership and endogenous income can
differ from the traditional findings of the ur-
ban model with absentee landownership and
exogenous income. One example is that the
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540 Land Economics

increase in commuting cost may increase the
welfare of residents in the endogenous income
setting due to the increase of rental income
from land, while in the exogenous income set-
ting with absentee landownership, the in-
crease of commuting cost unambiguously de-
creases the welfare of residents.

We allow for the possibility that some cap-
ital and/or land is rented from nonresidents.
We have specified the model so that the net
value of capital and land rented from nonres-
idents is nonnegative. Firms finance the rent
of land and capital not owned by residents by
exporting the nonhousing good to nonresi-
dents. Thus, we have balance of the monetary
flows between the urban area and the rest of
the economy.

In equilibrium the following conditions
must hold. Individuals cannot increase utility
by moving farther from or closer to the CBD.
Prices must be such that all product and factor
markets clear. Theory would imply that the
rental price of land in the CBD must equal the
highest rent for residential land, while the
residential land rental rate gross of the tax at
the edge of the urban area must equal the ex-
ogenously given agricultural land rental rate.
In actuality, the price of residential land at the
border of the CBD is much lower than in the
CBD. Thus, in simulations we require that the
residential land value at the border of the CBD
be a constant fraction of the price of land in
the CBD. The trade balance is not required to
meet the budget constraint, due to the exis-
tence of the monetary commuting cost. Profit
must equal zero for all production. We require
that any tax policy change must be revenue
neutral.

For the computation we initially segment
the residential area into a set of 10 concentric
rings; we force rings 1 through 10 to be of
equal thickness in each simulation. When the
boundary of the urban area expands, the thick-
ness of the CBD and of each ring increases,
and when the boundary of the urban area con-
tracts, the thickness of the CBD and of each
ring decreases.* All workers residing in a

4 DiMasi (1987, 1988) programmed the model differ-
ently to reflect the endogenous boundary of the urban area.
He made the number of rings variable so that when the urban
area expands, the number of rings increases, and when the

August 2015
TABLE 2
Definitions of Parameters
Variable Definition
a Intensity of leisure preference over the other
goods
B Intensity of capital use over land in housing
sector
[ Elasticity of substitution among factors in

housing production function

K Total, fixed capital endowment

A Elasticity of substitution among factors in
nonhousing good production function

T Intensity of land use in nonhousing good sector

TK Price of capital, fixed, capital is perfectly
elastically supplied

Jj Parameter to represent a residential ring (total 10
residential rings)

c Elasticity of substitution between leisure and the
other goods in utility function

14 Elasticity of substitution between housing and
nonhousing goods

TPOP  Total, fixed population level

Uarea  Benchmark urban area

u Scale parameter of nonhousing good production
function

v Scale parameter of housing production function

v Intensity of housing preference over nonhousing
goods

(0] Intensity of capital use over land and labor uses
in nonhousing goods sector

Agr Agricultural land rent

given ring are treated, for commuting pur-
poses, as if each lives at the midpoint of the
ring.

Taxes are imposed on the users of capital
or land and are equal to the rental rate charged
by the owner times the tax rate. Thus, with
full capitalization of a land tax, the user price
(rental rate) of land will not change with a
change in the tax rate, but the owner’s return
will fall by the amount of the tax under the
fixed CBD and urban boundary model.

Functional Form of the Model’s Equations

In this subsection we present the specific
functional forms of the equations used in the
simulations. The definitions of all parameters
and variables are shown in Tables 2 and 3,

urban area contracts, the number of rings decreases. One the
other hand, Sullivan (1984, 1985) has one CBD and one
residential area, and the width of each area becomes wider
or narrower due to policy changes.
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TABLE 3

Definitions of Variables (Defined as in Equilibrium)

Variable Definition

Lcp Land demanded for the production of
nonhousing good in CBD

H(j) Housing demanded (per household) in each
ring

K Total capital demanded for all uses

KRG Capital demanded for housing production in
each ring (per household)

LEIS(j) Leisure demanded in each ring (per
household)

LH(;‘) Land demanded for housing production in
each ring (per household)

M(j) Income level net of commuting cost in each
ring (per household)

NG) Number of households in each ring

NH(j) Total nonhousing goods demanded in each
ring (per household)

NHOU Total nonhousing goods produced

A() Area of ring j

() Land rent for housing production in each ring

LN Land rent of CBD

TAX Total tax revenue raised in the economy

Mcost(j)  Monetary commuting cost in each ring (round
trip)

TKN Total capital demanded for the production of
nonhousing goods

tl Tax rate on land rent

ts Tax rate on capital rental

UG) Utility level in each ring (per household)

w Wage rate

WL(j) Labor supplied for nonhousing goods
production (per household)

ws Total labor employed for nonhousing goods
production

TAX Tax revenue

Note: CBD, central business district.

respectively. Utility is formulated using a
nested function. First, as a subsystem the pref-
erence between the nonhousing good and
housing is specified by a CES utility function.
Then the preference between leisure and the
composite good (housing and the nonhousing
good) is specified as a second CES function.
The use of the (nested) CES function is com-
mon in CGE modeling since it is relatively
easy to handle and allows alternative substi-
tution parameters. By using a nested function,
it is possible to reflect differences in the elas-
ticity of substitution between housing and
nonhousing good and between leisure and all
goods. Thus, the utility function of an indi-
vidual living in ring j is expressed as

Choi and Sjoquist: Land Value Taxation 541

UGj)=(a-LEIS() )+ {(1 - @)- [v-H(j)~ V%
+(1— v)- NH(jE~ V&) dE-D (o= Voly@lo-1) 1]

For the housing and nonhousing good pro-
duction functions we use CES functions, and
thus, housing production in each ring is given
by

H()=y-[B- KRG~ V'°
+(1= B)-LRG)®~e1¥eh, [2]

while total nonhousing good production is
given by

NHOU = p-[@- TKN~ D 4 7. [ ogp =D/
+(1 —w— ”). Ws(/l—l)/l])./(l— 1)' [3]

Equations [1], [2], and [3], along with bud-
get constraints, are used to derive the expen-
diture function, cost functions, and demand
functions for outputs and for inputs (in the
interest of space the derived equations are not
presented). Since the rental price of capital is
fixed, no capital supply function is needed.
Since we assume that the city is a circle, the
distance from the CBD to the jth ring is ex-
pressed as miles from the center of the CBD
to the midpoint of each ring.

