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Conprcd  with t h e  3ill0unt of conccrn displayed by economist:; ovcr 
. -, t h e  vroo, ~ 2 : ~  of t ime ~ i c i  t h e  d;in;i~-,ics of economic theory,  rcl-at  iv? i j .  

l i i t l e  l - ~ s  been s a i d  on t h e  econonics of sp7cc. Work on l o c a t i o z  

L ' - - q ~ 7 r  ~ , I . L I , ,  < has 'oecn discont inuous al though i n e r e  has been sone:iha-l of a  

s p u r t  i n  t h e  l a s t  decade o r  so  which can nerhaps be r e l a t e d  t o  t h e  

c o n c u ~ r e n t  ~ r o w t h  of r eg iona l  sc ience .  

3 a r l i c r  works on l o c a t i o n  a n a l y s i s  tended t o  apply thense lves  t o  

~ivl.;.,,"; cxpl ana t ions  t o  i l i s to r ica l .  t r ends .  This paper j.s by no near,:; 

a survey of a l l  t h e  l i t e r a t u r e  i n  t h e  f i e l d  and i t s  r e s t r i c t e d  b a s i s  

i s  t h e  1;or4 by Alfred Weber e n t i t l e d  Ueber den Stanrlort der 
I n d x c ~ r i c n  published i n  1909. This  i s  perhaps t h e  most i n t e r e s t i n g  

of t h e  c l a s s i c a l  l o c a t i o n  ana lyses  both i n  i t s  depth and scope. A t  

t h e  same t h e ,  it i s  t p i c a l  i n  i t s  concern wi th  h i s t o r i c a l  

experience,  p z r t i c u l a r l y  i n  i t s  search  f o r  t h e  causes of t h e  g r e s t  

l o c a t i o n a l  s h i f t s  of i n d u s t r i e s  i n  t h e  per iod of t h e  European 

i n d u s t r i a l  r evo lu t ions .  

I n  - o r e  recen t  wr i t i ngs  Weber must be one of t h e  xos t  c i t e d  

c l a s s i c e l  .:~orks. A t  t h e  sarr~e t i n e ,  t h e  cursory t reatment  he  r ece lve s  

p e r h a p  does him l e s s  than  j u s t i c e .  I n  t h i s  paper some pains  a r e  

t aken  t o  organise  t h e  nore  important  a spec t s  of FJeberls thought :ihici?, 

it i s  bel ieved,  has soxe value  i n  i t s  own r i g h t .  Af te r  a  s h o r t  

in t roduc t ion ,  Sec t ion  2 cons iders  It?eber 1s a n a l y t i c a l  frame~rork. This 

i s  f o l l a i e d  i n  t h e  next  t h r e e  s e c t i o n s  by a  t reatment  of h i s  

c a t ego r i e s  of l o c a t i o n a l  f o r c e s  which may a t t r a c t  indus t ry .  Industry ,  

i n  e f f e c t ,  may be t ranspor t -o r ien ted ,  labour-oriented o r  a t t r a c t e d  

t o  s o c i a l  and i n d u s t r i a l  ag~; lonera t ions .  Sect ion 6 c o n t a i ~ s  an 

e;:a-ple of hc1,kr Veber appl-ied h i s  theory.  This  should perhaps hel?  

illurzinzite t h e  t h e o r y ' s  value  i n  Weber 1s own context .  



Fe:,r of ].ater i:rr.iters i n  l o c a t i o n  t heo ry  have s e t  out   it:? 

i i e b e r ~ s  h i s t o r i c a l  b i a s .  They have bccn concerned wi th  var ious  o t h e r  

queaklons such as opti laal  f i r m  l o c a t i o n  o r  oxtending t h e  t radi t ior! iL 

ecor;o:.:ic ~ 1 : ~ r ; -  ~f pi-oductlorl t o  iricludc s p a t i a l  va r i ab l e s .  Po i r i t s  

of c o c t i r ~ i ~ y  3r:d c?iver,.;cr:ce betriec~: i;'ncse i;rii;ers and Yeber are  

dra:.n ir: t h e  last > a r t  o; tllc Faper, i n  Sec-Lions 7 arid 8. Finailzr,  

soze ?ttcr?,?t i s  r;ztic t o  dravr t o g e ~ h e r  - the va r ious  s t r a n d s  of 

l o c a t i o n  .theory, which have bccn uncovered, a ~ c l  t o  eva lua t e  t h e  

gene ra l  s t a t e  of t h i s  branch of econo:~ic sc ience .  
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If nodern wr i t i ngs  on l o c a t i o n  tneory  a r e  t o  bc t aken  as a  ~ u i d e ,  
, . 
L h i s  of Alfrcu c r  b u l o i i ~  to t h e  rcnlms of an t i qu i t y .  

Furt:lcr, t h e  author  of t h e  Thcor;l/ of thc 1,ocnii.on of 1 ~ d : i s t r i c s  mlr:.r-, 

be i m g i n e d  t o  be of t h c  c r u i c  pioneering type  - working wi th  s h ~ d d y  

t o o l s  and g r e a t  perseverance. This l a s t  a t t r i b u t e  w i l l  always, of 

course, be admired. But a t  t h e  same t ime from t h e  s tandpoint  of 

l a t t e r - d a y  i n t e l l e c t u a l  s o p h i s t i c a t i o n  such c l a s s i c ,  p ioneer ing 

exe rc i s e s  have a  tendency t o  be regardcd a s  r a t h e r  tedious .  

