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ABSTRACT
LAND USE REGULATIONS
AS A FORM OF MARKET SEGMENTATION
by
PAUL HAJJAR

This thesis presents a theoretical model of Land Use
Regulations

(LUR) as a form

of market segmentation.

It

focuses on private restrictive covenants and considers only
the aspect of the separation of uses that they contain.

The

model concludes that the legal possibility of imposing a
constraint on the conversion of land from one use to another
allows a developer to increase the total value of a tract
beyond the case where such restrictions were unfeasible.
According to the model, price differentials between various
land uses are due to the constraint on supply imposed by
the LUR. In a second step, the model incorporates other
possible causes for price differentials namely externality
and locational factors — fiscal aspects are neglected
because of the Houston specific conditions — and compares
eight possible combinations of effects on land markets.
Using the prices of lots in various subdivisions of the
Houston area, and the indéniable existence of LUR in all
of them, we are able to eliminate all hypotheses not con¬
taining the market segmentation element presented.

The thesis concludes that while locational and exter¬
nality aspects affect the land markets and cause certain
price differentials, the actual distribution of these price
differences cannot be rationalized by externality and loca¬
tional aspects alone.

Introducing a market segmentation

rationale in combination with the above mentioned aspects
allows us to explain the distribution of prices differences
observed in our examples.
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CHAPTER I
INTRODUCTION

Most economic explanations of zoning, restrictive cove¬
nants and other land-use regulations (LUR henceforth) center
on the concept of externalities.

The main reason for the

existence of LUR would then be to control the location of
activities that generate external diseconomies.'*'

While this

view appears very reasonable, it fails to explain many other
aspects of these same LUR.

Beside separating housing from

commercial and industrial activities, LUR also allocate land
among these alternative uses.

Moreover, within each general

category of land use, LUR segregate between a whole array of
particular uses and densities and also impose a certain rigi¬
dity on the transfer of land from one use to the other even
2
at the marginal periphery of each zone.
Other economists have focused on the fiscal aspects of
LUR, and proposed an explicative theory based on the alloca¬
tion of public goods.

According to this theory, the differ¬

ence in tastes and income among households coupled with the
location specifity inherent to some public goods provided by
local governments create a form of market failure.

To solve

the free rider problem resulting from this particular situa¬
tion, a set of institutional controls are imposed.

A segre-
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gation by communities, offering different types and quanti¬
ties of public goods would then be the optimal solution for
the market failure in allocating efficiently local public
goods.^
In this thesis we are going to defend an alternative
rationale for LUR.

Instead of viewing LUR as an emanation of

a public entity, such as a municipal authority or a neighbor¬
hood association, motivated by some vaguely defined concept
of public good, LUR will be viewed as an instrument of market
segmentation introduced by the developer.
is very simples

Profit Maximization.

Here, the motive

LUR will be presented

not only as a tool to internalize many aspects of the exter¬
nalities but also as a mean to vary the relative supply of
land available for a given activity at a given location and
thus help the developer capturing quasi monopolistic rents.
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In the next chapter, we will briefly review the theore¬
tical arguments presented by some economists to justify the
existence of LUR, the empirical findings they reached and the
problems that both their methodology and conslusions suffer
from.

Since quantifiable effects of LUR should appear in the

prices of land,^ we will also go over the real estate expla¬
nation for the existence of difference in prices per square
foot between two lots.

The real estate's argument is sum¬

marized by the concept of location.
this interpretation?

Can economists accept

What is exactly meant by location?

What would be the consequences of accepting this rationale?
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The third chapter develops a model of a developer's
choice in the subdivision process.

The model is explicitely

formulated to highlight the importance of the developer's
decision in the allocation of raw land among alternative urban
uses.

The model uses simple economic concepts such as "supply"

and "demand" to rationalize the differences in prices that
frequently exist between land restricted for different uses.
In short, after deciding where to invest — which particular
geographic location within the urban zone — and how much
land to buy initially, a developer's problem becomes to decide
how much land should be restricted, if any, for each of the
activities he believes there will be a demand for.

LUR enter

here as an institutional tool that allows a developer to have
many more choices and initiative than in a free land market
where restrictions were institutionally unfeasible.
Chapter IV is a critical review of the major assumptions
and results of the model constructed in chapter III.

Did

neglecting the locational aspects, the externality dimension
as well as the fiscal factors of the issue reduce the expla¬
natory power of the model?

Did the absence of the factors

considered as the essence of the rationale for LUR trivialize
the question?

Or did these simplifiying assumptions allow us

to isolate a central aspect of LUR.

By focusing on the arti¬

ficial scarcity created by the imposition of LUR and by
presenting the developer as the dynamic element of land
markets, the model reproduces a less deterministic version
of land markets where the developer is an "entrepreneur"
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taking meaninful decisions and assuming their risks.

After

reviewing a set of empirical data collected in the Houston
area, we will defend the model as an interesting and original
attempt to redirect the lines of inquiry in what we believe
are the principal elements in the existence and development
of LUR.
The last chapter serves as a conclusion.

It reiterates

in a more succint manner the major statements of this thesis.
The fifth chapter will also place LUR in a historical pers¬
pective as a result of a continual interaction between the
economic, legal and political agents.

The chapter also pro¬

poses a series of empirical tests and simulations that could
be conducted to prove or disprove the validity of the model.
And finally, it calls for further research in this field
which could eventually lead to a consistent and well articu¬
lated theory of land-use regulations.

CHAPTER II
LITERATURE REVIEW

Literature dealing with economic effects of LUR can all
be viewed within the general framework of "externalities."
For the purpose of this thesis, we will distinguish between
the different conceptual approaches that economists have taken
while analyzing this issue.

From one side an "empirical

school" have taken for granted that LUR's role was to control
external diseconomies generated by some activities, such as
commercial and industrial uses, and suffered by others, such
as single family homes.

This school set itself a goal to

measure these negative externalities within various metropo¬
litan areas.

A review of some of the representative papers

in this direction will be presented in the first section.
From the other side a group of economists saw LUR from a fis¬
cal point of view as a mean used by various communities to
insure that each consumer is paying for the public goods he
is using and thus solving potential free rider issues.

This

approach will be presented in the second section of this
chapter.

Finally, other economists have approached LUR issues

outside the two .previous perspectives, and the third section
of this chapter will present some of these alternative ratio¬
nales.
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Before going on with the purely economic studies let us
go over the explanation given by real estate circles to ex¬
plain the price differentials that frequently exist between
various lots, namely location.

As used by real estate agents,

location encompasses geographic and topographic factors, neigh¬
borhood effects, traffic counts and virtually all other factors
that might affect the price of a lot and could not be quanti¬
fied.

For our purposes it will be useful to differentiate

between endogenous and exogenous locational factors.

We define

endogenous locational factors as those factors that can be
created and 'changed during the development process.

The

elements that are independent of the developer's decisions
will be called exogenous locational factors.

Whenever the

word location will be used in this thesis it will mean "ex¬
ogenous locational factors" unless otherwise specified.

It

is important to note that in large new suburban developments
most of the locational factors are endogenous.

A.

Spatial Externalities: The empirical approach
Using data from the Pittsburgh area Crecine, Davis and

Jackson (1967) were unable to identify any systematic negative
effect on single family house values by neighboring non resi¬
dential uses.**

Grether and Mieszkowski analyzed values of

single family houses in the New Haven area (1980) , they found
that only heavy industrial uses could cause significant reduc¬
tions in residential property values.
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Another set of studies found that values of single
family homes as well as the apartment rents were negatively
affected by neighboring commercial and industrial uses.
Kain and Quigley in St. Louis (1970) as well as Stull

(1975)

who used the Boston area reached results that seem to contra¬
dict those presented in the previous paragraph results.
Any consistent interpretation of the empirical results
of the above mentioned studies will have to take into consi¬
deration many theoretical and methodological arguments such
as:
1. The use of the hedonic focuses on demand, while
the coefficients obtained reflect an interaction
of supply and demand, this approach might therefore
7
be questionable..
2. Since areas studied were zoned, the absence of
negative effects on values may reflect successful
zoning practices rather than absence of externali¬
ties .
3. Excessive aggregation might mean that what we notice
as no effects is in fact a set of opposite effects
cancelling each other.

