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 A MODERN ANALYSIS OF THE EFFECTS OF SITE VALUE
 TAXATION**

 JAN K. BRUECKNER*

 ABSTRACT

 Formal analysis is generally absent from
 the previous literature on site value taxa-
 tion. This paper analyzes the impact of
 such a system (under which the property
 tax on improvements is eliminated , with
 the tax burden shifted toward land) using
 standard modern methods. Specifically , the
 analysis derives the long-run impacts on
 the level of improvements, the value of land,
 and the price of housing of a shift to a
 graded tax system (where the improve-
 ments tax rate is lowered and the land tax
 rate is raised). The paper also analyzes the
 incidence of the short-run windfall gains
 and losses that result from gradation of
 the tax system.

 EVER George's since Progress the publication and Poverty of in Henry 1879, George's Progress and Poverty in 1879,
 the possibility of using land value taxa-
 tion as a source of government revenue
 has intrigued economists and other social
 commentators. While George's ideas have
 had little general impact, land value tax-
 ation is practiced in Jamaica and in cer-
 tain cities in Australia and New Zealand.

 In addition, graded property tax systems
 (where land is taxed at a higher rate than
 improvements) are in use in some Cana-
 dian provinces as well as in the city of
 Pittsburgh and several smaller Pennsyl-
 vania communities.1

 The literature dealing with land (or site)
 value taxation is vast (for an excellent
 bibliography, see Carmean (1980)). Most
 writers have been concerned with pre-
 dicting the effects of a shift from a typical
 property tax system, where land and im-
 provements are taxed at the same effec-
 tive rate, to a system of pure site value
 taxation, where the improvements tax is
 eliminated and land is taxed at a higher
 rate (tax revenue is held constant). Oth-
 ers deal with the effects of transition to a

 *University of Illinois at Urbana-Champaign.

 graded system (where the improvements
 tax rate is lowered but remains positive),
 recognizing that pure site value taxation
 is simply an extreme case of gradation.
 Consensus has emerged on a number of
 points. First, nearly all writers agree that
 reduction or elimination of the improve-
 ments tax will raise the level of improve-
 ments in the long run, leading to more in-
 tensive land-use. Second, there is
 agreement that in the short run, windfall
 gains and losses will result from a move-
 ment to a graded system as tax bills rise
 for certain properties and fall for others.2
 Additional interest centers on the effect
 of site value taxation on land speculation3
 and on the problem of obtaining the ac-
 curate land value assessments required
 under a site value system in the absence
 of frequent sales of vacant land.4 The best
 general discussions of these and other is-
 sues are provided by Becker (1969), Har-
 riss (1970), and Peterson (1978).5

 What is remarkable about this large
 literature is the almost complete absence
 of modern analysis. Most studies rely on
 verbal arguments or simple diagrams, and
 the few analytical efforts (McCalmont
 (1976) and Cuddington (1978)) are marred
 by ad hoc assumptions or misplaced em-
 phasis. While several correct predictions
 have been derived without the aid of rig-
 orous methods (the predicted increase in
 land-use intensity, for example), the lack
 of precision of past studies has led to sub-
 stantial confusion on certain points. A
 prime example is the question of land
 value impacts. As is shown below, the im-
 provements tax reduction accompanying
 a shift to a graded system raises land value
 while the corresponding land tax increase
 lowers value. Only two of the many pre-
 vious writers in this area (Becker (1969)
 and Harriss (1970)) recognize the exis-
 tence of these opposing effects, and both
 identify the net impact as ambiguous.6 The
 analysis presented below shows, however,
 that the land value change is in fact de-
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 terminate and has a rather surprising di-
 rection. The results of the paper therefore
 invalidate McCalmonťs claim that "not
 even the direction, let alone the amount,
 of the change in land rent can be ascer-
 tained from theory alone . . ." (1976, p.
 928). Another important question on which
 the literature is virtually silent is the im-
 pact of site value taxation on housing
 prices. Modern analysis gives an imme-
 diate answer, as will be seen below.

