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RICHARD ARNOTT

Economists and planners are often at lo
et ol : ggerheads. Economists see the stre
mists fach))r Priceiifgsszltliign‘geﬁs;;l\:e}i? . maﬂz‘fs}faﬂs oot respecsegiliz;f
dtobepr o > avor regulatory solutions. Ec i
’ ‘consumers’Pt ;%Iersla;l,sl;cﬂs,epl?nners tend to be idealists. Economists generail(})rnr(:sl;ji
diffrences betweén econ}; anners often challenge them. Though the philosophical
?uCtive dialogue between tﬁs’:\rzn:rgllla;sniers are{lflifﬁlif o recondlle s more D
= . s possible if eac
V g;;iegzrﬁ glgft:é(i)sg;;(;f t.he other. ']..”his essay is written inhﬂ}jiestzzrir?dersmnds e
i in patiodds ry rl: :So exp%am how mic‘roeconomists in general and urban
wlibrium ey with or'lé;1 he first section introduces competitive general
hch formalizes Adam Smli)tehc’l . fO.Cl.IS on the first theorem of welfare eco;omics
neral equilibrium theory is thS mVlSlt?le hand (Smich h770] 2009) Competitive’
- qalifd fth £ Z’he ! fg most important intellectual foundation for econ-
urban ccomomics i cacy ?f markets. The second section looks at the
led to the city T};e e is essentlal!y competitive general equilibrium theo
 iomios i fllos dlc;)n s.tarts.wrch a brief intellectual history of the nervffl
icultural land noe uu lan)’dsnnphﬁed presentations of the von Thiinen model
e new mho o 'rent and of the monocentric city model, which is
, \ conomics, and concludes with a discussion of economists’
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i
1 criticisms of the monocentric city model. The third section presents the economic . ) o
theory of market failure, and the fourth reviews the virtues of markets. These Four ?er;?zzz%an;e’ this inequality requires that [, %" — X, 0] be strictl ..
sections provide background to the concluding section, which draws together the hich est ag&?h' But then, C-Ontrary to assumption, theh allocation {x)’:}P <.351.t1ve fc-)r ot
ow about the ‘new arban o th shes a contra}d1ction. Thus, there does not exist anotherif 18 ;)nfeamble,
at everyone is better off, so the competitive equilibriurne a:lflolfaiili)oca}-
n is

“what planners need to kn

various strands to discuss
Pareto efficient.

Now consider a :
with factors of prod?lftzzﬁomy “;llth production. Each household is now endowed
, as well as shares in th fi
omy, and maximizes its utili : : e profits of the firms in the )
on}zhe roduetin es 1;:13 utility, subject to its budget constraint, taking prices a E;ic;)ré
ant returns to 8;1151 EE, all tec@ologies are assumed to exhibit decreasin e
puts it can produc : : ;d? firm is described by a technology, which relatef tZr ot
outputs. Firm j m;;; e inputs it employs, with inputs being described as nee e(;cl'lt_
. . i i
e outcome of this m;Z;;};mﬁ.ts, taking market prices and its technology as giveie
which indicates the mization problem is a st of supply functions for the fi .
the set of market f}uant}ty of the various commodities it supplies as a functi fm% i
rices: .. 1
llocation (Whic}? Iigf;- Vi (11)1;1- .- p;)- A competitive equilibrium is defined to grel:n
e such that al lnkc udes the production sector’s net outputs) and a pri
Hemetiive equill .mar et.s clear. There are different theorems that pro tﬁnce
ciles ot incrc(elaS‘ rium exists; the most important assumption on thf te:}(:n lat ;
I Tling returns to scale. The first theorem of welfare economi il
: . mi in-
il dPP y. lhe p‘roof is somewhat more complicated but ¢ contin
evealed preference line of argument employs the same
The first theorem '
of welfare economics i
. ] ics is a remarkabl ince i
precisely a se : } able result, sin
cient all}(,)cati:) Oflcofn ditions under which a competitive economy ge;leraie Py
n. i . -
the allocation resslt?;mghzes aj;xldam Smith’s famous invisible hand conjez’iuit ilflﬁt
o1 1 > . a
to efficiency. Howevergthe theorzg(:r;omfic agents’ following their self-interest leads
; gligflfﬂ}’ idealized mathematical model of an economy. orid but to an abstract
erent peopl ’
though very fgw Vlzreeilispénd tothe ﬁrs‘t theorem in different ways. Free markete
e ol et an dramec? ;conomlsts—interpret it as proving the efficien rs_—;
- rovidi o
tion. Some left-wing eCOI; ding a strong argtment against government inter?;n-
. enerates effic ; - omists view the theorem as demonstrating that competi
terefore as establishin outcomes only under extremely unrealistic condition " 1('1
economy. Moclerategnil strong case for widespread government interventizzn in
. ainstream economists vi
ew the theoremasa ¢
onceptually

economics.”

COMPETITIVE GENERAL EQUILIBRIUM
THEORY AND THE FirsT THEOREM
OF WELFARE ECONOMICS

in principles courses is partial equilibrium anal-
lies to a single market and works with supply
in contrast, looks at all mar-

The microeconomics that is taught
ysis. Partial equilibrium analysis app
and demand diagrams. General equilibrium analysis,

kets simultaneously.

We introduce competitive general equilibrium theory (Debreu, 1959) by con-

sidering a pure exchange economy, in which each household is endowed with goods

o obtain a consumption bundle that better suits its tastes.
ch of which is a market and

and trades some of them t
There are [ goods in the economy, corresponding to €2
a nonnegative price, Dy There are H households, all of which are price takers.
Household h is endowed with @' units of good i and chooses how much of each
good to consume, x% to maximize its utility subject to its budget constraint, which
alue of its consumption cannot exceed the market value
£ this maximization is a set of

specifies that the market v

of its endowment: Z; pxt <% p,w'. The outcome 0

demand functions for each household, which indicate the quantity of the various
goods it demands as a function of the set of market prices: X (PP D.A competi-
tive equilibrium is defined to be a set of prices, pt and an allocation, {x'} such that
all markets clear: %0 (e p,) =Z,w} for all markets. There are different theo-

rems that specify reasonable restrictions on household tastes, such as convex indif-

ference curves, such that a competitive equilibrium exists.
n of welfare economics states: Any competitive equilibrium

The first theore nment in
Pareto efficient. An allocation is Pareto efficient if it is impossible t0 make everyo seful pol
omis o it Ciiimpo e / S point (;)f referen?e in investigating the appropriate role of i
m illustrates th onomy and appropriate forms of government intervention gS(’Z: Wl.t:l 1':ch
the th . e

better off given the aggreg
del of
L of perfect ¢ i
ompetition. Relax an assumption. Analyze the inefficiencies th
encies that

ult, and deri
ive the governm ..
. 3 ent polici m : :
the inefficiencies. policies that most effectively eliminate or miti-

elegance of the theory. Suppose, to the contrary, that there is an alternative, feasibl
(satisfying the aggregate endowment constraints) allocation, {'} such that evel
household is better off. Since household h is better off, it must be the case thatit coul

not have afforded the bundle of goods assigned to it in the alternative allocation.
the competitive equilibrium prices, SINCe otherwise it would have bought that alloc
tion. (This is termed a revealed preference argument.) Hence: T > X P Ne
sum over households: PINIE AP DI p,wh. Next, reverse the order of summatio
%, pEi > TP w". Next, rearrange to obtain: Z;pil %y i

first glan
ce, the model of '
~ perfect competiti
on - petition a ry
s are, however, highly restrictive ppears to be very general. s

 11iCreasin
retur, 3 j
e regmm S) 115 to scale in production. Urban economists believe that
0 . . . a
scale in production, in particular agglomeration

-, w!>0. Since pri
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e underlying the formation and
dominated by a few firms,
production are in

are the most important forc

As well, many industries are
g returns to scale in

economies,
growth of cities.
which strongly suggests that increasin

L fact pervasive.
n ». No externalities. The model assumes that 2 household derives utility only

|

’ from the commodities that it is either endowed with or purchases. But its
utility may be affected by commodities that other households purchase,
and commodities for which there is no market, such as air pollutants.

3. All goods are private. A good is said to be private if one household’s
consumption of a unit of a good precludes consumption of that unit by all

other households. But radio and television signals, as well as many
the character of public or quasi-public goods,

government services, have
since the consumption of the good by one

benefit derived from the good by another.
4. Price-taking behavior. The model assumes that competition is sufficiently

i strong that all economic agents are price takers. But many products are
\1 ’ differentiated, so that even with strong competition the individual

!

1

producer has some control over its price; clothing is a good example.
+s. The model assumes that transactions €0
important.

there is a market for every

5. No transactions cos
while in many real-world markets they are

6. Complete markets. The model assumes that
commodity. But this is not the case for uninternalize
there are many futures and insurance markets that are absent.