Peterson (1973) pointed out

the possibility of zoning affecting properties in
different manners.**
4. As Thornton (1978) noted, values are not the only
measure of externalities an increase in the moving
9
rate is another measure frequently ignored.
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Furman (1982) isolated seven economic factors that might
distort

empirical studies of externalities.

Using data from

the Houston area, Furman concluded that home-buyers are willing
to pay a premium of five to twelve

thousand dollars (5% to

8%) for properties located in zoned or residentially restricted
neighborhoods.

Moreover Furman's study found no significant

price difference between zoned and restricted neighborhoods^

B. Fiscal Effects
Land Use Regulations can also be viewed in the context
of local government finances.

The Tiebout model (1956) was

extended by Hamilton (1975) and Henderson (1979).

According

to this approach LUR insure that each consumer is paying for
the cost of the Public Goods he is consuming, and thus no
"free rider" issue arises.

The suburbanization of America

after WW II seems to have followed a Tiebout type of rationale.
The failure of markets in allocating public goods can thus be
corrected by the rise of numerous local governments which
would each produce a basket of public goods that attracts a
certain number of consumers.

Since Houston didn't follow the

dominant pattern of zoning and independant suburban communi¬
ties, I shall not dwèll further on this side of the issue.

C. Alternative Rationales
Several economists have attempted to explain LUR on
other grounds.

Breton (1972) built a model of neighborhood

selection in which the amount of regulation is a substitute
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for an insurance against the possibility of unwanted activity
locating next door.
ure in

LUR are then the answer for market fail¬

neighborhood risks.

Because of "moral hazard" pro¬

blems no private business will arise and sell insurance poli¬
cies which would have allowed house owners to maximize their
welfare by internalizing risks.

Breton concludes that LUR

such as zoning and restrictive covenants eliminate more risks
than what would have been socially optimal, and thus are
somehow inefficient.
In another interesting- direction of thought Maser, Riker
and Rosett (1974) propose another possible rationale for the
existence of price differentials.

Hierarchical zones coupled

with unintentional random errors by the zoning authorities
could lead to a shortage that would provoke a price differ¬
ential.

Let us look at the case where only residential and

commercial uses exist, and each period the planner allocates
land.

When residential land is under allocated, the hierar¬

chical structure of zoning permits to shift some commercial
into the residential land market.

When the opposite happens,

prices of commercial land rise because of the impossibility
to convert residential land to commerical uses.
Both approaches presented above represent original at¬
tempts to explain LUR and price differentials in a manner
different from the "mainstream" urban economics.

The Breton

explanation is particularly interesting because it seems to
focus on the causes of LUR rather than on their effects.
model presented in the next chapter is to be viewed in the
same perspective.

10

Our

CHAPTER III
THE MODEL

In this chapter a model of land markets is constructed,
its objective is to show that price differentials, between
land allocated for different uses, can exist even if we didn't
take into consideration locational, externality and tax fac¬
tors.

The ability of a developer to restrict certain amount

of lands in given locations for specific uses create a very
particular land market in which the price per square foot
can be considerably different depending on the size of the
lot, its location within the tract, as well as on the uses
permitted on the lot.

We are arguing that the ability to

restrict the use of a land after it has been sold gives the
developer the possibility to segment the land market and
therefore increase the total revenues of his operation.
First we will build a simple version of the model from which
we will get the essential thesis: Land Use Restrictions can
be viewed as a form of market segmentation.

Then we will

modify the basic model by relaxing some of the assumptions
initially placed and we will show how the basic result is not
altered.

In some cases the removal of the assumption will in

fact reinforce the orginal result while in others it might
tend to offset it.
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The Basic Model
Let R be a developer who owns a tract of land L in a
given desirable geographic location G.

R's problem is to

subdivide L and sell it in a way as to maximize his revenues.
Let us assume that:
1. Subdivision costs are négligeable.
2. Within L all locations are identical.

12
.

3. Only 2 activities A & B are economically
desirable in this tract.
4. No externalities flow between these two
activities or within the same activity.
5. The size of the lots necessary in each of
these two activities is the same "s".

A.

Single Market Case
In an unrestricted, free market economy where prices

adjust instantaneously in a way where supplies equal demands,
the tract of land L will be subdivided into N identical lots
(where N=L/s).

The price per lot will be determined by the

intersection of the supply and demand functions.

It is also

self evident that under such circumstances each lot sells for
the same price since on the market all lots and buyers are
anonymous and the identity of the lots implies an equality
in prices.
The supply function is vertical S=N and the demand
function will depend on the "market conditions" of the time
and place.

Let us take off the concept of instant market
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adjustment and give the developer a variable he can decide
upon: Price/Lot.

Two possibilities arise, we will proceed

to analyze them separately.
1. Perfect Competition: If Land Market's in. location G were
perfectly competitive, the price per lot is already pre¬
determined by the market.

If R decides to set a price

above the market's price, nobody will buy any lot from him.
If he decides to set a price below the market price, a large
number of buyers would "queue" in to buy these lots...

And

of course the rational R would set a price P*, sell all his
lots and maximize his profits.

(Fig. la)

2. Monopolistic competition: If land markets in G were
characterized by a monopolistic competition situation, R
faces a negatively sloped demand curve.

Depending on the size

of the tract L and the availability of close substitute lots
in the neighborhood of G the slope of D can vary.

In the case

where L is pretty large and the location G is very desirable
the demand for lots faced by R can be rather steep and a
rational developer R would not offer N lots or more precisely
he would set the price of his lots at P2 rather than P, and
therefore selling W2 lots.

R's objective here is to maximi-

nize Pi x Ni, for D downward sloping and N such as sum of
Pi x Ni less or equal to the size of the tract.

For a given

size of the tract, the monopoly power enjoyed by R will grow
with the elasticity of demand, for cases where D is very steep
R would hold most of his lots out of the market.

Introducing

development costs would tend to decrease the supply of lots

13

FIGURE la
Market for lots in a perfect competition case.

Price/lot

A

P*

Demand

N=L/S

Number of lots

Figure lb
Market for lots in a monopolistic competition case.

Price/lot

Number of lots
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and give the developer the incentive to develop only a smaller
fraction of his tract.

B.

(fig. lb)

Two Submarkets
Up to now lots have been viewed as a single commodity

selling in a single market.

Now let us introduce the pos¬

sibility of segmenting the market into two submarkets spe¬
cializing in selling lots for activities A and B respec¬
tively.

We will assume a monopolistic competition framework

in the sense that demand function for lots to be used in either
activity will be considered downward sloping.
Will segmenting the market affect the prices of lots?
Would such a segmentation create a difference in prices of
lots depending on which

submarket they are being sold in?

To analyze these questions we will use the model pre¬
sented by Hamilton in which the two demands are graphically
represented in the same picture with different origins.
(fig. 2).

The horizontal axis represents all the available

lots N, on one side the vertical axis will represent the
price per lot when used for activity A, at the other side
the vertical axis will be for the price per lot when used for
activity B.

Point 0 represents the situation where all lots

are used for activity B, conversely point O' represents the
situation where all lots are allocated for use A.

Da and Db

are the demands for lots used respectively in activities A
and B.

It is easy to accept intuitively the assumption that

if most of the lots were allocated for activity B and very

FIGURE 2
Demand for land, for uses (a) and (b), in a given development.

>
Na

Nb

<
N, total number of lots

16
few were left for activity A.

Close to 0, Pb should be rela¬

tively low and Pa relatively high.

Similarly when most lots

are allocated for use A and very few for use B, prices of
lots in the A submarket would be low while prices in the B
submarket will be high.

Now this reasoning can hold only if

the two submarkets are completely insulated and no furhter
transactions can occur between buyers.

In reality these

assumptions seem too heroic, nevertheless we have to realize
that real estate markets are not a model of "free market".