 The remainder of this paper will elab-
 orate on the above points by conducting
 an analysis of the effects of site value
 taxation using standard modern methods.
 Sections 1 and 2 investigate the long-run
 impacts of a revenue-preserving shift from
 a standard property tax system to a graded
 system under two different scenarios. In
 the first case, the graded tax system is
 imposed in only a small part of a housing
 market, so that the price of housing is un-
 affected. In the second case, implemen-
 tation occurs market- wide, so that price
 effects emerge. In both cases, the analysis
 derives the impacts of gradation on the
 level of improvements and the value of
 land. The impact on the price of housing
 is also derived for the second case.

 While Sections 1 and 2 assume that the

 price of housing is spatially uniform, Sec-
 tion 3 allows spatial variation. In this set-
 ting, improvements and land value vary
 with location, and short-run windfall gains
 and losses result from a switch to a graded
 tax system. The analysis investigates the
 spatial pattern of gains and losses under
 the assumption that the housing price
 contour is exogenous. The last section of
 the paper offers conclusions.

 1. Long-run Effects With an
 Exogenous Housing Price

 In reality, property taxes are levied on
 a wide variety of types of structures: res-
 idential, commercial, and industrial. Typ-
 ically, the interior space in one type of
 structure is unsuitable for any other use.
 In the following analysis, this fact is ig-
 nored and the property tax base is as-
 sumed to consist of a homogeneous class
 of structures called "housing." In the
 model, housing floor space is rented at

 price p per square foot and is produced us-
 ing inputs of capital (N) and land (€) un-
 der a neoclassical constant returns tech-
 nology represented by the production
 function H(N,€). Since output is indeter-
 minate under constant returns, the anal-
 ysis focuses on levels of output and capi-
 tal input on a per-acre-of-land basis.
 Housing output per acre is H(N,€)/€ =
 H(N/€,1) s h(S), where S is capital per
 acre of land (hereafter improvements per
 acre), a measure of land-use intensity, and
 h(S) as H(S,1). Note that h' = Hx > 0 and
 h" = Hn < 0 by the concavity of H.

 The net-of-tax rental prices of capital
 and land are represented by i and r re-
 spectively, and the tax rates on improve-
 ments (capital) and land are t and 0 re-
 spectively. The gross-of-tax capital and
 land prices are therefore (1 + t)í and (1
 + 0)r respectively. Note that since taxes
 are expressed as a fraction of net rental
 price instead of value, conversion to value
 terms would require multiplication of the
 tax rates by the discount rate. Note also
 that t = 0 will hold under a standard
 property tax system.

 The shift to a graded property tax sys-
 tem is assumed to occur over a land area
 of size i (referred to subsequently as the
 "tax zone"). Locational advantages are
 absent within the tax zone, so that the
 housing price p is spatially uniform. Fur-
 thermore, in this section of the paper, the
 tax zone is viewed as representing a small
 portion of the relevant housing market.
 For example, the zone can be thought of
 as a single small city imbedded in a much
 larger metropolitan area. This means that
 a change in the tax system will have a
 negligible effect on the total supply of
 housing in the market, with the result that
 the price p can be viewed as exogenous.
 Finally, given that the analysis deals with
 the effects of a localized rather than econ-

 omy- wide tax change, the net return to
 capital is also taken to be exogenous (the
 locality faces a perfectly elastic supply of
 capital).