The model of competitive general equilibrium outlined here can be

extended straightforwardly to
are differentiated according to the state
such abstract commodities would require a huge number of m
points to the unrealism of the complete markets assumption.
7. No asymmetric information. The model assumes that all agents have
common information about products. But producers often have
information about product reliability, for example, than consum
the context of insurance markets, a household may have private
information concerning its riskiness that an insurer does not know.

8. Unrealistic treatment of space and transpo

general equilibrium out
odities are spatially indexed, and their

transport costs. Comm
transportation is treated as a production process.

x is a different commodity from a toothbrush at location y, and
transporting a toothbrush from x to y converts it from a location-x
toothbrush to a location-y toothbrush. This treatment of space and
transport costs is unsatisfactory in two respects. First,
of scale in freight transportation with respect to
distance shipped. Second, the theory does not accommodate pers

transportation.

onal

household has little effect on the

sts are absent,
d externalities. As well,

deal with common uncertainty. Commodities

of the world. But supporting trade in
arkets, which

superior
ers. And in

rt costs. The model of competitive
flined here can be extended to deal with space and

A toothbrush at location

there are economies
both the volume and the
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Even though i
level against thge tl;;re is no shortage of criticisms a well-trained economist
o heless beenr: ism of the @odel of competitive equilibrium, the model ;m
the operation of rer}fendously important is guiding economists’ thinking ab »
Loter we shall ex;nn?;l ettsh angll1 the appropriate role of government in the ecinofnl;[
e the theory of market failu ’
.. re and government i i
deriving from the theory of competitive general equilibri intervention

(<4
TaE “NEw UrBAN EcoNomics”

A Thumbnail Intellectual History

The “new urban economics” ;
: cs” came into being in Cambri
mid-196 i . ridge, Massachus i
e 119'ci (‘:S as a fuspn of three intellectual developments: the general ee:fisl"gn' e
e thn in applied ml‘croeconomic theory, the discovery of Germa S tial eco.
mIlc eorz,1 and the birth of urban economics as a field n spatial eco-
n 1950, : : . :
The19s gsthmfél(;fihaﬂ applied microeconomics was partial equilibrium in natu
S nomics Thegr ? 19_708 saw a general equilibrium revolution in applied mic o
/_ . evolution started in internati ro-
seban economics in the mid-1960s ational trade theory and moved into
From the early 1800s unti .
o ntil about 1950, Anglo-$ .
tion to , Anglo-Saxon economics paid li .
g Islli)atce (Ponsard 1983). In contrast, spatial economic theory Wzs lceh:ﬂael ?’ften
c . .. n
% oy tzci)}rllormc tradition. Walter Isard was instrumental in bringing trh' 1;1 tge
, ; i
ao o IIiaa.‘c’ten‘aon (‘)f the Anglo-Saxon economics community, tgrouS hoh'y
rhany Lomtio]:r w;rks in German spatial economic theoryinto Eng,lish thfou 1}51
décade), ot anh Spgce Economy (1956, though written over the I;recedilglo
fOﬁnding Fihe Re:;IOHZVSﬂY on German spatial economic theory, and through hit;
; g cience Association i . .,
space in economics. ociation in 1954, which championed the role of
Urban economi
i tran:rmcs asa sepa'irate field, distinct from its constituent parts, housing
litan pla)n - Psiz‘; €conormics, and location and land use, grew out of th’e m imo
> etro-
B together gby - ﬂlﬁs of glhe ear%y 19505. These three lines of development w:;e
ived from his 1060 P;\f]l; onso in his book Location and Land Use (1964), which
quilibrium econom T].a . thesis and examined an isolated city as a spatial ;general
nocentric model)y. ang Egnti)al;n odel was the monocentric city mOdEi (or the
) e body of theo i .
Wn.i’f the new urban economics ry built around this model became
Vith the Gre ety . '
i Otherj mSoc.lety s concern for the underprivileged (e.g., Michael
Vietnam War i;&cia 51962] ) the civil rights movement, the urban.,riots anii
conomics in the latec sm of the time, there was an explosion of 'mtere’st in
1960s. For the span of less than a decade, several of the



e e

NG AND URBAN ECONOMICS

56 PRINCIPLES OF PLANNI

mics graduate students and junior faculty members,

Robert Solow, claborated the theorys these included
David Starrett, and Joseph Stiglitz. That corpus of

best and the brightest econo
many following the lead of

Avinash Dixit, James Mirrlees,
theory remains the cornerstone of today’s urban €CONOIMICS.
Imagine an economy on a large, homogeneous plain with constant of decreas-

ing returns to scale in production, in which transporting goods and people is costly.
Efficient allocations in such an economy, which canbe decentralized as competitive
equilibria, are “backyard economies,” 111 which each household is essentially a min-

iature economy, producing everything it needs for itself. There is no spatial concen-
ity and no trade. To obtain a nontrivial spatial pattern of

Lires increasing returns to scale in

tration of economic acti
ogeneous space req

economic activity in a hom
production.

Within spatial econo
ing with this awkward fact.
of economic activity; sweeping increasin

en four broad approaches to deal-
The first is to simply assume a nontrivial spatial pattern
g returns t0 scale in production under the
rug. The second is to assume that economies of scale are external to the individual,

price-taking firm. The third is to assume monopolistic competition, in which firms
but behave nonstrategically. And the fourth is t0 acknowledge that

mic theory, there have be

are price setters
“the friction of space confers market power;” and to model the strategic interaction
between firms.

ond approach. The

s adopts either the first or the sec
advantage is that it t build on the impressive intellectual
edifice of competitive general equilibrium theory. Spatial competition theory—
the body of theory leading from Hotelling’s famous paper (1929)—adopts the

the major advances in spatial economic theory

fourth approach. In recent years,
ubric of the “new economic

have been made in the third approach, under the T
» which derives from Paul Krugman’s extension of his monopolistically

geography;

competitive international trade theory to regional economies’ (Fujita, Krugman

and Venables 1999)-
The rest of this

The new urban economic
hen becomes possible to

essay will focus ont the new urban €CONOMICS.

The von Thiinen Model of Agricultural Land Use

and Land Rent

A good place to start is a model of
Johannes von Thiinen from almost 200
Thiinen described the general equilibrium of an agricultur
around a central market. The Isolated State was not translate

agricultural land rent and land use due
olated State (1823), VO

al economy organiz

1. Krugman won the 2008 Nobel Prize in economics for the combination of his
monopolistically comp etitive {nternational trade theory and for his new economic

geography.-

years ago. In The Is
ized

4 into English untl
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1966. It was a partial equilibri
quilibrium version of
the Anglo-Saxon i . on of the model that bec . .
; Da%/i . Riczrrldl;tezr[a’;ur? and it is that version which shall b: ;iz::;rrgﬂated o
1817] 2006) developed ed.
land rent based ; . ped a theory of agricultur
- veneric mf:ino.n differences in the fertility of land. Since t;ertili o land u se and
w: talk about RS;C Péf)PertY of land, in urban land rent and Ianfly iantze viewed as
C - - =
rences that d ;rivza?r C:lnljfffarfr%ces in land, land rent, and land va;ze Vevce):rze}zhin
intrinsic characteristi ite. i ’ "o
mate, topography, the vi o ics of the site, includi i :
ud the (P)’C i n.l—"v(})’n T; i\irlew, a}nd proximity to natural amenities sucltll ;? fnmlcro?h_
-nd land rent based on c?if?’ in contrast, developed a theory of agricdtural?unflams
erences in proximi anduse
to a central i ty to a central market. Si .
has beenrextr;lagkij is one a‘spect of the accessibility of a site tljz . Sr}n < proximity
s tende to P.rowde a general theory of land , the von Thiinen model
erences in accessibility. use and land rent based on
Consider an agricultural i
. economy in which fz
market at which . arms are located
o oqul for ;:ﬂi far%llers sell their crops. There is a single agricul‘curaillmun(;1 2 cenra
ty. The farther the land is from the central market, th gﬁ'o }; andland
, the higher are the

rent. Farmers take pri :
prices as given, and o
land such that . ’ competition between th ;
econo : em bids u
land and labor are usgilll ;Ig;ﬁt is zero at all locations. The technolof’}l’) ltil ilrenF o
ed proportions to produce a fixed yield poer .taSSICal;
unit area:

p price of crop

w wage rate per worker

n number of workers per unit area

f output per unit area

x distance from central market

- e transport cost per unit output-distanc
- 1(x) rent per unit area at x :

Consider a uni
nit area of land a dist
ance x from the cent
ral market. If it is
. profit-

P

_&_u
unit area
Bex
: > pb - wn
1
i
1
I
1
I
:
) I= pd - wn - Bxe
|
o] ! -

-
distance from central market

Fi
1gure 3.1 Von Thiinen model: one crop
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rent is determined as a residual, equaling the difference

ose costs other than rents, which include labor and trans- .
and transport costs are Bex. Thus, '