We

will return on that point in the following chapter, let us
only keep in mind, that Multiple Listing Services edit volumes
of properties for sale in which properties are grouped by
category of use; Commercial, Residential, Industrial...
Let us first assume the existence of these ideal condi¬
tions in the land submarkets, perfect and costless information
is available and the costs of converting a lot from one use to
another are zero.

In these ideal conditions the prices of lots

in both submarkets will be equalized and the total number of
lots N, will be allocated in a way where: Pa = D *
Pb = D

*—1

1 *3

(N6).

(Na) =

In this case market mechanisms determine

prices and allocate the proportion of lots to be used in each
use.

We can see here that the developer's decision are irre¬

levant if he decides to allocate more land for use. A and less
for use B, in submarket A the price per lot will be lower than
in submarket B.

Therefore potential buyers would only buy

in submarket A;

we can even suppose some intermediaries might

arise to do the conversion.

Market mechanisms will take the

17

system back to equilibrium.

Now let us introduce the pos¬

sibility of imposing "deed restrictions" which would forbid
14
the conversion of lots from one use to another.
The deve¬
loper which up to now was unable to influence the final out¬
come of the market allocation becomes able by his decision to
determine the amount of land used in each submarket.

If the

developer decides to move away from point W, which represented
the market equilibrium, no market mechanisms would be able to
alter the allocation or move it back to W the previous equi¬
librium.

In figure 3, a case where a restriction on the con¬

version of lots increased the total value of a tract is
depicted.
The question remaining is why would a developer want to
reach this "unnatural" equilibrium?

Why would he want to

"oversupply" one submarket, "undersupply" the other and
create a differential in prices between the two submarkets?
The answer is rather straightforward, if a rational agent
introduces a restriction which creates a differential in
prices, he very likely will be benefiting from such a res¬
triction.

In short, the total value of the lots doesn't

have to be maximized at point W, in fact only under very
specific conditions can point W maximize the total value of
the development.
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Moreover, in our model the only parameter that our
developer has the discretion of selecting is the number of
lots to be allocated to each submarket.

Without the ability

to impose enforceable restrictions on the conversion of lots

18

FIGURE 3. A case where restrictions increase the value
of the tract

Pa
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from one use to another, this only decision parameter is
meaningless and the model is self-determined.

The legal

possibility of restrictions gives the developer the potential
of expanding his revenues (or profits in our specific asumptions) beyond the unrestricted market case.^
Before formally presenting the significance of the above
result we can present another "right" that a developer can use
and which can allow him another degree of liberty while making
his development decisions: "No clearing requirement."

The

"No clearing requirement" is the fact that a developer options
are not limited to decide which proportion of his lots to be
allocated to which submarket he.can also decide how much land
not to offer at all.

(fig. 4).

This NCR is equivalent to a

price control or more precisely it is its converse.

If Po is

a market price quilibrium at which the supply equals the
demand, and PI is a traditional price control situation P2 is
a case where the seller sets a price higher than the clearing
price Po, the NCR stems from the quasi monopolistic power
that our developer holds on land in location G.

The importance

of this factor by itself or in combination with the ability
to impose restrictions on land uses will be illustrated in the
next section.

C.

Institutional Frameworks
Let us summarize the previous developer possibilities in

two dimension plan which represents all the decision sets

FIGURE 4. Illustration of the Non Clearing Requirement
as a price control

Quantities
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available to R under many institutional conditions.

(fig. 5a)

N lots could be all allocated to use B (point B) and line AB
represents all the possible combinations of Na, Nb that can be
done with the total N lots if all lots have to be sold.

Line

WWl is the set of Na, Nb that could be sold while keeping
Pa=Pb.

Triangle ABC represents the whole set of combinations

(Na,Nb) if no conditions are set on prices to be equal and no
requirement for all the lots to be sold either.

Point W is

the only possibility of Na, Nb combination where Pa = Pb and
all N lots are sold. Point W is what traditionally we might
call a free market equilibrium case.
Conceptually we can distinguish four different institu¬
tional frameworks in which land markets can be operating:
(i) In an ideal free market situation, where quantities and
prices are allocated through an auctioneer like process
W is the only point of equilibrium.

R's decisions are

irrelevant.
(ii) The introduction of restrictions on the use of lots
allows a developer to choose any point on the AB line,
(iii) If a developer doesn't have to sell all the lots, but
conversions from one use to another are not possible,
only combinations of (Na, Nb) on the lineWW' are
feasible.
(iv) When a developer can restrict the use of lots after he
sold them and is not required to sell all the lots he
has, all points of the triangle ABC are possible.

FIGURE 5a. Decision sets under various institutional frameworks

FIGURE 5b.

Institutional frameworks

Market Segmentation
No Restrictions Restrictions
n^n

"ii"

All lots
must be sold
Point W

Segment AB

Market Clearing
Not all lots
have to be sold

"iii"
Line WW'

"iv"
Triangle ABC
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If we look at figure 5 we can see from the geometry of
triangle ABC, lines AB, WW' and point W, we can conclude
that:

TT (iv) >
TT (iv)

n

> 11

(iii) >

rr

(ii)

TT (i)

>

IT being the profit function,

(i)

(in our model, revenues

and profits are identical) we do not need any further
assumptions to get these results.

So giving a developer

the right to impose restrictions expands the possibi¬
lities of increasing profits of a land development
operation.

D.

Relaxing the Assumptions
In this section we will relax some assumptions, each

subsequent paragraph will show how the basic result of the
model would not be altered if one of the assumptions were
relaxed.

The objective of this section is to show that most

initial — rather heroic — assumptions were placed to
simplify the model and do not influence the essence of the
results.
1.

Number of activities
If we decide to relax the assumption relating to the

number of activities economically desirable in location G
the problem remains conceptually identical.
k activities (1,
Dl,
vities.

Let us suppose

..., i, ... k) are desirable in G, let

Dk be the demands for lots by each of these acti¬
R's problem is to maximize:

24

The sum of Pi x Ni
s.t.: sum of Ni less or equal than N, for i = l..k
PI = PI

(Nl) ,

..., Pk = Pk (Nk)

Where N is the total number of lots and Pi (Ni) is the
inverse demand function.
If k = 3 we can visualize the problem in 3 dimensions,
(fig. 6a). In a free market, no restriction, all clearing
case, only one point W is the equilibrium.

Whatever R's

decisions he can at best realize the revenues of a W sub¬
division.

If R subdivides at a point different from W, market

mechanisms will move the system back to W.

Meanwhile R could

lose.
Allowing R to impose restrictions and to choose prices
that will not clear the market, will permit the developer
to choose any point within
2.

the tetraheder.

Size of the lots
The second assumption relating to the size "s" of all

the lots allowed us to compare the different demands of land
on the same graph, and to easily aggregate and inverse these
functions (Number of lots, price per lot).

However we could

also assume that each activity i requires a lot of size "si"
then the problem becomes:
Maximize sum of Ni x Pi, for i = i,

..., k

subject to sum of si x Ni less or equal to L
for Pi = Pi (Ni)
Here again the model is slightly modified, but the dimensions

25

FIGURE 6a. Decision sets in the case of three possible activities

«b

FIGURE 6b. Changes in decision sets where the sizes of the lots
depend on the land use

c

Three uses

Two uses
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of the decision set are always increased by allowing the
developer to introduce restrictions as we can see in figure
6b.
3.

Subdivision costs
By ignoring the subdivision, development and conversion

costs the model was trying to prove that even in the absence
of these factors a price differential could exist.

By no

means should it be understood that we believe these factors
do not influence the prices and quantities of lots allocated
to each activity.

Cost functions of subdivision activities

can conceptually take different forms: Let us only distin¬
guish four possibilities:
a. The cost function can be neutral vis a vis the size of
the lot in the sense that the cost per lot is the same
whatever is the size of the lot.

Or it can be propor¬

tional to the size of the lot.
b. The technology used for subdividing can display a con¬
stant return to scale (CRS> f or an increasing return to
scale (1RS ).
Combining (a) and (b) we obtain the four possibilities.

A

CRS technology would not affect the allocation of land, an
increasing return technology would tend to increase the
supply of lots everything else being equal.