X Tax revenue raised in the economy is given
y

TAX=K-7g-ts+(run-tl- Lcp)
+(XrL() -t NG)- Lu(j)
J
+1l-Agr-(Uarea — 2,A(j) — Lcpp)- [4]
J
Per household income in each ring is ex-
pressed as

<K
M(j)=LEIS(j)-W+WL(j) W+
TPO

N L
2n.0) H(;>+rLN, Losn

TPOP TPOP
Agr-(Uarea— ZA(j) — Lcap)
J

+
TPOP

TAX
TPOP

+ — Mcost(j). [5]
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Equilibrium requires that the sum of popu-
lation across all rings equals total population,
that utility (welfare) is equal across all rings
for each household, that the vector of prices
clears all markets for both inputs and outputs,
that the land rent of the urban boundary equals
a given agricultural land rent, and the land
rent of the first ring equals a certain percent-
age of that of the CBD.

ITII. DATA

To create the benchmark for our model, we
use data that reflect the basic features of the
Atlanta urban region, including the popula-
tion, land area, housing price, land price, wage
rate, and level of property taxes. The data are
for 2003, which was chosen because of data
availability and to avoid the effects of the
Great Recession on the value of the variables.
The region consists of 10 counties, Cherokee,
Clayton, Cobb, DeKalb, Douglas, Fayette,
Fulton, Gwinnett, Henry, and Rockdale, and
closely resembles the Atlanta urbanized area.
We assume that the region is consistent with
the urban model presented above, but we do
not capture all of the features of the Atlanta
region.

The household, rather than the individual,
is the unit of analysis since certain variables
such as housing units are relevant only to
households. This leads to a bit of a compli-
cation when considering commuting and la-
bor supply; these issues are addressed below.
We parameterized the model so that in the
benchmark case the value of variables that
vary geographically, for example land rent, in
the Sth residential ring equals the average
value for the region, that is, the value for a
representative household. The values of many
of the variables in the benchmark were readily
available, while others had to be calculated.
In the rest of this section we outline how the
data were generated; the details of how the
benchmark data were developed are available
from the authors.

The urban area has 1.4 million households
and 2,981 square miles of land. Assuming that
the shape of region is a circle (which approx-
imates reality), the radius is 30.58 miles. The
density pattern of the region roughly fits the
monocentric urban framework. Data from the

August 2015

Atlanta Regional Commission (ARC) allowed
us to allocate land area to residential and com-
mercial-industrial use.

For the social accounting matrix we need
total expenditures, including expenditures on
leisure, for the representative household. To
calculate this we start with income data from
the U.S. Census Bureau. To include leisure
value, we need to know total leisure time and
the unit value of time for the representative
household. We use the American Time Use
Survey from the Bureau of Labor Statistics
and average daily commuting time as reported
by the ARC in order to determine the bench-
mark allocation of time over the day. We use
the wage rate to value leisure time.

We calculated average annual expenditures
on housing, inclusive of the property tax. The
approximate average effective property tax
rate for the region is 1.6% of market value.
To convert that to a tax on annual housing cost
we assume an interest rate of 7%, which is the
interest rate in January 2003 for a 30-year
fixed rate conventional mortgage as reported
by the Federal Reserve Bank. Thus, the effec-
tive property tax rate on annual housing con-
sumption, exclusive of the property tax, is
22.9%. This translates to a tax rate of 18.9%
on the tax inclusive price.

We need to divide the annual housing cost,
exclusive of the property tax, into two parts:
land and structure. Using data from the Geor-
gia Department of Revenue we calculated the
average land value for residential, commer-
cial, and agricultural use.> We take the aver-
age residential lot size and the average land
value for a suburban community as the bench-
mark value for the 5th ring. Since land price
embodies expenditure for nonbuilding capital
invested in the land, we follow Muth’s prac-

5 Property is assessed annually at the county level, with
significant state oversight. The quality of the assessments is
very good, with the average appraised value equal to 94%
of sales value and a coefficient of dispersion equal to 12.5,
and the assessors are instructed to assess land and improve-
ments separately. This suggests that land values are likely
to be closely related to true land value, but the state does
not evaluate that. Accurate assessment of land is a frequently
cited issue for administering a LVT (Franzsen and Mc-
Cluskey 2008). However, Chapman, Johnston, and Tyrrell
(2009) show that assessment errors have a small effect on
the efficiency of LVTs.
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tice of reducing it by one-half to obtain a price
for raw land (Muth 1967). This allows us to
divide the annual expenditure for housing into
the value of raw land and the value of the
structure.

In equilibrium the rental rate for land in the
10th ring should equal the rental rate for ag-
ricultural land. In the benchmark we force the
urban area to have a radius of 30.58 miles and
the values of the 5th ring to reflect values for
arepresentative household for a suburban area
approximately 15 miles from the CBD. The
width of each ring in the benchmark is 2.14
miles. We assume that the rental value of ag-
ricultural land equals the rental rate of land
inclusive of the tax in the 10th ring. We then
fixed the rental value of agricultural land for
all other simulations to be equal to that value.

We divide the expenditure for the non-
housing good into payments for the three fac-
tors: labor, land, and capital. This was accom-
plished using an input-output table for the
Atlanta urban region for the production of all
goods except housing.6

For household commuting cost we use an
average total nontime transportation cost per
mile of 73.4 cents; this is based on 51.7 cents
per mile times the average household size of
2.65 times the worker to population ratio of
0.536. Distance is based on location in the 5th
residential ring. For the representative house-
hold, which is assumed to live in the 5th ring,
we calculate the value of commuting time us-
ing the average one-way commuting time per
day in the metro Atlanta of 30.5 minutes and
the wage rate. To calculate the time and mon-
etary cost of commuting for households living
in other residential rings, we assume a con-
stant commuting speed.

Finally, we need to select parameter values
for the utility and production functions. Re-
garding the elasticity of substitution for the
production of the nonhousing good, according
to Pessoa, Pessoa, and Rob (2005) the elastic-
ity of substitution between capital and labor
is 0.7. We take this value for the nonhousing
good production function. Regarding the elas-
ticity of substitution between capital and land

6 For extracting this information, we used IMPLAN
(IMPLAN Group 2009).
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TABLE 4
Calibrated Parameter Values

Parameter Value

Intensity of leisure preference over the other 0.275
goods (a)

Intensity of capital use over land in housing 0.713
sector ()

Intensity of land use in nonhousing good sector 0.074
(m)

Intensity of housing good preference over 0.368
nonhousing good (v)

Intensity of capital use over land and labor in 0.296

nonhousing good sector (w)

for housing production, the literature (see
Conder and Larson 1998) suggests that the
value ranges between 0.6 and 0.8; we assume
a value of 0.7.