» b'(x) = p'e' - wn' - e'0'x

(1)

from farming it. Thus,
unit area

between revenue and th
port costs. Revenue is p0, labor costs are wh,

r(x)=pO —wn—0ex
r(x), the rent function, is graphed in figure 3.1. Rent at the central market 18 pO-—wn
and falls off linearly with distance from the central market at the rate €0 per unit
distance, just offsetting the increase in transport cost. e may be termed the acces—
sibility premium and is the exira arpount a farmer s willing to pay in rent to be a

unit distance closer 10 the central market. The closest distance to the market at
which rent is zero, ion. Béyond x*, farm-

x*, is called the extensive margin of cultivat
ers would be willing 10 farm the land only if its rent were negative, but the land-
owner would prefer to leave

the land fallow rather than have it farmed at a negative
rent. Itis straightforward to determine th xogenous changes 01
the rent function and the extensive margin of cultivation. Fo

e effects of various €
r example, a techno-
logical improvement in transportation, which reduces 6, has no effect on rent at the
ces the accessibility premt

central market but redu ;um a farmer is willing to Pay fora

more central location, causing the rent function to pivot counterclockwise around

its intercept on the y-axis.
To extend the model to

1
i
i
i
1
i
i
1
|
|
L

X X X
distance from central market

Figure 3.2 Von Thiinen model: two crops

erspective, th :

| g‘éntfal ring beien ‘;gﬁierél?;kte}: is surrou‘nded by (von Thiinen) rings, with the most

on. It i straightforward to w ;(lt crop with the highest accessibility premium amdoS
etern of land use and the ;)r uiggt-the effects of various changes on the equiiibriujg
sider, for example, the effect C]lf .rlum feflt function. In the case of two crops
the crop - bidorerrt corve b of an increase in the price of crop 2. This has no eI;f, o
amountat i 1:’( calljllses ihe crop 2 bid-rent curve to shift up by anegt O;
in, while x**, the extens.i . mfei : £, X% th.e bqundary between crop 1 and crop 2 sgyfts
“more profitable” to farm soa;?u; of cultivation, shifts out. Since crop 2 nOWI:l)Je’com
in crop 2, and some land t,h : e land t'hat was previously farmed in crop 11is £ e;
_ The model illustrates : g‘e«’;:rz;vrlf)us_l}’lfaﬂﬂolw is farmed in crop 2. arme
(under the assumpti inciple, that in the absence o i
arkets aﬂocateiigiﬁsi tzf“li_le model of competitive general equfﬂrirll)?ket failure
: ghest and best use.” ium), land

p, We introduce the central
ayinrentata particular
it is that amount
d at x with use i,

treat more than one cro

notion of a bid rent, which is the maximum willingness t0 P
the land in 2 particular use;

Jocation conditional on employing
which drives profit to Zero- Letting bi(x) denote the bid rent on lan

with two crops:

bx)=p'0 — wn' —e'0'x

v (x)=p0 —wi® —e'0’x.
The values of p, 6, 1, and e are Crop specific, while the agricultural wage is the sam
for both crops. Figure 3.2 plots the two bid-rent curves. AS drawn, the crop 1 bid
rent curve is steeper- Having obtained the crop-specific bid-rent functions, tW
principles are employed t0 determine equilibrium land use and land rent.
Principle 1: At each location, land goes O that use which bids the most for it.
Principle 2: At each location, land rent equals the maximum of the bid ren!

f

there and zero.

Extending the von Thi
= Thiin
d Land Rent en Model to Urban Land Use

or easons related to the technologi
e he ologies of passenger and frei i
i oo 1’)gr Cinyc‘lv la)susl'lcfmglconﬁtruction (O’Sullivan 2009, igzgri?siﬁrtat}on,
Lot s ongly oriented toward the central ‘business.dis;ricte VI\lflIllliT
% tho present 1. .2}111 occurred steadily through the latter half of th . .
y, with the development of the railway suburbs, then t;t: Z?::?’
> €L-

ation x', for example. Since crop 1 farmers bid more

Apply Principle 1 to loc
land there than crop 2 farmers, and since crop 1 farmers bid a positive amount, burbs, and later th
land there is employed in crop - Apply Principle 2 to the same location. Crop tieth century thzl; the automobile suburbs, it was not until the middl
farmers bid more for land than crop 2 farmers. Furthermore, competition betwe and employment e central business district lost its domina iddle of the
, center, Thus, it i . .. nce as a commer-
e crop 1 farmers make 2€ se to d us, it is not sur 3
€ to dev prising that th
= elop a theory of urban land use anz:i land . ne‘g urban econom-
rent by extending von

crop 1 farmers forces up the land rent to the point wher
profits—to the crop 1 bid rentat that location.

If both crops are planted in equilibrium, that crop
tion (with the larger accessibility premium) is more ce

model of agri
, ric i .
xtension tf tr::f% rad1 rings organized around a central market
ail yard with fixed ;: tUStnal and commercial land use around. a port
ctor proportions is straightforward. The threpo O
. e major

with the steeper bid-rent f\lﬂ
ntrally located. From an a¢
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land use, to allow for factor substitu-
ing and other goods in
e general equilibrium

were to treat residential
d substitution between hous

the model with competitiv

substantive extensions
ding construction an

tion in buil
and to reconcile

consumption,
theory.

nd Use and Land Rent with Fixed Lot Size
the zero profit

In the von Thiinen model, the level of rents is determined by
hold choice of residential location and

condition. This does not apply to the house
is replaced by the more general condition that rent adjusts to achieve locational equi-

librium, such that the demand for land equals the supply of land at all locations.
e model of residential location. There is

Residential La

WH
AT PLANNERS NEED TO KNOW ABOUT THE “N
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in land rent (per unit area). This r .
Muth (1969). Fu . esult is termed a Muth rule, a i
(ive, then 193 )Ildovt;lleifril;rrne, ile.nt at the urban boundary is zero; if fct i\rfeI:eICh;;“d
unoccupied despite a po 't'e iately beyond the urban boundary, whose Iafld ,
Lndowners just insidi) ts}: ive rent, would lower their rents; if it were negati N
e et, and the displ e urban boundary would withdraw their lancig fi om
- lot. Thus placed households would bid up rents in ord o
, rder to obtain

r(x*)=0
(3.4)

B u .

Let us start with the simplest possibl
a fixed population of ;dentical households, each (1)f wgic}}xl r;l:quir;s :lldlot of flxed received. The locational equilibrium conditi
g 1. . ondit i
arger lot. Each house old supplies a a higher level of utility by changing Iocaticl)rllzn TI; 2?;;’ tht;‘.i no h?lusehold can achieve
) y this equilibrium condition is

gets no additional utility from a |
ric good,
med into either housi

size and
which is produced using 0

unit of labor. There is a single gene
The generic good may be transfor
sumption. A household’s utility can be measure
good it consumes. All nonresidential activity occur
trict (CBD), a point in space. Every day each household commut
work and to shop; with transport costs proportion
receives a wage equal to its product and an equal

The city is circular.

s at the central business dis

N number of households
T fixed lot size
C household consumption o
x distance from the CBD
¢ household transport cos
w wage
I household share 0
#(x) land rent atx

f the generic good
¢ per unit distance

£ urban land rent

occupy an area NT surrounding the CBD, so that

nly labor.
ng or goods for con-
d as the quantity of the generic

es to the CBD to
al to distance. Each household
share of the city’s land rents.

the urban boun

made operational i :
gives thg - m;ilr;s ;C; iﬁfn; }211 bid-rent function for each group, bi(x, ), which
- achieving utility «/. Since ea}ih 00use’hold can fafford to pay in rent, consiste;lt with
the quantity of the generic group’s lot size is fixed, its utility can be measured b
constraint: good consumed, so that #' = C', and from i Y
. ) om its budget

o u)=w +I' —u' —e'x) | T’
(3.5)

- the maximum amount ;
. a group i household livin
generic good : g at xand consuming ' uni
ditures i/'(:. Iti:an a.fforfl to pay in lot rent equals its income less itsu;iz;lung ot the
N — g — e‘x, and 0 the maxnn . an CXPCII*
_ amount divid : ) um rent it can afford t :
level i the ;i:sy 1;)‘{) f.;ze. The bid-rent curve for group i corresp253;eQudS 'ﬂ?ls
The slope of 2 crrOo '1b‘rents as a function of x corresponding to this u%i;.o utility
i per unitzr up fz id-rent curve is e/T", which is group Di’s acc blilty level.
) . e
e ea 0 land, which shall be referred to sub Sst ty pre-
S ty premium. sequently simply as the
_ Solving for equilibrium entai :
tails solving fi qer
ch of the tw . ing for the equilibrium 1 i
: equilibrium is achi eac
id-rent curve ] is achieved. We know from th .
s that the group with the steeper bid-rent curve etﬁzfc)l?ertis
—that is, the