If the costs

of subdivision were fixed per lot their effect should be
neutral since the net revenue per lot at the margin would
not be affected, however if costs were proportional to the

27

size of lots, the net revenues per lot at the margin would be
larger for small lots and the system would tend to allocate
more for small lots then for large lots.
In a 2 activities example, assuming 0 was the optimal
point chosen by R under the (iv) market conditions (restric¬
tions and NCR case) we can graphically represent the effect
of introducing costs of subdivision.

(fig. 7).

We notice in cases 3 and 4 the effects of restrictions
and NCR can be reduced and the model becomes more deterministic.
In any case the introduction of costs could alter the results
depending on the specific form of the costs.
4.

Location and externality factors
The model assumes that all lots within L are in an iden¬

tical location and that no externalities exist.

These two

factors are considered by most economists and real estate
specialists as the main reason for the existence of LOR.

We

will analyze the effect of these assumptions in the next
chapter.
We have now a model which shows that even in the absence
of externality and locational factors, LUR can be introduced
and will have important effects on the market allocation of
land among alternative uses.

In the next chapter we will

«

proceed to show that this alternative rationale

can have an

explanatory power in real cases where the traditionàl ratio¬
nales failed.
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FIGURE 7. Effects of Subdivision Costs on Land Development
Under Various Hypotheses

Size of the lot
Size of the
Development

Constant Return
to scale

Increasing Return
to scale

Fixed per Lot Proportional to size

CHAPTER IV
A CRITICAL REVIEW

The model presented in the previous chapter pretends to
explain LUR, yet it doesn't take into consideration location,
externality and public good factors.

The model ' s only rational

actor is the "Developer" and no mention of other agents is
introduced.

Moreover, downward sloping demands, monopolistic

power to the Developer and market mechanism adjustments are
implicitely assumed whenever needed1

The purpose of this

chapter is to explain and rationalize the reasons stated above.
The first section will deal with the factors not taken into
consideration by the model and the second section will go
over and defend the implicit assumptions.

The third section

explores theoretically the possibilities for testing the model
in ideal conditions while the fourth section will present the
results of a series of field studies undertaken in the Houston
land markets.

Finally the fifth section will tie together

the results of this chapter into a brief and coherent defense
of the model.
A.

Neglected Factors
1.

Location
In chapter two we criticized the emphasis given by

Real Estate circles on the location factors in explaining the
differences in prices between any two lots.

We mentioned how,
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in a new development, location is to a large extent endogenous
to the development process.

The author believes that a "lo¬

cation" is an effect and not a cause of a subdivision process.
Being an effect location cannot be incorporated in a model
which pretends to duplicate a developer's choice.

Now of

course some location factors are beyond the developer's
decisions

(there is only one corner at the intersection of two

major roads bordering the development!...), however the model
ignored location for two reasons :
a. If location were the most important factor in deter¬
mining prices while at the same time it was exogenous
to the development process, then the price of a lot
would be a somehow intrinsic characteristic of it
like its dimensions and . the topographic conditions.
Studying the effects of the actions of economic
agents would then be redundant since a "natural"
relationship would exist between the geographic co¬
ordinates of a unit of land and its price.

And any

economic inquiry into the mechanisms which determine
land prices should then be redirected toward dis¬
covering the "natural price"!...
b. We believe that economic agent decisions, in what
concerns urban land markets, are not irrelevant.
Giving a rationale to the role of these agents in
shaping the urban land markets is one of the objec¬
tives of this thesis.
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Now let us for the purpose of argument accept that
"Location, location and location" are the three most critical
factors in a real estate operation.
translate into our model?

How would this assertion

Can the model incorporate such a

feature?
Since the developer is the main actor in our model the
answers to the questions above need a redefinition of the
developer's role.

Now the developer's roles is to find

out — or discover — the right location for the right acti¬
vity.

The closer he gets to the natural configuration —

where the value of the entire tract is maximized — the
higher his profits will be.
Let us take a situation where the shape of the tract to
be developed is a long and narrow rectangle having its width
on a major thoroughare.

(fig. 8a).

Obviously the developer

knows that:
* The location of the lots adjoining the road is better
for commercial uses while the lots deep into the tract
would be more suitable for residential uses.
* The prices that could be asked for lots in each use,
as well as the exact proportion of land that should
be allocated for each use in order to maximize the
value of the whole tract can only be predicted.
Letting market mechanisms — an auctioneer for example —
allocate the lots without introducing any form of control
over the use of the property would allocate the lots in a way

FIGURE 8 a. Implicitely Assumed Shape
of the Tract

FGURE 8 b. Potential losses of land misallocation
under the hypothesis of intrinsic values

allocation

allocation
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that would maximize the value of the whole tract.

(fig. 8b).

Any attempt to impose restrictions on the use might move the
system away from E and thus reduce the total value of the
tract!

In this case the developer has no incentive to intro¬

duce a restriction

that at best would be redundant and that

could be costly in other cases.

So this model can also be

used to describe a land market where location is the major
explanation for prices, however, in that case there is no need
for introducing any restriction.

In a world where land prices

are determined by location, the developer has no economic
incentive to impose restrictions.

As Siegan noted, excluding

gas stations from residential neighborhoods is an unnecessary
step!
2.

Externalities
In a tract of land where only two uses are feasible, two
kinds of externalities could arise:
a. Externalities flowing from one use to the other, for
example the proximity of commercial activities could
negatively affect the value of residential areas.
b. Externalities within the same use like the case of an
expensive house surrounded by cheaper ones that would
sell for less than an identical unit surrounded by more
expensive houses.
The first kind of externalities has been frequently con¬

sidered as the most important rationale for the existence of
LUR.

Many empirical researches have been conducted to measure
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it.
two.

A review of these studies have been presented in chapter
However we would like to add that whatever the magnitude

of these externalities this would only explain the segregation
between the two uses but it wouldn't justify the proportions
of land allocation and the differences in prices per square
foot among the different uses.
Concerning the second type of externalities, to my know¬
ledge no formal economic study has been done in this direction.
Some sketchy stories built on prisoner's dilemma kind of si¬
tuation have been used to justify LUR in this perspective,
however these explanations do not take into consideration the
fact that neighbours can communicate!

Maybe this kind of

externalities are largely responsible of LUR, however measuring
this intra neighborhood externality is very difficult to be
done, I believe that in the future more research should be
done in this direction.
These two factors are certainly important but I do not
believe they are the only factors being behind the existence
of LUR.

The model doesn't incorporate them because it at¬

tempts to justify LUR on other grounds.

If our model shows

that even without taking externalities into consideration LUR
have a solid "raison d'etre", the introduction of externa¬
lities would tend to enhance these effects.

The explanation

presented in chapter III to justify LUR on market segmentation
grounds is not to be considered as an alternative replacing
the externality rationale but rather as another possible
rationale.
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3.

Public goods factor
This approach has also been reviewed in chapter two, the

same reasoning presented to justify not using externalities
can be repeated to explain the non incorporation of Public
good factors in the model.

However the main reason for not

attempting to introduce public good factors into the model
is that I believe that "public authorities" do not form a
single rational ■ agent in the economic arena, therefore
modelling ■ their behaviour in a simple model is unfeasible.
It is one thing to impute a clear objective for a develo¬
per — maximize profits — it is another to theorize on the
objective or objectives a city government is supposed to have.
Moreover, historically public authories didn't independently
initiate any action toward imposing LUR.

17

Although the

level of taxation, the amount of public goods offered and
the institutional frameworks of american cities vary widely
their urban development pattern is singularly similar.
B.

Implicit Assumptions
This section will only treat three of the implicit

assumptions used in the model.
1.

Downward sloping demands
Hamilton and Peterson have explicitely assumed

downward sloping demand curves for land in the typical
communities they were analyzing.

18

This assumption was

essential for any economic study of the issue.

In our model

we used the assumption on the scale of development rather
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than the whole city.

If we take into consideration that in

the Houston area the average size lot of a development is 250
acres with more than 2/3 of the total land lying

in develop¬

ments of more than 500 acres, the extrapolation from the com¬
munity land market to the scale of a development doesn't appear
that heroic.
By introducing a time constraint it becomes more obvious
that the developer faces a downward sloping demand: If in a
one month period R wants to sell 10 lots the price per lot he
would ask, would not be the same like in the case where he
wanted to sell 20 lots per month.
Another critique could be formulated concerning the
demand for commercial lots.