This i n ~ e r p r e t a t i o n  of t h e  va lue  of Weberts work might be n i s -  

leading.  For without a  doubt Weberls a n a l y t i c a l  t o o l s  and t h e  

r e s ~ i t i n g  i n s i g h t s ,  which he achieves,  have a  somewhat modern 

f l avou r  t o  them e s p e c i a l l y  when app l ied  t o  t h e  f i e l d  of econornic 

h i s t o ry .  I n  f a c t ,  it ivil-1 be argued i n  a  l a t e r  sec t ion2  t h a t  Weberrs 

a n a l y s i s  of t h e  g r e a t  l o c a t i o n a l  s h i f t s  which c h a r a c t e r i s e  t h e  

i n c u s 2 r i a l  revo lu t ion  i n  nineteenth-century Europe, was h a l f  a 

c e ~ t u r y  ahead of i t s  t i n e .  

On t h e  o ther  hand, it would seem t h a t  t h e  ques t ions  which to-day 

occu?y t h e  a t t e n t i o n  of l o c a t i o n  ana ly s t s  were of much l e s s  s i g n i f i -  
3 cance t o  :deLer. Lb'sch, f o r  example, asks: Given (n-1) l oca t i ons ,  how 

do we determine t h e  n t h  l oca t i on?  This i s  t h e  formulat ion of t h e  
4  5 problem ~ i i i i ch  I s a r d  and Hoover a l s o  adopt. And from such a  s t a r t i n g  

'A. Wejer, Ueber den S t a n d ~ r t  d e r  I ndus t r i en  ( ~ G b i n ~ e n ,  1909). Bnglish 
t r a n s l a t i o n  wi th  i n t roduc t i on  and xo tes  by C. J. Fr iedr ich ,  Alfred ide'serls 
Theory of t h e  Location 01 I n d u s t r i e s  (Chicago: Univers i ty  of Chicago 
Press ,  1929). 

'see belou, s ec t i on  6, p. 23.  

'A. Lb'sch, G e  Econ-.~! c s  of T.ocntior. -----. (New York: John Ui ley  & Sons, Inc., 1952). 
,' C.J. I s t r d l  --.- I.ocntior. sxd Space -. - ---. Economy (Cambridge, l a s sachuse t t s :  Hassnchunetts 

I n s t i z u t e  of Technology, 1956). 

IE. Boover, Jr, Location Theory and t h e  Shoe and Leathcr I n d u s t ~ y  (Cnrhridge, - 
p!assachusetts: Mzssachusctts I n s t i t u t e  of Technology Press,  1937) a d  
-7 

L. Soover, Jr, The Location of Economic Ac t iv i t y  (New York: l4cGrat.r H i l l ,  
1948). 



p o i ~ t  ~t i s  oc ly  a sho r t  s t e p  i n t o  t h e  micro-eco~os ic  f i e l d  of 

ope r s t i oxs  ~ e s c a r c h  t o  seek wi th  r e spec t  t o  l o c a t i o n  some s e t  of 

c r i t e r i a  of p r o f i t a b i l i t y  f o r  t h e  i nd iv idua l  produccr. It ~ i o u l d  r o t  

b e  s c p r i ; i n ~ ~  then,  if t h e  Ylc~er ian framework vlerc t o  f a l l  5hor.c i n  

answel- ta t h i s  type  of question.  

Sucil r e f l e c t i o n s  sugzest  t h a t  t h e  p resen t  paper be divided into 

two main p a r t s .  In e a r l  i c r  s e c t i o n s  Weberian l o c a t i o n  a n a l y s i s  b r i l l  

be  develo3edJ always keeping i n  mind t h e  s p e c i f i c  l o c a t i o n  p rob l e .~ s  

which seemed of most i n t e r e s t  t o  ldeber himself .  A t  a l a t e r  s t age  

r eccx t  a t t e s p t s  t o  reformulate  t h e  Weberian hypotheses can be d e a l t  

with.  With respec t  t o  t h i s  l a s t  po in t  it w i l l  be advanced t h a t  

d e s n i ~ e  s i g n i f i c a n t  outpourings of l i t e r a t u r e  on t h e  econor-Acs of 

l o c a t i o n  i n  t h e  p a s t  two decades and d e s p i t e  a  s u r f e i t  of what Leon 
6 Moses c a l l s  I feso te r ic  paraphernal ia t1  t h e  i n t e g r a t i o n  of l o c a t i o n  theory  

wi th  gene ra l  production theory  has  proceeded a t  a  f a i r l y  slow pace. 

III sunmary, t h e  ob j ec t i ve  of t h i s  paper i s  t o  a s s e s s  t h e  work of 

Alfred Weber a f t e r  s k t y  yea r s  of f u r t h e r  deve lo~ment  i n  t h e  t heo ry  of 

i n d u s t r i a l  l oca t i on .  IhJith t h e s e  terms of r e f e r ence  i n  nir.d t h e  f i r s t  

s t e p  .,;ill be t o  revietr  each s t a g e  of 1-leberts theory a g a i n s t  t h e  back- 

ground of h i s  a n a l y t i c a l  framework. 