Household lots
aryisx* =N T/)">. Locational equilibrium requires that households be indiffere
concerning where they live within the settled area, since, if utility were higher at 0 oup with the higher accessibili .
location than another, rent would be bid up at the more attractive location and/ m. Suppose, for the s ;:Sl ility premium—is more centrally located in equilib
bid down at the less ~ttractive location until the uti]‘ity levels are ec_lualized. T ndary between groups faizargumerit, that this is group 1. Let x*' dengtl; ;h(;
nsume the same quantity of the generic good. S d going to group 1is a drdez;?r;fe’; ;ﬂdlinztedﬂi; urban boundary. The area of
, and the area of land going to both

requires that all households co
all households receive the same income,
follows that each household spends the s
()T +ex= constant, OF

from the household budget cons
ame amount on lot rent and

cost: 7
dr(x)ldx=—el T

locational equilibrium require
which incurs e more in transport costs, pays € less inlo

s that a household living a mile farther

train
comimu

t rent, and hence el/T

}}pS‘landziSMT + N?T?, fr i
e , from which x* and x** can be det i
o x’i lgagledeg?;lsi 11)&0. that 1.156 Which bids the most fof‘rir'il ?fjs V\ﬁim OIN
¢ the equﬂibriugl bidnum bid rents of the two groups must be t};ljle s:cilriee
’?elyds o eomstions Ii?lt of group 2 at the urban boundary equals ZEI‘O’
i Land o 10 i Ue two unknf)wns, u! and 12 Figure 3.3 plots th;
s the o o group Fhat bids the most for it, and rent at each
m of the bid rents of each group at that locatione:rid

(,
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ey
unit area

X.

distance from CBD

3 Residential location model: two groups

Figure 3.

ulate how a change in any ©

zero. It is straightforward to calc
" eters alters the equilibrium.
Before proceeding, let us pause and take sto
four important and general principles:
cational equilibrium, which entails the supply of

land equaling the demand for land at all locations.
. Land goes to that use that bids the most for it.2
« Land uses are ordered away from a center according to accessibility
with the land use with the highest accessibility premium being

located.
slope of the rent
of the land use there.

« Rent adjusts to ensure lo

i\ premium,
| the most centrally
| ﬁ « The absolute value of
| equals the accessibility premium
at the model from the perspe
bears important similarities
budget constraint,

function at a particular location

Tt will also be useful to look
eral equilibrium theory. It
households maximize utility subject to a
ers, and prices adjust to clear markets. It
model in a number of respects:

all agents are price

. Because space is continuous, Jand at different locations constitutes @

continuum of commodities,
that assumes a finite number of discrete commodities.

. The standard competitive model assumes that tastes are convex,
means thata household would prefer an average of two
between which it is indifferent. But because of commuting costs, 2

which

2. Tt might seem paradoxical that the poor can outb
f the paradox is that even though the poor

| locations. The resolution 0
than the rich, their lots are sufficiently smaller that they bid more per

which is what matters.

f the model’s param-

ck. The preceding model elucidates

ctive of competitive gen
to the standard mode

also differs from the standard competitiV

in contrast to the standard competitive MO

bundles of goods.

id the rich for land at certainl
spend less o alo
nit area of Jan
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These differences notwi :
twithstanding, the o
. » competitive equilibri P
efficient or, pu ; quilibrium alloca
proof ) straiphzfalternatwely, the first theorem of welfare economi HO}I: 115 Pareto
. . ics
wlityis measgurezrl:vatr}? but particular. Since the lot size for a household ioi?xs .dTl'le
y the quantity of the i . s fixed, 1ts
. . generic good it .
ing allocation there : . consumes. A Pareto improv-
sood be consumed fc];r;t r:icrqllcnri; that a higher aggregate quantity of the oeir:r\i/c
. - e the aggregate am . e
what is produced . > ount produced is constant, si
orderinf householg;e; toward elther' the generic good or transportation antc’l S]'nce
minimi;es s from the CBD in terms of diminishing accessibili o
a . 1 i
: .ggreg.ate transport costs, this is impossible. Th ) t?"PreImum
works in this spatial economy. . Thus, the invisible hand

Residential Land Use and Land Rent with Variable Lot Size

~ Presentation of the variable lot size case (Wh i
e eaton, 1974) is beyond th: i
eaﬂie; }glgvg:;rl,;; zzeiul to tlriecord and explain some results. KH the foeusrC ;fi;(c)if tllel:lss issa}(;
e g;ou oe;.d e ﬁfst theorem of welfare economics (Mirrlees 1952) e
R iy functiogsoa identical households that occupy a circle around th;: CBD
have the same utility, sor:hl:é%lgr' CISIZ}:;;?Z{M ?)quﬂdi;)rium’ I househ()lds.
Eom—— . sumption undles lie on the indi
S o the gB(]; ngize; :j 11111ustrated m‘ﬁgure 3.4. Those householdssatmh:tnﬁifgi
it o, them hose dhat gher commuting cost and lower land rent, and consum
it provordond are more centrally located. The population densi i
digtance b probe CBD_{'at? at which household population density falls og V%Zf};
e of wudic (els(, sul\r;[%lly related to the curvature of the indifference curve
iation doasiy :a:h S 1970) h?we estimated the temporal evolution o%
o the monoer, gradient 3for particular cities and provided explanati
Now consider a disziicblll:t(')dd. fh N
- il : ion of households that differ only in their i
o m‘equmggzrﬁgf o}f ahousehold withincome Yat loca’ciznxgl :(1; l;l)c/‘}r?ff’ "
e hou::h :lldds are ord‘ered from the CBD according to ,their a’cC;:Zs)—-
ylocated, posrer househol cVlvrth a higher accessibility premium being more cen-
L e ospont oo .ol s are more centrally located if the income elastici
o oo ns is less th‘an the income elasticity of lot size. In the e 1117
i the United Statesolrimc;, this result was applied to explain why poor hojie}j
it comptrical et S‘veﬁ downtown and rich households in the suburbs
- ’has e th};tli,hi om Whea}ton (1977) to Kopecky and Suen (forth.
T s explana'tlon is unsound, except to the extent th .
; auto commuting is relatively low and the rich are mo:;

tak

del

cities studied i
the population density gradient has fallen over tim
e.
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Figure 3. - imizi
gure 3.5 Profit-maximizing floor-area ratio, land rent, and housing rent

Figure 3.4 Reside

h(p, U), and for the profit-maximizi
zing FAR and land rent as a functi ' i

;::11:1,1 I}JIAR(Pl?l aﬁd r(p)., respectively. Third, applying the COndiﬁOIl:S tl?zi ;)Ifhouislljn i
Sy ;;;SZH (c))wz 23::1':6 thflz saI;e utility and that land rent equals zero at thqullrbz;

n o solve for population as a functi ility.3

ey o ) ! nction of utility.” Fi
’ ;%I;iu];;?;z dli;ﬂ;;y level alls that for which the population consistent vxflyth tlllr;zjel}g tt?'e

sportional ite Sa:%:hiihﬂf aC’FuaI population. It is straightforward to relateqth:
ousing unit size, i i

F rent, and land rent fall off with distance frorlrzlethiACR};Il)jopulanon density, floor-ares

This negative result is useful, since it implies that the observed
dential location by income is explained by other factors, such as
and the spatial pattern of employment. ,
opportunity cost. Suppose that a household at x'

al unit of land. Holding fixed all other households’

lot sizes, this causes all other households beyond x' to commute farther, incurring
additional transport cOsts. The land rent at x' equals these additional transport
costs,* and therefore essentially internalizes a transport cost externality. ,
Thus far, housing has been treated only implicitly, with households being viewed

as constructing their own housing using the generic good they purchase. But itis
straightforward to treat housing explicitly (Brueckner [1987] synthesizes Mills [1967]

and Muth [1969]). One views floor area as being produced by housing producers

with households renting floor area from housing producers and receiving utility

from other goods and floor area, u = u(G, H). Figure 3.5 depicts the housing pro
ducer’s proﬁt-maximizing floor-area ratio (FAR) decision. The proﬁt—ma)dmiZin
FAR is that for which marginal revenue equ i jon cost. Land rent
is determined as 2 residual, as indicated in the figure. Equilibrium with a sin,

in the same way that land rent as.

household group is solved for as follows. First,

function of x and U was solved for in figure 3.4 solve for the housing rent functior

p(x, U), which gives the housing rent at location x, consistent with utility U. Secont
fhousing rent and utilit

solve for'the household’s choice of floorareaasa function o

likely to own cars.
spatial pattern of resi
amenities, local public services,

Land rent equals its social
chooses to consume an addition:

Extensions

o ) ¢ y Or €

model. Fujita (198 s o
e 9) provides .
dude: p an excellent technical presentation. Extensions

E - . i

trr;rf;cchzrgg the jcrea:merllt of transportation, allowing multiple modes and

éhanges :jihst;o:;agaaus ;j;rmitsfanalysis of the effects of transport sysrtlem
attern of | i

Epopulation . P of land use, land rent, housing density, and

Analyzi i

Analyzing the effects of housing policy on spatial structure.