There might be an interval in

which the price per lot would increase with the number of com¬
mercial lots offered increasing.

A person would be willing to

pay more for a commercial lot, on which he is planning to build
a restaurant, if it will be located next to a movie theater or
in some shopping mall.

This issue is very similar to the inter¬

nal externality treated in the previous section, however intro¬
ducing it into our model is possible.

We can easily imagine a

bell shape demand curve, like the one in figure 9, where a
maximum value is situated at some optimal size of a shopping
mall in a given neighborhood.

The problem with using this kind

of demand curves is that it raises the spectrum of multiple
equilibria and considerations about stability will have to be
done.

FIGURE 9. Alternative shape for the demand
of catmecial land.

Price

Optimal size
for shopping mall
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2. Monopolistic power
A relatively large size development and/or a location
specificity inherent in the land itself — proximity to work,
hilly or flat, sandy or rocky, with or without trees,... —
could justify the relative monopolistic power enjoyed by a
developer. A similar lot situated on the other side of the road
may be the same for an objective outsider but it can also be
slightly better for an individual X, whose office is located
this side of the road or whose mother in law lives on the other
side.

X might be willing to pay $Y for a lot situated east

of the road than for an identical lot located west of the road.
If the difference in prices is more than $Y, X might finally
choose to buy a lot west of the road even if he prefered to
live east of it.

Thus, a large number of Xs with many personal

preferences could create a donward sloping demand in various
subsections of a market which might appear homogenous for an
objective outsider.
3. Market mechanisms
The model uses market mechanisms to adjust prices
and quatities.

The developer is assumed to face a monopolis¬

tic competition situation where other developers do not change
their marketing strategy — at least not immediately — what¬
ever he decides.

R doesn't decide how many lots to sell but

he chooses a "sticker" price for his lots, consequently the
market will absorb the number of lots for which they are
buyers willing to pay.a price equal or higher than the
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"sticker" price.

Moreover, I think these assumptions are

realistic in the sense that with them the model reproduces
a land market in which the developer is neither irrelevant
nor omnipotent.
C.

How could the model be tested?
Economic models are simplified schematic representations

of certain realities, they are tools that can be used to
study the effects of some changes.
represent

Models do not necessarily

the way people actually think, they can sometimes

represent the effects of economic agents' actions "as if"
they were.following the rationale of the model.
In the model we have, the developer is in fact the
only rational

actor who takes decisions.

The rationality

of the consumer is embodied in the downward sloping demand
function.

We do not pretend to assert that developers are

in reality following the same reasoning our model predicts,
however, there is more than one way in which reality can
duplicate the model:
1. On a trial and error basis, a developer can try
different combinations of land allocations.

For

example, if eighty percent residential and twenty
percent commercial would sell easier than in a
combination of thirty/seventy, the lesson is that
thirty percent for commercial uses might be a
ratio higher than the optimal.
2. A developer can also start by developing residen-
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tial on one side of the development tract and com¬
mercial properties on the other side.

This way the

market mechanism will show him where the limit bet¬
ween the two uses should lie.
3.

Some developers could simply be applying rules of
thumb derived from a long set of experiences, suc¬
cesses and failures.

Anyway, our purpose in this section is to inquire into
the methodology of testing the model described in chapter
three.

Since after all the people that could know best about

the validity of the model, would be the developers themselves,
one simple way to test it would be to ask a large number
of developers to comment on the model or even to answer by
"true" or "false" to a question like: Do you think this
model represents your problem when it comes to decide how
much land to allocate for each use, or wether or not to
impose restrictions.

Interpreting simple results as a

"true" or a "false" can be more complex than it seems.

A

look on a decision analysis tree in figure 10 shows how
complicated such a method could be.
A more elaborate questionnaire where a developer would
be asked more specific questions such as:

,

* How much would you be willing to pay in order to
have the right to introduce restrictions?
* What would be the effect of a city ordinance re¬
quiring that prices per square foot of two adjoining

FIGURE 10 .Decision Analysis Tree
to interpret simple results

R knows th truth
R is lying
R doesn't know the truth
True
R knows the truth
^ R isn't lyi
lying;
R doesn't know the truth
R knows the truth
R is lying
False

R doesn't know the truth

V

R knows the truth
R isn't lying

\R

doesn't know the truth
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lots be similar, in a ten percent margin.

(Wouldn't

this be in the spirit of the Sherman Act?)
*

If you allocated more land for this use rather than
for that one, do you think the total revenues from
your development would have changed?

Here, a better understanding of the issues would appear
but interpreting all the possible answers would raise metho¬
dological issues that are beyond the scope of this thesis.
A more standard approach would be to study the prices of
real estate transactions in a given area and try to infer
from them the validity of the model and its conclusions.
In order not to use the complex apparatus of the hedonic
price approach, we opted to analyze the prices of vacant
lots.

This approach introduces simultaneously a bias and

a simplification.

From one side, studying prices of vacant

lots gives us the possibility of working in a one dimension
world, from the other side, our sample will be at the mar¬
ginal periphery of the city.

We believe this trade-off be¬

tween simplicity and bias was worthwhile.
Ideally, we would like to see developments in various
parts of the city with regular rectangular shapes, where
only two uses are permitted and all lots have the same size.
If we were lucky enough to find two developments M and N
in similar locations with the only difference lying in the
fact that M has more land available for commercial uses and
less for residential uses than in N.

In short, if we could
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find many (M,N) examples such as we can see in figure 11, we
would also want to find that:
* Price of residential lots in M is larger than price of
residential in N.
* Price of commercial lots in M is less than price of
commercial lots in N.
Then, we would be able to conclude that the model is li¬
kely to be correct.

Unfortunately, not many (M,N) cases

could be found and we had to rely on a combination of direct
and indirect testing methods.
D.

Empirical Evidence
Before presenting the set of examples, a quick review

of the logic behind this testing method is important.
we have a model which shows that by restricting

First,

the supply of

land available for particular uses, a developer could increase
its price beyond the market equilibrium in the case where no
restrictions could have been imposed.

In this situation the

price of lots for one use can be higher than the price of
lots for another use even within the same geographical area.
So, if in reality we could prove that there is a remarkable
difference in prices between lots allocated to different uses
we would have proven that the model could be correct.

However,

this result would be too weak, in order to stenghten the
conclusion we would need to show:
* In absence of restrictions prices wouldn't have been
the same.
* The difference in prices per square foot, should not
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FIGURE 11. Ideal testing conditions
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Subdivision
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1
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I

Residential

Price of Commercial Land in M

Price of Commercial Land in N

Price of Residential in M

Price of Residential in N

45
be due to differences in development costs or the
size of the lot.
*

The difference in prices should not be due to any
fiscal effect either.

This point doesn't have to

be proven in the Houston area where taxes are rather
low, equalized and where the state supports a large
percentage of some essential public goods such as
education.
Let us now look at some specific examples of development.
The eight subdivisions that will be presented are located
about twenty miles from the Houston CBD.

They are all within

two miles from a major freeway.

CYPRESS MEADOW
Cypress Meadow is a subdivision in west Houston deve¬
loped and built by U.S. Home.

The area is about 300 acres

located on Clay road a couple of miles north of 1-10. Surounded by raw land the development is expected to have 1419
homes, only half of this number has been built.

According

to a survey of th association of west Houston developers
the price per square foot for homesite lots averages $1.83.
Since the houses there are rather cheap ($49,000 - $67,000),
taking a rounded figure of $2.00 per square foot we should
be on the upper side of the likely truth.

The average size

of homesite lots is about 6,000 square feet.
Now let us note that all residential lots sell for the
same price, no discount is given for homesite lots adjoining

Clay road or non-residential land within the development.
In fact, potential buyers do not even choose the location
of their house, the only choice they make is the model of
house they want...

So far, this example tells us that re¬

sidential land prices is not changed according to its loca¬
tion within the development.

