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I. INTRODUCTION

Local governments exercise substantial control over the nature of
development within their jufisdictions. Through the use of various
land~use regulatory instruments, municipalities affect housing stock
composition, property values, demand for local public services, and,
consequently, the fiscal viability of the jurisdiction. In response to
fiscal retrenchment and restraints, municipalities are increasingly
using land-use instruments in the design and control of community growth.

Community general~plan zoning and growth—confrol ordinances have
'pervaded local management of development. In the city of Petaluma,
for example, a Residential Development Control System serves to "con-
trol the rate, distribution, quality, and economic level of proposed
development. . . ."1 The neighboring city of Rohnert Park, historic-
ally the antithesis of exclusionary zoning and encumbering land-use cén—
trols, also recently implemented a strict form of growth management.

In fact, approximately thirty-five San Francisco Bay Area jurisdic-
tions have enacted some form of growth management or moratoria on res-
idential development since 1970.2 For the most part, growth—control

plans dictate not only allocation of remaining community land area among

lCity of Petaluma, An Ordinance Adding Chapter 17.26 to the Pet-
eluma Municipal Code to Adopt a Residential Development Control System,
Ordinance No. 1321 N.C.S., Effective date: 9/21/78, Petaluma, California.

2Gabriel, Katz, and Wolch [1979], p. 16.
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competing uses, but also allowable rates of development within each
zoned use.

California's recently passed proberty tax limitation has had sub—
stantial impact on local land-use regulation. As indicated by wide-
spread increases in development fees and user charges, Proposition 13
forced local governments to think twice about the fiscal impact of new
community growth. Post—Proposition 13 survey results show_considera—
tion of fiscal impact plays a much more important role in the develop-
ment approval proceés.

In this paper, we explore the implications of a particular com-
munity fiscal zoning policy--that of fiscal dividend maximization——for
local land-use allocation and preferred rate of growth. After a re-
view of relevant literature, the salient characteristics of a_local
land-use allocation model are discussed in section III. The develop-
ment decision is examined from the perspective.of both local government
and the private developer, with particular application to a property
tax limitation. Section IV formalizes these elements into an analytical
-model of local land-use regulation. In the éoncluding section, results
and interpretation of the»model, and implications for empirical inves-

tigation, are discussed.

IT. BACKGROUND

The relevant literature falls roughly into two groups: (1) the-

oretical representations of local government fiscal zoning, and (2)

Ibid.



dynamic models of optimal community development. The focus of this paper
can be described in terms of the intersection of these research areas.

Of the models in the former group, Hamilton [1975] illustrates
a basic fiscal motivation for land—use regulation. The model's general
zoning ordinance results in perfect homogeneity of housing value in each
community. Local governments are unable to engage in fiscal redistribu-
tion, and the property tax is converted into a pareto-optimal, noncapi-
talized, head tax. Here, land-use regulation is utilized to ensure at-
tainment of competitive, private, market efficiency conditions in the
provision of the 1o¢al public good.

White [1975] forsakes the idealized Tiebout world to frame her
modeling efforts around "an especially ch;uvinistic type of local zon-
ing policy under which a community tries to make its own residents bet-
ter off at the expense of newcomers and outsiders."1 In the White mod-
els, zoning regulations or entrance fees are used by the locality to
seléct only highly profitable residential development. Regulatory in-
struments are coordinated in a policy of curtailing housing supply, ex-—
tracting a premium from new development, and/or increasing property
values. White focuses primarily on the traditional property tax and
public expenditure instruments of local government, maximized over
values of minimum lot size and quantity of land to be supplied for de-
velopment, in designing the fiscal impaét of new residential develop-
ment. The author also introduces into her analysis the additional re-

muneration required by existing residents to account for their loss in

Lihite [19751, p. 31.



environmental quality, suggesting a theoretical discussion of. local
government land-use decisions based on the:social, as well as private,
costs and benefits of new residential development.
Portney and Sonstelie [1978] offer a model formulated explicitly
around "profit maximization as a normative criterion for individual com-
 munities in a large, metropolitan area."1 Yet, differences in property-
-value impact among local homeowners are cited as inhibiting»implementa—
tion of suchfa policy objective. Similar to the Hamilton analysis, the
objective of municipal profit maximizing_is efficient allocetion of the
local public good. As such, local tax and expenditure effects are pri-
marily considered among regulatory instruments,.and other fiecal zoning

tools are never explicitly introduced.