 Profit per acre for a housing producer
 operating in the tax zone is given by ph(S)
 - (1 + t)íS - (1 + 0)r. The equilibrium
 conditions for the producer require that
 profit per acre is maximal and that the
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 No. 1] SITE VALUE TAXATION 51

 maximized value equals zero. The appro-
 priate conditions are

 ph'(S) = (1 + T)i (1)

 ph(S) - (1 + T)iS - (1 + 0)r = 0. (2)

 Together, eqs. (1) and (2) determine equi-
 librium values of improvements per acre
 S and net land rent r. The impacts on S
 and r of changes in the tax rates t and 0,
 which are used to derive the effects of a
 shift to a graded tax system, are com-
 puted by totally differentiating the sys-
 tem (l)-(2). The results are

 as i
 - = - < ° (3)
 3t ph
 as
 - = 0 (4)
 ae

 ar -iS
 - =

 3T 1 + 0

 ar -r
 - =

 a0 1 + 0

 By increasing the cost of capital, an in-
 crease in the improvements tax rate t re-
 duces improvements per acre, as seen in
 (3). By reducing the profitability of de-
 velopment, the higher improvements tax
 also depresses land rent, as seen in (5)
 (rent serves to exhaust residual profit).
 Eqs. (4) and (6) indicate that while an in-
 crease in the land tax rate has no effect
 on the level of improvements, the higher
 0 lowers land rent. The higher tax is in
 fact fully capitalized, leaving (1 + 0)r un-
 changed.

 The goal of the analysis is to derive the
 impacts on S and r of a revenue-preserv-
 ing shift to a graded tax system. Starting
 with a standard tax system (where t = 0),
 gradation results from an increase in 0
 combined with a revenue-preserving
 change in t (pure site value taxation
 emerges when t = 0). The first step in the
 derivation is the computation of the de-
 rivative aT/a0, which gives the revenue-
 preserving change in t accompanying an
 increase in 0. Noting that tax revenue
 originating from the tax zone equals €(tíS

 + 0r), aT/a0 must satisfy d(TÍS + 0r)/d0
 = 0, or

 3t è„ /as aSaiA
 - iS è„ + tí I

 a0 'd0 3T 30/

 (dr ar 3t'
 + 0 - +

 '30 3t 00/

 Substituting from (3)-(6) and rearrang-
 ing, (7) yields

 - ~~ - - í i - d + Ö)TCT]
 - dO ~~ - - iS 1 i - (1 + t)m«J '

 where a is the elasticity of substitution
 between capital and land in housing pro-
 duction and |x€ is land's factor share.7

 Inspection of (8) shows that the sign of
 3t/30 is ambiguous, so that a revenue-
 preserving change in t may involve either
 a decrease or an increase. The outcome
 depends crucially on the magnitude of the
 elasticity of substitution, which, for given
 values of t, 0, and |x€, determines the sign
 of the expression in braces in (8). Inspec-
 tion of (8) indicates that for a sufficiently
 close to zero, 3t/30 will be negative, while
 for a sufficiently large, 3t/30 will be pos-
 itive. To gain an intuitive understanding
 of this result, the first step is to note that
 (8) equals minus the ratio of the deriva-
 tive of tax revenue with respect to 0 (r +
 03r/30) and the derivative of revenue with
 respect to t (iS + tí3S/3t + 03r/3T). Since
 the first derivative is always positive
 (revenue is always increasing in 0),8 the
 sign of 3t/30 depends on the sign of the
 latter derivative, which depends in turn
 on two separate effects. First, since dr/dr
 < 0 by (5), an increase in t indirectly de-
 presses revenue from the land tax, mak-
 ing the last term in the derivative nega-
 tive. The effect of a higher t on
 improvements tax revenue (captured by
 iS + tí3S/3t) is ambiguous, however, and
 depends on the magnitude of a. A low
 (high) value of a means that improve-
 ments tax revenue is increasing (decreas-
 ing) with t due to weak (strong) substi-
 tution away from capital as t rises.9 Since
 a higher t will therefore depress revenue
 from both the improvements and land
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 taxes when a is large, it follows that can-
 cellation of the revenue gain from an in-
 crease in 0 can be achieved by raising t.
 As a result, dT/d0 will be positive when a
 is large. When a is sufficiently small,
 however, the increase in improvements tax
 revenue resulting from a higher t domi-
 nates the decline in land tax revenue, and
 total revenue rises with t. In this case, t
 must fall as 0 rises to keep total revenue
 constant.10