A $1,000 more is charged for

corner lots as well as for the lots located in a "cul de
sac."

The front part of the development is left without

restrictions, which in fact means that it is to be used
commercially.

Let us add that not all the frontage on Clay

road is unrestricted.
front on Clay road.

Moreover, not all unrestricted lots
A close look at the map on page 47

show us that locations (9) and (10) while being almost
identical to location (1) have been subdivided for resi¬
dential uses while (1) was left unrestricted.
Here the difference between exogenous and endogenous
location is important.

The residential lots fronting on

Clay road all also in a "cul de sac" position within the
subdivision,

(see numbers 11, 12, and 13 on the map).

The

market effect described by the model can also be created
by the subdivision process itself.

As Professor Peter Rowe

pointed out to me in our conversation, endogenously created
locational factors can determine the use different lots can
can be put to.

Restrictive covenants are not the only way

developer can use to restrict the conversion of land from
one use to the other.

We can also note that the lay down
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Cypress Meadow Section One & General Plan
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of the streets as well as the availability of utilities can
influence the potential uses of a lot.
Let us take a look at the prices per square foot of some
lots: Lots (2),

(3) and (4) fronting on Clay road have an

asking price of $5.50 per square foot.

Lot (1) a little more

to the interior has a price tag of $4.50 per square foot. We
notice that within the same development different lots with
very similar characteristics are selling for different prices,
The difference of twenty percent existing between (1) and
(2) could be explained by exogenous locational arguments,
one lot being on the street while the other is 200 feet to
the interior.

The two to three times difference existing

between residential and unrestricted lots in the front part
fo the development could be rationalized by a model like the
one presented in chapter III.
This example supports the findings of the model, despite
their contiguity in the internal part of thè subdivision,
commercial and residential lots are selling for different

100 ft. Commercial

3000 ft. Residential
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WESTGREEN
Westgreen is a 345 acres development with a total pro¬
jected 1,743 lots and 513 homes sold before January 1, 1983.
The price range is from 54 to 65 thousand dollars, the deve¬
loper (Homecraft Land Development) left all the frontage on
Park Row unrestricted while subdivided the rest for single
family homes.

The typical residential lot is about 6,000

square feet and sells for about $15,000.

Prices for resi¬

dential corner lots are $1,000 more while a $1,500 premium
is charged for "cul de sac" oversized lots.

The average

price per square foot in this development is $2.46
for simplification).

(or $2.5

I do not know how much the U.S. govern¬

ment paid for the corner commercial lot, but the adjoining
commercial lot is selling for $6.00 per square foot.

At

first, there seems to be a drastic difference in prices be¬
tween the two zones: $6.00/$2.50.

However, if we take into

consideration that appraisers use a rule of thumb to deter¬
mine values of each part of a deep lot, this rule is called
the "4, 3,2, 1 rule."

According to that rule the first

quarter of a lot fronting on a major road carries 40% of the
total value, the next quarter carries 30% of the total value,
the third quarter has 20% of the value and the last quarter
has only 10% of the value.

Applying this to our example,

we will have the commercial lot selling for: 6 x 300 =180
dollars per front foot, where the first 75 feet in depth are
worth:

180 x .4 = 720 dollars or 720 / 75 = $9.6 per square
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foot.

Similarly, the next 75 feet are worth $480.00 or $6.4

per square foot and the last two chunks are respectively worth
$4.8 per square foot and $2.4 per square foot.

In the figure

below we can see the price configuration in this development
according to two rules.

To the left only average prices are

depicted for the commercial land while to the right the app¬
lication of the appraisers ' rule allows us to draw a more
even kind of curve.

Let us note that commercial land seems

very sensible to locational factors while no effect on resi¬
dential lots appear in this example.

The next page shows us

the general plan of the Westgreen subdivision, a special
attention has been given to concentrate the

traffic flow

at some exit points where commercial lots are on sale.
This example doesn't conform to the predictions of the model.
$9.6

t
* ’•

$6.4

$6.
$4.8

$2.5

—— «

»-

300 ft.
Commercial

C

*

Residential
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PARK IV
On Little York, about 1.4 miles west of highway 6, a
commercial and multi-family residential development is being
developed.

With 1,100 feet on Little York and 1,800 feet

depth, the developer will construct a 100 feet, four-lane
boulevard in the middle and thus render interior lots suitable
for commercial uses.

Park IV is located between two subdi¬

visions: Stone Creek to the east and North Glenn to the west.
Both residentials subdivisions have their frontage lots un¬
restricted, however these tracts are not yet on the market.
Single family homes in the neighborhood sell for an average
of $68,000 and the land there is appraised at $1.75 per
square foot.
Within Park IV, only three lots were on sale in Decem¬
ber 1983, utilties are still under construction.

A 2.38

acres lot on the corner of Little York and the future Queenstone boulevard is selling for $4.5 per square foot.

The

adjacent lot is a little larger but more to the interior
and the asking price is $3.5.

A little more to the interior

a third lot is also on sale for $3.5 per square foot.

The

remaining lots that we can see on the map on page 53 are not
yet on sale, apparently their prices will depend on the
future growth pattern of northwest Houston.

We notice that

proximity to the road seems important only for the first 3
to 4 hundred feet, we also see that the prices in Park IV are
less than those in the previous examples. This might be due
to the fact that more land is available for sale.
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HUMBLE PLACE
East of the old town of Humble, two miles from the 59
freeway and one mile north of the North Belt, a 95 acre com¬
mercial park has been developed.

This subdivision seems to

maximize the number of corner lots and give a wide array of
choices between lots whose sizes vary from 7 acres to 1/4 of
an acre.

Prices per square foot vary from $3.75 per square

foot to $8.50.

Homesites lots in the immediate neighborhood

range from $1.25 per square foot in average standing subdivi¬
sions to $3.00 per square foot in high standing subdivisions
bordering the lake.

A look at the map on page 55 shows that:

Large lots are cheaper than small lots on a square foot basis
(compare lots 1 and 2).

If we compare lots 8 and 10 to smaller

lots 14, 15,..., 24, we notice that smaller lots sell with
a 33% premium on a square foot basis.

Another interesting

aspect in the pricing of lots is the large difference in
prices (10%) for lots which might seem identical.

Finally,

we must take into consideration that only a fraction of the
total land is advertised in the brochures; this result is in
accordance with the model's prediction of limiting the supply
of lots on the microeconomical level.

And of course, prices

in this commercial lots are well above the prices of residentials lots in the Humble area, which conforms to the pre¬
dictions of the model.
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HUMBLE PLACE

seventeen 1/4 acre lots, different prices
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NORTH BELT INDUSTRIAL PARK
Here we have an interesting case of small development.
It is a 20 acre development in the same general area of "D"
at a point where North Belt curves south and intersects with
Lockwood Road.
Reserve A has the highest price per square foot $5.00,
and this seems to be due to a "location" factor at the corner,
however this effect dissipates quickly and adjacent B, C, D
& E reserves have all the same asking price of $3.00 per
square foot.

Reserve G & H are five times as large as B, C,

D or E and they are also located in the interior of the deve¬
lopment.

The projected new road 59' wide should decrease the

"interior effect" but still the large size of these lots
makes their corners rather inacessible, G & H have $1.75 per
square foot as price.

Surrounding homesite

lots are selling

for $1.20 per square foot in the Timber Hill subdivision 1
mile to the west.

200 ft.

BELT
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AMBERWOOD & KENSWICK
On Lee Road just off FM I960, a hundred acres are deve¬
loped into half acre homesite lots, all utilities are under¬
ground.

All lots sell for less than a dollar per square foot

and the seller is negotiable.

Prices of lots vary slighltly

depending on their topography and the number of trees on
the lot.
Adjoining Amberwood there is a General Homes subdivi¬
sion with more than 800 lots: Kenswick.
and lots are $77,000.