6 ~ .  i.:cse;, "Location and t h e  Theory of Product ionJH Q u a r t e r l y  J o u r n ~ l  
of Econoxics, Vol. LXXII (1958), pp. 259-72. 



The e ~ a - o n i c  and non-econcmic v c r i z b l c s  de tc rx in ing  t h e  l o c a t i o n  

of an i n c i ~ s t r y  nay seem t o  form a  neixrork of complex, d i v e r s e  e lenen ts ,  

o f ten ,  i n  i nd iv idua l  ins tances ,  so  a r b i t r a r i l y  conposed t h a t  t h e r e  

appears t o  Se no p lace  f o r  nore  than  an ana ly s i s  of t h e  i nd iv idua l  csse ,  

I f  we approach t h e  i nd iv idua l  manufacturer wi th  a  quest ion 
concerning t h e  choice of h i s  l oca t i on ,  he w i l l  a t  most g ive  u s  2 

J qca in t  concotion of genera l  and p a r t i c u l a r  rezsons,  un l e s s  he 
~ o i n t s  t o  t h e  p a s t  and says:  '1 an here  bccause t h i s  i ndus t ry  gre7;i 
Gp he r  e'. 7 

Nonetl-ieless, according t o  Idcbcr, sone a t t c n p t  t o  d i scover  genera l  

fo rnu las  l o r  t h e  so lu t i on  of t h e  d i f f e r e n t  l o c a t i o n a l  f a c t o r s  and t o  

z s c e r t a i n  t h e i r  o?era t iona l  limits i s  abso lu t e ly  necessary from t h e  

po in t  of view of economic theory.  
,---- It i s  a p i t y  t h a t  an economist of t h e  s t a t u r e  of Alfred $Tarshall 

d i d  no t  sha re  Keber 1s views on t h e  appropiateness  of analysing space 

econoaics. %is content ion t h a t  Ifthe in f luence  of t i n e  . . . gsl 
8 

nore  fuzdanental  than  t h a t  of space" has been a  major fo rce ,  accord ins  

t o  i s a r d ,  f o r  t h e  s t a t e  of imbalance exh ib i ted  by l a t e r  B r i t i s h  and U.S. 

econcnists.who, f o r  t h e  most p a r t ,  have abs t r ac t ed  from space and t h u s  

c o n d u c t ' a l l  t h e i r  economic t h e o r i e s  a s  i f  in !1a'wonderland of no 

s p a t i o i  d i n e n ~ i o n s . ~ t ~  A r e a c t i o n  aga in s t  t h i s  s t a t e  of a f f a i r s  has 

ine - r i t abk7  cone about wi th  some s i g n i f i c a n t ,  a t tempts  t o  in t roduce  space 

a s  a  v a r i a b l e  i n  genera l  e q a i l i b r i u n  ana lys i s .  Under t h e s e  C ~ ~ C L ~ I -  

s t ances  t h e  e a r l i e r  work of Alfred Meber can now command some 

8 A. ., , Pr inc i2 l e s  of ?iconom& (London: 14acnillanJ 1920), 

2002 V., ch. XV, Sect ion 1. 

9 ~ s a r d ,  on. c i t . ,  pp. 2 & : 3 .  



re -  cxaxication.  

2.2 ?he Terr~s  of Xcfercrice sf Weberrs Pure Theory of  'iAocatlo!i. 10  

^i .i l? 4- ; u,, L. b.li' ~ e e d  f o r  a  ?enera!. tllcory of f r l o c a t i o n a l  factorc , I1  

i.lhic!l c;n be def ined as a d v a n t a ~ c s  t o  5c obtained when xi? ecar:or:ic 

a c t i v i t y  talccs p l ace  a-i; one point, rc;i;kicr than  c1.se.1.~-:.:ere, then  the 

r s r i ~ a r y  q ~ c s ~ i o n  t o  be asltcd is :  Are t h e r e  any il;erierai causes of 

loca t lo r ;  winich concern every inclustry? I f  we know t h e s e  we a r e  a b l e  t o  

i n q u i r e  ho:r f ~ r  t h e  o r i e i l t a t i on  of i ndus t ry  can be explained by thec .  

Kext, by a s c e r t a i n i n s  f u r t h e r  f a c t s ,  we can investigate t h e  oarticu1.3r 

causes of t h e  phenonena not  explained by t h e  peneral. f a c t o r s .  Thcse 

causes r.ust be explained by t h e  s p c c i f i c  c h a r a c t e r i s t i c s  of par t i cu lz r  

i n d u s ~ r i e s  and a r e  no t  recognised i n  advance but  only  t h r o u ~ h  p a r t i c ~ l a r  

i nves t i ga t i ons .  I n  shor t ,  a  gefieral theory  can only  be exnectcd i o  

t a k e  acccunt of general l o c a t i o n a l  f a c t o r s .  The f i r s t  s t ep ,  then,  i s  

t o  e n a ~ e r a t e  t h e  genera l  f a c t o r s  i n  question.  