. Where a(x) i i
R U))/)hl(sp t(};e S})lanuty of land at x, the household population density at x i
oo Togethpr’ . ,» U). The urb.an boundary is given by the condition that °

i Popmationva,s a;s; go eqt;a(t]lons yield a function N(U), which gives the

A ’ ' ion of U, which is decreasing i ing 1

& . A asing in U. Sett
= hoi:fnl;lit;c:tn Iylegis the equilibrium level of utilti’ty and ien :tlll;gnNtl(ig) Favelte
> land rent, and floor area, as functi : i

it ' : , as functions of distance fr

e atga ; a(r)gcljl efﬁlaenlfly priced via a congestion toll, the rnarliet (;;fcl);CBD.
ar location equals the social opportunity cost of the land the
re,

the ap ;
propriate measu:
ysis. re of the cost of land to employ in transportation cost-

4. Leta(x) be the quanti of land at x. By consuming an additional unit of land, the

household at x' causes each of the households living at location x", beyond x', to commu!
a distance va(x"") farther, at a cost of e/a(x"). The pumber of households living at x"is:
a(x")y/T(x"). Thus, the consumption of the additional unit of land by the household at %
imposes a cost of [e/T(x")]dx" on the households living between x''and x"' + dx",and
hence a total additional cost of j‘:[e [T(x")]dx". Integration of the Muth rule, (3); with
size and marginal transport cost varying across location, shows this quantity to equal

land rent at x'.
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albliodandvirmtal'ali- thr '
el pblic goods te;;tooigtr en etrg‘;d;y ough distorted land prices, the spatial pattern of urban d
urban development, and how

. Adding amenities, including 1
. Adding urban labor markets, which provides ms1g?Aﬁican e in the corresponding inefficiency can be reduced thr
- urban transpor . ced t Ough “offsetting di : » .
port and land-use policy, such as reducing g distortions™ in
ing mass transit fares and com-

d how historically the location 0
has undermined their employment opportunities. bating sprawl

cture of the CBD; rather than takingitasa

wage variation an

downtown urban ghettos

1 . Accounting for the spatial stru
L point.

. Solving for optimal city (population)

by the trade-off between increasing T

ckable results in the m

size. Optimal city size is determined Discussion

eturns to scale and transport COsts. One

of the most rema onocentric city literature is the

Henry George theorem.” The particular result is thatina city of optimal

size, in which increasing returns to scale take the form of a pure local public
f the public good; hence, 2

aggregate land rents just COVEr the cost 0

nt is the “single tax” needed to finance local

ult is that, with efficient (marginal cost) pricing
the losses from all

Fifty years after its i
ban economics. ;‘;IT;ZP:;:? the drinonocentric model remains the cornerstone of
an integrated COnceptuaLiZatiolurf ﬂsltmct reasons for its success. First, it provides
- can therefore generate an of the spatial structure of a closed urban econom
“hange on land use, trans m’fegrated analysis of the long-run effects of a poli Y
ransportation eCOI;OmiC por gltlon, and housing. In Europe, housing econcf) oif
stady of cities, the threesha;d lind economics remain compartmentalized II;:ng’
under the umbrella of urba P be?n brought together in the United: Statee
proved to be remarkably rich nGeCOHOmlcS.‘ Second, the monocentric model h i
" ality and intractability. The m cod theory'ls done on the knife edge between triv?s
Cince it Is 2 general exuilibr onocentmc'crcy model lies on this knife edge. Thi -
quilibrium model, it permits rigorous welfare analg;s.is ;‘fé

good,
confiscatory tax on land re

government. The general res
in a city of optimal size, aggregate land rents exactly cover

increasing returns to scale activities.
. Analyzing the costs of zoning and land-use restrictionss such as building

height restrictions and urban growth boundaries.
. A distinction is made between a closed E\;y m whic}(; Populatioo is. ﬁxeg'anhd model can quantify the effects of a poli
um, inw .. oli i .
rium, and an open Aty ic taking into account all the channels thl_)rougl ‘3;;33;’125 g;OuPi:f in the population,
policy affects utility. Fourth

\ 1o achieve locational equt
% utility is fixed (equal to the utility in the rest of the world) and population
| adjusts to achieve locational equilibrium. The discussion thus far has

focused on the closed city model. Closed city models are appropriate in
that are applied to all cities

it has been successful empiri
' ) pirically i ini
spatial development. y in explaining many features of observed urban
The model has also b i
S een widely and b e .
inside and ) €ly roadly criticized ;
and outside urban econormics, as well as by geogr:phzzse:r?gosmlét? oo
ociologists.

utility adjusts

| analyzing the long-run effects of policies

1 ‘ simultaneously. Open city models are appropriate in analyzing the long-run Some of these criticisms have b "

| effects of a policy 2 lied to a single city. ' - ¢ : . een addressed ichi ;
| policy 2pp gle aity Ot?or.s has given rise to new fields. Since the o7 anl.c hing the model; addressing
l* The monocentric City model has also provided the theoretical basis for many simut :;mqsms relate to the model’s realism. The m model is conceptually sound, these

£ various urban public policie .t the modern city is polycentri most common criticism of the model i

e onresidential e ntric rather than monocentric. In the mod i .
economic activity takes place in subcenters than i Otﬁm =y
an in the CBD,

lation models aimed at quantifying the effects 0
hicago Area Transportation and Land Use Analysis Syste

Starting with the C
year period Alex Anas has developed a series

CATLAS (Anas 1982), over 2 thirty-
increasingly sophisticated urban economic simulation models.
A very important general insight from the monocentric model is that, in th

absence of market failures (which will be discussed in the next section), the mark
mechanism ensures that, at each location, land goes to its highest and best use, and

that resources are allocated efficiently over space.
fal in investigating ho

and even more outsi
outs
wrough the develold;l c;f iubcenters and the CBD. This criticism has been add
odels entail deterlr)n' 1 Oél Pol_ycentric models (Fujita and Ogawa 1982) ?Ssed
S ichiolds. Unfor Halmt lg thf% simultaneous locational equilibrium o? ﬁr. hese
ause theorists have tjrg)ed ;d_evelopment has not yet proceeded very fa ;n; azd
eir attention to th . > partly
ause the model . n to the new econo
- s are i mic geogra
i «di s are intringically a uantum level more geography, partly
The monocentric model has also proved use w “dist del .More progress has been made i complex than the mono-
n tions” affect the operation of urban markets, especially urban land markets, n'd's (e.g., Anas and Kim 1996). The polyce io,ns_thtmg polycentric simulation
« » L el ) T e " T -
~ what “second-best policies the government should pursue to mitigate the dam g when x is interpreted as o ricity of the modern city notwith-
B best” . : - 5 BD, the m : generalized accessibility rath :
. due to these distortions. Particularly noteworthy is the branch of the literature the = onocentric model retains considerab ather than as distance to
[ . . .. 3 Ly 1
P investigates how the underpricmg of urban auto transport er major criticism is that the m derla' le explanatory power
odel ignores adjustme :
nt dynamics

distorts land prices fally th
- Y the imprint .
- of history o )
res. This ma y on today’s urban form d .
: y not m ue to the durabili

Cy in short-run ana?tt'er mu'ch for long-run analysis but is an im 1(1)12’ o
ocentric mode] to tY sis. This weakness has been addressed by exfe d?mt
reat durable structures (see Brueckner [Zooo]nf ing
or a

a nineteenth-century American Populist reformer, advocated tha

7. Henry George,
tax on land be the single tax.
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this line of research remains
the model gives short shrift to

review of the relevant literature). Disappointingly,

underdeveloped. Yet another major criticism is that
the microeconomic foundations of agglomeration. There is now a large literature

on this subject (Fujita and Thisse 2002). A farther major criticism is that the
monocentric literature works at a restricted spatial scale. It does not provide the
spatial detail needed for neighborhood and small-area analysis, and it provides
more spatial detail than is necessary when examining the role of space in the eco-
nomic development of systems of cities and regions and in the global economy.
The latter has been addressed through the creation of the new economic geogra-

ific criticism is that the

phy (Fujita, Krugman, and Venables 1999). A more spec
lated to the intrametro-

model has not proved well suited to looking at issues I€
politan sorting of households across local jurisdictions on the basis of taste for
>‘ public services. These issues have instead been addressed in th
from the Tiebout model (Tiebout 1956). More gener
particularly successful in explaining the intrametropo
holds, since it pays little attention to housing quality and to s
of racial and ethnic characteristics. A more st
through the lens of the monocentric city model distor
urban economists for two Of three decades to overlook or at
changes that were taking place

\ important
Sk little attention to urban growth.
i

1 TowARD A THEORY OF OpTIMAL URBAN
Economic PoLicY

ted the textbook model
f of the invisible hand
mpetitive equilibrium is €

The second section presen
L rium and sketched a proo
. welfare economics, that any €0
{
1

theorem, the first theorem

that the first theorem is sO valuable not

~world markets but because it serves as a benchm

|

‘\ proves the efficiency of real

\ ﬁ with reference to which economists have construct
| market failure. The monocentric city model is essent
|
1

tive general equilibrium customized for application to a Sp

aluable in serving asa benchmark agains

d corrective metropolita

atial urban econo

. Accordingly, it too is v
:’ urban market failure an

be developed.