In Kenswick, houses

Again a $1,000 premium is attached

to corner lots and a $1,500 extra is for oversized lots.
No price difference exist between lots adjoining unres¬
tricted land and others.
Commercial lots in the immediate neighborhood sell
from $3.00 to $8.00 per square foot.
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AMBERWOOD
A beautifully wooded and private development.
This development consists of 101 half-acre tracts
with underground utilities and private water
system. The natural beauty is of utmost concern to
the property owners and the Architectural
Committee, whose responsibilities are to maintain
continuity, style and appearance. This develop¬
ment is governed by Deed Restrictions.
National Land Company is proud of this
development and willing to assist future property
owners with living in Amberwood. For your
convenience, we offer flexible terms and financing.
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TELGE ROAD: CYPRESS COMMERCIAL CENTER
Here is another example of land development or more
precisely marketing example.

The property is in fact not

developed and only an access road is being built, the sub¬
division is in fact a typical case of creating value by
restricting some uses and thus internalizing the risk re¬
duction form potential other uses (see annex for more de¬
tails) .
As far as prices are concerned all lots are between
20,000 square feet and 24,000 square feet and the asking
price is a uniform $1.05 per square foot the location
within the subdivision is irrelevant.
The front of the "Center" is left as unrestricted re¬
serves A and B with a depth of 400 feet, and asking price
is $900.00 per front foot which amounts to an average of
$2.25 or more than twice the rest of the lots.

However if

we applied the 4, 3, 2, 1 rule of appraising we will get a
continuum in prices.
The first quarter fronting Telge has foflrty percent of
the total value 900 x 40/100 = $360 per front foot or an
average of $3.60 per square foot, the next quarter is worth
an average of $2.70 per square foot and the last 2 quarters
are respectively $1.80 and .90 per square foot.
Beyond the initial 300 feet from the road, the distance
from Telge becomes an irrelevant factor only 1,500 feet has
been marketed while 4,000 more ft. in depth are kept for future
developments.
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FIGURE 14. TELGE ROAD, PRICE DISTRIBUTION
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E.

Alternative Hypothesis
In this chapter, we have critically reviewed the model,

we noted its weakness and highlighted its strength.

In this

section, we will try to integrate some major critiques into
the model in order to create simple alternative rationali¬
zations for land markets.

Since we rejected the fiscal ap¬

proach because of the special example of the Houston area,
we are left with three explicative hypotheses and any com¬
bination of these three:
1. Externality (E), and we mean here only external
externality such as it would appear at the limit
between two uses.
2. Location (L), and more specifically we are going
to use the advantage for commercial activities to
be located on the major roads.
3. Market Segmentation (MS), as presented in the model
of chapter III.
From combinatorial analysis we know there are eight
3

cases to be illustrated (2 = 8), E, L, MS, E-L, L-MS, E-MS,
E-L - MS, 0.

The first three will represent situations where

only one factor is influencing the prices.

The next three

cases are a combination of two factors, the eighth case is
when the three factors are simultaneously influencing the
land market and the last case is the one of a perfectly
competitive market.
On the next page, we have an idealized version of the
nine hypotheses.

Let us note the lines do not reflect any
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FIGURE 15.

Price Distibutions under Various Hypotheses
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demand functions, they plot the prices of lots — we are
assuming "n" same size lots situated on a straight line — to
the left is a major road and commercial uses are to the left
while residential lots are to the right.
Hypothesis 0 is to be rejected outward, there is no econo¬
mist which could support that any land market is so perfect
that all prices are identical at least not in urban America
today.
Hypothesis E would mean that if only externality was the
major perturbance on a land market, then the prices along
the boundary might be different but inside each section the
prices would be the same.

To the left of the boundary,, we

have a horizontal line which means that commercial lots are
not affected by neighboring residential lots.

However, to

the right of the boundary, a curve would reflect the externa¬
lity suffered by residential lots neighboring commercial
developments.
Hypothesis L would offer a "continuum" of prices depen¬
ding on location, highest price for commercial lots on the
road, and lots from each side of the boundary sell for vir¬
tually the same price.
Hypothesis MS, in its pure form would require all com¬
mercial lots to sell for the same price and all residential
♦

lots to do the same but in fact to have two different prices.
This seems very close to represent the reality in residential
areas but in commercial areas it is obvious that the lot
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on the road sells for more than the commercial lot ad¬
joining the boundary.
In all the cases presented, a sharp difference existed
between the prices per square foot of commercial uses and
those of residential uses.

To a certain extent, applying

the "4, 3, 2, 1, rules" to the cases of Park IV and Telge
Road, we could have something approaching a "L" hypothesis,
however, the existence of restrictions is in itself a refu¬
tation of the location alone hypothesis.

Moreover, the rule

of thumb is used by some appraisers and embodies

not only

location but also whatever other causes that could affect
a land market.
Finally, I think that E, L, MS is the closest repre¬
sentation of the reality since it incorporates all the
effects.

Commercial lots command a certain premium when

they are close to a major road (or on a corner), however,
this premium dissipates rather fast. Four hundred feet away
from the corner is not different from five hundred feet
away from it.

For residential, some externality exist but

it must be very localized as shown by many other studies.
In brief, the model coupled with other economic and
real estate explanations can develop into a sophisticated
"new model" that can duplicate and explain a large variety
of real estate prices.

It was important to introduce the

(MS) model in a pure form so the market segmentation and
monopolistic effects be highlighted.

CHAPTER V

CONCLUSION

This research began by examining deed restrictions as a
tool for market segmentation.

During the course of research,

it became evident that a developer, in his quest to maximize
his profits, can use more than one instrument to partition
the land market into various submarkets.

Moreover, it became

also evident that deed restrictions have more than the ob¬
jective of segmenting the land market.

Beside restrictive

covenants, the developer can use the layout of the streets,
the availability of utilities, the pricing strategy as well
as the size and shape of the lots to control the possible
uses that could be done on various parts of his tract.

We

can also add that restrictive covenants not only allocate
various proportions of a tract to different uses but also
segregate between these uses and impose a whole set of
guidelines on the specific way a lot can be used, not only
in the present but also in the forseeable future.
If we consider that the demands for residential and
commercial lots in a given tract are not independent, then
a developer can also be trying to concentrate and capture
the rents created by the interaction of commercial and
residential developments.

To do that, he can use simul¬

taneously restrictions and the physical layout among other

instruments.

So, our study is to be seen as one element in

a matrix of objectives and instruments where each objective
could be reached by more than one tool and each tool can
pursue more than one objective.
Everything else being constant, we showed, through the
use of a simple theoretical model, that restricting the con¬
version of land from one use to the other can increase the
total value of a tract. Ther*., we went on and showed that the
introduction of restrictions could harm a developer if lot
prices were intrinsic to each lot.

In chapter IV, section D

we presented various price configurations which showed that
prices of commercial land was higher than residential land
even when both were situated on major roads (Cypress Meadow)
Finally, we sketched eight different hypotheses derived from
a combination of possible determinants of land prices and
showed how a market segmentation approach could justify
all of them.
As we said earlier, our model is only an element in
a two dimension matrix.

It attempts to relate one aspect

of an instrument (restriction on conversion) to one element
of the objective (price discrimination). It is important to
see the thesis from this point of view.

The model doesn't

pretend to represent the complex reality but it proposes
to show that it is a representation of one of the aspects
of the complex reality of land markets.
LUR in America are introduced by local governments,
or private individuals.

Let us note that while the motive
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behind creating the various forms of LUR can probably be
reduced to an economic calculation, the procedure of creation
is a political exercise and the validation is definitely a
legal issue.

Because of this complex interelation between

the economic politic and the legal aspects; it is not always
obvious by looking at the letter of a LUR to determine its
economic rationale.

For example, the early "districting"

in San Francisco forbid the laundries from being established
in certain districts,

19

a purely economic point of view will

tend to conclude that laundries produce externalities.

If

prices of land on which laundries were forbidden become too
high, one could conclude that this is due to a restriction
on the supply of land available for such activity. . Others
could also propose that, in a well regulated land market,
the differences in prices between land use for laundries and
land use for other "non noxious" activities might reflect
the magnitude of the externality.

However, any economic

inquiry in the existence and magnitude of the alleged exter¬
nalities will have to take into consideration some non quan¬
tifiable aspects such as:
* Political organizations of Chinese americans in San
Francisco at the time.
* Amount of racial prejudice.
* Opinion of the Supreme Court toward similar cases,
to cite only a few elements that could influence the amount
and form of restrictions.