Of the dynamic models of optimal communlty development, Shoup

[1978], in evaluating the question of advance municipal acquisition of
land for public facilities, derives the date and cepital intensity of
. development that maximizes the present velue of commqni;y land. Defin-
ing V(t) as the value ofvland at time t if developed in its high~-
est and best use in that period, Shoup maximizes the present value of
land with respect to the date of development. First-order conditions
require. V'(t)/V(t) = r, which suggests that land should be developed
: whenethe rate of increase in the development value of raw land equals
- the discount rate,
Markusen and Scheffman [1978] formulate a two—peridd, general

equilibrium model of the urban land market, in which they examine the

lPortney and Sonstelie [1978], p. 263.



op;imal timing of development as it relates to development costs, ag-
ricultural opportunity costs, level of Ricardian rents, and market
structure. On the model's supply side, developer land sales are max-
imized subject to the constraint that available developable 1and is
e#hausted. Developers are indifferent between sales in thevtwo per-

~ iods if the difference between the discounted land prices in these
periods just equal the agricultural revenue foregone by developing in
the earlier period, plus the burden of incurring development costs in
the earlier period, rather than in the later period. Thevauthors com—
pare the rate of developer land sales and the path of lgnd—p:ice
increases under both perfect competition and monopoly, delineating cir-
eumstances inwhich the existence and exercise of monopoly power do not
coincide.

Bahl [1968] presents a model of the landowner's optiﬁal timing
of conversion and development of agricultural land to urban use. The
author formulates the optimality conditions in terms of a ratio of the
difference between rate of return on land and opportunity cost, in the
current period, to the discounted difference between these variables
for all periods. 1In this model, the landowner evaluates his position
at the beginning of each period and makes‘a decision on whether to re-
tain the land, based on the present value of aggregated future net re-
turns and_tﬁose of the'current period. |

While models of the former type illuétrate certaln motivations
or implications of local government fiscal zoning, they neglect discus-

sion of the community zoning ordinance, either as a reflection of local



fiscal concerns or as a constraint on municipal'deVelopmént-optimiza—
tion.- Thus, these modeling efforté lack any dynamic component or dis-
cussion of optimal diming of development from a fiscal-zoning perspec-—
tive. Models of the latter type illustrate dynamic optimization analy-
sis applied to ufban land develoﬁment, yet they are not formulated in
terms of evaiuating the impacts of parficular local government-fiscal
zoning étratégies on optimal land-use allocation‘and timing'of'devel;
opment., Tﬁese models ignore community zoning or growth-management .
yplans formulated in the context of optimal or sﬁboptimal, intertemporal

community-development allocations. Finally, the above models do not

“ facilitate analysis of municipal land~use regulation in the confext of
a local government tax limitation, as is relevant to the California
case. Yet, changes in development allocation and its timing remain
important local government response variables in the wake of fiscal
limitation."In the following section, an alternative approach that in-

corporates these features is described.

ITI. THE MODELING APPROACH

Devélopers, together with local land~use regulators, ré%iecting
the préferences of both anticipated ahd existing cdmmunity residents,
kare primary actors in determining the rate and compqsition of commun-
ity development. The resultant developﬁent allocation directly impacts
on builder profits;‘extent and direction of intrajurisdictional fiscal
crpss—éubsidization;'avéilébility of lbcal public service and environ- ’

mental amenities; and local government fiscal coﬁStraint. In this



section, we present the key features and background for the modeling of
local land-use decisions from the perspectives of both local govern-

ment and private developers.

The Local Government Land~-Use Decision

A review of existing fiscal zoning literature suggests various
characterizations of local government land-use policy, based on such
goals as efficient allocation of the local public good, exclusion of ser-

vice dependents, or maximization of fiscal dividends and/or residential

property values. While San Francisco Bay Area communities vary consid-
erably in both‘residgnt preferences and ability to obtain fiscal divi-
dends from development, local gqvernment fiséal zoning has fecently
éccelerated due to the tax iimitation's budgétary squeézé. Survey re-
sults suggest'relative fiscal préfitability of development has become
an important municipal decision criterion.l In this regard, the model-
ing of 1oqa1 government fiscal zoning policies, including positive im-

plications thereof, has become an increasingly relevant exercise.

Models of community development allocation should be cognizant
of the variety of land-use regulatory controls utilized by local gov-

ernments. Zoning ordinances or growth-management plans often function

as the cornérstone of commuﬁity policy. As diécussed in the Petaluma
example, these plans typically specify both allowable rate and type of
development. Explicit means of growth control may be replaced by subtle
municipal processing delays associated with development permit applica-

tions. Jurisdictions may also resort to codification of exclusionary

lGabriel, Katz, and Wolch [1979], p. 16.
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objectives in the form of minimum iot_size,_set—back,,or building size
v requirements. Sometimes communities limit growth by resisting the ex-
pansion of public facility capacity to meet projected demand, in turn
requiring the imposition of sewer or water connection moratoriums.
Often residential "environmental" groupsvlobby for the allocation of
developable land to open space. Finally; in recent years--and partic-
"ularly in the context of anproperty—tax limitation--local governments
have turned to development fees and exactions as a means of both ex-
tracfing revenue from and‘designing growth.1
andeling of local government land-use deciéions should account

not:dnly'fdr the diverse means,avéilable to municipalities in’pnrsuit
of a fiscal zoning policy, but should also illuminate fiscal interac-
tions bétween'neWrdevelbpment and the existing community base which

