


Antarctica cases.

schools.

1957.

secondary teachers.

retarded children.

1958.
1958.

An inquiry into the training of foreign
language teachers for elementary

A resource unit in gleohol studies for
Wisconsin's public school services for

Treatment in Hungary of aircraft and

crew of United States of Americsa.

[19542]

for housing. 1958.

products. 1952.

occupations. 1958.

Case of certain Norwegian loans.

[19567]

Manual on stabilized soil construction

enforcement of labour measures.

353.9/671/ Modern Language

E24i Association of
America. Oregon
Committee for the
Foreign Language
Program.

353.9/671/ Oregon. Extension

ES4r Center, Portland.

353.9/937/ Blessing, Kenneth R

I595w

354.1/31.2/ Hague. Internation-

c52 al Court of Justice.

354,1/J1.2/ Hague. Internation-

c502 al Court of Justice.

354.1/J1.2/ Hague. Internation-

F27 al Court of Justice.

322.1/SG19.2/ Fitzmaurice, Robert.

B

354.11/F1.2/ Food and Agricult-

F76/Agri. ure Organization of
the United Bations.

354.11/11.2/ International Lebor

Ocl Office.

354,11/110.16/ +International Labor

L11° Office.

354,15/E1.2/ Organization for

E221 European Economic

— Cooperation.

354.15/E5.dv2</ Organization for

EcT European Economic
Cooperation. Over=-
seas Territories
Committee.

354.15/E7.2/ Orgenization for

L97/Agri. Eurcpean Economic
Cooperation. Euro=-
pean Productivity
Agency.

22&.15/PA1.2/ Daniels, Marietta.

3

354 . 2416/G286u

354 . 242/Ea83m Gt. Brit. Ministry
of educatjon.

354 . 242/Ed83n Gt. Brit. Ministry
of education.

35k, 242/Ed830r Gt. Brit. Ministry
of Education.

354, 242/Ed83s Gt. Brit. Ministry
of Education.

354 . 242/ Ed835¢ Gt. Brit. Ministry

of Education. Cen-

tral Advisory Council

for Education
(England)

electricity rates.

The theory of marginal cost a

n
ael

(19577

Bibliography of forestry and forest

International standard classification of

Labour policy in general including the

1947.

Economic development of overseas count-

ries and territories associated with

OEEC member countries.

1958.

+The Ulster year book.
Memorandum on the Ministry of education
1922/23~
[24 ed.]

estimates...
'Not yet five.'!

[1958]

[1957]

1926~

[1946]

education in England and Wales.

technical colleges.

Early leaving; & report.

1957.
195k .

Modern techniques for the drying and
conditioning of timber.

Estudios y conocimientos en accidn.

The organisation and finance of adult

1954 .

The supply and training of teachers for




-2-

228/B23514 Barclay, William,
lecturer in the
University of Glas-
gow.

230/187/ Loofs, Friedrich.

S5th ed.

230.9/B4651/ Bethune-Baker, James

1954 Franklin.

248/B836nE Brunner, August.

265/B158t Baillie, Donald
Macpherson.

270.9/DT1b7 Brady, Gerard K

270.9/T36c7 Compton, Piers.

[1957]

Letters to the seven churches.

Leitfaden zum Studium der Dogmengeschich
5. Aufl. 1951-53.

An introduction to the early history
of Christian doctrine, to the time of
Council of Chalcedon. [1954]

A new creation. [1955]

The theology of the sacraments, and othe

SOCIAL SCIENCES

311/M349e Marris, Robin.
303,32/G767s Grant, Andrew.
327.42/An2lb Anderson, Matthew
Smith.
%28.368/Fiolha Finer, Samuel Edward.
3%0.904/H675¢ Hoffmann, Walther.
330,904 /Phl2n Petersen, Howard
Charles.
%30.,947/5a6Tn Sapir, Michael.
%31.113/M426¢ Mathiasen, Geneva,
ed.
331.1163/F755¢ +Ford, Percy.

331.88091/W893Xd7

Donahue, George R
332,45/In81

International Mone=-
tary Fund.

332.63/W683w Willner, Sidney.

National Association

333.7207/N213h/

1958/Agri. of Biology Teachers.
National Conservation
Committee.

336.2/CT25fe Commerce Clearing
House.

338.2/Cc5480 Clark, Joseph
Stanley.

338.2/M832s Morris, John Henry.

338.476773/FB814Xs5 Sigsworth, Eric M

338.5/K141p Kaplan, Abraham
David Hannath.

338.5/R959p Ryan, William James
Louden,

352.1/W153b +Walker, Mabel

Louise.

papers. [1957]
Saint Dominic, pilgrim of light. [1957]
The turbulent priest. [1957]
Economic arithmetic. 1958.
Socialism and the middle classes. 1958
Britain's discovery of Russia, 1553-181"'

Anonymous empire. [1958]

The growth of industrial economies.
[c1958]

Needed: & new foreign aid policy.
[1957]

The new role of the Soviets in the
world economy. [1958]

Flexible retirement. [1957]

The economics of collective bargaining.
1958.

Focus on a communist front. [1958]

International reserves and liquidity; a
study. [1953]

What the businessman should know about
Federal regulation of securities.
[1958]

Handbook for teaching of conservation
and resource-use. [1958]

Federal excise tax reporter.

[1958]

The South Wales coal industry, 1841-187
1958.
Black Dyke Mills, a history.

cl957=-
The oil century.

1958.

Pricing in big business: a case approac

1958.

Business enterprise and the city.

[1958]
Price theory.

(195
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330.938/M582¢/
1957
331.15/Sa9%

331.4/C758/
1957

332,24 /P8l3w
332.4/V537w
336.2/M699t

338.8/wW1254
339.4/Bll6p

353.9778/K148e/

1957
361.1/B284f/
Med.

362.1/Am353ha/
Med.
362.1/N213r/
Med.

364,942/ J415s
380/P912v

347.6/Iv3s

485/ F681p

501/P75Tp
510/6212e/
Engr.
510.78/P559¢

512.81/K141r/
Engr.
513.7/Hlle
517.35/F8541/
Engr.

522/2.66d

Michell, Humfrey.
Sayles, Leonard R

Conference on Work
in the Lives of
Married Women, Co=
lumbie University.
Posner, Stanley
Irving.

Veit, Otto.
Mitchell, Sydney
Knox.

Wagner, Klaus.
Bentzel, Ragnar.

Karsch, Robert
Frederick.
Bartlett, Harriett
Moulton.

+American Hospital
Association.
National Fire
Protection Associa
tion.
Jenkins, Elizabeth
Predbthl, Andreas.