Regarding the elasticities of substitution in
the nested utility function, for the first level
there are no published studies of the elasticity
of substitution between leisure and nonleisure
goods. Generally, other studies have adopted
a Cobb-Douglas function, which has an elas-
ticity of substitution of one. We choose a
value of 0.7. Yang (2005) reports an elasticity
of substitution between housing and nonhous-
ing goods of 0.145. Since this value seems
very small, we use 0.2 for the value of the
elasticity of substitution for the second level.

We calibrate the functions’ coefficients,
other than those coefficients specified above,
by inverting the factor demand or product de-
mand functions and then using the benchmark
data to solve for the value of the coefficients.
The values of the functions’ coefficients are
calibrated so that the output of the CGE model
under the existing tax regime reflects the
benchmark data. Note that as previously men-
tioned, the elements of the benchmark data
whose value varies geographically are set for
the fifth residential ring and reflect either the
value for a representative household or the
value for a suburban area located 15 miles
from the CBD. Table 4 presents the values of
the calibrated coefficients. These values are
consistently applied to the utility and produc-
tion functions in all applications. Capital is the
numeraire, so the price of capital, net of taxes,
is fixed.

This content downloaded from 152.19.134.135 on Sun, 19 Dec 2021 20:55:04 UTC
All use subject to https://about.jstor.org/terms



544 Land Economics

August 2015

TABLE 5
Initial Benchmark Simulation

Housing Land Housing Service
Rent per Acre of Prices per Unit, Capital per Acre Household Density
Ring Land per Year of Land per Acre of Land
1 9,940.00 16,668.52 61.25 1.48
2 8,490.42 16,314.14 54.86 1.34
3 7,144.38 15,959.76 48.55 1.20
4 6,005.42 15,605.38 43.07 1.07
5 4,970.00 15,251.00 37.76 0.95
6 4,038.13 14,896.62 32.64 0.83
7 3,209.79 14,542.24 21.73 0.72
8 2,485.00 14,200.52 23.09 0.62
9 1,967.29 13,846.14 19.79 0.52
10 1,449.58 13,504.41 1591 0.43

Note: Area of central business district (square miles) = 265.39; radius of urban area (miles) = 30.57; tax on

capital and land =22.9%.

IV. EMPIRICAL RESULTS

This section presents the results of the sim-
ulations assuming one income group.” We
first present the benchmark results and then
consider a change in the tax regime from the
capital property tax to a LVT. In this section
the policy change is analyzed alternatively un-
der the conditions of fixed boundaries of the
CBD and urban area and under endogenous
boundaries. In actuality, the price of residen-
tial land at the border of the CBD is much
lower than in the CBD. Thus, in the simula-
tions we require that the residential land value
at the border of the CBD is a constant fraction
of the price of land in the CBD. In Section V
we consider the case with three income groups
and a model in which housing capital is less
then perfectly mobile.

The Benchmark

Table 5 contains the benchmark results ob-
tained when the model was solved with the
benchmark data for the Atlanta urban area.
The results are consistent with but not iden-
tical to the benchmark data and are consistent
with the monocentric model, that is, rent and
density gradients are negatively sloped.

7 The models were solved as complementary problems
using GAMS (General Algebraic Modeling System), soft-
ware sold by GAMS Development Corporation, Washing-
ton, D.C.

The Effects of Switching to a LVT

Now consider the effects of replacing the
capital property tax with an equal-yield LVT.
The results are contained in Table 6 (for the
model with fixed CBD and urban boundaries)
and Table 7 (for the model with endogenous
CBD and urban boundaries).

In the benchmark case (Table 5) the capital
property tax rate on tax inclusive rental value
is 18.9%. To be revenue neutral a tax on just
land rent must be 82.9% (that is, taxes paid
divided by the sum of the user price of land
and taxes paid) in the case of fixed boundaries
(Table 6). We find that switching to a LVT is
fiscally feasible, while, as noted above,
DiMasi (1987) did not, a result likely due to
the substantially higher property tax rate in
Boston. However, the required LVT for our
model is very high. England (2007) calculated
the required LVT rate for a revenue-neutral
switch from a capital property tax to a LVT
for five cities, assuming no economic re-
sponse to the tax change. He found that such
a switch for Chicago and Milwaukee was not
feasible, but that it was feasible for Philadel-
phia, Washington, D.C., and Phoenix, al-
though the LVT tax rates would be very high
for Philadelphia and Washington, D.C.

Switching to a LVT, given fixed CBD and
urban area boundaries, results in a reduction
in land rent and the price of housing service
exclusive of the tax. For example, for the Ist

This content downloaded from 152.19.134.135 on Sun, 19 Dec 2021 20:55:04 UTC
All use subject to https://about.jstor.org/terms



91(3) Choi and Sjoquist: Land Value Taxation 545
TABLE 6
Land Value Tax Reform Simulation with Fixed Central Business District and Urban
Boundaries
Housing Land Housing Service
Rent per Acre of Prices per Unit, Capital per Acre Household Density
Ring Land per Year of Land per Acre of Land
1 1,346.04 13,972.70 7247 1.53
2 1,138.96 13,630.98 64.51 1.37
3 931.88 13,301.91 55.68 1.23
4 724.79 12,972.84 45.83 1.09
5 621.25 12,656.43 41.78 0.96
6 517.71 12,327.36 37.19 0.83
7 414.17 11,998.30 31.99 0.71
8 310.63 11,681.89 25.96 0.60
9 207.08 11,352.82 18.86 0.50
10 207.08 11,036.41 20.77 0.40

Note: Area of central business district (square miles) =265.39; radius of urban area (miles) = 30.57; wage
change relative to user price of capital = 24.62%; tax on capital = 0%; tax on land = 89.2%.

ring, the land rent falls from $9,940 for the
benchmark case to $1,346 with a LVT, a de-
crease of 86.5%, while the price of housing
services falls from $16,669 to $13,973, a de-
crease of 16.2%. Furthermore, the land rent
gradient becomes flatter.? Note that the land
rental rate at the boundary of the urban area
is much smaller than the land rental rate in the
agricultural sector ($1,450 as reported for the
10th ring in Table 5). Landowners bear the
entire burden of the tax on land rent since it
is not possible for landowners to avoid the tax
when the boundaries of the CBD and urban
area are fixed.