 Whether di/d% is negative or positive
 for plausible values of a depends on the
 magnitudes of the other parameters in (8).
 To make matters simple, suppose first that
 di/dQ is evaluated under a standard prop-
 erty tax system, so that t = 0 holds. In
 this case, the sign of (8) is the same as
 the sign of ct - (m*/t). Focusing first on
 land's share, published (or implied) esti-
 mates of |jl€ range from 20 percent to 50
 percent, with most values lying in the
 middle or lower end of this range.11 In ad-
 dition, data compiled by the Advisory
 Commission on Intergovernmental Rela-
 tions (1983, Table 37) show that the av-
 erage effective property tax rate in the U.S.
 in 1981 for single family homes with FHA
 insured mortgages was 1.26 percent. With
 a value-to-rent ratio between 10 and 20 (a
 discount rate between 5 percent and 10
 percent), this yields a t between 12 per-
 cent and 26 percent (recall that t is the
 tax rate on net rent, not value). Together,
 these and t values imply that |x€/t lies
 between .8 and 4.2, with a plausible value
 falling near the middle of this range. Since
 published estimates of the elasticity of
 substitution in housing production are al-
 most always smaller than unity (see
 McDonald (1981) for a survey), it follows
 that o - (|ul€/t) is almost certainly nega-
 tive, implying ôt/ôQ < 0. Thus, the initial
 shift toward a graded tax system will re-
 quire a decline in t, as intuition would
 suggest. It should be noted that while this
 analysis does not guarantee that dr/dQ re-
 mains negative after t falls below 0, such
 an outcome seems likely. In this case, t
 falls monotonically as 0 increases, reach-
 ing zero in the case of pure site value tax-
 ation.

 Having computed dT/d0, it is now pos-
 sible to derive the impacts on S and r of

 a shift to a graded property tax system.
 Since dS/00 = 0 by (4), the impact on S
 is simply dS/d0 = (dS/dT)(dt/d0). Given
 that dS/dj < 0 by (3), dS/d0 will be pos-
 itive in the normal case where di/BQ is
 negative. This is the outcome recognized
 in the earlier literature: a shift in the
 property tax burden toward land and away
 from improvements will raise the level of
 improvements.12 While earlier writers
 were correct on this point, they never
 successfully analyzed the effect of gra-
 dation of the tax system on land value.
 The present analysis gives an immediate
 answer since it follows (using (5), (6), and
 (8)) that

 dr dr dr ôt

 d0 a0 dr de

 Ar
 =

 (1 + 0X1 - A)

 where A = (1 + 0)tct/(1 + t)|x¿ is the
 expression inside the braces in (8). Since
 dr/dS ^ 0 as 1 - A ^ 0, (9) implies that

 dr dr
 - Ž0 as - ^ 0. (10)
 d0 00

 In other words, land value (which is pro-
 portional to r) rises (falls) with 0 in the
 normal (perverse) case where dr/dd is
 negative (positive). Thus, in the normal
 case where gradation involves a decline
 in t, land value rises. This effect is mag-
 nified as the tax burden on land in-
 creases, with land value reaching a max-
 imum under pure site value taxation.

 While the land value impact is
 straightforward in the perverse case
 (where higher values of t and 0 both serve
 to depress r), the outcome in the normal
 case is by no means obvious. In this case,
 a lower t raises land value at the same

 time that the higher 0 depresses it, yield-
 ing an apparently ambiguous net effect.
 The surprising implication of the analy-
 sis is that the positive effect of the lower
 improvements tax dominates, so that gra-
 dation unambiguously raises the value of
 land.

