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III. Frounduut as incentive & constraint . The allocationfr.
A. Rent as incentive vs. rentas a

GymnantRent as an

surplus
me have

aggregate distributer shave in a surplus,

maintaimed, distinguished from other dist.shows in being .

unnecessary to evoke the aggr. supply ofbind.it the import to

which it attaches.

B. Accepted doctrine I some

orallor,it amongFacter payment have 2fur homsen. Besides callingforth the

aggreg. supply they also ration it, Rent serves the 2c of

The incentivn

there for quite
asmuch as do other shares.

the constraintagit
some thingto put landto its bestme is to earn the highest rent,and_

what is another respect of is too much lound in the

using land in inferior ways,
the max. attainable rent.

cost repd by the max.

opp,
er us

II

of its limitations

acts in the 'serta' I 'arrangern
"Reut, " wrot [ & w,

of thispatten(ofLondweer.) " (p.134) It(p.134) It preempte thechoicent

siter for the uses that need them most & orden land user in

hierarchy form the most to the least according to their

rent-pay's capacity.

The bodyofcloctine called location thy as devd.by Themman,

Weber, Losch, Hoover, Dunn, and Isard, and others elaborater

so that theallocation forof
on thisprincipleprinciple at length



of rent may be reguided notonly

highly developed cloctine.
received doctime but

quite
For all the atten. The topic has received, homemy some

impital aspects have ben badly neglected. Majo emphasis has be

given to fr. of rent in vetering
ranking. landuse in a ranking order

Less ath. has bu. given to quantitation
rent-pay'gpaying capacity. Less att. has bu.

firm Luseyour each

fr.of rent in determining how much landof

occupied

The majer

fullmonsidering the last

can ecly occupy; and still less atth. to relationship of

thesocial rationale for the spatiul constraint in terms of

xpth savings to members of the society who must trasure the space

1.e. location thy analyzer inflicence of xptr costs on (over)

infurt
authon have,universally disbarried themselenfrom

settyupthe costs beyond thescopeoftheir analyed. To aman

assumption that
the last qu. byIadopting the is...

the social conts.

rather

not to sayThis is not

rent as a

2

-as a topone
constraint

location ecate

costr rep. asin

put. xptu

beliens the cessumption is true,but It is onlyoneofsecond simplifying such

all reasonable readers will indulgein ; accept tentatively. But the

pocution east her had occasion to relax theason.
feect that

betrays theirneglect of the fr.of
one wol. have to showjust

in space. For to evaluate that for

what thesocialcostsofeptu are, and how they are Ad by

Ad size oflots.

com extension



landus; but it does notformanalyze the converse, theinfluence offully

land use on lovet... ...minimizexpocost.
xptu

It does tell us that individuals,locatii:

greater
demands on

easil-those w. xptu
tend toprempt
moneto central siter & so min. aggug.

The overall intensity ofLondres.w.

to

mile.xpth. evets, If thisis important info. But"Ifall landusers,presenty

theirsmo ordinal ranking,wodoubled thein space, occupany, they wd.
Clearly wipetofacial

s xptn mileages & also probly socialcostsper

to constran such expansion to the endof ming xptu casts.

this isone of today's must

anfor.ofrent is

Clearly, too,

intg qus., in an eraof rapidlyby percap.

spaceure both in farm &cityo
It is a in which

qu.
in Titleyeridance, and for specific analyticaltools.

an dend

location thy,gim

explicit
areas.



E-gHoa suppore it be true,(kn infact I beliem it is), that sinistput.
A

xptn easts at thefinger of cities #od for all commoditio
effecarThiswd. haveonly miner

that includer
the Com )

utilitin are less than social costs.A partired. tend to relax rental

level and reduce intensity

Al xptu
below anec.

atocosts on society. S.This subsidy to xptu wd. causeput aduptations

not simply input. adaptation to
thye reduced central nents &Adperipheralones,
imposing heavy

unec. benden
new ones.

constraints in the central city below

there. This in tum wd. disperse popr. fastwider, imposs

society,

given fixed facilities butweareindemand for

as
ofthis betrue or not calls for analysis ofsocial costsofxptu

related to size &intensity of landboldhings at

But in theabsence are we sure that rent
different location.

is

constraine aboutquantitative extension of land occupancy,

absence of xpt subsidy ? to me know enough

know whether eptept in
subsidizedor not?

om ex. patter ofeptir changes if

still unanswered qus

The extreme in

Probly NO

betofniylest.

3

an

we saw one ?

the spare

who follow in his tradition.
that were

optimal
even in the

gpt
wd.As we know what

me

There are

costo to

locretion theorist has neglected quantitationsfor.alfred

requirements of landuren socomplete an Wekert there

Weber assumed indlactices

merelypoint.
intervening

climensionless, Tymore. Hissite are

those It shd. be fairly obvious that induction are

bes, industries & other occupy space.
by space largely bes

industries of other

Weker's scheme this difficulty is overcome by arbitrarily

durching industry

separated
In

into these that do & do not occupyspace



appearordinal ranking of landweer &so doesnot

atten. in the framework ofmost location thy.
worthy of great
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The former being " agricultural. " Curionly the tradition has

persisted so that even today "industial" I "agric." location

thy are treated on 2 separate topics.

Thebesungtion that industingy urban induction homenegligible

to assuring intra -urban xpter is negligible

space requirement is equivalent to assung intra -urban

ofd to inter-urban,tethingevery airline passenger comapoint. refute.

It is =nt to assum's cityplanning is a useless study, and thereare

no urbem distribution costs.
less space than agr

liųIn fact, while urban industries do occupy

which beingmorepeople
space, &space which bring

traffic

stands in the way ofwing more people and utiliter &
commoditieit is much morevaluable

much

and

unsong

in the city's circulatory system , and whose eu.comy Movingfrom

space grows langer asfactor

country to city the importance ofeizz
higher

space requirement grow les, probably faster because of the

rate of tumoresof capital on soobe the surrounding urban sites.

oversimplification, it is

The Weber tradition is .. not curly

absolutely opposition misleading & probably opposite from .

correct emphasis

on

for

Wever's lack of appreciationtotherent's

ofspace was

rent as aconstraining overuse

function in

sufficiently profound

cause him to identify "deglomerations "factor,

factor deux social costof congestion tendy to drive

people from crowded cities. It is true that high reuts

extensio
drive # uses

they do
a

from central cities, but of course



chi 2 to

so to reserve the land for intensin usw. Scarcity of central land

is basically the force dring people from central places. Reut,
viewed as a constame in the landholder has theopposite effect

bany
forcing him to exze closely

on the land

"agi uses, resulting

isfor Frumen's

tradition in location thy, stemning from Themes,

does recompetitionto the spatial extension of landuses,

:̂-)
in concentric rings of landusers around market centen

andyrus in limitedby his comingpt offixedinterary. Withineach

sing, that is, outputper he is fixed,regardles of thoug's & ty

epth changes to towardtheouter boundary. Intensing my he

changed onlybychang'g cupr

Ag

C

The

not on

Emphasis is entirely on the ordinal ranking ofuces, however,

Thanam in fact assumed constant intensity

intensity ofuse
Thistheeffectofepthcostsof landuseareonlypartly dead butthemore

thattheeffectofintenciesqueoptic itamo ( ?), w/oof
wein each ring! y rates are simple furs

consideration toseab en

of

from of central roadseds.

The relation oftherentalconstraint to economy ofeptu.

developed, altho it is nmplicit in the concentive ringides.

ofuse

heavier
wat

Lösch elaborates on both ,Thuren & Weker, but docquist

really advance for beyond this the limitations imposed by

their assumptions. Like Themen his emphains is strictly ordinal

ranking landme in an ordinal hierarchy, in which intensition

discury ofbentof
He does not instate intensity

cup.
Losch's work on indl lown hebyuse are

determined the

is not

as to

toxp maxptu cast.
follows Weher in the assumption of no climeressions.



This mightbe viewed sympathetically as murely a crudeness. Changes in intensity

do still
small. But it is

occur betinan rings,
symptomatic ofa lackof

which mightbe

lack of concern

made wevery

effect of spatial extension on xptun asti.
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Denn & Isand anascore a mmajor advance over the German writenI

variability of intensity in their analyses.
by introding continuam variability of intensity

They ex:continue to perpetuate theidea that thereis something peculionly

but this may

their analysin

They do not, howeven take the imptat step of incorps in their

xptu
Like their

analysis the effectof land useon social spte costs.
the

predecessors they accept gium
This is a serious inadequacy

work outthereinthiswin that constraint.

not only for the obvious reason that it is idle to economize

with in uneconomic constraints, but also because the economyof land

has profound effects on thesocial costs ofepter whichisa
land in the firstplace.

for economizg

in tum

Thissubject

" about landure's' occupy'g space
"ayı "

salute to tradition thana linn

passat prime reason

wey Mack

de more a

xptnstruction of epth rate &

Much thatiswillhave to saywith

tome import ti
In discussing theall socialfr.of

constraint on excessive landure,.., it willbenesty

more than acknowledge received doctrine.

rent do wiat Aomin

We must show how

serves to constrain laudholders from

imposing ept costs on the restof society by ou preempting

must trancese; and that

space that others and their traffic me

the

will

"force of the constraint just equals thecast imposed

Thisin termscalls for an analysis ofxptu casts and thedefinition

ofanfrate structure, whichwillbewon by-productwhich shopthehe

of someinterest inbeyond the confines of thepresent discussion.
an

rent as a
will

We most do



Hendr

M

Comenta

apierportery
difficulten I the

apparent
contradiction

Possibly
thereponction

can allbe reconciled,but the changealpacedo leave .

autexpasitiny

deficiency at least is certain consistent. Nowhere does Isand

.184ff..

appreciation of the effectsof intercity
breathless, and one

indicate

Idist.aut, but on
xptu

ofscalein mans,porsupply, he consistently makers them aforr

todiscrig en ofscalein mans.purs

of city w/o ref. to intensity .

be

Much of whatthispaper willhave to contribute to thesubject ofsimplicit
may

in thesense that all
in one anothing.

are two
in what the location receivel location thy.

with trucks are consistently related andsoare

Thework of Isand,particulady seemstohold thegirmsoftheway the dicensed,

But to lie implient and to beheld up to the light ofday

In the latter position a truth has

quite differme state ofbeing. In thelatter

much better chances for being converted into construction poling decision

of pr.& public policy. And arou thaneve

beFurthermore oicum te wordenofIsaad,whichismuch the most

impressione &non andofthe bacation thecroate ifthispaper'scomble

location therists contain internal inconcetencies,

the works of
&

contradictions, oneor the other sideof which is found to contradict

the conclusions of this

some

paper. Isand particularly renger over a wide

perplexed. On p.193

spectrum ofviewph &accumptions that leave one

thesun,heyathey rices cause sube ofother input for land bd

ff. heshows, how hiBunn

which I mustappeared.undy

Yet or

disecenamin,
intuicity;apti

eWeber. And ou p. 202 he again appears again to have dropped
cluding rentfrom and

following your
the substitutabilingoflandfor other inputs by pa

and independent of concern and
sustsurnessessing!

"..e. by foreclosing thepossibility ofafirm, adding land,

for m
@

Ar

p.