1lie at the core of such a policy. New and exiStingZCOmmunity property
values should come to reflect any intrajurisdictional fiscal cross-
subsidization, including environmental or social spillovers. Suburban
land-use allocations thus often restrict those uses having Significant
adverse impacﬁ on the:fealwealth position of existing nnmmunity resi-
dents. |

Finally, given the fixed and aurable quality of developmént, fis-

.cal zoning modeling shonld incorporate a dynamic component, evaluating
expected municipal revenue and expenditure flows associatgd wi;h devel-
opment at different points in time. The framework shouid allow for an
analysis of future expected prices and trade-offs in timing of develop-

ment, as well as development options on this basis. Such a structure

labriel, Katz, Wolch [1980], p. 76.



could thus suggest delay or acceleration of development,.based on fiscal
zoning objectives, and impacts of fiscal limitations on allocation of

development over time. The model might also be adapted to the study of

gentrification.

vThe Developer Land-Use Decision

The local land-use question might also be examined from the per-
spective of the developer. Here we consider the developer's objectives,
his interaction with regulatory constraints of the local government, and

resultant outcomes with regard to type and rate of community develop-

ment. It is of special interest to cdmpéxé_fhé pféferred development al-
location of developer and municipality, noting potentiél divergence be-
tween the two. | |

As characterized in the literature cited above, the objective of
the developer might be cpnstrued to be profit maximization. It is of
interest to evaluéte the develqper's preferred rate ofvdevélopment, when
land use is dictated by a community ordinance reflecting a particular
fiscal zoning policy, as Weil as the developer's preferred allocation
with regard to both type and rate of development, in the casé where the
community—imposed_constraint is nonbinding. Similar to the dynamic con-
text described above, the framework should allow for the formulétion of
expected future prices and, therefore, allocatién of development over

time based on its relative return.

The developer's calculus diverges from that of the local govern-
ment, however, in that he ignores any intrajurisdictional spillo#ers
associated with his development course. If land use had been deter-

mined by the community, the developer's problem reduces to one of the
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trade~off in development over time based only on expected variation in
sales price and construction costs, plus return and tax liability on in-
terim use. A comparison of municipal and community preferred develop-
ment paths over time enables a discussion of the conditions required

for their convergence. To the extent that these preferred rates di-
verge, the actual rate of development observed empirically may then re-
flect‘phe relative ability of these groups to influénoe local govern-

ment land-use decision making.

Impact of a Property-Tax Limitation

A statewide, local, property-tax limitation, as in Caiifornia's
“-Proposition 13; fepresents a significant change in the régulatory and
‘fisoai constraints faced by local governments and ﬁay be accompénied by
a variety of community land-use ramifications. The altered circum-
staﬁces iﬁclude diminished significance'of the primary, local, revenue-
' raising tool; iosufficient funds to maintain municipolvoervices at pre-
vious 1evéls; increased réiiance on state funding; and a high dégree of

uncertainty concerning future revenue sources and the level of service

provision. Proposition 13 also implies realignment of regulatory tools
by local governmént in an effort to limit local service responsibili—
‘ties, while attempting to capture, through different policy instruments,
revenues lost due to the property-tax limitation. California jurisdic-
tions experienced an approximate halving of property-tax revenues, on
average, subsequent to the passage of Proposition 13. Even with emer-
gency state bailout fuoding, localities registered a revenue shortfall.
The initial response of local governments to the propeféy-tax iim—

itation was primariiy to cut back expenditures and increase reliance on
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fees and user charges. School funding took a statewide average 10 per-
cent cut from the proposed 1978-79 budget levels, after accounting for
receipt of state surplus funds.1 Survey results show that Proposition

13 resulted in widespread, often substantial, increases in local develop-
ment fees and exactions related to new construction.2

Those same results Suggeét that while most local governments did
not rezone in response to the tax limitation, some may have postponed
development within the allocated zones. For many California suburbs,
rising property values, coupled with tax limitation's approximate freeze
on assessed valuation, provide strong incentives for deferral. Although
deferral of development may ease the fiscal squeeze on local government
or contribute to escalatiog in‘gxistipg hqusing values, it also tends to
createAhardship fof'those attempting”to enter the housing market for the
. first time.