 While the algebraic approach pursued
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 No. 1] SITE VALUE TAXATION 53

 above is indispensible in identifying (and
 ruling out empirically) the perverse dj/dQ
 > 0 case, a simple diagrammatic ap-
 proach can in fact be used to derive the
 signs of dS/d0 and dr/d0 in the normal
 case.13 Figure 1, which graphs the down-
 ward sloping curve ph'(S), illustrates the
 effect of gradation in the case where the
 improvements tax rate falls from t0 to ti.
 Improvements tax revenue changes from
 B + DtoD + EasS rises from S0 to Su
 while gross-of-tax land cost rises from A
 to A + B + C ((1 + 0)r equals the area
 under ph' minus (1 + t)íS from (2)). Land
 tax revenue, which equals gross-of-tax land
 cost minus r, changes from A - r0 to A +
 B + C - rx. Since total revenue from the
 two taxes must remain constant, it fol-

 lows that B + D + A-r0 = D + E + A
 + B + C - ri. This equality yields ri -
 r0 = C + E ^-> 0, establishing that gra-
 dation raises land value.14 While the dia-
 grammatic approach offers a short path to
 this result, it should be noted that the ap-
 proach works only because of the sim-
 plicity of the present model. In the more
 complex model considered in the next sec-
 tion, where the housing price p is endog-
 enous rather than fixed, diagrammatic
 analysis is not feasible.

 2. Long-run Effects With an
 Endogenous Housing Price

 In this section, the tax zone is assumed
 to encompass the entire housing market

 Figure 1
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 54 NATIONAL TAX JOURNAL [Vol. XXXIX

 (an entire metropolitan area, for exam-
 ple). The assumption that locational ad-
 vantages are absent is maintained, how-
 ever. In this case, a change in the
 property tax system will have an impact
 on the price of housing, and a market-
 clearing equation must be added to the
 previous equilibrium system (l)-(2). Let-
 ting D(p) denote the aggregate demand
 function for housing,16 which satisfies D'
 < 0, the expanded equilibrium system
 consists of the earlier equations together
 with €h(S) = D(p).

 The separate impacts of t and 0 on p,
 S, and r are derived by totally differen-
 tiating the new equilibrium system (de-
 tailed results are available on request).
 As before, a higher land tax is fully cap-
 italized and has no effect on S. As a re-

 sult, there is no impact on p (dp/d0 = 0).
 A higher improvements tax once again
 lowers the level of improvements (dS/dT
 < 0), but its effect on land rent is ambig-
 uous. The latter result is due to the fact

 that the improvements tax is shifted for-
 ward, raising the price of housing (dp/dT
 > 0). Since the higher p tends to increase
 the profitability of development at the
 same time that the higher t reduces it, the
 net impact on r is indeterminate.

 Eq. (7) is once again used to compute
 dT/d0. The calculation yields

 dT -r f

 äe ~ Tš" i

 <T[(1 + 9)T€ + 9(1 + T)]1 _1

 (1 + T)Me - i') J '

 where t] = (p/h)(dh/dp) > 0 is the elas-
 ticity of housing supply per acre and e =
 pD'/D < 0 is the elasticity of housing de-
 mand. To see that the earlier solution for
 di/dQ is just a special case of (11), note
 that (11) reduces to (8) when e = -oo (when
 p is exogenous). As in the previous case,
 a negative sign for dT/d0 is likely when
 the derivative is evaluated at t = 0. This
 follows because the expression in braces
 in (11) (call it 1 - A') is larger than the
 corresponding expression in (8). Since the
 latter expression was shown to be positive
 under reasonable parameter values when ¡

 t = 0, it follows that 1 - A' is also posi-
 tive under the same assumptions. While
 this implies that the initial shift toward
 a graded tax system will require a reduc-
 tion in t, it is again likely that di/d0 < 0
 will continue to hold as 0 rises.