183 he refordto hi central rents as

le queli hans.
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if

c. Reut quantitative conchaint on extension in space
Ex.problem of land use is not entirely solved Coun)

or howintension.
Qualitative not enough. How much? How muchper complement,

ou a

/ Rimgangul returns, vs. you const. or Aggainberegone to other

Arbitrate boundaries, = sequel.saqul.w.neighbor

Costof traversal

yms.r. might seem no issue bes fixed lot sizes, but even then is some

gn.ofintensity ofuse, which is heartofqu. anyway. But fixed

improvements, two, so is largely
( But we will see melargely a l.v. qu.

for of next is to determine when s.r. becomes l.v., i.e. Whento

To a mental block to headle in win
lungely

Ispa l.v. constraint. Pour in in fecation. PostIn

is 2

Probiencomplex.
overcome, as every teacher knows, appling ingal concept to her.
an extra step,formust annualize costs Irevs., whichis

All the more reason we shd. develop it
explaim neglect.

xpt-ut. nets.
Scale, intensity, & rent; or

The

IT - 8

mur.

stepsFor analysis
landmein one, This that affects as in the "l.v. "

we recombine land I pur. improvements. But ina still longer

sun, whose ec. analysis iseven more in needof devet, whenme

recombus loundw.public improvement, & intensityof

indurid use determines demand for botenen I capacity of

theapplyy que no telind
mental block to

More than aily

and one whore implications

where renew.)

behind need. Rent as constraint in individ

Graphs, develop schedule of

seem

Theconcept I behavior ofmgul reut.
vs. which theconstraint works is mgnt

yetpoplisitly
positive expansin fence us. which there

obvious, it is a concept newerppleveloped

in the lit.. (but check Marchall's mup; & form Robinson's schedule);while thisrent, or may

ore often flouted.

block,

or
tables

mnr.
on next 2 pp.Develop graphoffin order:

1. Fixed complements, and land. Usegruph I table

2. Abstract from seale w. abscissesof "land-per-complement "

Comprehend allscale
3. qus w. acc idea



expastica

by establishing a qualitation kumpingorder ( If I mayborrowa phrase

from militinyLove, the Air Transport Command). Land uses do notj
seat

occupy tioofpinde preordaimes dimensions. Thereis also thequantitative

"howmuch?" free prition ofspacebyBreupanny

tot hot

one power.
only preempts it from others, but imposes traucrsalcosts

It is the office of

costs do not exceed the occupants benefit.

rent to see that there
on many others.



a

2. Note that constraint is on

B

Aamenent, but a has

higher 1.9.

#Preference for

missed

more than on

"extensity asmuch extension by induid. firm

apoint

4.

more interession of 2 uses w. same greut.

by E& W, & probly others.

abstract from scale & show this applies to user

of ginen size, or any size,

II -9

Ai igrof.
Why then cho uses ofvery low intencity persist

AGR
ACC (ButMCL =0)

Land/complement

The less intensins we may be altered to the more intencia , l.x.,

moving alongpa path of clim, mp of land required by

simple logic ofsilber mond analysi.

A

forplat

on valuable land ?

Ecs. job is more than to rationalize status quo.

Must consider possibility net not working right
fencer indicated.

barrier to freeplay of ec.

3. object to unrealism of abstracting from seale?

andseale, treatmentanalogous, resultsparallel. Bes ofindivrsibiting

manycomplements (not to be confused w.discontinuity, finte.)
of abstractedfrom scale,

exetunity, baut inthe hit sine in the
limit on absolute scaleRent not just restraint on

process plays peculiarly implut. solecu

of opus. for several reasons.
Agseale usually involvesAg ratio oflandto other inputs,

owg to lesser divisibility ofothers. Hence ingutprice of

limit to ecs.
lound assumes special role as

Feater divisibilityoflandis another way ofsaying

buy
more

decline of me of landan

of scale.
lesser

Not always true -
as one

gurl
e.g. vt. of way for ruralroads. But in expands

landholdingthepresses hender on neighbors & meets not



declining but rising

Truen in s.r.

**

ofacquisition.
new xpt -utility capacity daidont,

what even in l.v. land is

mc

thanathing fixed, &

assume can avoid thisby adding more land,
conti

casts A w. distance furly.ept Lower net gain . Trueof one firm,
Cound

Congestion is basic causeofAg mc.
likeanyotherpaque,futnotentirelydentbyas effectof neglectingit."Kongut,futnotentirelyI."Congeation at center ofye system43, I atoutchistAxpte

E.g.
in constraint on size other

autor, I trucks, no tax on

than bottlenecks

achieving

as

ITT

to others riser.

Houses.
Roads, country us city

space,
roads, las woods widen, cons & truck widen toe,

ees ofscale. Ifpaid for space, smaller.

are

10

Accounting which omits rent ; even er thy whichouit it!

Output/man always better large fins; & less intensin opms, output/wat

lower blogs e.y. Actually a slight decline ofofaND

means MP =²0. Game not true ofAt alone neely?Ilooks better

Also, add to otherpr., Al land newn homag.

""adjecting to mgul concept,

correption
of"production

re location.

gurly opms have center. Il land is literally magul, is inposition in

wellasquantity. mind han trouble pooling

In hind
is notmau

all inputs & realizing "ingul
20 insteadof1²

but refer to hang to inst
this

necly least one

""Most reader hr. adjucted by

land need adjust back,at least in peut.
firm.

fringes, & xptproblem insidetime. But w.

Mgul landadded at

This the outhing louds of a from add much less to occiput

than thosein the fructead.
that addinglinkyauthority,

analogy
One to this tak

mayobject to this
controlunication, but the

there is analogous AcartAcast ofthe Il
is imperfect. If we ed conceive of Al laund's being added

in
scallthempusequo

all in oneplace, therewd. beAl casts of administing it whena

ofadung
more laber added in

properly analogous to cont

TheAl xpt cost is in addition to pureadu. cont
place.



const. or slightly

also ofwhole city, & effecton wholecity showsAg
who expende

even in l.r., while mugul reutfalls.
costo to individ



Bol
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If it he objected thatAl laber is also scattered in space, andian in

land. If laber added on same land,
This is a fr. of adding

is no

more

Alse scatter in space.
In addition, achu. channels just costs. Man is after all

a social animal whose work is made more pleasant & effection,up

apt, by coopn. The knowledge &skillof one is should w.

But landis inest, &xptn cost is dead loss.
other.

&

are not

another way rent constrain scalein

lavish useof tince that characteringer large scale

ranks with interest as a

as we will see,

by penalizing the
Reutopus.

prime cost ofslow building, & slow

slow renewal. Largescaleplans

payout,
gurly call for landassembly of clearance same time before

even into pols of

use, long developmental pd. I long life, after

obroberence. Anmal rent, inexorable for. of time, is a

seriom constraint on all such ground conceptions



andguily
accepted,

It is obvious,onethat rent constrains individuals

on limitedgifts of nature;

imptnt,

landIassuming
homog.

respects other than

location.

are

Paste".

here.

that sent constraim economige

love.
force of the rental constraine tends to equal the traversalt

corts, at least those of them which are borne privately!

source

beach sites or alluvial soil.
such

"It is perhaps less obvion, &equally
The

!J / appearsThis is a most importantimportant principlefor theec. layout of xpt-utility

nets, and benas elaboration. While it may

too elementary,f- shakeration, it has never to

been formally expounded - certainly not

appears alt
knowledgemy

gurly so in standand

works on
And it's policy implications

land & location est.
not but in many

universally flouted.
ev.fcity planning.

treatures. So perhapsto
in ?

Let us

Principleapplies mto other landsby

addingcostsof bringing

The to

indevidual to
also

a comma common who

pieblic

on space whichother must traverse; and that the

who supply,

ZNA

homag,standard,
deducting benefitsofthen beingabove it .

only in practice

may

I

common

from appipe ating their northem frontage, delivering

to economize

a

12

Mive til tin

be forgiven for spelling

supporeso tistonightly
da

equal line

as
Fig!

asplatsprunning

carterly

"An 1.0. piperwhouphillserver themall
to the uphill

cerner
W

ofeachplot. Thepipe capacity the low exactlyfits the

demand,steppingof allalong the line, dropping bypottepl
Water is freeat thesource,

after passing each the west outlet,
,theonly cost being transport. Thecostof transport is met entirely

for 2

Hal3

spelling it out

for this

byprices. X? may
have to accums evenrother

negligitale,than pumping are
to avoid lrvs.srayi

which distracts from
m.c. analysis
present emphasis. But that is implist
to work out .)



Avvince

Jump

lieu

Source

N

Water is freeat

An
A

B

b

on consumers.

c s

Fig. 2. Achematice diagram of 5
of

Letus supposethegooda row of is lots, equal inallrespect

save location, runninguphillfroma borgatecomeonelors,
water, S. (7.g. 2)

pipe line, delivering to the uphill

capacityfits thedemands, all along theline, declining

to after each outlet.

nercorner

common source offree
lots to the 5,

Am W.D. serves them all from a common

ofeach lot. PipeLino

ÿ progressively

ILL - 13

N

transport

exprthesource,by butsedcosts are covered by

The charges are calculated to
charges

with
cover wets ofexland increase with height and distance from

the source, to reflect increased pumping and thecapacity costs

increason for that lekeivise increase w .

Flot

ht.& dictance.

foroptimalchc.z.:pricing are discussed
charges(Specific optimal criteris

in later section.) Thecapacity needed for each lot is indicated by

line reenning from its service point to the common
a

pump.
benefits from water service

N is the marginal lot where the total consumer

A chooses to increase theproportion
are exhausted bythechanges#madebir it.

on suppose
owner

the
of land in hisoperation by buying out B (a !applying

same from a.
dame

quantity of water & other complementaryinputs to thelanger
closing taking delivery us

notaffect

Thengusummafromceein simplicityof at theconclurpesitthe accomerexpositio armationI thatdo nope to let B aboue eskeines on internal problem to thefirm, subsuchedin lover net hent framment .



B would be "Cumped "

five are

B, A wd. haveaouthindhim by offering a tout paymentgreaterto that
the ir location . There

than the losses imposed on B by

out to let N. In order to displace

a lotapprovation towherehe
Thet... Impored on imirsty by

entire social cost may

B.

this expansime may be most
right byone length and

all Bfallother night themomeIs this = rent?

costs on all.. costsof traversing B. E occupy
meaity
Theresult is to

In result B would crowd C, C crowd D, D crowd E,and In

out to N, but thisnet result may
neatly
B

byportuluting that theresources
Buy lotb
be summed up more

off B

completity,
unaffected, so the

he summarized in thelosser suffered by
directlyto N. C, D, and E semain

move

B willrequire a payment asgreatas these love to

his lot, and to theprice of the lot serves as

on

poour

giveup

economic constraint on expansion.

if its valuetohis mgulyrevenue to him exceeds thedemanat
he

costs he imposes society, summed
impares

B.

wishes, so rent is a

fercing recognition ofxpt

so rent is a constraint

III -14

cost.

up

an
expand on toB

A willonly expand

in thethe costs

The reasoning applies to assmalla sliceof Barone

ignl expansion offirms,



Those whohavefaith thatindividual costo

social costs under perfect pricing withtheneed little more detail to
suveofAcciul court.

Thorefamilion w.derivation offol for ham
geometive sepies willalso recognize (own)reinut by merebe content that B's price for his lot measures the

on others by A's extension in sport.
imposed Others preferf's thewashinent.

spaus.
will

I
giveherthemeasure
gurly

# 15

properly

specific identification of costs. and their equation to social
cort on C,ALE,? Requier
|consideration of licordioste.