The elimination of the tax on capital in-
creases the housing capital density (the ratio
of capital to land), and lowers the user price
of capital,® but the user price of land does not
change since the land tax is fully capitalized.
This obviously provides an incentive to use
more capital for the production of the non-
housing good and housing. Furthermore, the
lowered user price of capital means a lower
cost of production, and as a result the effi-
ciency of the economy increases. Population

8 Using an exponential form of the density gradient func-
tion, we find that the slope becomes more negative.

9 Note that although the rental price of capital is fixed
and assumed to be one, the user price of capital is not con-
stant because of the tax on capital under the capital property
tax. Pollock and Shoup (1977) estimated the effect of a re-
duction in the property tax rate on capital and an increase in
the tax on land and found a substantial increase in capital
intensity.

density for the urban area does not change
since the boundaries of the CBD and urban
area (and population) are fixed in the current
scenario. However, population shifts toward
the CBD and thus density increases in the
rings closer to the CBD and decreases in the
rings closer to the edge of the urban area.
Note that the wage rate (relative to the user
price of capital) increases by 24.6%. Assum-
ing that the fixed rental price of capital is one,
the user price of capital is 1.229 in the bench-
mark simulation, while the user price of cap-
ital is one after the tax reform.!® We divided
the nominal wage rate by the user price of
capital and then calculated the change in wage
rate relative to the user price of capital.
Regarding the change in the wage rate,
there are two countervailing forces: a substi-
tution effect and an efficiency effect. The sub-
stitution effect suggests that the reduced user
price of capital due to the tax reform would
replace some labor with capital to the point
that the elasticity of substitution allows. This
decreases labor demand, which would de-
crease the wage rate. On the other hand, the
efficiency effect suggests that the reduced cost
of production due to the reduced user price of
capital increases demand for labor, which

10 The benchmark property tax rate (22.9%) is applied
here. Although the rental price of capital is fixed as numer-
aire, the user price of capital with the property tax is 1.229.
Note that the tax inclusive tax rate on the user price of capital
is 18.9%.
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would increase the wage rate. Depending on
the relative sizes of the two forces, the wage
rate relative to capital cost can either increase
or decrease as a result of the tax reform. Here,
the efficiency effect applies to all production
factors.

Of course, the supply side of each factor
must also be considered in order to determine
the change in the user prices of each factor.
For land, under the assumption of fixed CBD
and urban area, the supply curve is vertical,
so any increase in demand leads to an increase
of land rent, while for capital the supply curve
is horizontal at an international price equal to
one, so the change in demand for capital does
not affect the tax exclusive rental price of cap-
ital. The supply status of labor lies between
land and capital since households are allowed
a labor-leisure choice. In our case, the effi-
ciency effect dominates and leads to the in-
crease of wage rate relative to capital cost.!!

The change in the money metric measure
of welfare (i.e., the equivalent variation) due
to the tax change divided by tax revenue is
19.2%. This is somewhat larger than what
DiMasi (1987) reports in considering a
change to a split-rate property tax. The differ-
ence is due, at least in part, to the fact that
DiMasi does not completely eliminate the
property tax on capital.

Turn now to the case of endogenous
boundaries (Table 7). Brueckner and Kim
(2003) find that there are two countervailing
effects of the property tax regarding the urban
size: the improvement (i.e., number of hous-
ing units) effect and the dwelling size effect.
The property tax depresses the amount of im-
provements, and given no change in dwelling
size this will reduce population density and
spur the spatial expansion of the urban area.
However, dwelling size falls as a result of in-
creased price of housing services, which re-
sults in an increase in population density,
thereby reducing the size of the urban area.
Thus, in theory the effect of a property tax on
the size of the urban area is indeterminate.

Song and Zenou (2006) claim that the
property tax contracts the size of the urban

11 Nominal wage rates were decreased due to the tax
reform. This is due to the elimination of the “inflation ef-
fect,” that is, from the elimination of the tax on capital rental.

August 2015

area. However, we obtain the oppose result.
We find that improvements per unit of land
increase and population per unit of improve-
ment falls with the switch from a property tax
to a LVT. The net effect is for population den-
sity to increase (compare Tables 5 and 7), so
that the urban area contracts when a LVT re-
places the property tax. Note that the size of
the CBD also contracts. Our results are con-
sistent with the findings of Banzhaf and La-
very (2010), who use data from Pennsylvania
to study the effect of split-rate property taxes
on the capital-land ratio and the size of urban
areas.!2 Their findings are contrary to those of
Song and Zenou.

The radius of the urban area decreases from
30.57 miles to 25.41, a decrease of 16.9%,
while the area of the CBD falls from 265.39
square miles to 223.31 square miles, a de-
crease of 15.9%, with the adoption of a LVT.
And, because the fixed population resides in
a smaller area, population density increases in
each ring and the density gradient becomes
steeper. Land rent and the housing service
price do not decrease as much as when the
boundaries are fixed. With endogenous
boundaries, the tax on land rent is not neutral,
which makes consumers bear a small portion
of the land tax, and so the decrease in land
rent and housing service price is not as large
as in the case of the fixed boundary.

The revenue-neutral land tax rate in the
case of endogenous CBD and urban bound-
aries is 66.8%, which is lower than the 89.2%
in the case of fixed CBD and urban bound-
aries. Due to the spatial contraction of the ur-
ban area and the replacement effect due to the
elimination of the tax on capital, the housing
capital density is greater than in the case of
fixed boundaries. The change in welfare for
the case of endogenous boundaries over the
benchmark is 18.2% of tax revenue. This is
slightly smaller than the change in welfare for
the fixed-boundary case because in the case
of variable boundaries the amount of residen-
tial land increases and thus there is not com-
plete capitalization of the LVT.

12 See also Cho, Lambert, and Roberts (2010).
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TABLE 7
Land Value Tax Reform with Variable Central Business District and Urban
Boundaries
Housing Land Housing Service
Rent per Acre of Prices per Unit, Capital per Acre Household Density

Ring Land per Year of Land per Acre of Land

1 5,591.25 14,681.46 88.46 1.85

2 4,970.00 14,403.02 81.54 1.72

3 4,348.75 14,124.58 74.10 1.59

4 3,831.04 13,858.79 67.92 1.46

5 3,313.33 13,580.35 61.25 1.34

6 2,899.17 13,314.57 56.01 1.22

7 2,485.00 13,036.12 50.31 1.11

8 2,070.83 12,770.34 44.05 1.00

9 1,760.21 12,504.55 39.48 0.89

10 1,449.58 12,238.77 34.40 0.79

Note: Area of central business district (square miles) =223.31; radius of urban area (miles) =25.41; wage
change relative to user price of capital = 30.37%; tax on capital = 0%; tax on land = 66.8%.
Split-Rate Simulation Results for a Model with Three Income

Because the tax rate with a LVT is very
high and because DiMasi considers a switch
to a split-rate tax, we consider a split-rate
property tax. We set the tax rate on capital
equal to 12.0% and set the tax rate on land so
that the result is revenue neutral; the resulting
tax rate on land equals 50.6%, which implies
a somewhat higher ratio than the one-to-three
ratio adopted by DiMasi. The results of the
simulation in the case of fixed CBD and urban
boundaries are presented in Table 8. The di-
rection of the changes from the benchmark
(Table 5) are, as would be expected, the same
as the effects of a adopting a full LVT (Table
6), but the size of the effects with a split-rate
tax are smaller. Given the similarities in the
results, we do not discuss the split-rate results.
We also consider the case of variable CBD
and urban boundaries with similar but smaller
effects than those for the full LVT (Table 7);
in the interest of space these results are not
reported. The change in welfare for the fixed
boundary case is 8.8%, which is similar to the
welfare effects reported by DiMasi.