Iverson, Willa
Okker.

LANGUAGE

Fobes, Francis
Howard.
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TAW

The economics of ancient Greece.
24 ed. 1957.
Behavior of industrial work groups:
prediction and control. [1958]
Work in the lives of married women.

[c1958]

What the businessman should know about:
Federal taxes and foreign investments.
[1958]

Der Wert unseres Geldes. [1958]

Taxation in medieval England. 1951.

Die Diskussion iber ein Gesetz... 1956.

Den private konsumtionen i Sverige
1931-65. 1957.

Essentials of Missouri government.
[c1957]

50 years of social work in the medical
setting; past significance, future
outlook. [cl95T7]

Hospital accreditation references.
[c1957]

Recommended safe practice for hospital
operating rooms. ¢1956.

8ix criminal women. [cl949]
Verkehrspolitik. [c1958]

5th

The strange case of Constance Flood;
a documentary account. [1956]

Philosophical Greek, an introduction.

[1957]

NATURAL SCIENCES

Polanyi, Michael.
Gaskell, Robert
Eugene.

Phister, Montgomery.

+Kaplansky, Irving.

Haack, Wolfgang.
+Franklin, Philip.

Zinner, Ernst.

Personal knowledge. [1958]
Engineering mathematics. [1958]

Logical design of digital computers.
[1958]

Rings of operators. [19567]
Elementare Differenzialgeomzziigéeralﬁﬁﬁ
An introduction to Fourier

and the Laplace transformation. [1958,

c1949]

Deutsche und niederl¥ndische... 1956.
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N.Y. ‘Spread-City’ |
Siechted by 1985

1 -~ {0~
‘ ek 3 b1 By Harry C. Kenney
Staff Correspondent of The Christian Science Monitor
New York acre lots or larger. Nearly half
Rural land and open spaces{of the land is zoned for acre
in the New York metropolitan | 16t or larger.”
area are being consumed at an “These local zoning codes
enormous rate by housing and | represent today’s thinking of
industry. | municipal officials about the
In fact, the Regional Plan : kind of town they want,” Mr.
Association is “convinced that |Norton continued. “The ques-
Al the Tand within 50 miles of | tion is whether all these towns
Times Square will be built up | Wiil _add up 1o the “Kind _of

in 25 years if present develop-
ment trends continue.

There will be urbanizing of
land in the next 25 years at
twice the $peed of the past 30
years—according to the associ-
ation — and well over 100
square miles of rural land will
be built up each year.

In a preview of a major re- |

search project which will de-
scribe the land use and capital
needs of this region by 1985,
the association declared that
present building and zoning
patterns will result in a con-
tinuous but sparsely populated
city with few patches of open
‘space.

Spread—Not Suburb

The increasing city develop-
ment includes the tri-state
area of New Jersey, New York,
and Connecticut. It will stretch
as far eut as Brooklyn in the
middle of Suffolk County,
Long Island, up to Danbury,
Connecticut, and beyond
Morris and Monmouth Coun-
ties in New Jersey, filling up
the nine counties of northeast-
ern' New Jersey.

All of Westchester and
Rockland Counties and much
of Orange and Putnam in New
York will be covered by the
new “spread-city’” built around
the older centers of the region,
according to the association
findings.

The execufive vice-president
of the association, C, McKim
“Norton, said the “spread-city”
“development differs from the
suburbs of the 1930’s and
1940’s.

{

P>

New-Type Urbanism

“‘Spread-City’ is not just a
satellite of the region’s central
cities,” he said. “Jobs are mov-

ing out of the older cities as |

well as residents.”

Th many former bedroom
suburbs, jobs are increasing at
a faster rate than residents.

“Furthermore,” Mr. Norton
explained, ‘“these outer areas
do not rely on the central cities
for shopping or recreation as
the older suburbs do. So
‘spread-city’ is not a suburb.

™Neither is it a city in the
usual sense because_it has no
single center of its own,” he
added. “At the same time this

outer area is urban, not rural. |

It is being built up. solidly,
though not densely. It is there-
} fore a new form of urban set=
{ tlement with_jobs, shopping,
! and houses spread across the
Tand.” ¢
This picture of the tri-state
area development, Mr. Norton
emphasized, is_not ‘one the as-
sociation__endorses. “This is
simply the kind of region that
is in fact being built here with
little thought of the end re-

sult,” he said. “The pattern can |
to |

be changed if we want

change it.”
The association intends with-

in the hext year to present

some alternative ways the re- |

gion could develop apd to in-
volve a broad group of regional
leaders in determining pre-
ferred patterns.

Land Priced Out?
“Present..zoning. ordinances

of the 550 munieipalities-in the |

region require a_spread devel-

opment,” Mr. Norton said. “Of |

all the_vacant land left in the

7,000-square-mile_region,—wo- |

fhirds is__zoned . to. require
single-family houses on half-

| region they want.

‘ “The sum of all these local
laws may not_even be attain-
able,” he continued. Then he
‘a.svl{cd the question: “Can one-
‘Illtl} of this region’s expected
(1985 population afford to live
| In new single-family houses on
| half-acré " 16ts or larger? It
| séems unlikely, Yet that is the
‘mosaic of the region of 1985
|that today’s local ordinances

i\wuld put together.”

$50 Billion Complex .
_According to association pre-
(liminary estimates, spending
(for community facilities —
transportation, schools, hos-
pitals, utilities, and other pub-
11;' and semi-public construc-
tion and rehabilitation—*“must
reach at least $50,000,000,000
oVer the coming 25 years.
The largest single expendi-
ture will be for highways and
iothcr transportation_to_ fie to-
| gether the scattered elements |
;of the “spread-city” and to
| preserve and improve essential
| rail passenger service to the
older central business districts.
Further discussion of the
’ “spread - city,” industrial ex-
| pansion, land use, and living
patterns will be taken up in
| detail by experts in a confer-
ence Oct. 11.
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<::§;;;;son;:lllen R. (RAND) "A Marginal Cost Function for Highway
, onstruction and Operation." PAPERS & PROCEEDINGS, 70t

Annual Meeting, AEA, 1957, Vol. 48 No. 2, published May,
1958. pp. 223-34

Only fly in ointment of this study is hint that Ferguson
speaks ex parte American Trucking Association, p. 223

He conceives of mc in terms of more pavement, depth to handle
weight and width to handle volume. I find no suggestion of in-
creasing cost of right of way in crowded areas. Assumption of
constant price of land seems to be made

p. 228 Pavement cost increases less than af§ha(¢) thickness. 2
Pavement strength probably increases more than ¢ thickness(my idea.) hu hq,ljf
Stress ds less thagf¢lgg'ght, bcs use more axles. Weight of truck
ds less than kx wt, bcs truck weighs something, empty. Ergo, is
folly to tax trucks by weight. The limitational factor is bulk,
not weight; and surface area, not height. Therefore let trucks
be taxed on their area. Also, allow a discount for maneuverability,
if means can be devised to measure this. Might go so far as Y}¢
to tax drivers according to a rigorous test of their handiness.