Another interesting example: The New York "height
controls" were introduced by the Fifth Avenue Association
of merchants to curb the spread of garnments manufacturers
in the upper levels and the corollary of having large num¬
bers of poorly paid female workers around their exclusive
shops.
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Here again, the apparent motive can be quite dif¬

ferent from the real motive.

The above mentioned examples

were introduced in order to point out the difficulties of
attempting to empirically test the results of the model.
In the next section, we will propose a simulative approach
to test this model.
Because of the problems mentioned above, we believe
that a direct measurement of real case situations might
not be ideal to test a model which presents a highly idea¬
lized and simplistic version of the reality.

The objective

of the model is to show that LUR, by segmenting the land
market, can and

do

create a price differential; therefore,

the thesis advocates that more economic researches be made
in this direction.

Instead of looking for real cases which

look very close to our ideal testing conditions as stated
in chapter IV, section C, we could create various idealized
cases where some of the prices will be assumed and we could
ask various appraisers to fill out what they think will
be the remaining prices.

This simulation could also be

conducted among various groups such as potential buyers,
real estate salesmen or urban economists.

The result of

69
these surveys could then be tested against our hypotheses
presented in chapter IV, section E.
While more empirical evidence is needed to strenghten
the model's results, we can state that from a theoretical
point of view, the model unambiguously showed that restric¬
tions can be a powerful tool in expending the decision set
available for a developer.

The importance and effectiveness

of this tool will depend on the degree of monopolistic power
enjoyed by the developer and on the relative elasticities
of the various demand functions.

ENDNOTES

Hie very fact that the validity of zoning is based on the Police
Power of the state rather than on Eminent domain shows that from a legal
point of view, LUR are considered as a mean to control externalities.

2

Sometimes zoning authorities create mixed-use and floating zones
and thus reduce the rigidity of land transfer from one use to the other.
However, this flexibility remains limited to these specific transition
zones.

3
Tièbout, Charles M.
"A Pure Theory of Local Expenditures."
Journal of Political Economy, 64 (1956) : 416-424.

4
The layout of the streets within a new subdivision combined with
the limit place and the total amount of commercial land within the subdi¬
vision concentrate the rents.

^Except in free enterprise zones where direct public intervention
alters market prices.

g
The paper concluded that land uses of the type zoning regulations
intent to eliminate have little influence on the value of neighboring
single family houses.
In 1973, Reuter, using data from the Pittsburgh
area, reach the same result.

7
Furman, Janet L.
"Responses to Uncertainty in the Market for
Neighborhood Characteristics." Ph.D. dissertation, John Hopkins
University, 1982.

O

A lot could be subject to a negative effect due to a decreased
of its suitability for residential purposes while at the same time an
increase in value due to its potential as a commercial lot.
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g
Thornton found that building apartments complexes in Baltimore
didn't depress values but increased the moving rates. The costs of
moving have been ignored in the computation of externalities.

^Refusing to take for granted that HJR's primary role is to
control the negative externalities.

1

*We do not state that restrictions are the only instrument used
by the developer to reach their goal.

12 This

seems a very unrealistic assumption, but assuming that
within the tract each lot is unique is even more unrealistic.

13 -1
Where D
is the inverse demand function.

14

Obviously deed restrictions do more than restrict the conversion
of lots from one use to another, they can also insure potential buyers
that no noxious use will be established next door.

^According to Peterson (1973), land values will be maximized vhen
Pa (1 - 1/Ea) = Pb (1 - l/Eb) where Ea and Eb are elasticities of demand.

®If the elasticities of demand for land differ sharply, the
total differences between a restricted and an unrestricted tracts can
be vey large.

^Mills, Edwin S.
"Economic Analysis of Urban Land Use Controls. "
Current Issues in Urban Economics, edited by Peter Mieszkowski and
Mahlon Shaszheim. Baltimore: The John Hopkins University Press, 1979.

18

Hamilton, Bruce W.
"Zoning and the Exercise of Monopoly Power." '
Journal of Urban Economics 5 (1978) : 116-130.

■^Delafons

20

Ibid.

(1969), cited in Mills

(1979).

See note 17.

APPENDIX

Cypress Ccnmercial Center
a project of
Ü.S. Land Development Co.
Caimercial Investment Division
The information provided herein is furnished to assist you in evaluating
the merits of purchasing property at Cypress Caimercial Center. Please
read thoroughly and feel free to inquire <±>out anything you do not under¬
stand. Be advised that the projected holding period for this property is
m to 36 months, but may be as much as 60 months or longer.
1. Location - The project fronts onto Telge Rd. about 7 miles north of
U.S. 290. This area of Houston is growing very rapidly.
2. Tracts -

Each tract is a minimum of 20,000 sq.ft, and is shaped as
to allow maximum development options.

3. Usage -

All tracts are restricted for commercial use only. Office/
warehouse structures are ideally suited for this property as
it reaches development stage. You can usually construct a
building with gross floor space of about one-third the area
of your property (ex. 20,400 sq.ft, tract will support about
7,000 sq.ft, of building space).

4. Roads -

All-weather roads built to county specifications will be
constructed without delay by the developer. The roads will
be constructed on 60' easements that have been dedicated by
the developer for public use.

5. Utilities-Electricity and telephone service is available to all tracts
upon demand from Houston Power and Light and Southwestern Bell
Telephone respectively.
Initially, water and sewer services
are to be provided by individual wells and septic systems to
be installed by purchasor on each tract. The total cost for
both well and septic system will vary from $2,500.00 to $5,000.00
depending on the required depth of the well and the nature of
the soil.
It is possible that in the future a nearby Municipal
or Private Utility District may be formed to provide these services
at a cost.
6. Amenities-No other amenities are planned by the developer.
7. Taxes

-

Presently only Harris County property tax and Tomball In¬
dependent School District tax are collected on the property.
The total of the taxes is approximately per half acre
per year.

8. Police and Fire Protection - Police protection is provided by the Harris
County Sheriffs Department and fire protection by the town of
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Tomball 6 miles away.
9. Restrictions - This property must be maintained and developed in
accordance with the restrictions as designated by the developer.
A sumary of restrictions is available for your inspection.
10. Drainage- This project is not within any designated flood plain, and the
developer has provided adequate surface drainage.
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Here are sane typical questions you may encounter:
Q.

Why aren't more amenities such as water and sewer services being provided?

A.

Two reasons, first, these amenities traditionally have appreciated in value
only as fast as inflation or replacement cost- The land values have risen
much faster.
Therefore, to maximize the investors' return we are giving
him the maximum amount of land for his money.
Second, individual wells and
septic systems are frequently more economical to install and operate than the
proportionate share of a utility district.
Utility district costs have risen
rapidly recently because of higher construction costs, higher costs of capital,
and more stringent regulatory requirements.

Q.

What will I do with the property after I purchase it?

A.

The program is designed for you to enjoy capital gains by holding the property,
then re-selling it to a developer or user. You may also joint-venture develop
the property with a developer and receive cash and part equity in a finished
building.
Lists of brokers to assist you in re-selling the property are avai¬
lable from U.S. Land. U.S. Land will also have available an updated marketing
brochure on the area for you or your broker to use in marketing the property.

Q.

Who is the developer, U.S. Land Dev. Co?

A.

U.S. Land is a diversified organization involved for the past 15 years in
commercial and residential land development, timber and forestry, sand and
gravel mining and construction. Ramblewood Estates, a 155 home subdivision
in Humble, Texas is just being completed and a large sand/gravel operation is
presently being constructed on 688 acres just west of Kingwood in Southeast
Montgomery County, Texas.

Q.

Why should I consider this unimproved commercial property for investment?

A.

First, high leverage increases your yield.
Second, little management or
maintenance problems, no vacancies to worry about.
For the small investor
this is very important. Traditionally, faster appreciation than improved
property, and commercial lots have no limit to high end value, while resi¬
dential property tends to "peak" at certain levels. And of course, excel¬
lent location.
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