For the developer, housing construction may be reallocated across
time due to mandated and induced effects of the tax limitation. The man-
dated celling and approximate freeze in property-tax liability lowers the
cost of holding undeveloped land. Development costs increase due to lo;
cal imposition of developer fees and exactions, as well as delays in
permit processing because of cutbacks in staffing. Coupled with ex-
pected rising property values and anticipated increases in labor and
construction costs, the developer recalculates his prefgrred rate of de-

velopment subsequent to the tax limitation.

1Cal--Tax Research Bulletin, November 1978, p. 3.

2Gabriel, Katz, and Wolch [1980], p. 76.
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.Thus, a fiscal zoning model might evaluate certain objectives of
local government land-use regulation, cognizant of controls in the form
of zoning and growth-management ordinances, as well as the diversity of
other more or less explicit instruments. The model should describe
fiscal interactions between anticipated and existing community bases,.
and -enable evaluation of important dynamic questions associated with
land development.. The formal context should consider preferred land-
use allocation from the perspective of various community interests,
suggesting, as well, testable implications of local government fiscal
limitations. |

An empirical application of the model might fest fiscal zoning
hypotheses associated wifh the nature and timing of local development,
utilization of land-use tools, and impacts of fiscal zoning on local
property values. The empirical model, especially if applied to the
California situation, should enable characterization and explanation
of fiscal limitation-induced municipal land-use regulatory response.

In the following section, the formal analytical model underlying these
hypotheses is presented. Forthcoming research by the author provides

empirical tests of the model.
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IV. A FORMAL MODEL OF COMMUNITY LAND USE

Local Government Fiscal Optimization

In this section, we formulate a dynamic model of suburban govern-
ment fiscal zoning. The behavioral assumption underlying this model is
that suburban governments, through the use of a variety of zoning allo-
cation and growth management instruments, attempt to regulate entry into
their communities so as to maximize fiscal profits associated with new
development. In this_model, we derive an optimal zoning allocation and
rate of community development based on the relative fiscal profitabil-
ity of local development options.

Begin by assuming that the level of local public services is

revised periodically to reflect existing community resident preferences.
Community representatives set the terms by which land can be developed
and are assumed to face a not perfectly elastic demand for development
within the jurisdiction. Also, we assume there exists a perfect cap-
ital market with a risk-free, stable, interest rate r that reflects
the social rate of discount.

To allocate remaining developable community land area among
competing uses and across time, the fiscal profits associated with var-

ious development options are evaluated. Here

N I
e e
(1.1) 1 1-2-1 tzl (Rit(o) - Eit(O)) ,

where:



~-14~

T R, (Q,. ,s)Q
(1.2) \ Rit(o) - z it it it ,
- s=1 (l+r)S
and
T E; Q.80
(1.3) E; (0) = ] &1L £

s=1 (l-i-r)S

Defining terms, let
I = total fiscal profits associated with community development

Rit(O) = discounted expected revenue stream
Eit(O) = discounted expected expenditure stream

R™ = expected per—unit revenues

E~ = expected per—unit expenditures

Q = units of new development

r = social discount rate

s = time periods in which fiscal returns are generated .
t = time period in which development occurs

i = type of development

Making explicit the sources of local government revenue and expenditure

associated with new development,
e _ e e
@-4) Ry (Qs®)Q = TP, (Qy58Q; + 0, (Q58)Q

e e e -
o+ Tit(Qit’S)Qit + Fit(Qit’S)Qit + Git(s)Qit ’

and
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e _ e e e
@.5) Eit(Qit’S)Qit ; eit(Qit’S)Qit-'-Kit(Qit’s)Qit+Sit(Qit’s)Qit ’

il

where: T local government property tax rate
P~ = expected per-unit price of development

o
®~ = expected -per-unit local government composite development
fee and exaction

T = expecped per-unit local attributable sales tax revenues

F¢ = expected per-unit intrajurisdictional fiscal spillover

c¢ = expected per-unit intergovernmental grant

e® = expecfed per-unit intrajurisdictional environmental
spillover

k= expected per;unit local public capital costs

s = expected per-unit local public service costs

Note that, in addition to direct revenue and expenditure components, the
fiscal profit calculationreflects intracommunity fiscal and environment-
al spillover effects associated With the various development options.
These effects may be either positive or negative in impact, depending on
the particular development option and the existing community economic
and spafial configuration. Also, expected prices of development are as-
sumed to reflect future demand for those options.