V. EXTENSIONS

In this section we consider four extensions:
a model with three income classes, immobile
housing capital, absentee landlords, and vari-
ations in some of the parameters.

Groups

In this section we consider the case with
three income groups: a high-income group
(Group 1), a middle-income group (Group 2),
and a low-income group (Group 3). There are
a few existing studies of the effect on equity
of a switch to a LVT.13 England and Zhao
(2005) find that a switch to a LVT in Dover,
New Hampshire, would increase the tax bur-
den on single-family residential property, and
further that this increase is regressive, while
Bowman and Bell (2008) obtain just the op-
posite results for Roanoke, Virginia. Plummer
(2010), who studied Tarrant County, Texas,
obtains results consistent with Bowman and
Bell. The limitation of these studies is that
they are static estimates and thus do not allow
for any of the changes that result from a
switch to a LVT.

Based on the actual distribution of income,
we assume that 22% of the households are in
Group 1, 31% are in Group 2, and 47% are in
Group 3. The income groups are associated
with different land and capital holdings and
different labor productivities. It is assumed
that Group 1 has 1.5 times the land and capital
endowment of Group 2, and that Group 3 has

13 There have been attempts to estimate how a switch to
aLVT would affect the taxes paid by different types of prop-
erty; see, for example, Cuddington (1978).
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TABLE 8
Split-Rate Tax Reform Simulation with Fixed Central Business District and Urban
Boundaries
Housing Land Housing service
Rent per Acre of Prices per Unit, Capital per Acre Household Density

Ring Land per Year of Land per Acre of Land

1 6,005.42 15,390.22 65.02 1.50

2 5,177.08 15,048.50 58.85 1.35

3 4,348.75 14,706.77 52.06 1.21

4 3,623.96 14,365.05 45.84 1.08

5 2,899.17 14,023.33 38.92 0.95

6 2,381.46 13,681.60 34.08 0.83

7 1,863.75 13,339.88 28.58 0.72

8 1,449.58 12,998.16 23.96 0.61

9 1,138.96 12,669.09 20.45 0.51

10 828.33 12,340.02 16.29 0.42

Note: Area of central business district (square miles) = 265.39; radius of urban area (miles) = 30.57; wage
change relative to user price of capital = 23.8%; tax on capital = 12.0%; tax on land = 50.6%.

one-half the endowment of Group 2. The la-
bor markets for each income group are distin-
guished so that the wage rate for each income
group is separately determined. In the bench-
mark, the relative wage rates have the same
distribution as the land and capital endow-
ments. We now have three utility and house-
hold budget equations, with the corresponding
changes in the demand for housing and the
nonhousing good and supply of labor.

The other features of the original bench-
mark model are retained for the three income
classes benchmark, except for the elasticity of
substitution between leisure and nonhousing
goods. In particular, for Group 2 we retain the
original elasticity value of 0.7, while for
Groups 1 and 3, we assume elasticities of 0.8
and 0.6, respectively, in order to allow for dif-
ferences in preferences. Some of the results
for the benchmark simulations for three in-
come groups (Table 9) differ from the results
for the original benchmark simulation (Table
5). It is almost impossible to produce the exact
same benchmark values given the different
setting of the three income group model. We
tried to calibrate the new model so that the
results of the benchmark are as close as pos-
sible to the benchmark results in Table 5;
however, there are some differences. For ex-
ample, tax revenues are larger, the radius of
the urban area is slightly greater, and the land
rental value at the urban boundary is smaller
in the benchmark model with three income

groups than in the original benchmark simu-
lation. The three income group benchmark
values for land rental rate and the price of
housing services in the 5th ring, however, are
the same as in the original benchmark model.
We assume that tax revenues are distributed
to all households according to the ratio of en-
dowments of land and capital among income
groups in order to make the public expendi-
ture side neutral; specifying the use of the tax
revenue is important in evaluating the tax re-
form. Of particular note is that in the bench-
mark simulation (Table 9), Group 3 lives in
the central residential rings, Group 1 lives in
the outer rings, and Group 2 lives in be-
tween.!# This pattern is consistent with that of
the Atlanta area in 2002.

We consider a switch to a LVT in the model
with variable boundaries (Table 10). This
simulation produces changes from the bench-
mark that are generally consistent with those
from the simulations with one income group
(compare Tables 7 and 10). Consistent with
the case of the single income group model,
density increases since the urban area be-
comes smaller with the LVT. The high-income
group becomes more concentrated in the outer
rings, while the middle-income group moves
closer in.

14 To ensure that the benchmark generated the observed
pattern of household distribution, we slightly adjusted com-
muting costs.
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TABLE 11
Land Value Tax Reform with Immobile Housing Capital and Fixed Boundaries

Housing Land Housing Service
Rent per Acre of Prices per Unit, Capital per Acre Household Density
Ring Land per Year of Land per Acre of Land
1 2,692.08 18,604.95 60.63 1.46
2 2,271.92 18,263.23 53.58 1.33
3 1,967.29 17,921.51 48.48 1.20
4 1,656.67 17,579.78 42.87 1.08
5 1,346.04 17,250.72 36.72 0.96
6 1,138.96 16,908.99 32.85 0.85
7 931.88 16,592.58 28.52 0.74
8 724.79 16,263.51 23.67 0.64
9 621.25 15,947.10 21.77 0.54
10 414.17 15,618.04 15.67 0.46

Note: Area of central business district (square miles) = 247.43; radius of urban area (miles) = 30.26; wage
change relative to user price of capital = 26.35%; tax on capital = 0%; tax on land = 80.0%.

LVT reform benefits residents of all in-
come groups. Although the urban land area is
endogenously determined, landowners bear
almost all of tax burden of the LVT. The price
of housing services falls by more in the resi-
dential rings in which the low-income groups
live. The wage rate relative to capital cost de-
creased by 10.7% for Group 1, increased by
13.7% for Group 2, and increased by 22.2%
for Group 3, in other words, switching from a
capital property tax to a revenue-neutral LVT
is progressive.