For example, how canonebe somethatI wasyoualready inforcing

costs. Such specification isalsoprerequisiti
will in vastatytas vairs

toon theanalysis of

paining (7, below) andthediningameofmy transport costs andopt
foneiswell the presented hereas there. Readersfeeling this redundantsmayship tomay

foint to marios Iforthwith. (or make this appendic)
Corts on B with

Cont on wholesaciety,ifvinned wholearpuckedout,the

tranhcosts. thesame

In yurd,better to agardon thank on1s,bus terrain

Thanay
L

1. pregin mypungcarts, assume const. fusofvol.Istictare

Run heasoningthere alle w. costſ. Theseintrodusopleon

laboration, ofleave elaborationforafterJune
const.

imposed on BlougWhat we are

do they relate to the sum

a's extension in
by

by moving to lotNo, and how

~of corts imposed on society

space? Let us begin with s.r.v.c., .ti
exemplified by power input forpumping. For initial simplicity

accume theyoreconciani functions ofvolumefunctions ofvolume and distance.



•cancellingoutofintermediate terms

Smuth.
anle= analogy to the reasing emplayed there.



ofpumping

whopast lots C,D. &N.

wasmaking infor B makes on suchwater

When B mones to lot N he must assume Al costo

There costs cut into the netgains he
he still pumpsas

It
at the higherprices, water rates, and obliterates all the

was making

higher
qu. for

wto rates, but let us defer that

assuming perfectly inclactic demand forwts.
by

B's Alcostsare the costofpumping .

on

gain

thecomitof wh that becomes subiugul at the
can't

The

3 morepumped 3 lengths, pust C,D. &N.
line Nof tiger. The cost of pumping over line N

III - 16

We previously delivered at B's turnoulivecapas,is shown in the dashb must now be

Thingis the Alcost

imposed
social costs, letus conceivesof the result isaway

the cast in another way
that

B. Now to assure ourselveringthat this reps
awaythat cost in

istuesalues and! cast in thestates.

Suppose now that

a moment

had remained in order but each shifted

ofuOne more unit who must

that same as it wd. be if owner B, C. &D

one lot uphill:

bepumped past eachof late

C.D. &N. Finally let us note that theAd costs

= the costs of travessing lot B : l.e., peemping
oneunit

he

3 units

Tol
TheAl costs imposed

onepeuta
in possession ofaccland

expandedbypast 3 lots is equivalent to pumping www
thesame recule

lot ( B). It woord he isas though A had
hormone extender

espero vi stion ofa newon

bir lot a the itself to t
away from the water.

costs of training the new distance this created.

on land occuptancy.This the costs imposedon society may be summed up in the costs imposed

on B; and rent maybe said to serveur anes,constraintthe
reemption.

ei

the last which had caused
grow fongitustinally, the others before it,

are the



Now let us consecutively drop the

set wit, & homogeneous terrain, making

as possible.
( Whenget to inclacter demand, begin by going back to const. costs

first, then handle both together)
and of

(Dropping const wito lets us handle fixed costs)

a.

#II - 17
constant coste,

assumptions of inelaster demand,
our conclusion as general

Decreasing carts

circumference (
of pipe capacity pinta any given

distans may confidently be

expected to full. If weare to cleal with the fixed aswellasthe

variable costs ofat transportwhat

s.r.

The xsection ofa pipegrows = times facter thanit

That unit costsd(1 + 2) -)
d(25TH)

Indeed even thevariable costs are

&

we must take cognizanceof this.

affected, or should be,

since the most economical sizing is one which tends to equate

br. mc.
Decreasing costs do not alter the equality of keturun the

Txamanal cactound B cactsof trancing Band

turni

t
extending service from1to to n. Let us conceive of the

theyservez
ripe,as composed of "sublini" lakelled for the lots

and the sublines in turn composed of "lengths" labelled

Lot ,"require the
for the lots they trannie.

capacityofsubline which traverses every&

lots a,B. & C.

wottont
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The Alcost's impo noon

We have seen that B, upon moving to N, must water
pump

"Kas the 3 lengths
3 Al lengths, from b ton, part C. D. & N. Now,yndu occreasingcosts,

traveringNi
are not of equal The N- length of lineN is the

of equal cost, howson.
center and only ring of the aggregate pipelines; the D- length

is however the 2d ring, of lower cast; and the C - lingshis

the 3d ring, cheaper set.
pipe

But thecostof travering lot B consiste also of 18 a fine.

Id & Idring, serving lote C.P. &N respectively. Soagain the
2d

for all beyond lotB

traversal costsrequal the cast of extendingservice to lot N.

Itis also still true thatwe may regard theaddition of

subline N as equivalent to breaking thepipe at & and shifting the

length uphill. For this would result in

st. section bodily
everypoint rightofb,

ring thicker at currypoint
the line's becoming

which is exactly the result of adding line NN.

one

[I - 18

one

Now let us proceed to the harder tack of chopping the assumption

To ease the task let us first
of anotars fixed demand.

temporarily revent to constantcosts.

each lot
Water willcertainly be subject to diminishing returnsrl Demand

still,regarded as homogeneous,
curnes at eachpoint willslope negatively. Therefore when

B releatestbereginatoo lot N he willnot take
completes his

as much

water as
highen

before, since prices
thanatat iumoul n

b . Subline N will the fame, be smaller than previously assumed,
are

on



(and pumping
costs willbe correspondingly less). g!.

Traveral costs ofB will now be longer than scott.
of subline N, because lots C &D take more

extension costs

water than lot N. But it remains true that B- tramural

the loyy sufferedto: coets,B be shown.will now
casts 20 Auhine

B's losses are greater than his explicit outlays

subline N and pumping through it. B also loves on thewater he

used to make in lotB but no
money from longer buysat

The higher price charged at turnout n.
equal the extra traveral costspast lot B.

tumours under our

extricsin: thevalueof a

assumption of homogeneous

N

Fig. 3 shows thehome of delivsing win to thesemnalwho

constant costs.

A

B

on

Fig.3

assumption ofaliter

as

lotsa

one pu

Water twinfürpe ged

carying betwem ord;& d -turne

Each cell-roupreps the cost

with its own

taken

Tepplies,
Each cell

alikeeach lot under ourto

reps.

II -19

MCn
MCd
MCC
MCb

MCa

Theseflosses

Row A, e.g ; repssupply.
carried puut lot t. (from

by a carried past

The demand schedate

cost

lotto length ofonesine.unit ofcapacity.F
of traversing each lot

cost ofthe cont

Demand

of the 5 units

in source to turnout a.)
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plus the rows aboveit and under the demand

specifically represent) the

e.g.,Then eastof traversing A,

is thefull triangle under the I curne (ignoring thesmall half-cell

trangles, madebythe which become negligiblyso allas thewithbeame

5units for A, 4 for B, 3 for C, 2fen
small). Past A must go

Each cell- row

eurne spript of = .(altho it can not

of the expresponding
total traversal cost

D. and Ifor N.

&The costs of traversing lot 13. on which ourpresent excomple

( theyarespecifically
equal to cell-rous B,C , they.

focumes, ore, represented by cell-rousB,C

repd. by cell B1 x3, B2× 3, + B3 + 2, + B 4.)
area canden ;! Isurveasa M.Ga, comprising 9 cells.

he

enture area

n₁

bij
to witt

Thisequals the sum oflossessufferind by

after B mover to lot N, turnout b is closed and replaced by

so treneral maste which takes only one instead of 4 wt -
equal

to 6 cells; rows C, D. &N. ( 3xB², 2xB²
fall.

B in moving

units, so traccesal costo

and B3.) extra

The cost of extending service to B at lot N is the 3 cells

CI, DL, I NI, nepig
costs

one water -unit
of carrying

past
The

Atfint blank thismakes it appear that B`s loves are less

than tramural costs, but
greaterthantheothis wanSentfortheBr

hostmething gainidy 2 cells worthof rent from the 2d

These 3 cells of
water unit, and one cell from The Bel.
lost rent ( C2, D2, and (3) bring his lossesup to 6 cells,

to the traconal costs of trawing B.
equal

3 low on subline N.1 B`'s lower are



again
Now letusprop the assumption of

It can beshownbeshownthat travusal costs still
(To be expanded).

assumption of constant costs.
= 1028 4 of B's losses.

Finally let us drop the assumption of homogeneous land

We now havea situation wherein traversal costs are to be

rough

int
blamed on Native as wellasman. Suppore B is inthelaund.
with low carrying capacity (I his tramural cart). The

losses imposed on Bare much lower than under homeg,assumption,
It can be shown theyand .. clearly less than traversal costs.

ore = to what tramusal casts und be if the land beyond B

of the same low quality in B.was of
land

on

III - 21

nearer system centers is

hand nearest theIn quil it is true that

of higher quality thum landfaucherout.

city waterworks,e.g., is probably also recuer

central, power
distribution center,

over the telephone

tanks, commercial center
gas

ete etc.

imposed

It is probably also true,;., that lover

outlander by the occupancy of central land

the traversal costs but exceed them : they

= the traversal costs that wd. obtain iffarant

ofequal quality.

only

land were by

extension

in
space

A
tammarizing, lowersufferedby asociety)maygurly

in loves suffered byone individ, who is assumed
be aggregated
displaced to end.

thepriceof
yetem . This indevidual will tend to bid

up
constraintpoint thatis

tothepressesare
econ,



on extensions in space.
pricing ofxptu services

exactly reflected in put. costs.

e. The aggregate

down size ofxpt

Keeps systems sauf: at compact

Notjust to siftT
net

Where

at center,
system

popu
Was a time

constraint on system extension

Today problem

This outcome depends on

optimally, such that socialcats are

d. Constraint on nection. Importantpacifictio force.
doesn't arrange for fulles. rental comitianit

manifest desting,orcutftilldo.occupy
is rather one

ofMignotsee
Vagainne wy

consolidig

ovecattur inpum

mous out, clachen.
biosofabiasofour inster by assumed needsof

we cd. justify expansivebenessw.skeletoncrews,
continent quicklyquicklyI preempt it fromrival empice builder,

of orgg
viable clomestic ea, cultivary gaudens

what

merchants & tourists .

#I

uses win a framework, in long run,keep

given

frommurkbest

on tothecomplaint JYwith

our gaim, timpier finding internal outlets for aggressions of

in usall

Not necly isolationist fence. No constrame

2-2

D Haa i

su own

faringforthLeaving
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III,O . Reut asi

to allos, landWe have seen how rent serves to check unlimited, extension in space,it
adjoininguses. Italsoserves to allocate land among successiveuser,

Extension into checkwhiterusions ofus
among

1.e.to

For analigoly
me in time.

space, w. ficed compl. inputs, obviously reduces internity of landuse

Sto improvement.Out It is
landw.same way,

by combining

little less obvious,but =by imptut, may achieve same and by

encroaching
of landuse, 1... by letting Holgsgethe time

low valuefor many you
before replacing

stit depreciate & remain at a low valuefor
ingn

4

¾/4
1.

½

5/4

a constraint on extension in time.

them .
Orilyconstrain

thiswout(tab)

3. When future rent = current

of improvements

points to make, no order.

1. Offer caputs dear. wat, butnot land,weIfoverlook,spurious assof

divabiting

cost,

2. w/osent Future rent does it. Predent dent not listinguishable.