The gene-a1 l o c a t i o n a l  f a c t o r s  can be regarded a s  f a l l i n f ;  i z ~ t o  

tvro su3-cctccories.  I n  t h e  Tirst place ,  t h e  dimension of space 

i n t r cduces  f a c t o r s  which p u l l  an i ndus t ry  t o  and f r o  because of var ious  

rei7lonally opera t ing  var iab les .  Three such v a r i a b l e s  can be d i s t ingu ished :  

(s- r e k a t i v e  ---- " p 5 c e s r t  of dcp.osits of raw ~ a t e r i a l s ,  

( i i )  t h e  c o s t s  of transportatid;') 

and ( i i l )  t h e  c o s t s  of labour.  
1 2  

Gf these ,  t h e  r e l a t i v e  p r i c e  d i f f e r e n t i a l  of raw ma te r i a l s  f r o n  var ious  

sources  can be expressed i n  terms of t r a n s p o r t a t i o n  cos t s .  For 

t h e o r c t i e a l  purposes it i s  equivalent  t o  th ink ing  i n  terms of llcheaplr 

'':!eber, on. c i t . ,  pp. 18-40. 

11 Atzos?heric humidity, Por example, would be a  l o c a t i o n a l  
disedvantage f o r  a  very p a r t i c u l a r  s e t  of i ndus t r i e s .  

12 The qdes t ion  has been r a i s e d  as t o  ;::?ether t h i s  i s ,  in f a c t ,  
purely  a  r eg iona l l y  o ? t r z ~ i n ~  f a c t o r .  See I sa rd ,  on2--c~., p. 25. 



dc?osii;s s l t ~ a t e d  rci.ati.vely near t o  t h e  p l a n t  and !!dearf1 a c p o s i t s  
-. - f x r t l l c r  a:Jay. Consccpcritly, 1:e can ~rorlc wi th  two c e n c r c l ,  rc:;ior,,i~ ;r 

, . n r c r \ -  t: K,-, i o c : : t i o ~ n l  f a c t o r s ,  narlclg t h e  c o s t s  of t r a n s p o r t a t i o n  

2x2 ;i;c c d s t s  of l abonr .  l3 3 c i : l ~  sir : ict ly 3. fur.ciion of space,  

rc; ianzl  f a c t o r s  can a11  be ariaiyscd from t h e  po in t  o i  view of t k e  

IndLviducl ,  i:;ol+atcd product ion process.  
14 

A l l  t k c  o the r  f a c t o r s  of 1-ocakion work bet7;reen i n d u s t r i e s  ar,d 

t h e r e f o r e  a r e  not  t o  be found i n  any e:ccmination of an i s o l a t e d  

product ion process.  They a r c  groupcd t oge the r  u r~der  t h e  t i t l e  

~ f a ~ ~ ; l o n e r ~ ; i v c  f a c t o r s t t  and trork t o  c r e a t  c  groupings of i n d u s t r i a l  

.r?rocesscs i n  agglomerations of va r i ous  s i z e s  - agglornera-lions which 

a r e  ~ o t  asc r ibed  t o  region21 f a c t o r s .  l5 The aggregate  of 
7 6 

a,~~3.o:.:el-ative f a c t o r s  i s  trea-Led as a "uniform agg lonera t i cg  fo rce .  : I "  

This  i s  t h e  t h i r d  and l a s t  of t h e  generaT l o c a t i o n a l  f a c t o r s .  

On t h e s e  foundai ions  it i s  now nos s ib l e  t o  cons t ruc t  an e n t i r e  

a b s t r c c t  theory  of gene ra l  l o c a t i o n a l  f a c t o r s .  

2.3 Procedure of Analysis .  1 7  

A s t a r t  i s  made by assuning t h a t  a l l  i s o l a t e d  processes  of 

product lo2 w i l l  a t  f i r s t  be  pu l l ed  t o  t h e i r  o p t i ~ , a l  p o i n t s  of 

t r a n s p o r t a t i o n  cos t s .  This  can be  regarded a s  a b a s i c  network of 

i n d ~ s t r i a l  l o c a t i o n  o r  o r i e n t e t i o n .  On t o p  of t h i s ,  then,  apparen t ly  

t h e  d i f i e r e n c e s  of c o s t s  o f  l abou r  ( t h e  second l o c a t i o n a l  f a c t o r )  
-. 

l3we5er, op. c i t . ,  p. 34. 

1L~*~e3e r  i s  o f t en  accused of omi t t ing  t h i s  interdependence f a c t o r .  

151. e., agg lonera t ions  which a r e  no t  l abou r  o r  t r a n s p o r t  o r ien ted .  

" ~ e b e r ,  on. c i t . ,  p. 35. 



r e? r i3 sen t  a f o r c e  a l te r in : ;  t h e  i n i t i a l .  network d e t e r n i n e 6  by t h e  li rst 

l o c a t i o n a l  f a c t o r .  The n o s t  a d v m t a ~ c o u s  p l a c e s  of l a b o u r  c o s t s  c r e a t e  
I I F ;  ..-AJ~, -,-,-+ d i s t o r t i o z l t  of the b a s i c  t r a n s p o r t n t i o n a l  network of i n d u s t r i a l  

i o ~ a t l o - .  L a s t l y ,  e v e r y  ag;loi?.crating tendency  - in o t h e r  7.-ioras, t i - e  
eqt; 7-e 

.LA -- grou? of  a 1 1  o t h e r  l o c a i l o n a l  f a c t o r s  x h i c h  have n o t  s o  fer 

been ta l ien  i ~ t o  s c c o u n t  - i s  n o t h i n g  bu t  a  second a l t e r i n g  f o r c e  

c o z p e t i n g  w i t h  t h e  o t h e r  two l o c a t i o n a l  f a c t o r s .  