Simulations with Immobile Housing Capital

Next we consider models for which hous-
ing capital is perfectly immobile and for
which housing capital is partially mobile.
These extensions model the short-term,
namely, the case in which the stock of housing
capital does not fully adjust to the switch to a
LVT. For these simulations we assume that the
boundaries of the CBD and the urban area do
not change. Note that the supply of capital for
the nonhousing good is still perfectly elastic.

Tables 11 and 12 contain the results with
housing capital completely immobile and par-
tially mobile housing capital, respectively. For
the completely immobile housing cap1tal we
assume that KH(I) is constant for all j, while
for partlally mobile case we set the value of
KRG) equal to the difference between the
value of KH(I) in the benchmark and half of
the difference between the value of KH(I) in

the perfectly mobile case (Table 6) and in the
benchmark. Note that Table 6 contains the
equivalent results for the case of perfectly mo-
bile housing capital. Switching to a LVT de-
creases the land rent of the 1st ring from
$9,940 for the benchmark (Table 5) to $2,692,
a decrease of 72.9%, in the case of immobile
housing capital (Table 11) to $1,864, a de-
crease of 81.2%, in the case of partially mo-
bile housing capital (Table 12), to $1,346, a
decrease of 86.4%, in the case of perfectly
mobile housing capital (Table 6). The same
pattern holds true for the other rings. Thus,
the more mobile the housing capital, the
greater the decrease in land rent is as a result
of the tax reform. This results because with
the switch to a LVT, the use of capital for
housing increases the more mobile is housing
capital.

We have shown that the decrease of land
rent decreases the price of housing service
when housing capital is perfectly mobile.
However, with immobile housing capital,
housing prices increase.

As housing capital becomes more mobile,
the capital-to-land ratio increases. When
housing capital is perfectly immobile (Table
11) the capital-to-land ratio and population
density should be the same as in the bench-
mark simulation (Table 5) since the housing
capital stock, residential land area, and popu-
lation are the same, the small differences
shown in the tables being due to rounding in
the simulations.
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TABLE 12
Land Value Tax Reform with Partially Mobile Housing Capital and Fixed Boundaries

Housing Land Housing Service

Rent per Acre of Prices per Unit, Capital per Acre Household Density
Ring Land per Year of Land per Acre of Land
1 1,863.75 15,972.42 66.58 1.49
2 1,553.13 15,643.35 58.13 1.35
3 1,346.04 15,301.63 52.97 1.21
4 1,138.96 14,972.56 4724 1.08
5 931.88 14,643.49 40.94 0.95
6 724.79 14,314.42 33.84 0.83
7 621.25 13,985.36 31.01 0.72
8 414.17 13,668.95 22.19 0.62
9 310.63 13,352.54 18.03 0.52
10 310.63 13,023.47 19.64 0.43

Note: Area of central business district (square miles) = 260.67; radius of urban area (miles) = 30.49; wage
change relative to user price of capital = 24.91%; tax on capital = 0%; tax on land = 85.6%.

The wage rate relative to the user price of
capital increases by 24.6% for the simulation
with perfectly mobile housing capital (Table
6), and 24.9% for the model with partially mo-
bile housing capital (Table 12) and 26.4% for
the model with immobile housing capital (Ta-
ble 11). This result holds because the reduc-
tion in the user price of capital increases the
capital-to-labor ratio in the nonhousing sector
which increases the wage rate.

The increase in welfare is much smaller
when capital is immobile. For the case of per-
fectly immobile housing capital, the increase
in welfare (equivalent variation) relative to
tax revenue is 5.9%. If all capital (housing and
nonhousing) were perfectly immobile, the
capital property tax would be a tax on factors
with perfectly inelastic supply, and thus a re-
duction in the tax on capital and an increase
in the tax on land would be fully capitalized
into prices, and thus there would be no change
in welfare.

Absentee Landownership

In this subsection we consider the case in
which all land in the urban economy is owned
by nonresidents. The change to an assumption
of absentee landlords changes the income
equation and trade flow equation. As a result
of the absentee landlord assumption, any
change in land rents due to tax policy changes
has no effect on the incomes of residents. This
landownership assumption affects the various

changes resulting from a shift from a capital
property tax to a LVT. We assume variable
boundaries for this simulation.

The effects of LVT reform under the setting
of absentee landownership can be seen by
comparing the results from the new absentee
landowner benchmark simulation (Table 13)
and the results with a LVT (Table 14). To see
how the effects of switching to a LVT differ
depending on the ownership of land, compare
the differences between Tables 13 and 14 and
between Tables 5 and 7.

The decrease in land rents under absentee
landownership is less than under resident
landownership. For example, with absentee
landownership the land rent of the 1st ring due
to the adoption of a LVT decreases from
$9,713 in the absentee landowner benchmark
(Table 13) to $5,874, a decrease of 39.5%, in
the simulation with a LVT (Table 14). In the
case with the resident landownership, the land
rent of the 1st ring due to LVT reform de-
creases from $9,940 (Table 5) to $5,591 (Ta-
ble 7), a decrease of 43.8%. Similar differ-
ences hold true for the prices of housing
services as well. The results are consistent
with the setting that residents’ incomes do not
decrease as a result of the decrease of land
rents due to LVT reform.

As a result of LVT reform, the wage rate
relative to user price of capital increases by
35.4% in the simulation with absentee land-
ownership, which is greater than the 30.4%
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TABLE 13

Absentee Landownership Benchmark with Variable Central Business District and
Urban Boundaries

Housing Land Housing Service
Rent per Acre of Prices per Unit, Capital per Acre Household Density
Ring Land per Year of Land per Acre of Land
1 9,714.09 16,566.62 61.92 1.46
2 8,358.64 16,234.52 55.711 1.33
3 7,116.14 15,902.42 49.82 1.20
4 5,986.59 15,570.33 44.12 1.08
5 4,970.00 15,251.00 38.69 0.96
6 4,066.36 14,918.90 33.56 0.85
7 3,275.68 14,599.58 28.78 0.74
8 2,597.95 14,267.48 24.44 0.64
9 2,033.18 13,948.15 20.58 0.54
10 1,581.36 13,628.82 17.35 0.46

Note: Area of central business district (square miles) = 258.45; radius of urban area (miles) = 30.30; tax on

capital = 22.9%; tax on land = 22.9%.