Thiss landinunderpressurefrom insideas wellas outside afirm.
untogros

uses

determines timingofreplacement

gropate but to
improvementw/osalvage value!gonet now.

shacksfor hay or old tools. Future rentis

4. W/o rent, newn demolish,

MCoftime, ifonly landhas salvagevalge phedin
curdenture. Rent in only MC oftime,

5. Future rent dependson life"; defends in teren on rent of Belstage, eto,
on salvagevalue.

ete.

In practice,
Photys, If identicalfuture, simul

Unters rotations short, thenwessing100
enough.

predictable, theinf.series.
more

6.to for of allocating lindamong

1.

successive

III - 23

user

one or

a

2 stages

theyare

Faster turnoverin means ofintensification, usz 4th dime,&rent

encomogyit. Reute dasn't encourage durability,butthespeed &flocibiting
much

8. Refendy& challenger. Terbergh ( from Hotelling? Check Sem'in mote)

9. Profound effect of

turnown ofcap.
aggreg. ec.acturityrents and/or landprices on aggreg.

Thus cycleoflandprices affecte macro-en

via
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Theprimary constraint on this terymal extension is rent, whichare
Roptputs land underpressurenotjust from

ofTime"." Rent is notof inwin the only mo

But rent behaves in time as in

auogate

∞
Nestum

may view as partof the me

all costs havea time vector.

is it holds inexorably at a constant level
up

margins of decision where other impute taper off.

EvenAn important exception to this patter is comprised by biological

capital, swoklike trees & cattle which appreciated over time

with such femus of appreciating capital, rent remains a constraint on

the not the only
temporal extension,ever

It is ironic that isthefieldoffor theformation of rent (over)

But the moreusual improvement

the most importanta even
Sobralences

land depreciatesyour time and has

little, no,
hace

such bldgs wd."never be demolishedonarallong

für

or

Ma

negation salvage value in its lateryears infinite.letum is

newer

of Manhattan, might last inthe 50

Malta Bend,Mp. 300.
T150 gisu

follsettlere
wanted haveto collapsof its own

be used for storing grain,
There is always

sity

bldyingood hasjustfallen under the wrecker's ball to releaguetherigh
even in

improve thesame
langer, bldg in St. Louis,oranother section

longa;
in Aberdeen , S.D.,9yu²

se ofzero, any

wdinnever be demolished. Along Park Clue, today a130 -story

howeven
humble,

someuse, for
an

bingthebestor

space,
approaches the

of

Outride

hardude building. 16

that

a

one .

W/o rent
sound

o city
him

meight, for it ed. always
ofuipment!

orold & ultimately for disposing ofjunk .
it has no

it wd. live.

salvage value other than the site,& the site is worthles, or treated as

life short of therespeical

thoughit were, thereis no limit to economic

life collapse.



time constraintshe have received it most explicit, extended&sophisticated

ecs, where it relateme importance is muchtreatment in thefieldofferest

less than in other industries.

ļ

{
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Usualcost thy neglects this. ?: Luneles Besides being spacelers,
is timeles. A labelled simply " output "

A
cast" which mean

be drawn w/o assuming,
output & cost annualized.

explicitlyor implicitly, aunsalign bas beaccomplished lifespan7

determined.

otYet curvesed. not

SeuratSonne urban landeut have expounded this four ofrent, but

into the mainbody ofmgnt. analysis

somehow ithas new & evelyfound it way

used.byearts. Mgul analysis has tended to remain not

spaceles but timeles even to the extent that cost curan &

labelled not Coutputon wee

revenue curses are traditionally presented

per yr, or"costeraummalized, but simply output ofcost

One sest, Bley,
concluded

.

harbu

en has

who has tired to apply ongul anal. to time ess

I belieus wrongly

lit. "capital thy, " has
tended to

approach of the key roleof
toinvestiments.

work. Theit does not work.

neglect both the ingul

of
be accusedofpreaching to the converted

roleof rent as a
constraine

sent in to determining ec. life
not , "

Ioin faintesay that I hope I maymo..
if I'expand

d un the

temporal extension .



(

The rental constraint on time -extension operates more

Let un adopt Terbergh's appuieterminology & describe the old &new venas

oldsite,by we pution arriver when theycurrentplision
The time to salvage an for a

annual income net
new f
antie.tan

of current operatg costs falls below the challenger's

netofallcaughtfor the ontimal festiusFinal freteur . Note that
annualized rent

alreadyrunk
we are biansed for the defender ber its capital costs are

andtirely- and nomalvageable, so to in the mgul afrom

on sunk capital, neither
deduct no deprecrimin- obsalvo change.

&
nor interent. Atthat's cloneis done historical witian

depreen, obsolescence. outstanding debt.
imelwant, even if still embodied in

over

difficult concept! anew
The challenger's net rent is a more

re

typically entails heavy initial cost followed bythevenuestapingoff

unlitanewphyllingerprywaith.a The wholecycleof
prevails.

D
mony futins yrs."
investment & liquidation is an indivisible unit that must

as a whole. No one
obviously bejudged thefirst, last, or

anyother could be selectedtosingle afson.
year,

be
The challenge's

time.ove

anrent must
annual

aA simplejaus. hommen will not

as well as

annage of its performance

do for time diction

absolutequantityquantity isatissue.
of cart & revenimes

" time-average is necerrary. This is to be foundby annualizing
herafuthletmforbrevity tay umply"net reveren ".

all costo & nevenuer own the life wd. beof

thatisby finding theamount,a, which received ammally

Netnevenues in thetermsofdemolition are annualyed = value toterminal
year,

by theff fermunda: ( 3)

III - 26

specifically anff.

a = iRach

(Itij==1

defenden schattingen.

where R is net rev

tragendof theimprovement upon

a

the netnew.
received on .

inseanto i.is the relevant i.v., It is the

din tothedimolate corentingfor vote

n
Net revenues in angother year, ŉ, are annualized in the

formuabee by compounds themon the terminal p, t



We mightassume the o.c. determined externally by the challenger

but this wol. really be running away from an essential partofthe
problem,f. by assuming the challenge had solved it.

oranotheruse

za notanother firmbuta
since the challenges in timeeu is typically

a vie new cycleof impro by thesamefirm sure,
trên

it wed, be most inadequate to assumes away
&we will pressusthe gen..

Siping

3
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before matingappling the annualingfor opuation offormm. (3).

This the complete unnualizing fermula is

ieRn (1 +i)
(/tilF-1

which

It only remain to select the valueofI that maximizes a }

one may der in a number of ways.

It is reasuring one faith in regul analysis to note thatone
when Rn when my

find the
way of doing

of time (R₂)
so i to

a

" " have request theV

1. & .
year

= MC of time (a) be

subsequentse: ych of improvements In the 1st few yu of

be less than and ordinarity will

reuma
blay R₁ , Rr at may

a

be notonly that but less than 0, as

mitment one counted as negation

in the nativeof long term improvement.

later years any a newvalue of Ru falling below the running time

average, a, established by preceding you, andI not reply

invout to be requited by later revenues, wd. lown the time-

coverage of the whole, and callforthe net, dermatition & renewal

That in time -cralysis, as in space analygis,
an which

whichis also tosay

I as in the timeless -spaceless abstract analysi

Awe cut their teeth&w.whichstillfeedthen you

ents

improvements. But

heavy initial com

This is inevitable

But toward terminalthe

a
menginaliofon. intersects the

corresponding
more aanerfor.

thebatter'smine,vestue, where thelatter isflat-
a max. isthecasea mous

mine me

contient



firecast

1.28
One object time theI to the foregoing that it

may

implicitly assumes the 2d future stage will be like thefirst,

and the objection often time, we may confidentlyis 96,valid.
higher rentfor the 2d future stage than thefirst, the

of setting the septof thefirsta
It will be necessary tomore ea complex.

problem growis

shorten the life cycle when
·I make appropriate optional adjustments

---so as to cut itoff.
I intensity ofan improvement

this full recessarily lower the

2 of future stage 1, which in tarywilllongribe theprescribe
type

Ru the higher futurs a

a

lifeof postponingsome furtherpur

I hear
improne

fronte,
furtherfor the dermatitionThe demolition of present

fectivestage 1 is thus squeezed from both

willgobecome

meguc
ec. to abandon it entirely

and move directly to stage 2, at suchfuture time on the

fectipe
potentialition make favorable ,

higher
future

optimal.
on a

current
Thas a higher

future fext mayweaken, thepresenteconstraing force

temporal extension of land use.
chin

It is onlyff.trepidation thaton expand

dast prizemple,for wingfere itisalltopapaily sbged expose by

vious to pathofalize

thelaughing ofpre
While thisprincipley... letus callit avoidance

Was merit in some circumstances , time in

mature commitment

few more overworked it groaps beneath the heavy burdeno
by Ranglossionphilosophers,ofthe

isactor to heapedfor it



This willreduce the a of fature stage 4, but at thesametime

increase themarginal value of time so thatis the ingulvaluesises

It is this higher MR that winst

land-time. The optimal, adjustment would thereforebeabove the average.
now

be in the
magel

to accelerate demolition and renewal,o.c. of

ingul time

with value of

over

This adjustment is optimal however only to apoint, forus the

falls. At some
time.

futettuage I rian, thename. point

# 29

The time -ame

the
falls below that which thepresent

use wd. yield

samepel and it becomes optimal to skip tuture Stage 1

altogether, preceding directly to Stage 2. In fact toskipStageI

becomes opt. eum a tottle befor thepoint just described because

in lighn ofthepostertityof acceleratingstage& ifskippingStaget

will accelerater the inception of Stage 2, with its autic. higher sento.
2

Antic, higher futuon rent .. will tend to 4 the constraing

this
fenceofrent up to somepoint, but the relax it greatly if the

antiripation prescribe stripping feeter Stage I.

Theuseof this argument bystand

quite unbalanced, with emplinsin langely

soortandcusto has tended to be

the removal of

the rental constraint by a two-casily presumed decinability of

challenge. Theprincipleprinciple of avoid's premation communctions.
stripping stages.
groans beneath theonehundens it isaskedtobeen

together in771

At the hands of R.T. Ely it served to rationalize unlimited

warts of landnime,thebandpaulatingpolegte
ofthe 19205.

Ifa writer's instinats ais Pangionian
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3.

-the-aby.5Ely's

that

them pass

real meria

When a

Stage 1, then

excesses should not blind us to the

send us swings
of theposition

to the other extreme ti ...
truly

comprehension analysis offutur prospectsofprescribe skipping

let innaccept avoidance ofprematurebe
all means

by all

commitment as u

defenders.I on valuable land.
justification for retention of obsolete &decayed

But let is also be acutely wise an

and habitually skeptical of an argument that lendsitself

serpents

neatly to pie-in .the sky rationalization from the disciples

of Dr. Paugloss. There are other causesfor waste of

have seen (or willsee)
& land in

rising mbts , as

Outline

as we

Asidefromt: inceptionalinmic ,goobje shat

Rent & intensity than time. form of

The accelerated replacement constrained by rent is a

wight expect from the ope ofa land

intensifications of landuse, as one

constraint.
Ato constrant

ave.of costs, c
low impote/y₁, time

obvious at a momentoftime.