In country areas, space is a limitation not because land, raw,
is limiting, but because grading and paving costs are. In short
run this makes no diff., and even #n fairly long run ditto. But
in long run makes this big diff., that where land is limiting, you
have increasing costs of widening highway; where pavement is limiting,
youhave decreasing costs. That is a pretty fundamental difference.
It implies free use of rural roads, and taxes to use city streets.
It implies that it is fitting and proper to subsidize rural roads
and to tax use of city streets! Maybe our farm-dominated legis-
latures are inadvertently acting quite rationally!!(??)

A good measure of maneuverability, or at least a rough index
to one aspect of it, would be ratio of motor torque to weight. On
this basis heavy trucks should be taxed heavily.

Now if central cities suffer from congestion and increasing
costs, (not only re traffic but some other things, such that one
habitually pays tips etc for things in central city that are
free in country), this is quite revealing re 2dry benefits. If
we take resources from urban areas and invest them in underdeveloped
rural areas we are taking them from areas of decreasing returns and
transplanting them to areas of increasing returns. This is what
is needed to justify 2dry benefits!

Note now another distinctive feature of land. It is the basic
cause of increasing costs. 1In two ways. One, expanding things you
press on limited space; or, two, if space is not limited, you
spread out and xptn costs increase within your system -- which is
fundamentally the reason space is limited at the center of the
system, anyway, so these are two aspects of same idea. Building
wider highways, bigger houses, etc., get decreasing costs, and
finally at worst about constant costs, were it not for increasing
cost of land. Likewise larger cars, etc. Maybe last is best e.g.
Why not build ever larger cars and ever wider lanes and hig ways
for them, due to decreasing costs? Bcs space limited.

Th's way, &4
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Ferguson, 2

Summary, p. 233-34, says hiways costs are funs of weights and
mileages. Interesting that he does not mention vehicle sizes,
even tho he previously pointed out that truck routes get an extra
foot in each lane, from 11' up to 12', and of course if we all
droge VWs all lanes could be much narrowerg. Showing pretty
clearly he doesn't appreciate this factor, even as it affects
pavement costs. Which is the more curious since he is deprecating
weight as a measure.

But perhaps the curiousity is explicable by hig working for
trucking interests, and perhaps they would be even more opposed
to bulk than to weight criteria!




,é/u /W/&VM f’(ow\ T’A@. _’Aw_éé_, eqp. ™

a{ the vedude 1 W 4o vetride
c/f/w,«.#,“ MA Ww}%w;{:‘/\
U39, etp i st 2 clomsian,



: Utes
[‘4' Vo’é,vww vs. [H MWV/L(A,)
/
WMGA

4114441/(%%
e of uning TaeD,
7/ We,olaw‘-‘lhf?

Lo asaai G /dj
wewle ondin
| ), &M' chi m)
; W\/VWAO/‘ me Ao W‘/ o -
oy s AP Wit = s i ¥
?W’ & : e
M ‘A /5 : X;M' 4 E/Abw ek
Lo bes %
4 Zt\uf NEX. LCcedd, W‘/ 4
i m.a/vé-f udes J"”"’“"
g H not Mol Liowek.
wX. 4
MZ“",”



Wj\w WW/MA&LM me ~'/M—<—, VLWWL?V; e R

% ch»/mw er/wufw»wa o gl €

fueihg fo e i ganas i e e

W““WM%W aule tuinane pele,
b ity hose ams n oot of i, e S5 of 5



Ao A‘%W‘/Ww’w@méwf;\« hi' Zaicen

o o 48T b cho i v abe 8T D Ly iy oy
puivd of st capeity g, Pk whio peack Lo panicd of srme 2 Lo,
%j:;;wwwﬁwm doclins, s Somd goss ot of s !
This wl. foawe éaus capsei), 37M< Y (hrme 4 Lreee, poguin 4 Fou
o 1he Lamds /Wﬂ.'ow( w. Aewie f/u?'fv- not uting .
T doe, so ihoiddnt They poy highas freed anuad 107

Lot (3

I I 2
1o

¢ MM%%,Mtquwf .
Whon agnsh ?: [:‘,,' srme = SYac a r’@Mj w?/w [Wm)




t%‘ﬂw@%,é«rr&céﬁi We wamt o | T ks i

R

Ppblom: ssgpoie seme ot A wirk Loy of Sian,(ahothe Brm o 4,)
Yivst, docide what mmin. Tins il o (oo ot L5 onegian
That wd. mclude mnloce,

QW mu}LM Press o M’WWM&ZM“‘
V/I;QL?WWMAW? t’[af Srmec cnk A,J/AM/,,\ M,/Z,M

/ WWW/VMW/M;/\»M%WM/&WW,K
o it AT ALt X 8 = sEmC, A%“[’MM
a,ew,/ju,gwwaw@%@ﬁwwwzm
e ’

Rue chir hagpona nodinaly, W%wwmwﬁ
srmwwf/‘gwlw»,’"woc %7;/\,/%’ - et e plapotie

nee., bt /x,m«y{v% rhot w«7'
WMM,AW%%W/MC W%&LWJ/L_

M%aw%ﬁwé/mw@% 7 Pees

> Th coty Aee”
AW/ZP’V‘CWMWMWV(OV? ,

M&_@cwfmw/f < @4,@,)




Qe Lot o spipomsible for Lomgr Livar, and oo b cnidlial e




o8

Thee mﬁﬂrMc e W,‘Ju} wrvriZy {,j. M/ywwf f%«ﬁ/ﬂ@
WW, Ay 7"4 %W—WMM/M”%(UIP‘WVD

fALI’V\C/W.
e - WM/Z; Waccszc/

e Z«’WW ol s Wokes
m«ww i




M&} /MUJM Pulincn . Lo L
T e f Lo, o Pl ity go Lo
ot Mlﬁ/

o rky 1 %:i Y s V) comsinns ol
mgw 7&@;4@;, o Thiky WMJ M




WLM@M«//«J
%JM' /Vmo u ewlite M«%W
Rotes Ad & Home Clole Pl ite MMy) Theew itk 7

/A»(oﬂlo SkFmc _’—_",Zrm(, MM,/M | |
Lrme of saply boe 13 s culfiv cont of g Mo s L 12

o Jouhity oo amtadid L
fu/&f’?,/zMMW./Mn 2 A

veong armedl

W imee. [Wﬁawwkwmm/a«w% J

~




eetn..
K, /\a&/
| OUTET naa e fixed ot
/’Wzawﬂza which 7 wsesl Ao Sz ar NE, begr g
e fuin, C oo s of Spo=dy s o NE Aifff
or snang pie ol i S e
Guigaps » g AT L T
e, 7 %WW»«MW&/"" and _Ciunte
WW/A/NM/IZVV? MMVZWQWZ@MWM
pwle, <-g. mewwg.