TABLE 14
Land Value Tax Reform with Absentee Landownership and Variable Boundaries

Housing Land

Housing Service

Rent per Acre of Prices per Unit, Capital per Acre Household Density
Ring Land per Year of Land per Acre of Land
1 5,873.64 14,637.89 92.31 1.85
2 5,195.91 14,369.66 84.57 1.71
3 4,631.14 14,114.20 78.22 1.59
4 4,066.36 13,845.97 71.36 1.47
5 3,501.59 13,590.51 64.00 1.35
6 3,049.77 13,335.05 58.18 1.23
7 2,597.95 13,066.81 51.83 1.12
8 2,259.09 12,811.35 47.27 1.01
9 1,920.23 12,555.89 4227 0.91
10 1,581.36 12,300.43 36.72 0.81

Note: Area of central business district (square miles)=218.72; radius of urban area (miles) = 25.30; wage
change relative to user price of capital = 35.42%; tax on capital = 0%; tax on land = 65.7%.

increase in the simulation with resident land-
ownership.

Alternative Elasticity of Substitution in
Production

Finally, we consider the initial model with
variable CBD and urban area boundaries but
with an elasticity of substitution between fac-
tors for nonhousing goods, A, of 0.7 rather
than 0.3 (Table 15).!5 We compare these re-
sults to those in Table 7 (which contains the

15 When we decreased the elasticity of substitution
among factors for housing and nonhousing goods simulta-
neously we did not see a significant difference.

results for a LVT with the original elasticities
and variable CBD and urban area boundaries).
The lower production elasticity (Table 15) re-
sults in a much larger CBD and a slightly
larger urban area. Housing prices and land
rents, the capital-to-land ratio, and the popu-
lation density are smaller with the smaller
elasticity.

VI. CONCLUSION

LVTs are employed in many counties
(Franzsen and McCluskey 2008). In the U.S.,
LVTs (including split-rate property taxes)
have been used in several jurisdictions in
Pennsylvania, in Hawaii, and in a few isolated
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TABLE 15
Sensitivity Analyses of Land Value Tax Reform with Variable Boundaries
Housing Land Housing Service K/L Ratio Capital
Rent per Acre of Prices per Unit, Amount per Acre  Household Density

Ring Land per Year of Land per Acre of Land
1 3,313.33 13,656.29 62.70 1.57
2 3,106.25 13,491.76 60.22 1.49
3 2,795.63 13,339.88 55.59 1.42
4 2,588.54 13,188.00 52.81 1.34
5 2,381.46 13,036.12 49.90 1.27
6 2,174.38 12,884.25 46.84 1.20
7 1,967.29 12,732.37 43.60 1.13
8 1,760.21 12,580.49 40.18 1.06
9 1,656.67 12,428.62 39.00 0.99
10 1,449.58 12,276.74 3522 0.93

Note: Area of central business district (square miles) = 566.99; radius of urban area (miles) = 27.49; wage
change relative to user price of capital = 32.73%; tax on capital = 0%; tax on land = 67.9%.

places such as Arden, Delaware, and Fair-
hope, Alabama (see Bourassa [2009] and Dye
and England [2010] for a discussion of the use
of LVTs in the United States). Much of the
literature on LVTs has focused on administra-
tive issues such as the ability to accurately
value land (Bell, Bowman, and German
2009), but there are several empirical studies,
including simulations, that have explored
various effects of LVTs (Anderson 2009).

We have considered the effects of shifting
from a capital property tax to a LVT using an
urban CGE model that is benchmarked to the
Atlanta metropolitan area. Our paper extends
the work of DiMasi (1987), which is the only
other research on LVTs that uses an urban
CGE model. Our model differs from DiMasi’s
in several ways: we consider both fixed and
endogenous boundaries for the CBD and ur-
ban area; we consider both a LVT and a split-
rate tax; we assume that residents own a fixed
amount of land, rather than assuming an ab-
sentee landowner; we consider three income
groups rather than just one; we consider cases
in which housing capital is not completely
mobile; and we allow for a labor-leisure
choice.

Unlike DiMasi, who found that a LVT was
not fiscally viable, we find that a LVT can
generate sufficient revenue to replace the
property tax. For our benchmark model, we
find that a revenue-neutral switch from a cap-
ital value property tax to a LVT, or a split-rate
tax, results in a reduction in land rent and the

tax exclusive price of housing. We find that
the land rent gradient becomes flatter while
the population density and housing capital
gradients become steeper. Contrary to Song
and Zenou (2006), but consistent with Ban-
zhaf and Lavery (2010) we find that a LVT
increases the size of the urban area when we
allow the boundary to vary. When we allow
for three income classes, we find that the
switch to a LVT is income progressive. In ad-
dition, in a more realistic world where hous-
ing capital is durable, for the LVT reform, a
higher LVT rate was required to secure the
same tax revenue, but a higher real wage in-
crease was achieved due to the reform. And
the increase in welfare is much smaller when
capital is immobile. Finally we find that a
switch to a LVT increases welfare by 19.2%
of tax revenue in the case of fixed urban -
boundaries and by 18.2% in the case of en-
dogenous boundaries.

Acknowledgments

The paper benefited from discussions with Nicolas
Tideman, Geoffrey Turnbull, and Thomas Rutherford,
and from the comments of three anonymous referees.
Choi gratefully acknowledges the financial support
provided by the Lincoln Institute of Land Policy and
the Robert Schalkenbach Foundation.

References

Anderson, John E. 2009. “A Review of the Evidence
on Land Value Taxation.” In Land Value Taxation:

This content downloaded from 152.19.134.135 on Sun, 19 Dec 2021 20:55:04 UTC
All use subject to https://about.jstor.org/terms



554 Land Economics

Theory, Evidence, and Practice, ed. Richard F.
Dye and Richard W. England, 99-126. Cam-
bridge, MA: Lincoln Institute of Land Policy.

Banzhaf, H. Spencer, and Nathan Lavery. 2010. “Can
the Land Tax Help Curb Urban Sprawl? Evidence
from Growth Patterns in Pennsylvania.” Journal
of Urban Economics 67 (2): 169-79.

Bell, Michael E., John Bowman, and Jerome C. Ger-
man. 2009. “The Assessment Requirements for a
Separate Tax on Land.” In Land Value Taxation:
Theory, Evidence, and Practice, ed. Richard F.
Dye and Richard W. England, 171-94. Cam-
bridge, MA: Lincoln Institute of Land Policy.

Bourrassa, Steven C. 2009. “United States Experience
with Land Value Taxation.” In Land Value Taxa-
tion: Theory, Evidence, and Practice, ed. Richard
F. Dye and Richard W. England, 11-25. Cam-
bridge, MA: Lincoln Institute of Land Policy.