. This section will selectively review how a theory of op
has grown out of the theory of competitive general equilibrium
on urban economic applications. It will start by presenting the classic theor

market failure and then briefly touch on modern developments.

e literature evolving
ally, the model has not been
Jitan location of house-
orting on the basis
bile criticism is that looking at cities
ted perspective, causing
least underemphasize

in the urban economy, and to pay too

of competitive general equilit

fficient. It was argued
because it describes the real world.

ed a well-developed theory
ially the model of compé

t which a theory
n government intervention

timal economic po
, with an emph

The Classic Theory of Market Failure

The classi .

basisco?f;;;z:_or}’ of market failure develops a typology of market failur

S s for e;(éﬁs ffrf[)}rln the model of competitive general equilibrium anzs :1) " .the

market failures areoexte:rrlna.lig%ator [1;19158] provides a good review.) The three ci?si?csz
. o ies, public goods, and natural .

tive genf_:ral equilibrium model excludes all these sor monopoly. The competi-
assumption. urces of market failure by

Externalities

A negative i

An iegaﬁ :iztzilzi :;:Sufl; x‘/vhen one age':nt’s action directly harms another agent

e e e s o rtl?gﬁrgahzed lfthe .former agent incurs no cost for the.

S tesusized i »is P y internalized if he incurs some of the cost, and i
incurs the full cost. A positive externality and its inter’naliz;

. tl . P
g

roducer- o .
producer-producer externality is grazing sheep on the commons. One herder’s sh
. 1’s sheep

- ed .
reduces the forage available for other herders’ sheep. Since the private net benefi
enefit to

a shepherd of having an extra sheep

g she - . graze on the commons exceed i

naﬁzeﬁ:{’ tgfﬁz ﬁb ;v;;grsszilnng. Overgrumg can be prevented, and the e)ztgrl;a?;)t;l ilatt:f

paeed, cltes by ;3 eaChg ;etagc for grazing sheep on the commons or by regulating

the mumber of Steep rder may graze on the commons. A classic exat;n 1 tf"
positive producer-producer externality is Marshallian econgrzi(;s

> th' gg

mies. A firm’s productivity i iti

: ty is positively related to i

reflecting such fa i ed to industry output or emplo

n dliStrngest pri(;if CS asst‘he gains from specialization and improved in’forrlzlat};(r)r::3 o

iyt 1:e. ince the m’dlvidual firm ignores the beneficial effect Or;

 The Coase t;Peu on other firms’ productivity, it produces too little °°
e Oftransacti(;rem states that with well-defined property rightjs and in th

n the real world, of ? costs, EXternal}tles are fully internalized through negotiati :
= have:trad'ogrse, transactions costs normally preclude suzh nezotiat'on.
Thins, the ot tl.tlorzﬂa]ly argued for tax-subsidy remedies, planners fct;r re;l(;n.

o extemaﬁt'lon debate between economists and planners on thebb -

st rogulatio nlistas couched in terms of “prices versus quantities” or “ta; N
ion ot tradal;l ut now that more externalities are being dealt with throu a};

e e permit markets, the debate is better couched i ;

Mo 1us nonmarket remedies uched in terms of
ost classical e iti .

Sy dependi);temagiles are spatial externalities, with the magnitude of th
A g on the distance between the generat Y ioi N
remedy is then to inc ! g or and the recipient. A

nt through zoning. D rease the distance between the generator and th
i i - \ 1 3 e
ach classic extern agl - ue to the physical proximity of agents, the city is rife
ealt with via Tealllllets‘. Mo]it are not worth the cost to deal with. Many ar

o gulation than taxati 3 . ) €

ble, since attempting to achi atlog. Architectural zoning regulations

the creati achieve architectural uniformity th
e creation of a market would b ty through taxa-
e unworkable. Using land-use zoning
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regulation to deal with land-use externalities is sensible, too, since most such
externalities are highly localized. At the same time, market remedies typically
work better than regulation for aggregate externalities—where the externality

depends on the total of a commodity produced or consumed. Carbon dioxide
emissions are a particularly good example, since the damage they cause depends
on aggregate emnissions, more oT less independent of time or place, sO that a sim-
ple tax on emnissions or the creation of a tradable emissions permit market can

internalize the externality efficiently.

~

Local Public Goods
two essential characteristics of a pure public go
one Person’s consumptio
ure private good where one perso

There are
nonrivalrous in consumption;
diminish another’s, in contrasttoap
tion completely precludes another’s. The seco
son cannot be excluded from consumption 0
pure public good include the light from a lighthouse beaco
vided by defense expenditures. Between the two extremes 0
and a pure public good are many intermediate

public goods whose benefits are spatially restrl

urban context, important examples are clean air,

visual amenities, population density, structural densitys

The provision of local public goods entails two relate
e local government Were to

and local roads.

ular public service
provide an amount equal to the average of the responses.
would want to know how his tax bill would be related to his answer. If he wer
that his tax bill would be unrelated to his answer,
like a large quantity of the service; if he were to
same tax, he would understate his preference if he per:
he were told th

than average and overstate it otherwise; if
in proportion t0 stated preference, he would have an incentive
preferencewthe free rider problem. There is in fact no “pre
anism” that would induce residents to reveal their true pre
time allow balance of the local budget (see, €.8-

jon problem is

1995). In the United States, the preference revelati
ments. Households sort over juris

on between local govern
ference for local public goods. Policies th
n’s residents lower property values,

faces voters’ displeasure at
households with mor

how much of 2 partic

competiti
ing to their pre
of a local jurisdictio
ports these policies
local public goods through the property ta%,

subsidize those with less valuable ones.
holds using minimurm

own jurisdictions and zone out poor house
live in gated communities. Thus, the Tiebout mechanism——sometime

od. The first is that it be
1 of the good does not
s consump-
nd is that it be nonexcludable; a per-
f the good. Standard examples of a
n and the security pro-
f a pure private good
situations. Local public goods are
icted or attenuate spatially. In the
noise, trees, parks, open space;

d problems, preferenc
revelation and financing. Suppose that th: ask residents

they would like, indicating that it woul
The rational residen
e tol

he would indicate that he woul
1d that all residents would pay th
ceives his demand to bele
at the tax would be levi
to understate
ference revelation mMec
ferences and at the sam
Mas-Colell, Whinston, and Gre
mitigated throt
dictions acco
at do not reflect the ta
and a politician who sup
the ballot box. With financin
e valuable ho
To avoid this, rich households set UP -
Jot size zoniD
s referre
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as “voting with the feet”—
"t of residential Se;re :tiooes s;:rv.e to reveal Preferences to some extent, but at the
slighting of renter prefefen Sy e disparity in public service provisio
 itiocl information on ICC'Z anc} insufficient density. Local referenda roviél’
 <dents and com ' esidents’ preferences, as does the lobbying of i i : c
Viany local lig;mty gl:oups_ g of individual
rivate sector wi}ih . 61;321;’;65{1 whether provided by local government or by th
the quality of service degrades ﬂf the character of congestible facilities, in thlc}i
- viomming pools, and nt; ace jkWI ﬂit}}e 1r‘1tensi’f}’ of use.? Examples incluc{e schools
evvage, and roads. Efficien entz;'t} ties, L.ncluding gas, water, land-line telephone’
which is a fee to internalizgythe § ma‘rgmal social cost pricing, one component %
congestion externality. ©

Natural Monopoly

amral m y i i
. . . ’

» B ket, i i P g

Natural monopoly is dealt wi

. wrth ﬂlrou(jh ant‘ .

ation of : X 8 itrust regulation

mbanocoifﬁc- orlrzgulated private utilities. Examplzs of nama:(li 1if:rough the cre-

in ; .

redevelopment clude land assembly, subdivision development, a donc,’Poly in the

V pment, where success often requires scale, as well as lo ; aln tﬂnl_elghborho()d
’ utilities.