= W%mw?zﬁ%wwt@rrﬁﬁ%ﬁbw
e fimimds o othin inilicl focaling fackon  hawe vudpibahoon 4
aird mastiomigiomy ovcisn 5 Fhat Apet, B ilopows brrins 6 tovemsat
MW%WwwwaMW%MW
Thoo wil. ales MMWM%/‘“”J?/GA"V‘;’”‘

bing i 57 pt =




"Jages and profits represent the universal elements in production,
while rent may be taken to represent the differential and pe-
culiar. " Mill, p. 290 Continues in confused way.

So classical economists bequeathed us this befuddling notion
of "rent."

Why not shift ordinary land into high yielding urban uses, until
there is little remaining differential value? E.g. why not downtown
expand? Or new shopping centers be formed until differential value
disappears? This is what tends to happen in fact, very slowly. But
increasing returns at the center keep attracting commerce there,
even though land costs more and has to be crowded on, it is worth
the difference.

There are two elements promoting centralization: everyone wants
near major xptn terminals; and increasing returns to cluster as
whole, which to individuals shows up as advantage in being at
center of cluster, regardles: of xptn terminals.

The xptn terminals fix the c:nter fast. But if they are
relatively unimportant, or become so, and increasing returns
becames more important, then the center is freely floating,
and subcenters, which will exist originally as retail suburbs,
can challenge the center for primacy. Or when new kinds of xptg
are succeeding old, they can attract the new routes.
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INDIANA UNIVERSITY

School of Business

Box B
BLOOMINGTON, INDIANA

November 1, 1960

s il N [ S e€ sa1<s Cw» -~
Professor Mason|M./Gaffney

Department of Agricultural Economics
University of Missouri

Columbia, Missouri

Dear Mason:

Thank you for your letter of October 19. My debate with Scott on the alleged
divergence of private and social costs in the "ghost town" case related: (1)

to the divergence of expectations between primary and secondary investors;

(2) to the difficulty of estimating the future even under centralized decision
making; and (3) to the question of sunk costs once the mine and the town were
constructed. In addition I think that Scott failed to distinguish between ques-
tions of efficiency in the allocation of resources as opposed to matters con-
cerning the distribution of income.

I have not read Stigler as you suggested, but I hope to very soon and T will
give you my opinion on him within a week or so. However, I am enclosing a copy
6f a debate I had last year with Ed Mason which apparently deals with a similar
question.

Your comments upon the policy of utilities to subsidize outlying customers at

— the expense of the centrally located users are certainly well taken. And I feel

troe
ey
|

that my friend and boss, Bob Turner, is going to be hard put when he testifies
next month for Indiana Bell on the policy of raising the flat rates in the
central area of Indianapolis in order to extend toll-free service to the suburbs.
Incidentally, it sort of worries me as to why Indiana Bell favors such a policy
unless they assume that the demand for service in the central area is relatively
inelastic while the demands in the urban area are relatively elastic.

I am in agreement with you, of course, on the efficiency to be gained from cen-
tralization and on the apparent economies of scale which accrue to centralized
cities. In my opinion the advantages of suburbization are much over-done and
depend primarily upon an under-assessment of the social costythey incur.

What is your opinion, Mason, about some of the work in the area of economic base
analysis? T have assigned some of this material to my doctoral students in land

economics and I am coming to the conclusion that much of it is a lot of bunk and

that many of these men should go back and take a course in international trade
theory.

Keep your comments coming. I hope you have a chance to see the book before we get
together in St. Louis. All best wishes.

Sincerely yours,
JWM/Vmp

vt

. Milliman



MERAMEC BASINRESEARCH PROJECT

. /WASHINGTON UNIVERSITY
ST. LOUIS 30, MISSOURI

November 21, 1960

Professor Mason Gaffney

Department of Agricultural Economics
University of Missouri

Columbia, Missouri

Dear Mase:

My thanks to you and Estelle for a very pleasant evening on the 15th. | hope there
will be opportunities for continuation of same in the future. Perhaps | can manage it
so that my spouse will accompany me sometime. | enjoyed meeting your historian
colleague.

The article on pumping costs for irrigation in the San Joaquin is in the October, 1960
issue of California Agriculture. The article is by Charles P. Moore and Trimble R. Hedges.

The article on the irrigation water rental market is by Ray L. Anderson and is entitled
"Operation of the Irrigation Water Rental Market in the South Platte Basin®”. It was
presented at the AFEA meetings on August 11, 1960,

Somewhere in your many communications to Ed | noted a suggestion of yours, something
to the effect that varying utility rates might be a means of preventing, or at least
limiting "development™. This is of course a solution which would appeal to economists,
especially those of the Chicago school! However given the regulated nature of the
utility industries == water and power == and the imperfections of the market system, I'm féc(
not sure how effective this would be even if it were administratively FéE;‘iB‘lZ:"”"ﬁ‘ )
alternative to the use of the price mechanism is direct regulation. The city of Cleveland P i 9
has adopted a procedure by which regulations on water and sewage are used to prevent
inefficient land use development. Land developers are required to provide adequate

/ water and sewage before their developments are approved. The result has been that,
‘instead of jumping over open areas and moving into the farther suburban hinterlands, the
developers have taken up the available open spaces closer in to the center of the
metropolitan area. | suppose the most effective measure would be a ncgn___b__mg_tign of

regulation and pricing.

| don't anticipate getting to Columbia again until after the first of the year, unless
something unanticipated develops. [f you are coming to the AEA meetings at Christmas
time I'll look forward to seeing you then.