3.1 Int roduct ion.  

Ir; t h i s  s ec t i on  the  na jo r  ass~~r .~:~t i .on i s  t h a t  no o t n e r  f a c t o r  

af i 'ec ts  l o c a t i o n  a p a r t  from t r a n s p o r t a t i o n  c o s t s  and t h e  problem t o  be 

solved i s  simply: How w i l l  t r a n s p o r t a t i o n  c o s t s  i n f l uence  t h e  l o c a t i o n  

of indus t ry?  The answer Xeber g ives  i s  t h a t  an indus t ry  w i l l  
, move t o  t h e  po in t  iinere i t s  t r a n s p o r t a t i o n  c o s t s  are minimized. 

3.2 'Theoretical  Sol.ution. 

We nay conceive movement a s  being made up of t h r e e  s epa ra t e  

components: 

( i )  t h e  d i s t a n c e  t o  be moved, 

( i i )  t h e  weight of t h e  m a t e r i a l  i npu t s  and w t p u t s  t o  be moved, 

and (iii) t h e  He fPor t f l  o r  c o s t s  of moving given m a t e r i a l s  over u ~ i t  

d i s tance .  18 

ltieberls t h e o r e t i c a l  d i scuss ion  i s  based on t h e  assvmption t h a t  a l l  

f a c t o r s  a f f e c t i n g  t r a n s p o r t a t i o n  c o s t s  can be expressed in e i t h e r  weipht 
A 

o r  d i s t a n c e  u n i t s .  l9 Thus, if t h e  f r e i g h t  r a t e s  vary  because of t h e  

varying c o s t s  involved i n  t r a n s p o r t i n g  d i f f e r e n t  products ( o r  even 

because d i f f e r e n t  t r a n s p o r t  media a r e  used) ,  then  a l l  t h e s e  l o c a l  

d i f f e r e n c e s  which a r e  r e f l e c t e d  i n  t h e  ton-mile f r e i g h t  r a t e  can be 

e q r e s s e d  by prolonging o r  shor ten ing  p ropo r t i ona l l y  t h e  p a r t i c u l a r  

d i s t a n c e  t o  be moved. 20 

18 Isa rd ,  37. c l t . ,  pp. 81-90. 

" ~ e b c r ,  -- 0s. c i t . ,  p. 45. 

20 The problen of p r o ~ r e s s i v e l y  dec l i n ing  r a t e s  wl th  i nc r ea s ing  
d i s t a n c e  of ncul  -t?ocld be a~irkward t o  f i t  i n t o  t h i s  franetrork. I-l:or.rever, 
t h e r e  does not  seen t o  be 3n e s s e n t i a l  po in t  here.  



',;c'uer r e d i s  ed 1x1 Linle  s o u r c c s  ar,d r.ul.ti;)lc d c s  t i n a t i o n s  t o  :.,. uu 

re2szni:~:: o f i c r s  a s o l u t i o n  'to s i .Luations vi:j.ll! many s o u r c e s  of rai 
. . ?  . .. 7 '  . =put ( i , Id., 3r:U M ) 3r:d c e n t r e s  of product  

.: 2 4 
c~r;s.il.?.ption ( C ) .  This can be  :+ior!.:cc! Liirough f o r  the sake  of' coxnie te-  

21 
ness  u s i n g  C o t i ; ? r i l l ~ s  cxa;n'?le of  a z i n c  smcl.-Ling i9dus t r .y  s e t  ou t  In 

Tabie  I. and F igure  1.a. 

r- . TaSle I. Llnc Sne1tic.i; Indus'Lry, Loci t t ional  Components. 

I s lab  Zinc 

Z l x c  Cocc en- 
t r a t  e  ?f -l 
~ l e d u c t i o n  Coal 7"' - 2 
2ea:lng Coal X,, ,, 
I F i r e c l a y  

- 

Source: C. C o t t e r i l l ,  OD. c i t .  

21 C. C o t t e r i l l ,  I n d u s t r i a l  P l a n t  Locat ion:  Its Annl ica t ion  t o  Zjnc 
S*-.el tl;?,; ( S t .  Louis ,  1950) .  



- Source : Y. i.iaggeAit J - Loca t iona l  Anal.y:;is i n  !iunan G e o , y r a a  (1I;~ei.i .Lori<: 
S t .  Erart inls  Press,  l qbb j ,  9. 1Lt7. 

I n  Figure  1.b.  a t r i a l  l o c a t i o n ,  P, i s  chosen w i th in  t h e  l o c a t i o ~ x l  

f i p r c .  Dis tances  from t h i s  t r i a l  po in t  t o  t h e  consuming c e n t r e  acd 

fear z a t e r i a l  sources  a r e  measured axid vreighted by t h e  va lues  f o r  weight 

and. f r e l s h t  r a t e .  The l eng th  of each vec to r  i s  now xade p ropo r~ io r - a1  

(Fig. 1 .c )  t o  t h e  n e t  aovenent i npu t  given i n  Table I. c o l w n  Q so  t h a t  



t h e  l i n e  crsvin 20 t!ic hea'Lin5 coal. source a t  " i s  very 1 0 ~ ; ~  i n  ldL3 
co:;.-.!~:i~lson t o  t h a t  to:r;~rcis t h e  i ' irccj-sy source a t  . Figure  1 .c  

4 
1s 2~::' 9 i o r c c  l.:olicl r cprcscn t ing  1,112 p u l l  of tach ver-ie;r. 0 1  t1.e 

loc-t~o~~l yiGLr ;. "''--. LILL poiil'~ oi' riinlnun t r a n s p o r t  c o s t s  i s  t k a i  

poiilt  where sl l  a ~ ~ r a c t i n g  i o r c  es a r e  balanced and equil iuriurn i s  
3 'I 
'..L 

o b ~ s i n e i .  