To ascertain the optimal land-use allocation and rate of commu-
nity development, we consider the constrained optimization problem of:

N T

(1.6) max M(Q, ,s) s.t. ) ) Q. =Q , Q. >0,
{Qit} it i1 t=1 it iF

where Q equals the remaining units of developable land and
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T , :
e e -5
L (RS @090, - S, (@;,.9)0,,) 1+ ) ]

's=1
a- ) lag|
+ AlQ - Q .
1=1 t=1 it

Differentiating the fiscal profit equation, with respect to each Q

i=1 t=1

| N T
1.7) n="7 ) [

it’?
to solve for the optimal development allocation, we obtain:

T h
ol e' e e'
(1.8) %, § (Rit(Qit’S)Qit + Ry (Qs8) - By (Q.8)Q,
t s=0
e -s _
B Q) A+D -1 =0,
for a1l i=1,...,8N, t =1,...,T , and
N T
M =
(1.9) = =Q - z z Q.. = 0 >
9 i=1 t=1 =t
for all i =1,...,N, t=1,...,T.
It follows that, evaluated at the optimal Qit
wa e N
jm it
- h
Szl( RS (@ 900y + B (€ 08) = ESp (@ 09)Q, = B, 90| A4 )

1

T ;- :
e . e e e .
Zl (Rit(Qit’s>Qit + Rit(Qit’S) - Eit(Qit’S)Qit - Eit(Qit’S)) 1l+71) ‘]

for all 41i,j = 1,...,N, t,m=1,...,T.
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This condition requires that the marginal rates of transforma-
tion in development allocation equal the corresponding ratios of dic-

counted local government marginal fiscal profit streams. Furthermore,

(1.11)

o~

e' e e'
. 1(Rit(Qit,S)Qit RS (Q,»8) - BS Q900

- Eit@ws)) A+ =1,

for a11 i=1,...N and t =1,...,T , where A can be interpreted
as the marginal fiscal profit associated with the availability of one

more unit of.developable land. This condition then implies that:

(1.12)

(T

e' e e' -
(R 1 Q80 Ry (Qg08) - Eie(Qe28)Qy, - Eit(Qit’S)) (1+r)°

s=1

T
= Szl(R;(Qjm,S)Qjm + R Q.8 - E?;(Qjm’s)_qjm - E‘J?m(Qjm,s)) a+n™,
for al1 i,j=1,...,N and t,m=1,...,T.

In other words, evaluated at the optimal Qit for all 1i=1,...,N
and t =1,...,T, the discounted marginal fiscal profit streams must be
equal.

Solving for each optimal Q?t’ we obtain the community fiscal
profit-maximizing land-use allocation and rate of development. Reflect-

ing demand-side constraints and various intrajurisdictional development
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spillovers, the above fiscal zoning allocation maximizes thé return on
development to existing community residents.

Next, consider an alternative community development plan, in
which the allocation of land area among development options is based on
other than fiscal profit-maximizing objectives. :Then, land-use alloca-
tion may reflect a preexistipg general plan zoning ordinance or may be
»forﬁulated on the basis of pressure brought to bear by various resident-
constituept groupé. Undér the guise of environmental protection, local
resident lobbies may attempt to restrict allocation to certain develop-
ment options or expand community open space. vAlternafiveiy, local build-
ers may succeed in influencing municipal development allocation with the
aim of maximizingprivate returnon development. Furthermore, zoning allo-
cation may simply reflect the outcome of an exercise undertaken by the
local planner. Given the zoned allocation of community land area, we
here derive the fiscal optimizing rate of development within each zoned
use.

In this case, for any development type i, the constrained op-

timization problem is one of:

T
(1.13) max I (Q, »8) s-t. Z

it

Qit

where a; is the remaining developable land of a particular zoning

classification, and



-19-

T[T
= e _ € -s
(1.14) Ty tzl SZl(Rit(Qit’S)Qit Eit(Qit’s)Qit)(l'*r)

———— T
+ A Q- 21 Q.
t=

To solve for the fiscal profit-maximizing rate of development, we differ-

entiate with respect to each Qit" Evaluated at the optimal Qit,

3 AA/D
(1.15) - Zit - ax;agj -
ij t

— —-

e' e e' e -s
) l((Rij Q1830 + R (@8 = B, (@ »9)0 5 = Ef,(Q )] (1+1)

I o~113

[ e

((R?.t(Qit’S)Qit + R('iat(Qit’S) - Eit(Qit’S)Qi‘t - Eit(Qit’S)) (1+r)_s
1

]

for all t,j = 1,...,T.
This condition reqﬁires that the marginal rates of transformation

in the allocation of a particular development option over time equal
the corresponding ratios of discounted local government marginal fiscal
profit streams. Again, we may solve for X, which in this case can be
interpreted as the marginal fiscal profits associated with the availabil-
ity of one more unit of developable land in the allocated zone. The dis-
counted marginal fiscal profit streams must be equal across time periods
in which development occurs.

| Finally, we might also examine the case in which the rate of com-
‘munity development is set exogenously, and derive the optimal allocation

of development between competing uses in each time period. The rate of
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community development might be set by a preexisting growth management
plan. Alternatively, bureeucratic-constraints may imply that optimiza-
tion over time is ignored by local decision makers. In this case, the
question involves the optimal trade—off between development options in
a particular period.