Best regards,
“c,
Blair T. Bower

BTB:md
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INFLUENCE OF TRANSPORTATION CHANGES ON
URBAN LAND USES AND VALUES

The revolution in transportation methods has been pointed to as
the most significant factor affecting the structure and economic well-
being of urban communities in the twentieth century. Meanwhile, little
is known concerning the actual effects of changes in transportation on
urban land uses and land values. Today, highway planners, appraisers,
real estate brokers, local planning officials, and the general public
ask, '"What is the effect on land uses and land values of current pro-
%rams of highway construction?" Highway right-of-way agents are

nterested in determining the influences of limited-access highways

on adjacent land and the over-all impact of highways on land values.
Appraisers are concerned with the impact of highway development on ad-
jacent and nearby property. Real estate brokers and land developers
seek to analyze highway impacts on land development and investment
prospects. Metropolitan planning bodies must consider the probable
influence of highway development as a basis for future master planning.
City and county officials are concerned with the impact of highway de-
velopment on property values which serve as the local tax base.

Although much research has been carried on in recent years by
state highway authorities, universities, and others under the auspices
of the Highway Research Board and other research groups, the problem
of analysis is extremely complex and the results thus far permit only
limited generalization.

The objectives of this paper are threefold:

1. To review and evaluate present theories of urban land values
with particular reference to a recent exchange of views regarding the
effects of transportation changes on land values.

2. To summarize the empirical evidence on urban land value trends.

3. To describe some new research approaches to the analysis of
the influence of transportation on urban land uses and values.

Review and Evaluation of Present Theories
of Urban Land Values

Economists are in general agreement that urban land values repre-
sent the present value of expected future net returns attributable to
land (site rents). It is evident that the determination of urban land
values in the market under this theory implies the capitalization of
future expected urban land rents by investors, employing selected
capitalization rates. This observation highlights the importance of
the element of investor psychology and expectations as influences on
the determination of land values in the market place.

The classical economic rent theory, which had its roots in
Ricardo's rent theory based on differential fertility of soil, holds



that site rents result from superior accessibility advantages and that
the owners of the relatively accessible sites will impose a rental
charge equal to the saving in transportation costs which the use of
their sites makes possible. Haig in his exposition of this theory,
points out that general improvements in transportation or specific de-
velopments which make it easier or cheaper to get to or from the center
of the city would decrease the relative accessibility advantages of
central sites and hence reduce total urban site rents and land values.1

Haig's analytical framework and conclusions have been accepted by
virtually all land economists. Based on this general theory, Dorau and
Hinman argued that increasing the speed and decreasing the cost of
transportation would result in an increase in the supply of urban sites
by bringing more land into utilization. Thus, extending the city's
boundaries by transportation improvements would increase the supply
of sites, reduce the relative accessibility advantages of central lo-
cations and lower total land values.

From the same premises, Ratcliff argued that an increase in bus
fares to the central city from the suburbs would tend to increase total
urban land values and that, conversely, the improvement in transporta-
tion resulting from the spread in the use of the private automobile has
tended to reduce land values in the cent areas by making outlying
retail centers more generally accessib;dii%

These and other analyses based on Haig's theory, failed to give
adequate consideration to the highly important assumptions underlying
Haig's theories. Further, in many cases, the distinction between the
effect of transportation improvements on downtown commercial site
values and total urban land values has not been explicit.

The implications of some of the conclusions which have been drawn
for public transportation policy are surprising, if not alarming. If
one accepts the conclusions which appear to have been drawn by Haig,
Ely, and Ratcliff concerning the probable effect of transportation
improvements on land values, without considering the limiting assump-

land values as a tax base would oppose improvements in transportation.

//ﬂ///ftions underlining their theories, any city desiring to preserve its

Serious shortcomings can be observed in the attempts to apply
classical price and rent theories to urban land valuation problems.
The author has concluded that many accepted urban land valuation
theories represent little more than unsubstantiated hypotheses and at
best are abstract and theoretical formulations based on highly un-
realistic assumptions.3

In an attempt to develop a more useful framework for analyzing
urban land values, the author has classified the principal factors

Ipobert Murray Haig, Regional Survey of New York and Its Environs,
Major Economic Factors in Metropolitan Growth and Arrangement, I (New
York: Regional Plan Association of New York, 1927), 38-40.

v 2Richard U. Ratcliff, "Efficiency and the Location of Urban
Activities," in The Metropolis in Modern Life, Robert Moore Fisher,
ed. (New York: Doubleday, I1955), p. 129.
3pPaul F. Wendt, '"Theory of Urban Land Values," Land Economics,
August 1957, p. 240.
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influencing the aggregate of land values in a city. This theoretical
reformulation of a theory of land values represents aggregate land
values in a city as the present value of the expected future returns

to urban land. A theoretical model of the factors influencing urban
land value trends focuses attention on major determinants of urban land
values in the following equation:

Average Future Expected Aggregate
Net Annual Urban Land Rent

Capitalization Rate

Aggregate Value of Urban Land =

It should be emphasized that, inasmuch as land values are based on
investor's opinions which in turn are based on expectations, investor
psychology is an important influence underlying urban land value
trends. Three sets of factors are identified as influencing the value
of urban land based on the foregoing conceptual model.

1. Factors influencing expected revenues to urban land: changes
in population, consumer incomes, and total demand for urban services,
competitive pull of other areas, supply of land, and prospective and
actual investment in public improvements.

2. Factors influencing costs as an offset to urban land revenues:
changes in local property taxes, operating and management expenses,
interest on capital invested, and depreciation allowances.

3. Factors influencing the rate of capitalization applied in the
real estate market to expected net returns from urban land: changes
in interest rates, expectations of risk, and capital gains.

This analytical framework focuses attention on the complexity of
factors influencing urban land value trends. Specifically, it draws
attention to the fact that improvements in transportation to and from
urban centers not only have the effect of adding to the supply of
competitive land, but at the same time result in an increment to the
population served and hence to the demand for urban land and its
services.

Ratcliff argues that this approach "adds little to our understand-
ing of urban land values."4 He accuses the author of employing the
"straw-man device'" in his criticisms of urban land value theories and
with missing 'the obvious intent of Ely and Haig to state in hypothesis
form a simple cause and effect relationship clearly restricted to a
general tendency under limiting conditions." For reasons outlined in
the following, Ratcliff's rejoinder cannot be accepted as invalidating
the criticisms of classical theories as trite and unrealistic.

Specifically, the implicit assumptions in the theories of Ely,
Haig, and Ratcliff that "other things remain the same' are not only
unwarranted, but also illogical. Where A (a change in transportation)
is associated with B (change in demand for urban land) and in C (change
in supply of urban land), and where these influences have a combined
effect on urban land values, one should not (even in theory) postulate
changes in C without recognizing that changes will occur in B also.