Bowman, John H., and Michael E. Bell. 2008. “Dis-
tributional Consequences of Converting the Prop-
erty Tax to a Land Value Tax: Replication and Ex-
tension of England and Zhao.” National Tax
Journal 51 (4, issue 1): 593-607.

Brueckner, Jan K. 1986. “A Modern Analysis of the
Effects of Site Value Taxation.” National Tax
Journal 39 (1): 49-58.

. 1987. “The Structure of Urban Equilibria: A
Unified Treatment of the Muth-Mills Model.” In
Handbook of Regional and Urban Economics,
Volume II: Urban Economics, ed. Edwin S. Mills,
821-45. Amsterdam: North-Holland.

Brueckner, Jan K., and Hyun-A Kim. 2003. “Urban
Sprawl and the Property Tax.” International Tax
and Public Finance 10 (1): 5-23.

Chapman, Jeffrey 1., Robert J. Johnston, and Timothy
J. Tyrrell. 2009. “Implications of a Land Value Tax
with Error in Assessed Values.” Land Economics
85 (4): 576-86.

Cho, Seong-Hoon, Dayton M. Lambert, and Roland
K. Roberts. 2010. “Forecasting Open Space with
a Two-Rate Property Tax.” Land Economics 86
(2): 263-80.

Conder, Sonny, and Karen Larson. 1998. “Residential
Lot Values and the Capital-Land Substitution Pa-
rameter: Some Recent Results from the Portland
Metro Area.” Working paper. Portland, OR:
Metro.

Cuddington, John T. 1978. “Estimating Impacts of a
Property Tax Reform.” Land Economics 54 (3):
362-72.

DiMasi, Joseph A. 1987. “The Effects of Site Value
Taxation in an Urban Area: A General Equilibrium
Computational Approach.” National Tax Journal
40 (4): 577-90.

. 1988. “Property Tax Classification and Wel-

fare in Urban Areas: A General Equilibrium Com-

August 2015

putational Approach.” Journal of Urban Econom-
ics 23 (2): 131-49.

Dye, Richard F., and Richard W. England. 2010. As-
sessing the Theory and Practice of Land Value
Taxation. Cambridge, MA: Lincoln Institute of
Land Policy.

England, Richard W. 2003. “State and Local Impacts
of a Revenue-Neutral Shift from a Uniform Prop-
erty to a Land Value Tax: Results of a Simulation
Study.” Land Economics 79 (1): 38-43.

. 2007. “Land Value Taxation as a Method of
Financing Municipal Expenditures in U.S. Cities.”
In Land Policies and Their Outcomes, ed. Gregory
K. Ingram and Yu-Hung Hong, 185-200. Cam-
bridge, MA: Lincoln Institute of Land Policy.

England, Richard W., and Min Q. Zhao. 2005. “As-
sessing the Distributive Impact of a Revenue-Neu-
tral Shift from a Uniform Property Tax to a Two-
Rate Property Tax with a Uniform Credit.”
National Tax Journal 48 (2): 247-60.

Follain, James R., and Tamar Emi Miyake. 1986.
“Land versus Capital Value Taxation: A General
Equilibrium Analysis.” National Tax Journal 39
(4): 451-70.

Franzsen, Ri€l, and William J. McCluskey. 2008.
“The Feasibility of Site Value Taxation.” In Mak-
ing the Property Tax Work, ed. Roy Bahl, Jorge
Martinez-Vazquez, and Joan Youngman, 268-306.
Cambridge, MA: Lincoln Institute of Land Policy.

Haughwout, Andrew F. 2004. “Land Taxation in New
York City: A General Equilibrium Analysis.” In
City Taxes, City Spending: Essays in Honor of
Dick Netzer, ed. Amy Ellen Schwartz, 73-94. Lon-
don: Edward Elgar.

IMPLAN Group. 2009. IMPLAN Version 3.0. Still-
water, MN: Minnesota IMPLAN Group, Inc.
Available at www.implan.com.

Muth, Richard F. 1967. Cities and Housing. Chicago:
University of Chicago Press.

Nechyba, Thomas. 1998. “Replacing Capital Taxes
with Land Taxes: Efficiency and Distributional
Implications with an Application to the United
States Economy.” In Land Value Taxation: Can It
and Will It Work Today? ed. Dick Netzer, 183-
204. Cambridge, MA: Lincoln Institute of Land
Policy.

Pessoa, Samuel, Silvia Pessoa, and Rafael Rob. 2005.
“Elasticity of Substitution between Capital and
Labor and Its Applications to Growth and Devel-
opment.” PIER Working Paper Archive 05-012.
Philadelphia: Penn Institute for Economic Re-
search, Department of Economics, University of
Pennsylvania.

Pollock, Richard L., and Donald C. Shoup. 1977.
“The Effect of Shifting the Property Tax Base
from Improvement Value to Land Value: An Em-
pirical Estimate.” Land Economics 53 (1): 67-77.

This content downloaded from 152.19.134.135 on Sun, 19 Dec 2021 20:55:04 UTC
All use subject to https://about.jstor.org/terms



91(3)

Plummer, Elizabeth. 2010. “Evidence on the Distri-
butional Effects of a Land Value Tax on Residen-
tial Households.” National Tax Journal 63 (1): 63—
92.

Sasaki, Komei. 1987. “A Comparative Static Analysis
of Urban Structure in the Setting of Endogenous
Income.” Journal of Urban Economics 22 (1): 53—
72.

Song, Yan, and Yves Zenou. 2006. “Property Tax and
Urban Sprawl: Theory and Implications for US
Cities.” Journal of Urban Economics 60 (3): 519-
34.

Sullivan, Arthur M. 1984. “The General Equilibrium
Effects of the Industrial Property Tax: Incidence

Choi and Sjoquist: Land Value Taxation 555

and Excess Burden.” Regional Science and Urban

Economics 14 (4): 547-63.

. 1985. “The General-Equilibrium Effects of
the Residential Property Tax: Incidence and Ex-
cess Burden.” Journal of Urban Economics 18 (2):
235-50.

Wang, Chia-wei. 2011. Three Essays on Property and
Land Taxation: The Differential Land Tax across
Sectors. Ph.D. dissertation in economics, Univer-
sity of Illinois at Chicago.

Yang, Fang. 2005. “Consumption along the Life Cy-
cle: How Different Is Housing?” Working Paper
635. Minneapolis, MN: Federal Reserve Bank of
Minneapolis.

This content downloaded from 152.19.134.135 on Sun, 19 Dec 2021 20:55:04 UTC
All use subject to https://about.jstor.org/terms