Modern Amendments

In intermediate microeconomics ¢
matket-oriented omi f)urses, the appropriate role of go i
ry of market faui‘;?;r:x;,:tﬁ discussed from the perspective ng t‘I,leerrcl;:s?il'ct E :
economic theory have ca . durlng the.last fifty years, three broad deveIOPmen?
¥ oolioy n 2 et on use y economists to modify their thinking on gove s
iﬁe theary and the new eri'fe. economy. The first is recognition, througl? uljlri1~
B m};(;.1t1ca(li economy, that government is subject to itl:s). owxi
15, aiming to be reelected ated O s_'elfﬂmteres’t’ as well as benevolence; politi
s and all public poli I,nzrke sensitive to Pressure from lobby groups; ,blr)ibe 1-
: detEnce of a marketcf}';ilureegs cperate with limited information. ACC:)rdin ;Y
itical conservatives argue that ocs ot per se justify government interventiil}:
S demonstrated to :(:10 moiegovernment intervention is merited only when i';
ed nly when it can be de good than harm, political liberals argue it is not
he second broad develo mOHS‘trated to do more harm than good. ’
s the implications of sﬁﬁent isthe t.heory of asymmetric information, which
xample, firms know th ¢ economic agents being better informed than ofh-
d individuals know tehlr-pmdqcnon technologies better than the go
eir accident probabilities better than i sove
an insurance

; etheory of o .
: ngestible faciliti
rban transportation. cilities was first developed by Strotz (1965) in the
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companies. Asymmetric information expands the scope of market failure (e.g- the
recent credit crisis) while at the same time restricting the scope of ameliorative gov-
ernment intervention. T he theory of the second best deals with optimal policy when
nt faces informational constraints. The informational constraints pre-

the governme

clude the first best—a Pareto optimal allocation—from being achieved. Taking into

account the informational constraints, what is the second best that can be done? An
which the prevalence of infor-

in a developing country in

example is housing policy
ccurat

mal markets prevents the government from a
incomes. The current orthodoxy among housing econo
countries, housing allowances geared to income are the
vide decent and affordable housing for poor households.
this policy is not feasible, since household income canno

What is second-best policy; taking this informational cons

The third broad development is modern game theory,
etitive equilibrium assumes that

behavior. The theory of general comp

price takers; each agent makes his choices without considering
will affect other agents Of how they will respond. But many uf
decided as the outcome of interaction between only a sm
developer wants to increase the allowable density on his lot,

wishes to restrict it butat the same time wants development to occur.
Policy problems in which both asymmetric information and strategi
with asymmetric information.

ely measuring household
mists is that, in developed
most effective way to pro-
In developing countries,
¢ be measured accurately.
traint into account?

occur are analyzed as games

The leaky faucet and the squeaky cupboard door are daily irritants, even though:
the other faucets and cupboard doors, which work perfectly,
d markets. We notice

that with market failures an
e how well most markets function because their proper
take for granted that the cream W

ousness. We
in the supermarket refrigerator, despite the lon:

ded to get it there, invo
s in his or her self-
and how effective markets

itive general equi

al conditions of the compet
ng not only that markets ¢

notic
impinge on our consci
morning coffee will be
and distribution chain nee
responding to price signal
informative and useful prices are
mechanism, at least under the ide
rium model. Prices are automatic regulators, ensuri
but also that commodities g0 to those who value them the most. Prices als
scarcity values, allowing governments to make efficient decisions in the alloca

of scarce resources for public purposes. Prices,

provide firms with the signals nee
mix, output volume, and investment in new capital; entrepreneurs with the st

which explores strategic
all agents are

how his behavior
ban policies are

all number of players. The
while the planner

¢ behavior

g0 unnoticed. It is lik
the market failures but do n
functioning does I
e need for 0
g producti

lving a multitude of agents, €d

interest. We should not forget h
are as an allocall

o sigh

combined with the profit mo
ded to make efficient decisions concerning n
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needed to cho i j
e o bt o chann e o i an ovatieefors. Mot efcendy
e chan i : innovative effort. Market i
a;%:e rgn arketfc;‘;l:l%c:;o?;ci prflge:s, without .a word being said. Futures Sa;fgcii:fr}-’
O itve gonerd] e:.l zlhlcjlreliin allocation of risk. Even though the conditions
o by el model never hold exactly, most markets per-
Regulation
. HTY to gent:raatt :tizr;l?;s to opp'ose ra{;her than rechannel market forces is likel
c le iderable inefficiency but also to give ri ol
political opposition and to activities that ci B o el
informal markets and corruption. Ineffici CerI'lmvent et
e admeoms . Inefficient zoning that leads to wide disparities in
i regulaiion ! par;els of land invites lobbying for zoning variances
contexts, and contrary to wh:'f SSO?I‘I,: :ztcsolr)llsziclv'l ;‘rkfft e el et s
contexts, . ideologues believe, market fai
oL reac};sn I:ical;;rinnzcﬁzi t?rolljgh the creation of new markets or tax;;of:.lures
e e ,1as ﬂ;(;l my gnde.rgraduate urban economics students
e et s ch rn;n g zoning in Riverside, California. Almost to a
B e Moot oo dealaeosil' ut the patt?rn of land use would be much the same
i N e rships w?uld still locate close to other car dealerships in
order o 1 Com,enienze ! prospective bl‘lyers’ comparison shopping; most stores
ol ] (i(r)es, wsmld still cluster in shopping malls; most ware-,
N cat‘e in m_rarehf)use districts close to a freeway; most
luting factories would have:ln n?)u;:atisrz:(’iznliil ?ei'ghborg o e P
e . Teas( ate in residential neighborh
boeh &b 5} Oumt)ﬂﬁloitli i(;cgtee with n1ghtc_1ubs in the Soho of the cify. The ;ﬁzglﬁ
e ;vo uizrr}llewhat.dlfferent. Without preferential zoning treat-
o b e i hav.e mgher land values, and residential densities
s o comepon Stogr eyS g uf;, neighborhoods would be less segregated by
g comenience stor m\'Nod be more conveniently located; and downtown
lites e ixed. There would also be a few egregious land-use
e i CementgC Orrr;e sto.res a‘nd fast-food outlets would locate close to
e shctiont mrones ]iames might be willing to pay the premium to locate
e‘af locaton goins toli)ts f}}:- }elmd, )markets would clear at all locations, with land
i ememahges " ighest Illse—f:he use that bids the most for it—though
i el b also, no! nece.ssarﬂy to its best use.® The land-use pattern w zld)
eab b obviously worse than th ;
cesn®soning coramen t0 ot US, o1 n the pattern generated by the
s Gl aforoniy of v S c1tle§, which generates rigid separation of
- ity of residential neighborhoods and contributes to strip

his st '
atement requi .
uir : .
use x's °Vel‘rid(iln es quallﬁ.catlon. One can imagine exceptional situations i
Lo is to Staygai:nc;rn is to locate next to land use y, while land use }1/1’5 m
ay from land use i §
x, leading to nonexi
g nexistence of equilibri
rium.

amed after Euclid
S : v. Ambler (192 .
Flltloﬂahty of zoning, (1924), a landmark court case in the United States
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economic forces that o
perate at finer (neighb
ghborhood) and coarser (i i
intercity and

. regional) scales; it gives i : .
the economic fo rlt gl\t’;-‘ls insufficient attention to the economics of agglomerati
ces e e —
it fails to account aflt czgise economic activity to agglomerate, anc; ci‘ciesrtz:)ﬁfOn .
modern cities. To s or the dispersed and polycentric pattern of emplo o
lenges the con‘ce m:f-le extent, these criticisms are off the mark Sincf T
. > n -
it and since all fan 5 integrity of the model or the value of the insights gai(;lnz grhal
) e accommodated by extendi edfrom
that preoccupati : y extending the model. It is tru
o I:)f o aﬁ ! on with the monocentric model did for a time distort t‘;’lhOWCVer)
conomi i € -
ool omists, causing them to overlook the increasin Pereep
A ployment dispersion of the modern city. B polycentricity
primary reason that plann .
- ers and economi
erheads is th i ve ists often find them
zuédiﬁcations at;gonomlsts believe in markets as allocation devicess CZES 'at oz
W i
O e many planners do not. One thing that planners Ca;11 eit with
e ics i :
e qualiﬁec(:io;l:én;cfs is the intellectual foundation on which e:srr:;rf;?m
e he monocentric meo dln1 the efﬁc‘acy of urban land markets. Urban econom;S:S
*assamptions under whi he as a point of reference. The model describes a ts ;
o mpeting uses, with Iz 1; urban l.atnd markets allocate land efficient] arsrf :
proﬁt—ma_xjmizin ﬁrmn and housing rents and values providing houselz,old Ong
efficient spatial fevelos and developers with the appropriate signals to erslséf
does not hold so th pment. Furthermore, when the full set of -
S s a i
- developed theo ° f . market, equilibrium is inefficient, economists ;S‘lmptlons
of goverament Iy t0 marlfet failure to draw on that provides guidance a\; el
A intervention that can restore efficiency or at least im ove i forms
S . ) r
. N z:lrzdn:t lallways right! A significant minority has anpa?r\:olsi blind
) erhaps a majori 1 i
the burden jority, at least in North Americ ;
o of proof should be on those who advocate regulat ® considers that
ons to resource allocation probl . atory rather than market
tions where regulati problems. Economists often propose mark
o oft on works better, most land-use zoning bei et solu-
y also often argue against regulations wh g being a good example.
ancial crisis would Likel g s when they are beneficial. The recent global
een better regulated, N y not he}ve happened had banks and mortgage mg k
nomics if they ar.e toneconomlsts need to understand the logic and lin . Eti-‘
 iplinn o argue effectively against ill-conceived guage °
: ers need to understand the logic of th 1\.re market solutions.
k?-krStan dwhy urban economists b g e monocentric model if they are to
rkets to ration space effici ﬂs avg such confidence in the ability of urban land
-y ently, and also if th
dqther reason planners should study th ;
es valuable insights into th dy the monocentric city model is that it
e operation of the city that are broadly applicable