6. Intensity is ofa sort not always

Frester tumower, Higher rent may even callfor lower initialcosts.ays something

# On balon
SHUTT speed &flexibility, rather than

ply mually ro, Coun)
ponderans monument

thisprinciple to indefensible extremes hovean,
the"funt

between claim of

Emphasis on
Fast tumaan. Pervane

c.Do not carryIhave turnom compe ThanTij

strike
Is tendency to

burcle " shoddygoods 2jorry body.buck ","
Rent nopting conceptit an

quality& speed.
Best seen by separatis

-30

Kr.

valamed

~
net new, into +& - parte. 2 cunos

= mn



to get full rentfromsite . But consideig time opport alone, chopp's off endof

cycle tempers tundamy toward heavier improvement.
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W/o the constraint the individual's motivation wel. be to squeeze

last drop of incomefrom the initial reportstot by spreading

they would endure, thus minimingg
over as much land- time

to the time-aus. of his reverenties

T

the time -average of his cartoof his costs w/o regard to the time

The intensity

This influence of
dailys but the useof

asort, tomoin

that the time -constrant encourages in of
if we shouldyou toobserve thestate land-Daaronementvalueratios

that is not obvious,at any giun pt.of time. Interingenatthere,
very

form of faster turnover of improvements rather them heavier initial

spatial constraint prompts hearin -
improvements. Reutas a

temporal constraine, chopping off
improvement, but rent as a

the end ofa cycleof improvement &ure,[hasa tempining

influence
inctin! eusts

issathe .
premium

Brute andsupplemen
Itoputeand competoria sa
onumentai, and putſ

constizes thepondecour& pronumental,
recoverability of capital, on flexibility &

•quickrather on
and thejoiepecable ."T "Vimmatig theme

speedy tumown to dow

be spread. Thecombo. firstensity

in lems,theprodmentofintermenymy wi

which initial couh may

The imbinantrecabe ofthespatial &temportedinthing isnotin themaining

KAPAwy
his je one

Tu 7 ensity and

arituon

is

byIt is an

sobama shock firetrap apartimetimethatll .andapartment

economy

rent is

statebread

no less the executioner of the creationinthe machineandthesidemed

pervasions, affect's not only building
&

&shelm wildings Rentin
rooms & whelming

the

the tired orchard. A hi-rent

isone withemphorts on speed, inallon maceitionphases oflife.

Thereisa finish

quality.
Thetemporal comitissint ofsent doesnot

Rent is not entirely the every of substance &durability, howenn,
premmin

thepresmer of

let theminimization

them

optimizingforce that abhors extremes.

minimization of time

While it does not

-are costs dominate allvihuon



It penalize theponderous & monumental and has rather a tempering affect
ofbusiness,

Ito influence is toward maximizing volunce. Theproduct
rather

on initial costs.
ofcapital

of quantity times tumonn.



considerations,neithu do it negreci

decisions to the extent
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Chapter 5

"Ground Rent in Distribution and Welfare Economics . "

Fragment #3 of the preliminary draft for discussion at seminar
at Lincoln , Nebraska , June 16-23 , 1961 .

What follows is a development of the materials outlined as
section II of my outline of January 5 ( Fragment #1 . ) This material
is found on pp . 8-10 of that outline .

GROUND RENT AS INCENTIVE AND CONSTRAINT : THE ALLOCATIVE FUNCTION

A. Rent as incentive vs. rent as surplus

Ground rent as an aggregate distributive share is a " surplus , "
we have maintained , distinguished from other distributiveshares
in that it is/apt/nézéstarý does not serve the function of evoking
the aggregate supply of the input to which it imputes .

Factor payments have however two functions . Besides calling
forth the aggregate supply they also serve to ration if or allocateit among competing uses . Rent serves the second of these functions
quite as much as do other shares . The incentive to put land
to its best use is to earn the highest rent , and what is
another aspect of the same thing the constraint against
using land too disrespectfully is the opportunity cost represented
by the maximum attainable rent .

B. Accepted doctrine and some of its limitations

"Rent , " wrote Ely and Wehrwein , " acts as the ' sorter ' and
' arranger ' of this pattern ( of land use . ) " Rent preempts the
choicest sites for uses that have greatest need of their ad
vantages , and ranks land -uses in order according to their rent
paying capacity .

The body of doctrine called location theory , as advanced by
Thunen , Weber , Losch , Hoover , Dunn , Isard , and others elaborates
on this principle at length so that the allocative function of
rent may be regarded not only as received but relatively ad
vanced doctrine .

For all the attention the topic has received , however , some
quite important aspects have been neglected . Major emphasis has
been given to the function of rent in pf ranking land uses in
order of rent -paying capacity . Less attention has been afforded
the quantitative function of rent in determining just how much
land each firm and use can economically occupy ; and still less
attention to the social rationale for the spatial constraint in
terms of transportation savings to other members of society
whose traversal costs are reduced by economy of land lying between
them and their destinations . Which may be summed up in this , that



location theory analyzes the influence of transport costs on
land use but neglects the converse , the influence of land use
on transport costs .

This is
Location theory does , to be sure , tell us that individuals

with greater demands on transport tend to locate centrally ,
thereby tending to minimize aggregate transport costs .
important information . But transport costs also vary with the
overall intensity of land use . For example if all land users ,
preserving their ordinal ranking , were to double their space
occupancy they would increase both the miles they had to travel
and in all probability the social cost per mile as well .

Clearly an important social function of rent is to constrain
such expansion to the end of minimizing aggregate transport costs
and maximizing productive linkages . Clearly , too , this is one of the
* more interesting questions in an era of rapidly increasing
per capita space use both in urban and rural areas . But it is
a question on which location theory , as developed thus far , gives
us little guidance for evaluation or policy-making .

The major authors have in fact effectively blocked themselves
from treating this question by setting transport rates outside
the scope of their analysis . To a man they adopt the assumption
that private transport rates accurately represent social costs .
This is not to say that these economists allege the assumption
to be true . It is rather the boundary beyond which they have
chosen not to push their investigations , which is certainly any
writer's privilege . But the fact that they have accepted this
boundary is symptomatic of their neglect of the function of rent
as a constraint on spatial extension . For to evaluate that
constraining function one would have to analyze transport costs.
and show how they increase not approximately but exactly
with increasing lot sizes .

MAN KAN

For example suppose it be true ( as in fact I believe it is )
that private transport costs át/fhézfzïaged/bf úrbańzánáztatál
fzingés for all commodities that includes utilities at both
rural and urban fringes were less than social costs . This would
have only minor effects on the ordinal ranking of land uses , but
it would tend to relax rental constraints in/żhe/céntzdz/titf
pzázés on intramarginal lands below an economic level , and reduce
intensity there . This in turn would disperse population wider
and impose more transport costs on society . Thus peripheral
transport subsidies would cause private adaptations via the
medium of reduced intramarginal rents . The uneconomical burdens
imposed on society by such subsidies are not simply the obvious
short run adaptations to fixed transport facilities , but also
the long run relocation of population with demands for further
extension of subsidized transport facilities . These are the
effects of land use on transport costs . These are the matters
neglected by location theoriests . Are we sure that rent is an
economical constraint on quantitative extension of land occupancy
even in the absence of transport subsidy? Do we know enough about
transport costs to say whether they/afé transport is subsidized

Would we know an economical pattern of transport rates
if we met one walking down the street?
or not?

2

--
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Probably no location theorist has neglected spatial extension
so thoroughly as Alfred Weber and his disciples . His industrial
locations are simply points . This would seem to preclude any
very realistic analysis , because in fact industries are separated
by space largely because they occupy space . In Weber's scheme
this difficulty is overcome by arbitrarily dividing industries
into "agricultural " ones which occupy space and others that do
not . Curiously , the tradition has persisted so that even today
" industrial " and " agricultural " location theory are treated as
two separate studies .

ATo assume that ürban industry occupies no space is equivalent
to assuming that intra-urban transport is negligibly cheap , a
point which every airline passenger can refute , if refutation be
necessary . It is equivalent to assuming the study of city plan
ning is an idle occupation , that Borden has no fleet of milk
trucks and Los Angeles County is still covered with orange groves .

In fact while urban industries do ocoppy less space than
agricultural And they occupy much more valuable space , every foot
of which lies in the way of much more traffic of people and
commodities and utilities in the city's busy circulatory system .
Moving from country to city the importance of economizing on
space grows larger in the measure that space requirements grow
less , and probably in greater measure because of the higher rate
of turnover of capital on surrounding urban sites . The Weber
tradition is therefore not just an oversimplification , it is
positively misleading and probably opposite from the correct
emphasis .

Weber's lack of appreciation for rent's space -constraining
function was sufficiently profound to cause him to identify rent
as a " deglomerative " factor , a social cost of congestion tending
to drive people away from central places . It is true that high
rents drive extensive land uses from central places , but they
do so only to reserve the land for intensive uses . The force
driving people from central lands is not rent , but scarcity of land .
Rent , viewed as a constraint on the landholder , has the opposite
effect : it forces him to economize closely on land by using little
per man , per room , and per unit of output .

The " agricultural" tradition in location theory , stemming from
Thunen , does recognize the spatial extension of land uses . Intensive
uses drive out extensive ones , resulting in concentric rings
of land uses around market centers . Thunen's emphasis is however
on the ordinal ranking of uses , not on intensity of use . Thunen
was úff uninterested enough in intensity per se to assume thatit was constant within each ring , despite higher transport costs
at the outer boundary of each ring .

The assumption of fixed intensity might be a mere crudeness
rather than a complete disqualification . Intensity does change
from one ring to the next , and the rings could be made very small .
But it is symptomatic of a lack of concern with effects of spatial



extension on transport costs . Thunen's transport rates decline
slightly with distance , without consideration to the stáls
econonomies realized by spreading fixed roadbed costs over more
traffic in central places . The relation of the rental constraint
to the economy of transport is not developed .

Losch elaborates on both Weber and Thunen but does not really
free himself from their limiting assumptions . Losch's work on
" industrial " location follows Weber's assumption of dimensionless
plant sites . Losch's "agricultural " location theory emphasizes
the ordinal ranking of land uses , with intensities invariant .
He does not analyze the effect of intensity on transport costs .

Dunn and Isard score a major advance over the German schools
by introducing continuous variability of intensity into their
analysés . They perpetuate the idea that there is something
peculiarly "agricultural " about firms ' occupying space but this
may be indulged as a more a bow to tradition than a fundamental
limitation . They fail , however , to analyze the effects of land.
use intensity on transport costs .

Like their predecessors , they Dunn and Isard accept as given
the structure of transport rates and work out optimizing models
within that constraint . This constitutes a serious inadequacy ,
not only for the obvious reason that it is idle to economize
within uneconomic constraints but for the more basic reason that
the economy of land use Hagzózóżóuńà/eƒ£éété profoundly affects
the social costs of transport , which effects are in turn a prime
reason for economizing on land in the first place .