I n  i; er: :s of t h e  rclatr'rvc posi t ior i  of ';he optirp-a1 po in t  xe  c ~ a  

.-.,I7 ,, li,Lo~.er-&: 'i'he loca t io i i  w i l l  be near  t h e  i nd iv idua l  corners  o r  i r~r  
away LroX them accordillg .to tihe r c l a t i v e  weight of t h e i r  
l o c a t i o n a l  components .23 

, M 3.3 Thc Cnaracter  of P t i r t i c u l ~ r  Indust ,r ies arm ~ r s n r , r ? o r t  0 r i e r t : t '  c,:.1. 

The next (!;les.i;ion t o  be 'examined here  concerns how cha rac t e r i s - t i c s  

of var ious  h d u s t r i a l  processes  w i l l  a f f e c t  t h e  outcoxe of t h e  ioce.t ior .al  

s ~ r u g g l e .  To anderstand t h i s  more f u l l y  t h e  fol10'i;ing d i s t i n c t i o n s  a r e  

( a )  between t h e  use  of local i -scd ~ ~ a t e r i s l s ,  ~ihi.ck are found I n  
s p e c i f i c  l o c a t i o n s  t hus  have t o  bc tr;l..:.ispor.ted t o  t h e  s i t e  
of ?reduction, and u b i q u i t i c s ,  which rray be foucd a t  any 
g e o g r ~ p h i c a ~  l o c a t i o n  (e.g., e a r t h  o r  water over large srezs) 
and tiius do not  i ncu r  t r a n s p o r t a t i o n  c o s J ~ s  a s  rai,,~ ylzteriz>-s 
u u t ,  on t h e  oiiher hand, may e n t e r  i n t o  t h e  weight of t h e  
f i n a l  product.  

( b )  'uetsrecr, t h e  use  of nUrC na tc rLa ls ,  r.:nich do riot l o s e  v :e l~h t  I n  
t h e  ;3roduction process arid ~icii.;ht-l-o:;in{; c z t e r i a l s  ( e . ~ .  , f u e l ) .  

:Tr!a~ 2c te rn ines   he t r a n s p o r t  l o c a t i o n  i s  t h e  r a t i o  of tiic 7t;clg1it 02 

2 2 Ike s i q l c s t  solui io i i  i s  t h a t  ~iriicl; so lves  s i rni lar  problerns i n  
p?-~s ics ,  l .e.,  us ing vec tor  a n a l y s i s  t o  f i n d  where t h c  f o r c e  polygon 
i s t c i o s e d l  and a l l  3 r c e s  a r e  i n  balance. 

See 2. Can~pbell, 1Ia t r ices ,  Vectijrs and Linear Proqra~b- ing  (12er.r 
Ycrlc: A??leion, Century, Crof t s ,  1965), ch. 2. 



used i ; ;a teyials  t o  t h e  wcicilt of  product  b u t  r a t h e r  t h z t  of t h e  weight  

o f  u s s a  l o c a l i s e d  maiierialu p e r  t o n  of product .  Tt:is r a t i o  r i c  - ~ t i i l - . . , '  - L L ~  

as t?., ~;ici.Ler.ial index.  U 'o ic~i . t i . cs  a r e  of i~:i:iortance o n l y  t o  t h e  
. , c-.--b _, ,- -lAL -, -- tl:;i.t they i z c r e a s c  t h e  trci;:ht oi' Lhe f i n z l  pr0duc.L ariti tkhus tcr,? 

t o  ncduce -Lhc :rLri-tcrizl Inde:~. Or,c l a s t  d c Z i c i t i o n  i s  i;hat of t h e  

locau io in l .  i11~ci;7::Clt, i l~illely, t h e  t o t a l  > i e l ~ h - i  t o  be  moved i n  t h e  1oca.i;lc::ai 

figure p e r  t o n  of product .  
24 

Transpor t  l o c a t i o n  can 11o;f be seen  t o  depend on two f a c t o r s  trhlch 

d e t e r ; ~ i n e  t h e  x a - t e r i a l  i ndcv  and t h e  l o c a t i o n a l  weight  of  eve ry  i ~ d u s t r y .  