The constrained optimization problem here is analogous to those
formulated above, although in this case the fiscal profit equation as-
sociated with a particular time period is‘differentiated with respect
to units ef eaeh defelopment option to obtain the optimal trade-off
among those options. Evaluated at the optimal Q;t s, the marginal
rates of transformation across competing development‘oﬁtions must equal
the corresponding ratios of local government discounted marginal fiscal
profit streams. Similarly, for those allocated uses, the discounted

marginal fiscal profit streams must be equivalent.

‘The Developer Land-Use Decision

In this section, we examine issues related to the optimal timing
of development‘from the perspective of the local developer. The analy-
sis in this section is baeed upoh assumptions that the developer:

1) develops his land in a manner consistent with the local zon-
ing ordinance;

2) possesses the‘same set of information on future pfices util-
ized by the local government in its zoning allocation decision making;

3) is risk-neutral (as are representatives of the local govern-

ment) ;
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4) is required to sell his development in the same time period as
that in which construction takes place;
5) faces a perfect capital market, with a stable, risk-free inter-

est rate p that reflects the market rate of discount (p # r).

Let us initially assume that the jurisdictional zoning allocation
reflects fiscal profit-maximizing objectives. Recall that the quantity

of land allocated to a particular type of development is:
’ _ T
(2.1) Q = Z Q, -

Assume that the quantity of land 6; is owned by a single developer and
that this entails his entire land holdings. We now wish to examine the
private profit-maximizing rate of development from the perspective of

the developer. To allocate land development across time, the developer

calculates his private return on development. Here,

T
P _ e - e -t
(2.2) = tzl ((Pit(Qit’t)Qit Cit(Qit’t)Qit) 1+0)
=1 . e
- L (v, @Q;,590,)) A+ 0 ) :

Defining terms, let:

fos
Il

P private developer profits associated with development type i

time period in which development occurs

rt
I

expected per-unit price of development

gl
[

units of new development

L
1l
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C~ = expected per-unit costs of development, including construction
costs, land preparation, and the like

p = market discount rate
vV = éxpected per—~unit market value of zoned site prior to development

s = éeriods in which returns on land are genérated

T = property tax rate
Note that unlike the fiscal profiﬁ equation, the computation of developer
profits excludes terms rep;esenting fiscal or environmental spillovers
capitalized in neighboring property values and associated with the de-
velopment.

To ascertain the optimal allocatiqn of development across time,

the developer considers the constrained optimization problem of

T
p - —
(2.3) {gax}ﬂ (Qit,s) s.t. tZl Qit = Qi s Qit > 0 , where

it
P : e e -t
t-1 T

e -s _— i

B SZl (Tvit(Qit’S)Qit) 1+0) ) + A Qi_ - t__Z_l Q¢

It follows that, evaluated at the optimal Qit and Qij ,
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aQ
(2.5) - §ai£ =
ij
e' e _ ' _ e -7
[(Pij(Qij’t)Qij + pij(Qij’t) Cij(Qij’t)Qij Cij(Qij,t))(l+-p)

e' e e e -t
[ 2100y, *+ 25, @t - €@ 000y, - @0 A+e)

jl(rve'(cz §)Q,. + rve,( ))(1+ )78
13 Quyr8)Qy + TV5(Q 408 P VS

‘] = 8A78Qit ’

o~

1
' ve ( )Q, . + v ( Y @a+p)”
l(r 1t Qqe28)Q T 7V, (Q; 08 ) P

[ 1]

o~

S

s

for all t,j =1,...,T .

This condition requires that the marginal rates of transformation
in the development of type i over time equal the corresponding ratios
of -discounted developer profits.

Further, at the optimal Qit ,

e' e e' e -t
2.6) (pS, (@ »8)Q +B5, (Q,t) = CF,(Q,,»)Q, — €5, (@, »t)) (L +p)

l .

t '
e : e -s _
(Tvit(Qit’S)Qit+Vit(Qit’S)) 1+p) " =2,

- ]
s=1

for all t=1,...,T, where A can be interpreted as the marginal de-
veloper profits associated with the availability of one more unit of de-

velopable land in this zone. This condition implies that:
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e' e e' _ e -t
RN N TS SR G R L IO [ERTD

t—l '
e e -8

_ (. e | e e' e
= (plk(Qik’ t)Qik+pik(Qik’ t) - Cik(Qlk’t)Qik - Clk(Qik’ t)) (l + p) s

kol e' e -k
for all t,k = 1,...,T . In other words, evaluated at the optimal Qit
for all t=1,...,T, the discounted developer marginal profit streams
must bhe equivalent.