The effects of land use on transport costs may be implicit in
the concentric ring idea and other aspects of received location.
theory , in the sense that all truths are consistently related
and implicit in one another . But to lie implicit and to be held
up to the light are two quite different states of being . Fafthef
pote/thete/ate/intézha/zébńzfadżézjoht/ihebaśiśtéaćiés/i/zpape/bt
ťaézdajatzýzťtézś Indicative of this , there are internal incon---
sistencies in the major_writers which suggest a láék less than
complete appreciation for the implications of some of their prin
ciples Isard at one point (p . 193 ) shows , following Dunn , how high
central rents cause substitution of other inputs for land and
increase intensity . Yet earlier he had referred to high central
rents as deglomerative factors , follo ing Weber ( p . 183.) And
Laterz/p/z2021/néziadićateśzťuár /bigħzfeńzázþz/z/zéddzéztbézíńt
teńsťrfzół/Zá¤ÁzáÁé//
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The very writers in whose works the effects are implicit may
fail to apply them when the accasion arises . For example Isard
at one point! fbXXbkih (p . 193 ) , following Dunn , shows how high
rents increase intensity of land use . Yet earlier he had referred
to rents as deglomerative factors , following Weber ( p . 183. ) And
£n/afstugsing he had gone on to discuss economies of scale in urban
power supply , making them pure functions of city population without
reference to intensity .

In discussing the social function of rent as a constraint on
land use , therefore , we must do more than acknowledge received
doctrine . We must show how rent serves to constrain landholders
from imposing transport costs on the rest of society by pre
empting space that others and their traffic must traverse ; and
that the force of the constraint just equals the costs imposed .
This in turn will call for some analysis of transport costs and
the definition of an economic rate structure , an important by
product of the analysis which should be of more general interest
beyond the confines of the present discussion .

C. Rent as a quantitative constraint on extension in space

The economic problem of land use is not entirely solved
by establishing a qualitative "bumping order " ( if I may borrow
an expressive phrase from the Air Transport Command . ) Land
uses do not occupy seats of predetermined size . There is also
the quantitative question : "how much? " SpiedsbetapańzyzXz/bhé
papzésbatzhatzbalz/přednózázťhézápázézfzón/sónézózhetz/£X/
Expansion by one space -user not only bumps others away , it so
to speak stretches the entire transport fabric , or more accurately
forces society to stretch it , and not without cost .

The positive expansive force against which the rental constraint
works is the marginal net revenue imputing to land as a firm expands .
While this may seem obvious , and entirely consistent with the
body of marginal analysis and production economics , it is a con
cept never explicitly developed in the literature , at least as
applied to land . Besides that it is , as we will shortly see ,
analytical tool whose implications are widely flouted .

Let us begin by simply by assuming constant returns to scale .
This lets us consider the variation of marginal net revenue with
changes in intensity , and leads directly to some interesting con
clusions/about the effect of rent on intensity .

In Figure one we signàlize the assumption of constant costs
by plotting on the abscissa not land alone , but the ratio of
land to complementary inputs . The two solid curves represent
per acre figures : Average @ross Product per acre ( AGR) ; and
Average Complementary Costs per acre ( ACC ) . The ACC curve is
a rectangular hyperbola determined by the definition of the
abscissa of which it is the reciprocal . AGR behaves just as
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conventional
any average product curve , showing the result of varying proportions
on output .

Thézdifiézéntéada Typit : put in figurefrom p.III -8½ , attached.Fa

Figure 1 : Costs , ptpt revenues , été and derived average and
marginal net products with assumed constant costs .

The difference of AGP XXpand ACC is hetzfeyeńé Average Net
Revenue (ANR ) , which of course peaks to the right of AGR .

The most interesting curve is Marginal Net Revenue ( MNR ) , It
and the most interesting thing about it is the contrast it draws
between the marginal value of land to two firms , one of which is
a little too śnázľzĺpósitjøńzXì/ańà/the/athéƒ intensive (position
"A " ) , and the other of which is a little too extensive ( position
BYY, "C " ) . The da average value of land is the same to the two

firms , but the marginal value is much higher to the firm that is
more intensive .

(OVER)
Some land economists have tended to downgrade intensity as an

index to the value of land , pointing out that less intensive uses
may yield equal or higher ret revenues per acre , or rents . But
these are averages per acre , not marginal revenues . Of two uses
yielding the same average net revenue per acre , the more intensive
should be able to in a perfect market to acquire land from the
less . Thus rent -paying capacity is definitely a function of in
tensity ; and intensity is a necessary ( although of mese not
sufficient ) condition of rent -paying capacity ; and the rental
constraint téńd forces intensification on those who must meet it .

The observation of extensive land uses persisting in central
places on valuable sites has seemed to call for rationalizations ,
which have tended to obscure this necessary strict relationship
between intensity and rent -paying capacity . However the economist's
job is not just to rationalize what he observes but also to con
sider the possibility that markets may not be working perfectly ,
and the latter explanation seems to be required to explain the
extensive use of valuable land .



The curves of Figure 1 do not exaggerate how quickly marginal
net revenue falls with a slight decline of average net revenue .
Table 1 is a numerical example of such a relationship/ which I
trust may make us less tolerant of the normative use of averages
and of slight deviations from the maximum average net revenue .

(Note to typist : Table 1 attached )
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Now let us drop the simplifying assumption of constant returns/
to scale . The analysis remains quite parallel and the results
analogous . This is because of the ÏÁÃ£#LØ£ imperfect divisibility
of many inputs complementary to land , which indivisibility is the
basic cause of scale economies .

(Note to reader : turn to p . 8 of " Ground Rent and the Alloca
tion of Land among Firms , " which is the second fragment I sent
you , for the material to be presented here . )

Rent is more than a féff constraint on " extensity " abstracted
from scale . In the process it assumes a peculiarly important role
as an absolute limit on scale/ because it does/n/r/àéztéáse is a unit
A cost that does not decrease with scale . This is most obvious in
the short run as one expands his landholding he presses on his
neighbors and encounters increasing marginal costs as the each
marginal strip of land þétákéé bé nearer the neighbor's house or
factory is dearer to him than the one outside it . It is less
true in the long run , the very long run , that is , when entirely
new lots are platted out and may be made larger or smaller .
But even in this long run transport costs increase with distance
and , as will be discussed in more detail presently , there is a
slight increase in the unit cost imposed on society as landholdings
are expanded .

Another reason why rent serves as a constraint on écpadnieś
scale is because the marginal complementary costs required to
integrate fringe lands with a firm's operations include rising
internal transportation costs . The essence of a firm's individ
uality is its integral organic nature centered on some nucleus ,
which is a location. Land added to a firm is marginal not just
in quantity but Zóedzień also in location relative to the nucleus
with which it is to be integrated .

One may object to this that in adding more of other inputs , say
labor , there is an analogous increasing cost of control and com
munication over lengthening lines of authority. But the analogy
is imperfect . If we could conceive of additional land's being
added all in one place there would be additional costs of ad
ministering it which are properly analogous to costs of ad
ministering more labor added in one place . The additional transport
cost is on top of this pure administrative cost . If it be objected
that additional labor is also scattered in space , the answer is
that this is a function of adding more land . If more labor were
added to the same land there would be no additional scatter .

In addition , administrative channels are not just costs .
Man is , after all , a social animal whose work is made more
pleasant and effective , up to some point , by association .
The knowledge and skill of some is shared by others .
land is inert , and the relatively uniform , so that internal
transportation costs are simply costs without compensations
other than the direct ones .



The combination of diminishing marginal net revenue to land
as a firm expands , running up against increasing rental con
straints as the marginal units of land become dearer to others ,
forms a potent limitation on economies of scale .

Yet a third way in which rent serves to constrain scale of
firms is by penalizing the lavish use of land - time that character
izes large -scale operations . Large scale of capital inputs is
associated , as a rule , with high durability , Kanaáz/céntz/áh
and the economy depends on spreading initial costs over a long
period of time . Annual rent , an inexorably constant function of
time , is a serious brake on all such grand conceptions . of this
more later .

Dz/Réatzás/a/constraintzót
D. Relation of the rental constraint to transportation costs

8

It is widely accepted that rent constrains individuals from
excessive preemption of limited natural gifts like beach sites
or alluvial soils . It is less obvious but equally or more im
portant that rent serves to constrain economy of space which
others must traverse , and that the force of the rental constraint
tends to equal the traversal costs which are privately felt .

This is a most important principle for the economical layout
of transport -utility networks , and the pricing of their services.
While it may appear elementary it seems never to have been for
mally expounded not at least to my knowledge . And its policy
implications are widely ignored , not only in practise but in
scholarly treatises whose authors were presumably freed from the
pressures of compromising with irrational institutions and tra
ditions . It is the more important , therefore , to spell it out
explicitly and carefully .

Let us suppose a row of five lots , equal in all qualities save
location , running uphill from a common source of free water , S.
A Water District serves them from a common pipeline , delivering to
the uphill corner of each lot . Pipe capacity fits demand all along
the line , declining after each outlet gate .

Water is free at the source , but not at the outlets . Service
at each outlet is priced to cover marginal costs and each lot
pays an additional flat charge to cover the rest of the costs
(fixed pipeline costs being of course decreasing with capacity . )
These charges between them cover the costs of bringing service
to each lot . The exact formula for allocating common costs among
lots is developed later , but for the present we may note that
the sum of charges increases slightly more than in proportion to
distance because of the small capacity and high unit costs of
the higher sections of the pipe .

;
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The capacity needed for each lot is represented by a line.
running from its service outlet to the water source . The lots
are designated in ascending order A , B , C , D , and N. N is the
marginal lot where on the benefits from bringing water are just
exhausted by the costs . As our curtain rises lot N is empty .

Figure 3 : Schematic Diagram of Water Service to Hillside Lots

Aetiba/initzárjé
The first actor tolot B from owner B.

é speak is owner A , who thóbbéé/t6 buys
B must now find a new site . We might have

crowd C , C crowd D , and D move on out to lot N , but this is
needlessly complicated . The same result may be reached more neatly
by postulating that B move directly to lot N/ Xeázingzťhézótkefø
Á¤Á£ƒøfréÅ/ without disturbing C and D. C and D remaining un
affected , the entire social cost may be summarized in the losses
suffered by B.

B will require of A a payment for Xi lot B adequate to cover
these losses . And so the price of lot B serves as an economic
constraint on the spatial extension of A. A extends his occupancy
into lot B only if the marginal net revenue to him exceeds the
costs he imposes on society , which are summed up in the costs
imposed on B at his new marginal location , lot N.

The reasoning applies to as small a slice of lot B as one wishes ,
so that rent may be regarded as a constraint on the marginal
extension of landholdings which compels recognition of the safiál
transport costs imposed on society by individual occupancy of
land .

Readers prone to sympathize with allegations that individual
costs represent social costs under perfect pricing may need little
more detail to rest content that B's price for his lot measures
the sum of costs imposed on others by A's extension in space .
Others will quite legitimately demand reinforcement by more
specific identification of private costs , and their equation to
social costs . Such specification also forms a necessary back
ground to our later consideration of the divergence of private
from social transport costs , and its effects .

Suppose, they mayask, wehave decreasing costs ? Or inclastic demand

for water? Or heterogeneous terrain ? And combination of these?

There are several specifics yet to discurs,
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What losses are imposed on B by moving to lot N , and how do
they relate to the sum of costs imposed on society by A's ex
tension in space ? Let us begin with short run variable costs ,
exemplified by power inputs for pumping . For initial simplicity
assume the costs are constant functions of volume and distance .

When B moves to lot N he must assume additional costs of
pumping water past lots C , D , and N. These costs cut into the
net gains he makes on such water as he still pumps at the higher
water rates . It also obliterates all the gains he was making on
the amount of water that becomes submarginal at the higher water
rates , but let us defer that question for a moment by assuming
perfectly inelastic demand for water .