One Is t h e  s i z e  of 2rei;:n-L Losscs of I -oca l i sed  n a t e r l n l s  d u r i n g  t i le  

p rocess  of  p-oduct ion ,  which i n c r e a s e s  t h e  m a t e r i a l  i n d e x  a,?d t e n d s  t o  

a t i r a c t  i n d u s t r y  towards t h c  raw m a t e r i a l s .  The sccond f a c t o r  i s  t h e  

:,,-ei;~i:t of t i le  u b i a u i t i e s  e n t e r i n g  i n t o  .the f i n a l  product ,  liihich -di11 s e r v e  

t o  io:.$er t h e  m a t e r i a l  i ndex  and p u l l  i n d u s t r y  towards t h e  p l a c e  of  

c  onsu .p t ion .  25 For example, i n  t h e  c a s e  below, t t b e e r t t  h a s  a  low r ~ a t e r i a l  

i n d e x  because of  t h e  preponderance of  non-weight-losing u b i q u i t i e s  ( i . e . ,  

w a t e r )  i n  i t s  product ion .  However, l t z i n c l t  h a s  z high m a t e r i a l  i ndex  

rels-Led t o  t h e  dominance of V ~ e i ~ h t - l o s i X g  l o c a l i s e d  m a t e r i a l s  i n  i t s  

, prodnct ion .  

TabLe 11. 3 e e r  and Zinc - C a l c u l a t i o n  of t h e  I l a t e r i a l  Index.  

Local-ised i ~ i a t e r i a l s  ( t o n s )  U b i q u i t i e s  2 p - ~  ..lG u e~ LLl 
h r  e PJeizht - l o s i n g  I b r e  IJei,?ht-losing Index 1 

I 

a. p t r  t o n  
--9 

cjf u,',,!; - 0.2 I-. 0 - 0.2 

b. ? e r  tor1 .. 
p i  ZI::C - 5 .O - - 5.0 

24~h i : :  e ~ u a l ;  t h c :  ( i reigbt  of  l o c a l i s e d  m a t e r i a l s  + weight  of  p roduc t )  / 
I (:.iei;nt of p roduc t ) .  

25-, -. i n 1 . 5  caz  be thocgk t  of i? t e rms  of t h e  f o r c e  p a t t e r n s  i n t r o a u c e a  
-- ev ious ly .  



;ie can now i n f e r  t h e  lol iowini;  p r o p o s i t i o n s :  

Theo--e:r 2: All i n d u s t r i e s  whose m a ~ e r i a i  i n d e x  i s  l e s s  t h a n  i w i l l  tent - 
t o  l i e  a t  t h e  p o i n t  of c o n s m p l i o n .  

- . - .  Y::ccr 3: A l l  i n a u s i r i e s  whose r ! ~ z t e r . i ~ i  irldex i s  g r e a i e r  t h ~ ,  _ ;i,li 
t e n c  t o  be  a t t r a c t e d  towards  he raw m a t e r i a l  sources .  

Theol-2::: i;.: iXLrc :nster i .a ls  can ricver bir;ci p roduc t ion  t o  t h e i r  d .-:jcsits - 
2s t!ic m 3 t e r i a l  i n d e x  t i iey c r e a t e  i s  never  rrlore t h z n  Y. 

I ,  1 i ; . . a L - ~ - u 5 :  Weight-losing m a t e r i a l  may p u l l  p roauc t ion  t o  i t s  d e p o s i t  -2 
i t s  :;lei;l;hc i n  t h e  prociuction ~ i r o c e s s  i s  g r e a t e r  o r  e w z l  t c ;  

the weight  of t h e  p roduc t  p l u s  t h e  remaindcr of  t h e  raw 
i . . ~ t e r i a i s  .26 

. . :.e h2ve now provided a s o l u t i o n  t o  t r a n s p o r t  o r i e n t a t i o n .  It i s  

now z e c e s s a r y  t o  f i n d  o u t  t o  what e x t e n t  i n d u s t r i e s  w i l l  move f r ~ r r !  

sucn  a -trar.spor-L l o c a t i o n  when a r e a l l y  d i f f e r e n t i a t e d  wage c o s t s  a r e  

in t roduced .  

2 6 ~ - ~  eexs-?le of such an  i n d u s t r y  would b e  t h e  p roduc t ion  of  s a l t  by t h e  
eva?ora t lon  o f  s e a  water .  



Labour c o s t s  can only  bccone f a c t o r s  i n  l o c a t i o n  by varying f r o x  

p i ace  t o  place.  The actual  l e v e l  of t he se  cos t s ,  ~ h c  ? a r t i c u l a r  

~ i r c - u ~ s t x i c e s  which ,<ive r i s e  t o  the:n - and even 1,ihether t hey  a c t ~ a l ' ~ ;  

e x i s t  - a r e  a l l  n a t t c r s  of complci;e i nd i f f e r ence .  IJei-ier's pure C,'r,ecry 

coccelves t hen  a s  a  l l p o s s i b i l i t y l l  and i n v e s t i g a t e s  t h e  t h e o r e t i c a l  

r e s u l t s  of t h i s  poss ib j - l i ty .  27 

Thus, labour  c o s t s  s r c  assumed t o  vary from poin t  t o  po in t  with 

each po in t  considered t o  be a  l abour  l oca t i on ,  :.[hose a t t r a c t i n g  power 

i s  based on such d i f f e r ences  i n  l abour  cos t s .  Fur ther ,  it i s  neceszaz-:T 

t o  In;roduce t h e  a t t r a c t i n g  power a s  a f i x e d  quan t i ty ,  so  t h z t  ca th-  

ernacicai qdan- l i f ics t ion can proceed. In t h i s  way t h e  di i r 'e rences  i n  

c o s t  between labour  l o c a t i o n s  a r e  t o  be regarded a s  I I g i ~ e n , ~ ~  and a s  

given wi th  u i l i x i t e d  a t t r a c t i n g  power. I n  o the r  words, each labour  

l o c a t i o n  i s  blessed wi th  an i n f i u i t e l y  e l a s t i c  supply of l abour  a t  a 

f i xed  wage r a t e .  