The unrealistic nature of Haig's theory becomes apparent when the
implicit assumptions postulated in the phrase "other things remain the
same'" are made explicit, as in the following restatement:

4Richard U. Ratcliff, "Commentary: On Wendt's Theory of Land
Values," Land Economics, November 1957, pp. 360-62.




Assuming that accessibility to the center of the city is
the only criterion for both residential and business
location, that all urban sites are substantially homo-
geneous, that total transportation costs are minimized by
locating at the city's center, site rents and land values
will tend to be highest in the center of the city.

Under the above assumptions, general improvements in
transportation might result in a decline in the value of
sites in the center of the city, provided that they are
not accompanied by an increase in travel to the area or
any other increase in the demand for services of central
area sites.

The assumption of ceteris paribus in the Haig analysis presupposes
a "closed" urban area with constant population and incomes. However,
it must also assume something about the relative elasticities of the
demand and supply curves for transportation if an improvement in
transportation is to result in a lowering of aggregate site values. If
the effect of improving transportation is to increase the movement of
people and the demand for urban services, it can be expected that even
in a closed system such as that postulated by Haig, aggregate land
values may rise with improved transportation. The relationships between
transportation improvements and aggregate site rents under varying
conditions of demand and supply elasticity can be conceived in the
following manner.

The basic economic service provided in any city is the service of
"getting you there." The place you want to go may be to your job,
your church, shopping, or any of a great many objectives. This service
may be called the "providing of trips" though it is understood that it
is not the trip in itself which is wanted but rather what lies at the
end of the trip.

Land and transportation are two factors of production which supply
trips in the sense used here. If land is highly accessible little
transportation is needed to ''get you there."

If land is poorly accessible much transportation is needed. Haig
refers to the cost of "getting you there' as the costs of "friction."

In Figure 1 the vertical axis represents either the price per trip
which buyers would be willing to pay for different quantities of trips

or the cost per trip at which suppliers would be willing to supply.
The horizontal axis represents quantity demanded or supplied.

Dollars

per
"Trip"

Aggregate Rent

|z
@ Successive "Trips"

Figure 1.
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The demand curve indicates that buyers are willing to buy more of
the basic service provided the price per trip is reduced. This means
that at lower prices they may not be so careful about ganging up work-
ing and shopping trips; they may make some trips which otherwise would
be too long, etc.

The positively sloped supply curve, mp' represents the transporta-
tion charge for providing the quantities and kinds of trips demanded.
It indicates that generally speaking, as the number and distance of
trips are increased, the cost per trip increases. The basic assumption
is that substantial increases in the number of trips are accompanied
by increases in distance traveled per trip.

The market price and quantity are determined at point p'. At this
point the value of the last trip demanded is just equal to the trans-
portation cost in providing it. Then line p-p' is the price line for
all units of the service.

The width of line wxyz represents one trip. For this particular
trip the demand curve indicates that buyers are willing to pay the
amount zw. Actually they only pay xyz, for that is the market price.
But of the market price the cost of transportation is only zy--for this
trip. The remainder, yx, is taken by land. Why does land take this
residual? The land involved is so situated as to make possible the
relatively low transportation cost zy. Then the rent to land is the
whole area pp'm. This is aggregate rent.

Suppose the transportation system is improved. Line mp' becomes
line m'p'''. The new price becomes op''. The new aggregate rent to

land becomes p''p'''m' (Figure 2).

Dollars
per
"Trip"
P
m
p 1
ml

Successive "Trips"

Figure 2.

The new rent to land may be either greater or less than before,
depending on the elasticities of demand and supply.

The more inelastic the demand and the more elastic the supply be-
comes, the greater is the tendency toward a reduction in the aggregate
rent to land as a result of an improvement in transportation as shown
in Figure 3. The more elastic the demand and the more inelastic the
supply becomes, the greater will be the tendency to an increase in the
aggregate rent to land as a result of an improvement in transportation.
This is illustrated in Figures 3 and 4.



Dollars

"TriP"

Rent before
Improvement

Rent after
Improvement

Dollars

per
Trip"

Supply elastic
_after improvement

g

VW
Supply inelasti
—1_/;222;7 -z*~—"befgrz imprﬁvemgnt

per —2__ Demand absolutely inelastic
4
A

Successive '"'Trips"

Figure 3.

Demand elastic
Supply elastic
before improvement

Supply inelastic
after improvement

Successive "Trips"

Figure 4.

Actually, relatively little is known at this time about the

elasticities of
clear, however,

the demand and supply curves for transportation. It is
that the conclusion that an inprovement in transporta-

tion will result in a decline in aggregate rents and hence in land
values, represents a special case, and one that is unlikely to occur.

An absolutely_inelastic demand cu transportation to the
center such as that postulated in Haig's theory is virtually incon-
ceivable., Any improvement in transportation which increases travel by
an existing population, or extends the boundaries of the area served
by the center of the city, is certain to increase the number of trips

by some amount,

and this amount will be larger as the relative elas-

ticity of the demand for transportation services is increased. The

prospects of an

upward shift in the demand for trips with any improve-

ment in transportation are magnified by the fact that transportation
improvements are usually made in response to an increased demand.
Although the author is not prepared to present empirical evidence of
the increases in travel to the center of American cities with the im-
provements in auto transportation facilities during the past decade,

he is certain that transportation engineers will need little convincing
that the price-elasticity of demand for trips may be high.




When these and other limitations of Haig's theory are carefully
considered, it is apparent that one should not draw conclusions con-
cerning the practical effect of a change in bus fares or of other
transportation facilities on land values within the framework of his
partial analysis.

The assumption that all urban sites are relatively homogeneous
further vitiates the use of the classical analysis. In one sense, the
supply of urban land is unlimited, inasmuch as virtually all cities
can expand in some direction. In another sense it can be argued that
urban sites are highly differentiated and that the urban land market
is distinctive. Linkages between various types of activities which
impede shifts in location are an important factor influencing differ-
entiation of real estate markets. The effects on such markets of
increments to supply are quite different than if land units were
identical. Improvements in transportation must be viewed, therefore,
in the light of their particular effect on various submarkets rather
than on the urban land market as a whole. Freeway construction, for
example, may result in major additions to the supply of residential |
land without increasing the supply of commercial or industrial land.
Zoning, of course, and the tendency for complementary uses to be
"linked" together contribute to site differentiation and to the com-
partmentalization of different segments of the real estate market.

The argument that the principles of monopolistic competitive
pricing rather than pure competition pricing prevail in the urban land
market has been misinterpreted by Ratcliff. He fabricates his own
"straw man' in attributing to the author the view that urban property
owners have '"monopoly'" control over the supply of urban land. Because
of this misinterpretation, most of his discussion has no bearing on
the central argument that increments to the total supply of urban land
may have limited effect on downtown commercial site values because of
the highly differential character of urban sites and the existence of
distinct submarkets.