Water previously delivered at B's fafedaťzgaté outlet gate , B
b , must now be pumped three more lengths , past C , D , and N. The
additional capacity required is shown as the dash line of Figure
3 , Áodzke/¤¥2XzfaXz/iXzśzþZťoézX// which we will call " subline N. "
The cost imposed on B is the cost of pumping over subline N.

To assure ourselves that this represents social costs let us
conceive of the result in a way that involves all the owners .
Suppose B , C , and D had remained in order but had shifted each
moved uphill one lot . The result would be the same , that is
one more subline of water would have to be pumped past lots
C , D , and N.

Finally let us note that the increased costs equal the costs
of traversing lot B : that is , pumping one unit of water past three
lots is equivalent to pumping three units past one lot/ (B. ) The
result is the same as though A were in possession of a land growth
hormone which caused lot A to grow longitudinally , pushing the
others before it away from the water . The additional costs in
posed on society are the costs of traversing the new distance
thus created .

So far , then , the costs imposed on society may be summed up
in the costs imposed on B ; these costs equal the costs of tra
versing lot B by all higher water users ; and rent will serve as
an economical constraint on preemption of land .

Now let us consecutively drop the simplifying assumptions of
constant costs , inelastic demand , and homogeneous terrain , mak
ing our conclusion as general as we can .

The cross-section of a pipe grows r times faster than its
circumference (where r is the radius ) so that unit costs of
pipe capacity over given distances hét áté typically decrease .
If we are to deal with the fixed as well as the variable costs
of transport we must certainly take cognizance of this . Even the
variable costs will be affected , or should be , since the most
economical sizing of pipe will be that which tends to equate
short run with long run marginal costs .
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Decreasing costs do not alter our conclusion that the cost of
traversing lot B equals the cost of extending service from outlet
b to outlet n along subline N. Let us conceive of the entire
pipeline as consisting/bf composed of " sublines " labelled for the
lots they serve , and each subline in turn composed of sections
labelled for the lots they traverse . Lot C , for example , requires
the capacity of subline C composed of sections A , B , and C which
traverse the lots of the same names .

We have seen that B , upon moving to lot N , must pump water
three additional lengths , from b to n . Under the present as
sumption of decreasing costs , however , the three sections of sub
line N are not of equal cost . The N - section is the center and
only ring of the pipeline traversing N ; the D - section is the
second ring of the common pipe traversing lot D ; and the C - section
is the third ring .

But the common pipe traversing lot B consists also of a first ,
second and third ring , serving respectively lots C , D , and N.
(Service to lot B at outlet b , recall , was discontinued with the
purchase of lot B by A. ) So again the traversal costs for all
service beyond lot B equal the cost of extending service to lot

It also remains true that we may regard the addition of subline
N as equivalent to an inflation of lot A which pushes all the others.
one length uphill . For this would result in the pipe's becoming
one ring thicker at every point right of b , which is exactly the
result of adding subline N.

Now let us proceed to the harder task of dropping the assumption
of fixed demand . To ease the way let us first temporarily re
gress to the assumption of constant costs .

Water will certainly be subject to diminishing returns on
each lot . Demand curves for water at each outlet will therefore
slope negatively . So when B relocates on lot N he will not take
as much water as before , since prices are higher at turnout n
than at b . Subline N will be smaller than previously assumed , and
pumping costs correspondingly less .

At first blush this seems to destroy the equality of traversal
and extension costs . Traversal costs are now greater than ex
tension costs because lots C and D take more water than lot N.
Batzit/z/ But B's losses are also now greater than his costs on
water , and these extra losses make up the difference as will
now be shown .
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B's losses are now greater than his explicit outlays on subline
N and the costs of pumping through it . B also loses on the water
he used to make money from on lot B but can no longer buy at

These implicit losses equalthe higher water rates of outlet n .
the extra traversal costs past lot B.

Figure 4 shows the long run marginal costs of delivering water
to the several turnouts under our assumption of constant costs.
The demand schedule applies alike to each lot , under our assump
tion of homogeneous lots . Each cell in the Figure represents the
cost of one section of one subline . Each cell - row , from the ordinate
to the demand curve , represents the cost of traversing each lot with
its own supply . Row A , for example , represents the cost of the
five units taken by A carried past lot A to outlet a .

Each cell-row plus the rows about it and under the demand
curve equals ( although it without specifically representing )
the total traversal cost of the corresponding lot . The cost
of traversing lot A , for example , is the total area under the
demand curve . ( Footnote : ignoring the half-cell trianges , which
become negligibly small as the units become small . ) Past lot A

must go five units for lot A , four for B ( before B moves to lot N ) ,
three for C , two for D , and one for N ( if or none if we assume N

is not yet occupied . ) Each column of cells represents the cost of
carrying one unit of water to the lot represented by the top cell .

The costs of traversing lot B , on which our present example
focusses , are first equal to cell -rows B , C , and D. ( They are
specifically represented by cell B1 taken 3 times , B2 x 3 ,
B3 x 2 , and B4 x 1 , a distinction which takes on significance
when we reintroduce decreasing costs . ) This is a total of 9 cells .

After B moves to lot N , outlet b is closed and replaced by n ,
which takes only one of the four water -units b was taking , so
that traversal costs fall to 6 cells , equal to rows C , D , and N

XB/*/ (B1 x 3 , B2 x 2 , and B3 x 1. )

The extra cost of extending service to B at lot N is the
3 cells Cl , Dl , and Nl , representing the cost of carrying one
water -unit past 3 lots on subline N. This makes it appear atfirst as though B's losses are less than the traversal costs ,
but B's losses are greater than these 3 cells . For at lot B he
gained two cells worth of rent from the 2d water unit he took
there , and one cell's -worth from the 3d water -unit . These 3 cells
of lost rent ( C2 , D2 , and C3 ) bring his losses up to 6 cells ,
equal to the costs of traversing lot B.

Now let us again drop the assumption of constant costs. It
can be shown that traversal costs still equal the sum of B's
losses . This requires an extension of the same reasoning in
three dimensions and becomes a little more complex . ( Note to
reader : this proof will be inserted later . )



13

SupposeFinally let us drop the assumption of homogeneous land .
lot B is very rough land of low carrying capacity and high traversal
costs . When A bumps B out to lot N the losses imposed on B are clearly
much less than traversal costs , since B had little to lose and
traversal costs are high for natural reasons . We cannot therefore
accuse A of imposing these traversal costs on society , but only
the much smaller costs of traversing the space B , would occupy if
instead of moving to lot N he had crowded C , who crowded D , who
moved to lot N.

May we now be certain that the losses of B represent those
of the whole society? (Note to reader : this section is to be
expanded . ))

Summarizing , then , the losses imposed on society by one land
holder's extension in space are generally accurately summarized
in the losses suffered by one individual who is assumed to be
displaced to the end of the system. Such marginal individuals
will bid up intramarginal rents to levels where they serve as
economic constraints on extensity of land use . This conclusion
dis no better than the assumption that transportation services are
optimally priced .

E. Rent as a constraint on national territorial expansion

We have been quite technical , and we will be again . Let
us pause for a moment to consider some of the broader implications
of this work , which must ultimately justify the technical effort .

The aggregate of cities and rural regions make the nation .
The rental forces that constrain individuals to intensify their
land uses within local economic units serve in the aggregate as
an important pacifistic force . The nation that tends its own
lands does not need to covet its neighbors lands .

There was perhaps a time in American history when the expansive
bias of our institutions might be justified by the presumed needs
of "manifest destiny " calling us to the Pacififc , to preempt a
continent from rival empire builders . Today our problem is rather
one of adapting our institutions to maintain a viable domestic
economy within fixed territorial boundaries , free from the
compulsive drive to expand which finds its present outlet in
the senseless disintegration of our cities .

To/zhiázérdzgzóańd /réatzis/ańzésøeńtïalztopl
The ultimate goal of our analysis of rent , therefore , is notsilf to build á Áødélé toy models but to build a foundation for

policy decisions relating to transport rates and to rent that
#IXL are appropriate to the age when we finally must face the fact
that the world is round , and finite .
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III . ( ? ) RENT AS A CONSTRAINT ON EXTENSION IN TIME

We have seen how rent serves to check unlimited in extension
in space , that is to allocate land among adjoining users . XX
Rent also serves to allocate land among successive uses , that
is to check unlimited extensions of use in time .

Extension in space , with fixed complementary inputs , obviously
tedateśzťkézizťeńsítý makes land use less intense by spreading
the fixed inputs over more land . It is a little less obvious ,
but equally important that one reaches a similar end by spreading
fixed inputs over more land - time . One does this by letting
buildings depreciate and yet survive over many years at low
values unrenewed , thus encroaching on the time -margin of land
use .

The primary constraint on this temporal extension is again
rent , which one may view as part of the marginal cost of time .
Rent puts land uses under pressure not just from all sides but
from the future . Rent is not the only marginal cost of time --all costs have a time vector . But rent behaves in time as in
space , that is it holds up inexorably at fixed or rising levels
as one approaches the margins of decision where other costs
taper off .

An important exception to this pattern should be immediately
conceded . It is comprised by biolggical capital like tŕéé /6 timber or
cattle , which appreciate with time , and in a sense by all forms
of capital which are embodied in the final product and so ap
preciate over time . It is ironic that the function of rent as

time - constraint should have received its most extended and
sophisticated treatment in forest economics , where its relative
importance is , while not negligible , much less than in other
fields .

a

But the more usual aapital input Z££XPX\ §£ø land depreciates
and obsolesces with time and has little , no , or negative salvage
value toward its senility . Without rent old buildings would
stand almost never be demolished . On a base of zero any returnis infinite . Along Park Avenue today a betsterý sound 30-story
building has just fallen to the wreckers ' ball to release the
site for a larger modern improvement . The same building in
St. Louis , or another part of Manhattan , would survive another
half-century ; in Aberdeen , S.D. , perhaps two centuries ; in Malta
Bend , Mo. , until it fell of its own weight , for it could always
be used for storing grain , or old equipment , and ultimately for
disposing of junk . There is always a use , however humble , for
an old building . If the site beneath has no salvage value there
baizdihg/kLXX is no limit to economic life but sheer physical
collapse .
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This function of rent is known to urban land economists , but
somehow it has never found its way into the main body of
production economics which has tended to remain not only spaceless but timeless . Open almost any tome on cost analysis or price or
production economics and you will see the axes labelled " Input A"
or " Output B " with no reference to the time unit assumed , or the
method of annualizing fixed costs . It is to the credit of Boulding
that he has made the effort to apply marginal analysis to
time economics , but he has concluded -- I believe mistakenly
that marginal analysis there breaks down . Literature on
capital theory has tended to neglect both marginal analysis and
the role of ground rent . I hope I am not preaching to the con
verted , therefore , in expanding on the role of rent as a temporal
constraint .

.The rental constraint on time - extension operates more specifically
as follows . Let us adopt Terborgh's expressive wording and
describe old and new rivals for a site as " defenders " and " challengers . "
The time to salvage an old site arrives when the defender's
current annual income net of operating costs falls below the top
challenger's anticipated annualized rent net of all costs . Note
that we are biassed for the defender because its capital costs
are already sunk and nonsalvageable , so in the marginal comparison
we deduct no charge on sunk capital , neither depreciation , ob
solescence , nor interest . What's done is done and historical
costs are irrelevant even if embodied in outstanding debt .