gation, NIMBYism (“not in my backyard™), and

development, sprawl, income segre
moribund downtowns.
er no zoning or the zonin

But better than eith
States would be a lighter and more flexible zoning Sys
jous land-use incompatibilities and rechannels rather than opp

And indeed U.S. cities are moving in this direction.

g system prevalent in the United

tem that deals with the egre-
oses market forces.

WHAT PLANNERS NEED TO KNOW ABOUT
»

tHE “NEW URBAN EcoNOMICS

The 1950s and 19608 saw @ general equilibrium revo
ics. Economic issues and policies that had previously been analyzed from the per-

spective of individual markets (partial equilibrium analysis) were examined from
the perspective of the entire economy, taking into account the interrelatedness ofall
markets. The “new urban e

conomics” is the body of literature that developed apply-
| ing the general equilibrium perspective to the urban economy, emphasizing the
‘ interrelatedness of all urban markets, especially through the urban land market.
Just as general equilibrium theory focuse

d on the conditions under which markets
allocate resources efficiently and on policy remedie

s when they do not, so t00 the
new urban economics focused on the conditions under which urban land market
lead to efficient spatial development and on corrective policy whe

Jution in applied microeconom-

n urban markets

perform imp erfectly.
The new urban €co

claboration of a single mo
model describes an idealized ¢
ness district, a point in space,

shop. The model demonstrates

N the CBD not only clears the land market at each location
lopment. Competition for land forces rents down o the point whe

spatial deve

developers can make an economic return only if they develop each parcel of land
its highest and best use and at the efficient density. Land rents also provide trad
portation planners with information needed to determine the efficient allocation
land to roads. The monocentric model has been soO successful because it elucida

is sufficiently rich to be nontrivial and yet s

ugh the detailed examination an
del, the monocentric (city) model. The monocentri
ity in which households live around a central bus

to0 which they commute every day to work and
rent with distance fro

how the adjustment of land
but also leads to efficie

nomics developed thro

basic principles parsimoniously;
ciently simple to admit numerous extensions; provides an integrated conceptualiZ scribes how an idealized
tion of urban land markets, urban transportation, urban housing, and urban pt the only dimension jf dl};})an economy rations differentiated urban land
d foundations for the analysis of urban public policys and ocational equilibrium ld::ilel;?:ozis aC;eSSibility. Land rents adjust to
’ g from the most accessible locations at

Iate as to exa
= oh hcoti?,’ ;)lifset ;he costs of decreased accessibility. The monocentri
2 oy buse old§ X:V.OU.Id sort themselves over space if loca‘zorIC
y accessibility, with those households-attaching highrelS
T

finance; provides soli
done well in explaining many empirical features 0
At the same time, the monocentric model has bee

criticisms: it looks at the spatial economy ata particular sc

f urban spatial development:
n subject to 2 variet
ne

e}

ale, largely ignori®
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ibility living at more accessible locations. Tt also

premiums t0 improved access
explains how, through markets, the technologies of urban transportation and build-
e the proportional rate at which floor-area ratios and

ing construction determin
population densities fall off with decreased accessibility, and accordingly provides
patial structure. It also

considerable insight into the historical evo
cban economy, and the interrelated-

provides a way of conceptualizing the entire U

ness between its most important markets.
Computable general equilibrium (CGE) models—general equilibrium models
alibrated—have

whose parameters and functional forms have been estimated or €
ful tool of policy analysis. They have been especially useful in

lution of urban s

proved to be a power
the analysis of broad-based tax and trade policies, which directly affect many mar-
models in the urban context, urban €co-

sly. The analogue to CGE
oved to be insightful in analyzing exogenous

nomic simulation models, have also PT
changes that affect the entire metropolitan area, such as a change in population or
the spatial scale of an entire met-

the distribution of income, and policies that have
ropolitan area, n increase in the price of gasoline, green-

such as property taxation, @
belts, congestion pricing, The first generation

and a carbon tax.
models assumed a monocentric City- Though captur
much richer and more ¢

omplex reality; these models i
ous policy effects. Current urban economic simulation models ¢
ably more complex and realistic urban economies,

3 and the actual input-output structure of urban production. Much po
nowadays is conducted asa numbers game, with each side backing up its argumen
\ with numbers, basedona calibrated simulation model. Urban policy debate is mov
‘ ing in this direction. Urban planners who choose not to play the numbers game Iis
being less effective in their policy advocacy- Those who choose to play it using sim
lation models with weak economic foundations are likely to come up with less cre

recasts. Understanding the new urban economics should allo

kets simultaneou

dentified and quantified vark
an treat consider

ct better simulaty

urban planners 0 constru
dels employed by

weaknesses in the simulation mo

Arguing that urban planners should understand the new urban ecONOMmics
order to better debate economists on urban public policy might appear neg?
and cynical. But debating using a common language and common tools would

the level of discourse, allowing debate t0 be focused on subst

are indeed substantive issues of importance.
1 put forward that flexibly regulated land and hott

land and housing markets.
markets work best. Market failures are present in both markets. Lo
ell, because land and housing are

. externalities are important. AS W
b location and because land assembly, development, and redevelopment

scale, the exercise of market power is 2 concern. Nevertheless, markets pOSSE;
many virtues that policy should be used to rechannel market forces rather th
oppose them. What “flexibly regulated” means in practice needs to be deter
case basis, but the ham-handed regulatio

on a case-by- n of land and housing
kets typical of most developing countries, which, along with the poor definiti

urban economists.

of urban simulation
ing only certain elements ofa

with subcenters, traffic networks
licy debate

ible and coherent fo
:on models and to better identify the

antive issues. Andth
The first concerns the efficacy of urba
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property rights, leads to informal housi

chould the sharp se ) using markets, should be avoi

 ional zonin gystzijuon of land uses deriving from the rigid app?ilcfc(iloj Z} fc?;) ,

The second substantive issue c ;

housing market poli oncerns equity Versus efficiency i

iderations in poIl)icyCc};l CI’;IZ:: ]Ignmh wolg}}t sloould be attached to diSthiiiZnﬁ and

Jears. Seventy years ago the; df)?;l?mlSts 'thmking on the issue has changed oVe;:;l_

focus on efficiency, leav’ing o ﬂlnl?a;t'wew was that the economic scientist shoulg

This was replaced by the view th cal issues that underlie equity to the politici

redistribution, which does w that equity should be dealt with through};um posumn

then recognized that asymmlzc;t. uodermmo economists’ focus on efficiency. PL;SUm

esults in equity and cfficien 1Cb1n.forr'nat101'1 limits the scope of redistributi'on :’r?;

that equity should be dealt chr}.ftheutlg inextricably intertwined. Recently, the vi

being chosen on the basis of ¢ flﬁ - via an ootimal income tax, with othe’r 01‘1’1‘.3“’

rency. In less developed countri crency C9n51deraﬁons alone, has been gainilr)l o

and the scope for redistributi ries, where informational constraints are m evere
ibution even more circumscribed, preoccupationovrveitsllle \ef;fl;e

ciency seems misguided.

The third substantive i
iy of economists, rersllt;;/:t i1Islsaue concerns consumer sovereignty. To the vast maj
with respect to addiction ang COssumer tastes is almost an article of faith o
most people have good t substance abuse. I share this view not b ’ EXC.ept
' aste but because, behind the veil of ignorecauseII ihink
ance, I would

:
' ty > > P & .

the idealism
of man .
lofter goals, such as}; ilafnners who strive for a built environment th i
I also acknowledge th ;Il ghtened sense of the aesthetic and greater a'talal chicres
e i s social justi
arxian critique that consumer tastes are to lc1 Justice.
a large extent

-

little merit.
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