For the optimal development path of the developer to coincide with

that of the local governmeﬁt requires, in the most general case, that:
p' = ' { = =
(2.8) aHit(Qit,s) Hit(Qit,s) for all i=1,...,N and t =1,...,T,

! =
where o 1s some scalar, and Hit BHit/BQit .

In other Wprds, the optimal development paths coincide when

H

@.8) af T (51000900, K, (Q8) - By (@900 =5, (@ o9)) (1+r>'s]
' s=1 ‘
e' ' e e' e -t

t-1 ,
e e —-S
-1 (795000090, + V5, o0)) Q)

for all i=1,...,N and t=1,...,T .
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While developers prefer a land-use policy enabling them to maxi-
mize return on their investment, éommunity homeowners may promote a de-—
‘velopment policy aimed at increasing resideﬁtial property values. There
appears little reason, a priori, why the optimal development paths of the

developer and local government should coincide.

Impact of a Property-Tax Limitation

Now assume the imposition of a local government property tax limita-
fion that has the effects of (1) imposing a ceiling on local property
tax rates equal, on average, to approximately one-half their former
values, and (2) approximately limiting changes in assessed valuation to
changes in property ownership. Assume that changes in property owner-
ship occur, on averagé, less frequently than annual assessments, and
that property values are expected to continue rising in future years.

Further, let us suggest that the property tax limitation implies
other major changes in state and local policy as described above. In
this section, we exaﬁine these mandated and induced effects of the Cal-
ifornia property tax limitation on the 6ptimal community and developer
rates of development derived above.

In the case of local fiscal optimization for land allocated to

a particular zone, recall that:

T T
_ e _ = . -S
RO Szl(Rit(Qit’s)Qit B Q0900 ) D)0

where:
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e _ e e
(3.2) Rip(Quea®)Qye = T2 (Q 0800y, + 04, (Q;»9)Q,

e e e
+ Tit(Qit’S)Qit + Fit(Qit’s)Qit + Git(Qit’S)Qit
and

e _ e e ' e

The imposition of a property-tax limitation, as discussed above,

serves to set:

(1) tT=T, where T< T, and

e = = e
= P <
it,s P , where Pit,t and Pit,t Pit,s for all

(2) p

for all s=¢t+ 1,...,T.
Whereas the subscript t denotes the time period in which development
occurs; here the subscript s denotes a subsequent period in which rev-
enue from this development is generated.
Furthermore, assume the induced state and 1§cal policy response

to the tax limitation, as discussed above, is to set:

(3) 67,(Q,»8) = 7,(Q;»8) where 67 (Q,.,8) > 03, (Q,,»8)

e _ ne ~e e
‘(4) Git(Qit’S) = Git(Qit,S) where Git(Qit,S) > Git(Qit’s)

(5) Sit(Qit’S) §it(Qit,S) where §it(Qit,S) < Sit(Qit,S)

e se se e

At the initial allocation, prior to the imposition of the property-tax

limitation,
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1 = ' =
(3.4) Hit(O) Hik(O) for all t,k = 1,...,T .

The impact of the property-tax limitation on marginal profitability of
development, at the initial allocation, is represented by Git(O) , Wwhere

the subscript X represents the fiscal limitation, and

1 = TI! _ T
(3.5) | 6it(0_) Hit(o) Hit(o)ﬁ

(3.6) 6it(0)£ z (Sik(O)2 implies that

(3.7) Hit(o)ﬁ s Hik(O)2 for all t,k=1,...,T .

In the case where t = 1,2, if the imposition of a tax limita-
: ' < ' s s
tion results in Hil(0)2 3 HiZ(O)z at the initial allocation, then
development will be reallocated across time such that, at the post-

fiscal limitation equilibrium,
x 2 Q% xS o% 0. = Q% + Q% .
(3.8)  Qf; < Qf; , amd Qf, > QO , for Q =0QF *Q

The case of t=1,2, the impact of a tax limitation on the optimal

1] < A} . . .
rate of development, where Hil(O)2 Hiz(O)2 , 1is shown in Figure 1.



-28-

FIGURE 1

I, (0) I, (0)

! (0) \ 1
120, . . (0)
’
Ty, €00,
* *. 1
Qi1,2°%2,s  Qf1-0%,

% . ; . %
f; — ‘ ¢ Qfy

The local representative may attempt to defer development in the case
where the diécounted marginal returns on development 'today" fall, rel-

ative to those expected "tomorrow."