The challenger's annualized net rent is a more difficult
concept . Since the challenger is typically not another firm but
another land use contemplated by the same firm we have little
excuse to assume this rent has been correctly determined "ex
ternally . " We will have to compute it ourselves .

A new use typically entails heavy initial costs compensated by
revenges tapering off over many future years/until the next
challenger succeeds to the site . The entire cycle of investment
and liquidation is an indivisible unit that must be evaluated as
a whole .

mean .The challenger's rent must be an average of its performance
over time . A simple will not do , however , for in addition to
the quantities of costs and revenues we must consider their dis
tribution in time . A " time -average " is necessary . This is found
by annualizing all costs and revenues for brevity let us
henceforth say simply " net revenues" . Annualizing a quantity
of given time -position means finding the amount , call it a , which
if received as a constant annual sum over the life of the invest
ment would be of equal present value with the said quantity re
ceived once .

Net revenues in the terminal year , t , are annualized by the

--



following standard formula :

a =
Rt

(1 + i)

i R

a =

- 1 (1)

where R is net revenue , i is the relevant interest rate , and
is the terminal age of the improvement .

Net revenues in any other year , n , are annualized by com
pounding them forward to the terminal year , t , before applying
the annualizing operations of equation (1 ) . Thus the complete
annualizing formula is :

iΣR (1R (1 + i) t-n

(1 + i) t 1
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(2)

It only remains to select the value for t that maximizes
which one may do in a number of ways .

à ,

It reassures one's faith in marginal analysis to note that
one way of doing so is to find the year when R = a , that is
when the marginal revenue of time (R ) equals the marginal
cost of time (a) . In the first years of heavy initial costs.
the values of R₁ , R₂ , and so on may be less than a , and éƒéthR.

ordinarily will be even less than zero as the initial costs are
count d as negative revenues . This is inevitable in the nature
of long- term improvements . But toward the later years any valueof R which fell below the running time -average , a , established
by přeceding years , and not representing a new investment to be
requited by later revenues , would lower the time -average of the
whole and call for demolition and renewal .

Which is also to say that in time analysis , as in space
analysis , and as in the timeless -spaceless abstract analysis
on which economists have cut their teeth and on which still
nourish their young , a marginal revenue function intersects
the corresponding average revenue function where the latteris a maximum .

One may object to the foregoing that it implicitly assumes
the second challenger will be identical with the first , and the
objection has weight . If , as is often true , wé hay our best
forecast augurs a higher rent for the second future stage than
the first , the problem of setting the rent of the first grows alittle more complex . It becomes necessary to shorten the life
cycle of the first challenger making appropriate optimal
adjustments in type and intensity of improvements so as to
cut off its life when its current net revenue , R fell below'n'the higher future rent , a , of its challenger.

i
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This will reduce the a , f the time - average rent of challenger
#1 . This might seem to weaken its challenge to the present de
fender and táXL/fbf postpone demolition , but the opposite is true .
For it is with the marginal , not the average value of time that
we must make our decision , and when we constrict the time -dimension
of land use and increase the intensity of improvement we pushrevenuethe marginal above the average , just as when we constrict
the space - dimensions . The optimal marginal adjustment will be
therefore to accelerate demolition and renewal .

This adjustment is optimal , however , only to a point , for as
this constriction elevates the marginal rent of challenger #1it depresses its average rent , a . At some point the time
average falls below that which the present use would yield over
the same period and it becomes optimal to skip over challenger #1
altogether , proceeding direct to #2 . In fact to skip #1 becomes
optimal even before this point is reached if the skip will ac
celerate the inception of the reign of challenger #2 with its .
anticipated higher rents .

Tbézúsézó£/t\żázánátýs/s/býzpope/efońońżótózkańzþeén/qpité
Kabalaket

Anticipation of higher future rents , therefore , will tend to
increase the constraining force of rent up to some point , but then
rather abruptly to remove it almost completely when an overall
evaluation of challengers #1 and #2 prescribes skipping #1 .

The use of this argument by some economists has been about as
unbalanced as the press conferences of the champion's manager
seeking to duck his #1 challenger. Emphasis has been largely
on the removal of the rental constraint by a too-easily presumed
optimality of skipping challenger #1 . The principle of avoiding
premature commitment groans beneath the burdens heaped on it.by
At the hands of R.T.Ely of the " ripening costs " doctrine it
served to rationalize at the major speculative follies of
the suburban land bubble of the 1920s .

Ely's excesses should not blind us to the real merits of the
position . When a comprehensive and féÁLLÁtlé sober analysis
of future prospects truly bids us skip challenger #1 let us
bow to the force of the argument , gentle as doves . But let us
also be wise as serpents and habitually skeptical of an argument
that lends itself to pie-in- the -sky pzbzóańoéménté apologetics
from apostles of Dr. Pangloss . There are other reasons why valuable
land remains unrenewed , reasons which will bear further investigation .

Rent and intensity through time

The accelerated replacement constrained by rent is a form of
intensification of land use , as one would expect from the
operation of a land constraint . Without the constraint
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the individual's motivation would be to squeeze the last drop
of income from the initial inputs by spreading them over as
much land- time as they would endure , thus minimizing the time
average of his costs without regard to the time -average of
his revenues .

The intensity that the ti e -constraint encourages is of a
sort that is not necessarily obvious if we should observe the
static ratio of land to improvement at any given point of time .
Intensity over time takes the form of faster turnover of im
provements , rather than heavier initial improvements . Rent as
a spatial constraint , it is true , prompts heavier initial im
provements , but rent as a temporal constraint , chopping off the
last years of each cycle , puts a premium rather on quick re
coverability of capital , on flexibility and speedy replacement .
Rent penalizes the ponderous and the monumental and so has a
tempering influence on initial costs . Its influence is rather
toward maximizing volume of business , the joint product of
capital times turnover.

This influence of rent is pervasive , affecting not on y
buildings but the daily use of rooms , floors , and shelf-space .
Rent is no less the executioner of the creaking lathe and the
stale bread than the firetrap apartment and the tired orchard .
A high-rent economy is one that economizes on land- time by
introducing a note of urgency into all phases of life .

Rent is not , however , entirely the enemy of quality , substance
and durability . It is an optimizing force that abhors extremes .
While it does not let the minimization of time -average costs
dominate decisions to the extent of overlooking time -average
revenues , neither does it the opposite . It rather strikes a
golden mean maximizing the excess of time -average revenues over
time -average costs .

n
In Equation (2 ) we submerged this relationship by combining

revenues and costs in one inscrutable expression , R Let us now

express them separately and observe graphically a typical interplay
of the time -averages of costs and revenues with increasing life
of improvements/ ( Figure _ )

Figure : Time -averages of costs and revenues over building life



applied to timeHere we see the same principle as in Figure
instead of space . The rental constraint precludes indefinite
rightward drift because the slight decline of time -average
costs is offset by the sharper decline of time -average revenues .
The rental constraint does not however drive us clear back to
the maximum of time -average revenues at A , for there time -average
costs are too high . It drives us rather to B , where the curves
are parallel and farthest apart , and time -average rent is a
maximum .
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Rent as a constraint on economies of scale

Rent in its temporal aspect tends , just as in its spatial
aspect , to limit economies of scale . Scale economies arise
largely from the imperfect divisibility of fixed capital inputs .
We have seen that decreasing costs are realized by spreading these
over space , and limited by the constant or increasing costs per
unit of space . Decreasing costs are similarly realized by spread
ing fixed capital costs over time . Large capital inputs tend to
require the complementation of more land - time as well as space ,
because size is associated with durability , not to mention long
preliminary assembly , planning and construction periods .

As fixed capital inputs are spread over more land - time
there are realized decreasing average time costs (Figure )
But there are in general no decreasing land - time costs. Rent ,
representing the time - cost of land , flows on inexorably and is
even likely to rise .

Large , fully integrated mills , factories , and statewide water
projects promise impressive economies to scale , of which it is
easy to become enamored . Unfortunately many of these economies
rest on the implicit presumption that heavy initial costs may
be spread over ample future time . Limit that future and the
mammoth becomes a white elephant .

Relations of temporal and spatial constraints

Being a form of intensification , the faster turnover con
strained by rent tends to save space for society . Higher rent
on land keeps a larger volume of capital , averaged over the
years that is , on a given site ; it gives more frequent employ
ment to construction labor and probably on balance to other labor
as well ; and it provides more consumer satisfactions . Thus it
relieves the pressure to expand onto new lands .

By the pape taken the converse is also true . Availability of
empty lands for expansion fedayegzfeńtát/edugtfa£a£s/6A eases rental
constraints on older lands , destroys the incentive to salvage old
sites for new uses , and lets the older areas degenerate into
economic deserts .

The/ttabh A reason some of the worst slums in the Western
world are found in American cities is the same reason we have
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bequeathed patzþežzb/bbá posterity some of the world's most abused
soils and heedless camping manners : ours has been a migratory
culture premised on continual territorial expansion .

Not only have we had a continent to settle , we have subsidized
one new form of transport after another , relieving peripheral sites
of much of their natural disadvantages and spreading thin the
economic rent that would otherwise have arisen on the older sites .
Let me not overstate the point there are opposing forces ,
and continual efforts to maintain artificial scarcities of older
lands . On balance , however , our institutions and culture seem
attuned to making accessible an artificial abundance of land --

" artificial " in the sense that it is more than is justified by
net economic gains . The result has been exploitation at the new
fringes and stagnation in the older centers , twin results of
inadequate rental constraints .

Macro-economic impact of rent and its fluctuations

It is scarcely recalled today that macro -economic analysis ,
as foreshadowed in the writings of Wicksell , began as a study
of the rate of turnover of an economy's real capital stock .
Now economists have become so involved in the details of denetafy
ándzfiéeáľ manipulating monetary flows that we are in danger
of bzézľbókig neglecting other influences on economic activity .
One of these is the level and impact of ground rents . From the
foregoing analysis it follows that these must profoundly influence
the time -rate of capital turnover and thereby the aggregate of
economic activity .

If ground rents were a static factor we might safeľz/oteftóbk
£b£8/îdetofzás/a/cóńÁXáńť / lump them with natural forces as
"given . " But in fact ground rents are not fixed . Viscous they
may be , but static , no . The ups and downs of land values over
a long cycle of about 30 years are matched by few other commodity
prices , and certainly by none of comparable importance . It is
hard to imagine that these grét giant swings in the price of
land- time have no impact on the time- rate of turnover of capital
applied to land , and thereby on aggregate economic activity .

Now "put the case , Mr. Pip , " that the nation's capital stock
were spread over so much land that land had no rent . Then the
stock would turn over very slowly . In a typical boom cycle
population and capital do move out from established centers ,
aided by new forms of transportation , and spread themselves thin .
They move out at first and for a long time to the accompaniment
of high and rising land values . High land values in the older
centers help speed the recovery of capital from improvements on
older sites to help finance the new expansion . But the process



21

ultimately brings so much land into the market as not only to
stop the rise of land prices but reverse it and , in serious de
pressions , to drain most of the value from large areas over which
new capital is spread . This process leaves so much of the nation's
capital stock spread so thin over so much land of so little unit
value as to freeze the capital nearly solid , irrecoverable .

Could this outcome fail to check aggregate economic activity?
I think not . The full purauit of this question lies outside our
present scope , but it does suggest that the implications are far
reaching indeed of rent as a constraint on land - time .