The importance of the fact that the urban land supply is differ-
entiated into various submarkets can be observed in Figure 5, which
represents the supply of land with various accessibility advantages at
three time intervals. The existing supply curve shows a relatively
limited supply of sites with high accessibility features and hence high
dollar values per acre. The supply of low-density residential land is,
of course, much larger in amount and lower in value per acre. An im-
provement in transportation "A'" (freeway construction), may result in
a large increment to the supply of land suited to residential sub-
division, but may not add appreciably to land suited to commercial and
industrial uses. A different type of transportation improvement '"B"
may, however, add substantially to the supply of land with accessibility
advantages suited to commercial use. Differences in the characteristics
of land and in relative accessibility advantages contribute to the
difficulty of generalizing concerning the efferts of any given change
in transportation on urban land values.

Although Ratcliff acknowledges the central premise that Haig, Ely,
and others do not "set forth a comprehensive theory of urban land
values'" and that their analysis was ''clearly restricted to a general
tendency under limited conditions," he offers no explanation for the
fact that he and others have employed such a restricted and noncompre-
hensive theory to draw conclusions regarding influences of transporta-
tion changes on land values that appear both illogical and indefensible.

Ibid., p. 362.
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Ratcliff's comment that "Professor Wendt is, of course, thinking
in terms of the net effect (of transportation changes) which is quite
another concept,'" is a partial recognition of the shortcomings in
earlier analyses. It is indeed comforting to find that he agrees that
"whether the total effect of all factors is a decline (in values) can
be determined only by empirical methods.'" On this note of agreement,
a review of the evidence concerning recent trends in urban land values
follows.

Urban Land Value Trends

Well-organized data describing trends in urban land values in the
United States are lacking. Any conclusions drawn, therefore, must rest
on the pioneering work of Hurd and Hoyt during the period from 1900-
1933, supplemented by more recent studies in a relatively few major
cities. A limitation on interpretation of research results arises from
the uneven quality of the basic data employed in various studies, be-
cause some rely on assessed values, whereas others are based on rela-
tively small samples of market sales. Further difficulties arise from
the fact that many of the existing studies are confined to land value
trends in specific areas of cities, preventing descriptive analysis of
changes in total values or of the internal structure of values within
cities or metropolitan areas.

Notwithstanding these limitations, broad trends in urban land
values can be described. Recent studies confirm the findings of Hurd
and Hoyt that urban land values rose quite rapidly during the first
quarter of the 20th century, culminating in a speculative peak in the
late 1920's. Commercial land in the central business districts of the
larger cities rose to particularly high levels during this period,
although land speculation resulted in rapid increases in outlying
commercial and residential land as well. Following a disastrous period
of liquidation and foreclosures during the Great Depression, urban land
values rose gradually in the prewar years, and more rapidlg during and
immediately following World War II, under the stimulus of high rates of
urbanization and business prosperity.® By 1950, urban land values in
the central business districts of some larger cities had recovered to
the previous speculative peaks of the 1920's, although values appear to
have risen more slowly in New York, Chicago, and a few other of the
largest cities. Since 1950, land values in the central business
districts of most large cities have risen further, accompanied by
relatively high levels of commercial and office building activity.
Rising local property taxes have constituted a ''drag' on urban land
values generally.

Recent studies of urban land value trends in the San Francisco Bay
Area revealed that total Bay Area urban_land values have probably more
than doubled since the peak of 1929-30.8 The percentage increase in

6Raymond W. Goldsmith, A Study of Saving in the United States,
Vol. III, Part I (Princeton, N. J.: Princeton University Press, 1956),
Tables W-1 and W-3.

7Paul F. Wendt, "Central City Property Values in San Francisco and
Oakland,'" Parking as a Factor in Business, Special Report 11, Part 4
(Washington: Highway Research Board, 1953).

, ""Urban Land Value Trends,'" The Appraisal Journal, April
1958; =----, "Economic Growth and Urban Land Values," ibid., July
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land values was substantially greater in outlying commercial and resi-
dential areas than in the central areas of San Francisco or Oakland.
Value increases during the postwar period were most striking, of course,
in the newly developed commercial areas and shopping center locations.
Although land values rose in both the central core and in the suburbs,
striking differences in urban land value trends were noted within
different parts of both central and outlying areas.

The dynamics of change in the structure of urban land values adds
greatly to the difficulties of generalizations concerning trends. It
is apparent that a general rise has occurred in the aggregate current
dollar value of urban land values in the San Francisco Bay Area.
Because of the more rapid rate of increase in land values in the out-
lying areas, the percentage of total increase in land values appears
greater as the area included is increased in size.

Although these views cannot be supported with well-organized
statistical data it is believed that distinctive trends can be observed
in various Bay Area submarkets for urban land in the past decade.
Rising values in the office building sections of the larger cities have
been accompanied by lagging value trends for some downtown and string
street retail store sites, and rapidly increasing values for newly
developed retail areas. Meanwhile, booming values for sites suitable
for high rent apartments or hotels have been countered by a relatively
stable trend for other residential land within central areas. The
impact of Federal subsidies for urban renewal programs has gradually
been reflected in higher land values in selected slum areas. High
rates of tract building in the suburbs have resulted in lot prices in
many outlying areas equaling or exceeding those in more central loca-
tions. Little evidence can be found for a gradient of land values from
the center to outlying areas in today's market.

These apparently diverse trends reflect in part imperfections in
the real estate market apparatus, but to a degree they also support the
view that urban sites are highly differentiated and enjoy narrow and
specialized markets. Changes in the aggregate of urban land values in
the Bay Area, therefore, cannot be identified as resulting from a total
increment to supply, but rather from the totality of increments to both
demand and supply for various sites having particularized accessibility
and other advantages.

It is arguable whether a real rise has occurred in urban land
values since 1939, after adjusting for changes in the value of the
dollar. Because urban land values have risen more rapidly in outlying
suburban areas, the conclusion reached might depend on the size of the
geographical area included. There can be little doubt, for example,
that total urban land values have risen substantially in constant
dollars in the San Francisco Bay Area, in Los Angeles Countyi or in the
New York Metropolitan Region over the peak level of the 1920's. It is
probable, however, that the value trends in the City of San Francisco
or New York would show a lesser increase, because values have risen
more rapidly in outlying suburban locations.