 Computation of the impacts of grada-
 tion proceeds as before. First, since dp/dT
 > 0 and dp/80 = 0, it follows that dp/d0
 = Op/dT)(dT/d0), which is negative when
 dj/db < 0. Thus, the effect of gradation is
 to reduce the price of housing. Similarly,
 since dS/dT < 0 and dS/d0 = 0, dT/d0 <
 0 yields dS/d0 > 0. Once again, gradation
 raises the level of improvements per acre.
 The impact of gradation on land value is
 again computed using the first line of (9).
 The result is

 dr œ[1 + t(1 + e)] r
 - =

 d0 (1 + t)jx¿(€ - tj) 1 - A'

 Since e - tí < 0, dr/d0 from (12) has the
 sign of -[1 + t(1 + e)] in the normal case
 where 1 - A' > 0. The elasticity of hous-
 ing demand e therefore plays a crucial role
 in determining the direction of the land
 value impact. If housing demand is highly
 elastic, then 1 + t(1 + e) is negative and
 gradation raises the value of land. This
 outcome shows that an infinite demand
 elasticity is not required for the surpris-
 ing result of the last section to emerge.
 The conclusion is reversed, however, when
 e is closer to zero, in which case 1 + t(1
 + e) will be positive and dr/d0 negative.
 In fact, a simple sufficient condition for
 dr/d0 to be less than zero is that housing
 demand is inelastic (-1 < e < 0). When
 this condition holds, gradation of the tax
 system depresses land value. Since there
 is overwhelming empirical evidence
 showing that housing demand is actually
 inelastic (see Mayo (1981) for a survey),
 a fall in land value appears to be the re-
 alistic outcome.

 This result is clearly the opposite of the
 one reached in the earlier analysis, and
 the reason for it lies in the behavior of
 the housing price. Since p falls with 0 in
 the present situation, a new force that re-
 duces the profitability of development (and
 hence the value of land) enters the anal-
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 No. 1] SITE VALUE TAXATION 55

 ysis. The specific results above are due to
 the fact that the price of housing falls
 faster with 0 the less elastic is demand (the
 absolute value of dp/d0 is larger when e
 is closer to zero). When demand is inelas-
 tic (or moderately elastic), a increase in 0
 leads to a sharp decline in p and a cor-
 respondingly large depressing effect on r.
 This effect, which was not present before,
 is sufficient to reverse the previous out-
 come and lead to a decline in land value.
 When demand is highly elastic, the de-
 cline in p is moderate and the depressing
 effect on r is not sufficiently strong to re-
 verse the earlier positive impact, so that
 land value rises.

 3. Short-run Gains and Losses

 In long-run equilibrium, housing pro-
 ducers are indifferent to the features of

 the property tax system since profit is
 identically zero. Before full market ad-
 justment occurs, however, producers can
 experience windfall gains or losses from a
 change in the tax system. The purpose of
 this section is to analyze the spatial in-
 cidence of such gains and losses in a model
 where the price of housing (and thus the
 levels of S and r) varies within the tax
 zone. The analysis focuses on the short-
 run case in which S and r are frozen at

 their equilibrium levels under the preex-
 isting tax system.17

 The housing price p (which is taken to
 be exogenous) is assumed to be a decreas-
 ing function of a single location variable
 X. This variable could measure radial dis-
 tance to a downtown employment center
 (as in monocentric city models) or the dis-
 tance to an amenity such as a shoreline.
 Spatial variation in p induces correspond-
 ing variation in S and r, with improve-
 ments per acre and land rent sympathet-
 ically declining over distance. This can be
 seen by totally differentiating (1) and (2),
 which yields dS/dx = -(h7ph")(dp/dx) <
 0 and dr/dx = (h/(l + 0))(dp/dx) < 0.
 Spatial variation in S and r leads to spa-
 tial variation in the impact of gradation
 of the tax system, as will be seen below.