Figcal profit maximization implies that, at the post-property tax

limitation allocation,

1 = ] = :
(3.9) Hit(0)2 Hik(O)2 for all t,k=1,...,T .

Assume that the individual developer faces certain relevent

property tax limitation mandated and induced effects described above.
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Here we examine the impact of the fiscal limitation on the optimal pri-

vate developer rate of development.

p' _
(3.10) Hi (0) =

e! e e! e -t
I:Pit(qit’t)Qit P Q) - Cie Qo) - Cit(Qit’tgl 1+0)

t-1

)

e' e -3
21 (Tvit(Qit’S)Qit + TVit(Qit’S)) A+p) = .

Here, the imposition of a property-tax limitation,‘including in-

duced effects, is to set:

(1) T=T where T < T -

© < v® for all s = t+1,...,T

e
(2) v it,t | dit,s

=— —=e
it,s Vv wherg Vv v

it,r ond V

e _ e ~e e
(3) Cit(Qit’t) = Cit(Qit’t) where Cit(Qit’t) >‘Cit(Qit’t) s

,8) > 67 (Q;»8)

since ¢:t(Qit

Similafly, at the initial developer allocation, prior to the imposition

of the property-tax limitation:

p' _ P’ -
(3.11) Hit(O) Hik(O) for all t,k =1,...,T .

The impact of the property-tax limitation on developer marginal
profitability of development, at the initial allocation, is represented

as w;t(O) , where the subscript &£ represents the fiscal limitation,

and
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(3.12) ¥}, (0 n‘;;(O)—n‘;;(o)z

= ((E?.t Q) - C:t <Qit)) Qit) @+

- t'z'l (T—%)((V?L(Qit’s) - Vi;(Qit’S)) Qit)

s=1
- e -e -S
+ (T'T)(Vit(qit’s)_’ Vit(Qit,s))] 1+p) .
(3.13) ' it(O) 2 1 (0) implies that

1 1
(3.14) Hit(O)z < Hgk(O)z for all t,k = 1,:..,T .

Similar tojthe 1pcal government case described above, if the im~
position 6f a fiscal limitation results. in. Hg;(O) z Hi;(O)Z at the
initial allocation, then the profit-maximizing developer will adjust his
development path éb as td eliminate thié inequality. At the subsequent
post-fiscal 1imitationvequilibrium, discounted marginal returns from de-

velopment are equal across time.
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V. SUMMARY AND CONCLUSION

This paper has presented an approach to the modeling of local
government land-use allocation. After illuminating shortcomings of pre-
vious modeling efforts, background and key features of a dynamic fiscal
zoning model are described, including evaluation of a property tax lim-
~itation. On this basis, a formal model of local government land-use
allocation is presented.

It has been shown that, in the case of community fiscal divi-
dend maximization, development is allocated across competing uses and
time periods, so as to equilibrate the discounted marginal fiscal profit
streams. A sufficient condition for community fiscal zoning and private
" builder rates of development to coincide, in general, is that their re-
spective marginal discounted profit Streams are separated only by a
multiplicative scalar. Differences in both discount-rate and relevant
effects, however, make such coincidence of optimal rates unlikely. Di-
‘vergence in preferred land-use allocation implies potential conflict in
local development policy, in which the outcomes reflect in part the dis-~
tribution of political influence between community exclusionary and de-
veloper interests.

Mandated impacts of the California property tax limitation may
provide incentives for deferral of local development. The fiscal opti-
mization model suggests that deferral occurs when the discounted marginal
fiscal profit associated with development 'today" falls, relative to

that in future periods. Given the effects of Proposition 13, strong
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incentives for deferral of development exist in those communities where
expected future property value increases are the greatest.

Community development optimization is not presented here as a
normative goaliof local public policy. Yet, in California,vdiminished
internal redistribution and atomistic fiscal zoﬁing policies have be~-
come increasingly prevalent among suburban governments. In this regard,
the study of various characterizations of community fiscal zoniﬁg pol-
icy, including positive implications thereof, becomes increasingly im-
portant to the understanding of local government response in the wake
of fiscal limitation.

Forthcoming research by the author undertakes empirical appli-
cation of the modeling contained herein. Specific functional forms
are attached to the 1bca1 government revenue and expenditure compon-
ents, and comparative statics derivatives are evaluated. Using a
sample of fifty~five jurisdictions in the San Francisco Bay Area, and
based upon these a priori notions, various regression equations test
hypotheées of the fiscal optimization model and impacts of California's

property tax limitation.
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