The double peaks in land values reached in the 1920's and the
1950's adds to the difficulty of describing long-run trends in urban
land values. The trend appears clearly upward if the researcher accepts
the year 1900, 1940, or 1950 as a base, but the slope of the long-term
trend line in urban land values is quite different if he uses the high
levels of the 1920's as a base period.
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Few systematic studies have been made of the relationship between
transportation changes and land values. Research in the San Francisco
Bay Area suggests that the influence of increments to the supply of
urban land resulting from improvements in transportation are much more
complex than assumed in classical economic analysis. Improved freeway
transportation has undoubtedly been a factor influencing the more rapid
rise in urban land values in outlying suburban areas. One might also
conclude that the expansion in auto transportation has restricted the
expansion in central city land values that would have occurred in the
absence of extensive highway development. A decline in some central
city functions can be observed. The results of the United States
Census of Business for 1954 reveal, for example, that the percentage of
total retail sales accounted for by cities with 100,000 or more in-
habitants declined from approximately 43 percent in 1939 to 38 percent
in 1954.9 This observation, however, obscures the relatively large
absolute increase which has taken place in retail sales in central
cities, and takes no account of the expansion in administrative,
financial, and tourist functions. It thus reflects the relative change
in demand for only one type of urban service performed by central cities
and may have been offset by an increasing dominance of the central city
in the furnishing of many other types of business services.

The complex structure of urban land values and the constant shift
in the internal structure of urban land values restricts generalization
concerning value trends. One might be justified in concluding that the
combined influence of improved transportation and other factors present
during the postwar decade has been to result in a major expansion of
urban areas, an increase in the demand for all urban services and a
rise in land values in the central business districts, central cities

as a whole, and in outlying residential and business locations.

Increases in aggregate urban land values in the San Francisco Bay
Area during a period of rapid expansion in urban facilities for auto
transportation suggest that any declining value influences resulting
from the increase in supply of competitive urban land have been more
than offset by expanded demand for urban land and its services. This
observed trend would appear to confirm the earlier hypotheses that
increments to the supply of urban land are usually accompanied by con-
comitant demand increments. In some sense, it can even be argued that
increases in demand appear to bring about the increases in supply,
rather than to follow.

Lessinger, of the Real Estate Research Program, is developing a
comprehensive methodology to forecast the impact of highways on urban
land use and values., Certain aspects of the method are in process of
being tested in the nine-county San Francisco metropolitan area. The
following brief account of the tentative method is necessarily over-
simplified. There are eight essential points, as follows:

1. An economic concept of the metropolitan area is adopted to
provide a land market within which highway impacts are considered.

2. Land use impacts are put in terms of different 'rates of
urbanization.'" The rate of urbanization is the number of acres
urbanized over a period per 100 acres which are suitable and available
for urbanization. The rate of residential urbanization is correspond-
ingly the number of acres converted to residential use over a period

9P. D. Converse, H. W. Huegy, and R. V. Mitchell, The Elements of
Marketing (New York: Prentice-Hall, 1958), p. 307.
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per 100 acres which are suitable and available. Likewise there are
commercial and industrial rates. Different degrees of intensity in
each use may also be identified as a basis for determining 'rates."

3. Sectors are defined within metropolitan areas on the basis of
different rates of urbanization. Suppose an entire metropolitan area
is divided up by a grid of very small rectangles. Suppose the rate of
residential urbanization is observed for each rectangle. The different
rates can be visualized as different "heights'" on a relief map. Pre-
sumably there will be a series of '"hills" and '"mountains" formed.

These can be represented by a topographic map showing contour intervals.
The contiguous area within any two contour intervals is defined as a
sector. It is a residential sector if the rates are residential rates.
It may be any other type of sector depending on the nature of the rates.
Of course a map of residential sectors will be very different from a
map of industrial sectors. It should be noted that the sectors are not
fixed, but constantly shift in response to a large number of factors.

4., Factors explaining the boundaries of sectors can be organized
into four groups: supply of and demand for accessibility, supply of
and demand for base-productivity. Accessibility refers broadly to ease
of making round trips from a site to other sites. Base-productivity
refers to the ease of producing goods and services at a site. Build-
ings, views, drainage, and zoning are examples of base-productivity
attributes. These illustrate the nonhomogeneity of sites. Incidental-
ly, Lessinger's approach argues against the too inclusive preoccupation
with the accessibility factor. In practice it is likely that there are
large research benefits from the relative expansion of attention to the
base-productivity variables.

5. In contrast to earlier theories, accessibility is identified
as a cost schedule to reach wider and wider groupings of jobs, shopping
services, and other potentially desired opportunities.

6. A study is carried out to determine for a particular metro-
politan area how different accessibilities and base-productivities are
associated with the various sectors. Two kinds of products are
obtained from this study:

a. Combinations of accessibility and base-productivity are derived
which belong to different sectors.

b. Projected sectors can be put in an array as to superiority or
inferiority for each set of uses.

This kind of study is being carried out in the San Francisco area
for residential sectors. The nine counties facing the San Francisco
Bay are divided into a grid of more than 35,000 rectangles. Random
points are projected within relevant rectangles, and over 25 types of
information are compiled for each. This information bears either on
the rate of urbanization or on accessibility or base-productivity.

7. An empirical law of distribution of land uses among the sectors
tends to hold. This law is in the following form: the best 10 percent
of all the land in the metropolitan area (as determined by the empirical
work already described), will obtain x percent of the total acreage in
the given land use. The best 20 percent will obtain y percent and so
on. This is strictly comparable to the empirical laws of income and
wealth distribution in economics which are represented by 'Lorenz
curves." It is determined from data for a given period, and then
assumed to change slowly enough so that it would tend to hold for
future periods.
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8. Finally, it is desired to project for some future time period,
changes in land uses (and ultimately land values) which are due to
changes in a highway system and other variables.

a., Estimate total urbanization of a given type; for example,
residential, for the metropolitan area as a whole.

b. For every site calculate accessibility and base-productivity
attributes, given the future highway system.

c. Future sector boundaries are determined. This depends on the
future accessibility and base-productivity attributes, and
’ the relationships between accessibility base-productivity and
E sectors determined for a past period.
|

d. The total estimated acreage of the land use is then distributed
over the various sectors in accordance with the empirical law
of distribution.

| e. Futher periods may be projected by taking the results of
| initial periods as a feedback.

r f. Further refinements may be added: totals may be determined
simultaneously with distributions on all levels,

As a result of the methodology developed by Lessinger, the impacts
of highways emerge as one facet in a closely connected web of factors.
The answer emerges from the reconstruction of the total web of factors.
Further impacts may then be sought within the sectors. There, physical
proximity to highways and freeways may be most important in differ-
entiating sites.
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