 Since S and r are fixed in the short run,
 revenue and net-of-tax input costs are also
 fixed. As a result, gains and losses will be

 due entirely to changes in tax liabilities.
 Letting Š and ř denote the levels of S and
 r prevailing prior to the change in the tax
 system, the tax payment at a given lo-
 cation equals tíŠ + 0ř (the x argument of
 Š and ř is suppressed). Total revenue from
 the tax zone is then €(tíŠa + 0řA), where
 SA and řA are the average levels of im-
 provements per acre and land rent in the
 zone. Differentiation of this expression
 shows that for total revenue to remain

 constant, di/dQ = -řA/iŠA must hold. Us-
 ing this result, the change in the tax li-
 ability at a particular location (which
 equals iŠdT/d0 + ř) becomes

 S[(ř/3) - (řA/šA )]• (13)

 Eq. (13) indicates that parcels with above-
 average ratios of land value to improve-
 ments face higher taxes as 0 rises and t
 falls, with taxes declining for parcels with
 below-average ř/Š ratios. Note that if land-
 use is uniform within the tax zone, so that
 ř = řA and Š = ŠA, then (13) is zero and
 the tax liability is unchanged at each lo-
 cation.

 Since both improvements and land value
 are decreasing functions of x, the spatial
 behavior of ř/Š (which provides the key
 to the spatial incidence of gradation) is not
 immediately obvious. However, since dp/
 dx < 0 and

 af/S (l - <x)h dp
 dx (1 + e)S dx

 it follows that ř/Š is a decreasing func-
 tion of x in the realistic case where a <

 1. This in turn implies that parcels with
 above average (below average) ř/Š ratios
 are found at low (high) x's. Eq. (13) then
 implies that parcels with low x's face
 higher taxes, while lower taxes are en-
 joyed by parcels at more remote locations.
 A shift to graded property tax system thus
 imposes short-run losses (gains) on the
 most (least) intensively developed par-
 cels. This result might at first appear
 counterintuitive since parcels with high
 improvements per acre stand to gain the
 most from a lower improvements tax. This
 observation, however, ignores the fact that
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 56 NATIONAL TAX JOURNAL [Vol. XXXIX

 such parcels also have high land value,
 which makes an increase in 0 especially
 burdensome. When a < 1, the latter effect
 dominates and the total tax liability
 rises.18

 Although the above analysis applies to
 a tax zone with a single type of real es-
 tate, the conclusions based on (13) apply
 even in the case of mixed land uses. That
 is, regardless of what types of property are
 located in the tax zone, comparison of the
 ř/Š ratio for a given parcel to the ratio of
 average values for the zone tells whether
 taxes rise or fall for that parcel in the short
 run. Using this principle, the impact
 analyses cited earlier attempt to predict
 the short-run incidence of a shift to pure
 site value taxation for various munici-

 palities. Typical findings show that many
 commercial and industrial properties
 would face higher taxes, while single
 family homes would generally benefit from
 lower tax bills.

 4. Summary and Conclusion

 This paper has analyzed two of the
 principal questions treated by the pre-
 vious literature on site value taxation:

 long-run effects and the incidence of short-
 run gains and losses. Long-run effects were
 shown to depend crucially on the relative
 sizes of the tax zone and the housing mar-
 ket. When the tax zone comprises a neg-
 ligible portion of the market, gradation of
 the tax system leaves the price of housing
 unchanged while raising both the level of
 improvements per acre and the value of
 land. The positive land value impact is
 surprising since gradation increases the
 direct tax burden borne by land. When the
 tax zone encompasses the entire housing
 market, the outcome is different. In this
 case, gradation reduces the price of hous-
 ing, again raises the level of improve-
 ments, and (under a realistic elasticity
 assumption) lowers the value of the land.
 The negative land value impact is due to
 the depressing effect of the lower housing
 price, which reduces the profitability of
 development. These results suggest that
 while a small city in a large metropolitan
 area will generate capital gains for land-

 owners by grading its tax system, met-
 ropolitan-area-wide gradation will leave
 landowners with capital losses while ben-
 efitting the ultimate consumers of hous-
 ing. It should be noted that since pure site
 value taxation is simply an extreme form
 of gradation, the above results can be used
 to predict the impact of such a system.

 The contribution of the short-run anal-
 ysis is to show that the windfall gains and
 losses resulting from gradation of the tax
 system have a rather surprising spatial
 incidence. Contrary to a common impres-
 sion, the most intensively developed par-
 cels suffer windfall losses in the form of

 higher taxes, while the least intensively
 developed parcels benefit from windfall
 gains.

 In conclusion, it should be noted that
 while the issues addressed in this paper
 have been debated for decades, the results
 on the land value and housing price im-
 pacts of a graded tax system are new.
 Their existence shows that modern meth-

 ods can provide answers to questions left
 unresolved by the less precise techniques
 used in earlier research in this area.

 FOOTNOTES

 **I wish to thank Jon Sonstelie, James Follain,
 Chuan Lin, and David Wildasin for comments. Errors
 are mine.

 Lent (1967) provides a complete list of countries
 using variants of land value taxation. Holland (1969)
 gives a lengthy description of the institutional as-
 pects of Jamaica's tax system, while Breckenfield
 (1983) discusses Pittsburgh's system.

 ¿The list of studies that attempt to quantify such
 impacts includes Schaaf (1970), Smith (1970), Neuner
 et al (1974), Lusht (1975), Killoren and Casey (1981),
 and Stoddard and Fry (undated).

 See Brown (1927) for an early contribution.
 4Many writers claim that accurate assessment is

 possible (see Back (1970), for example).
 5Another concern in the literature is whether land

 alone is an adequate revenue base for the property
 tax system (see, for example, Stone (1975)).

 Turvey (1955) also claims that the impact of site
 value taxation on land values is ambiguous, but his
 reasoning is unclear.

 With the production function in intensive form, cr
 = -h'(h - Sh')/Shh". Also, |xť, which equals (1 + 0)r€/
 pH, can be written (h - Sh')/h.

 8Using (6), dGr/d0 = r/(l + 0) > 0.
 Using (3), diiS/dr = iS(l - tct/(1 + t)|x€).
 Another way of expressing this result is that a

 necessary (but not a sufficient) condition for dr/dQ <
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 0 to hold is that the relevant range of the improve-
 ments tax "Laffer curve" is upward sloping.
 11 Direct |i¿ estimates can be found in Richman

 (1965), Gottlieb (1969), and Harriss (1970). Implied |xť
 estimates can be computed from data contained in the
 impact studies cited in the introduction.
 Pollock and Shoup (1977) provide an empirical es-

 timate of the magnitude of the impact on improve-
 ments using a model which posits a value for dr/dQ
 and makes use of a particular parameterization of eq.
 (1).

 13 1 wish to thank Jon Sonstelie for suggesting this
 diagrammatic approach.

 1 In order for Figure 1 to illustrate the normal case,
 a must be small. This means that h" must be large
 in absolute value, which implies that the ph' curve is
 steep. In this case, the change in 0 accompanying the
 decline in t (which, by the way, has no simple rep-
 resentation in the Figure) will be positive, as re-
 quired.

 Since I is exogenous, the analysis ignores the pos-
 sibility that a change in the tax system could affect
 the spatial size of the city. Analysis of such an effect,
 which requires use of a monocentric city model, proved
 to be intractable.

 The fact that housing demand does not depend on
 net land rent r (which determines the income of land
 owners) reflects the implicit assumption that land
 owners are absentee, living outside the tax zone.

 17While the longevity of housing capital implies a
 long adjustment period for S, the short-run impact of
 a new tax system on gross- and net-of-tax land costs
 requires some explanation. First, net-of-tax land cost
 (r) will not change until the property is sold (or, if
 the land is rented, until a new lease is negotiated).
 Similarly, the land tax liability (0r) will stay the same
 until the land is reassessed for tax purposes. Note that
 while the land will not be reassessed immediately,
 reassessment may occur prior to redevelopment (see
 footnote 18).

 It can be shown that the qualitative results of this
 analysis also hold for the medium-run case, where land
 is reassessed for tax purposes at its value in new de-
 velopment. In this case, S is frozen at Š and net-of-
 tax land cost is frozen at ř, but the land tax liability
 is given by 0r, where r comes from the solution to (1)-
 (2) with S freely variable.
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