Up u n t i l  ROW, we have been concerned wi th  t h e  po in t  of minimum 

t r a n s p o r t  c o s t s  a s  def ined by t h e  l o c a t i o n a l  f i g u r e  of raw ma te r i a l  

sources  and consuming cen t r e s ,  and t h e  m a t e r i a l  index. The cpes t lon  

r , o ~  becones: O f  what s i g n i f i c a n c e  i s  it t h a t  i n  t h e  i n f i n i t e  a r e a  

a r o u d  t h e  t ranspor t -o r ien ted  l o c a t i o n  t h e r e  a r e  perhaps po in t s  a t  

which a t on  of product can be produced wi th  lower l abour  cos t s ?  2 8 

/---- 7 
0 .  c i t . ,  p. 97. 



The  firs^ tlliri,.: t o  no te  i s  that t h i s  i s  an i s s u e  of a l tez i ; ,a t ives .  
r.7 I, -, ,* i s  r;o benclit t o  the i n d u s ~ l - y  i1-i m r e l y  sppr .ozck in~  tile ls 'ccur 

locat lor , .  It has e i t h e r  t o  oLove t o  t h e  I.abour l oca t i on  o r  s t a y  r;rhcre 

i t  i s  a t  tlie ?o i c t  of ninimun t r a n s p o r t  co s t s .  

As every 2argri.nal dev i a t i on  oi' t h e  indus t r l i a l  l o c a t i o n  frorn t h e  

poin?; of ninirxurn t r a n s p o r t  c o s t s  g ive s  an added cos t  i n  terms of 

1en;;tiicnir:g rou t e s  and t h e r e f o r e  cos t s ,  w e  can s t a t e :  

Thco-en 5: A l o c a t i o n  can be moved from t h e  po in t  of minimum t r a n s p o r t  
c o s ~ s  t o  a more favourable  l abour  l o c a t i o n  only  i f  t h e  
savings  i n  t h e  cos t  of labour,  which t h i s  new l o c a t i o n  makes 
pos s ib l e  a r e  l a r g e r  t han  t h e  a d d i t i o n a l  c o s t s  of t r anspo r t -  
a t i on ,  which a r e  involved. 

ii, ~ k i s  theorem i s  i l l u s i r a t e d  i n  opera t ion  by t h e  in t roduc t io r ,  of 

t h e  concept o f  an isodapane, which we d e f i n e  a s  an imaginary l i n e  

jo in icg  a l l  po in t s  of equal  c o s t  of dev i a t i on  from t h e  minim.~lm t r ans -  

po r t  point .  Thus, around t h e  minimum t r a n s p o r t  l o c a t i o n  a r e  a  s e r i e s  

of isodapanes, t h e  va lue  of which i nc r ea se s  outvrarcls. 

3very labour  l o c a t i o n  rrust a l s o  l i e  on an isodapane of t h e  

resi3ective l o c a t i o n a l  f i gu re .  This  isodanane i n d i c a t e s  how high t h e  

c o s t s  of coving t h e  i ndus t ry  from t h e  minimum point  of t h e  l o c a t i o n a l  

f i g u r e  t o  t h e  l abour  l o c a t i o n  would be. Mow i f  t h e  index of labour  

e c o n o ~ i e s  i s  g r e a t e r  than  t h e  dev i a t i on  c o s t s  a s  i nd i ca t ed  by t h e  

isodapanes, then  t h e  i n d u s t r i a l  l o c a t i o n  w i l l  be  moved t o  t h e  l abour  

l o c a t i o n  ( see  Figure  2).  



(Iscdapazes a r e  drawn around t h e  r?.inir~ux t r a n s p o r t  po in t ,  P, of 
l oc - t i ona l  t r i a n g l e  5, I ,  C . - i l Z 1  i s  an u n u t i l i s e d  raw na tc - r ia l  source. 

Each bears  an index 02 dev i a t i on  c o s t s  incur red  by moving away frorn ?. 

L acd L2 a r e  l abour  l o c a t i o n s  having i n d i c e s  of econony 35 and 60 3. r e spec t ive ly .  

I n  t h i s  case  t h e  i n d u s t r y  would move t o  L ). 2 

4.3 The Character  of P a r t i c u l a r  I n d u s t r i e s  and LaSour Or ien ta t ion .  

There a r e  two genera l  c h a r a c t e r i s t i c s  of i n d u s t r i e s  which de t e rn ine  

t h e  degree  of a t t r a c t i o n  of l abour  l oca t i ons :  

(i) t h e  index of l abour  cos t s ,  

( i i )  t h e  l o c a t i o n a l  weight. 

Ilken t h e  index of l abour  cos t s ,  which i s  defined a s  t h e  average 

cos t  of labour  which must be app l ied  t o  a t o n  of product, i s  l a rge ,  a  



t l z r ~ e  cyaaczity of l ~ i b o a r  c o s t s  t r i l l  be a v a i l a b l e  f o r  'conpressior,, ; i i t h  

corr,-snon25 - .ly 1ar:;c potenJi ia l  3-ndiccz of economy of t h e  l aboa r  
I I - ,  1oc~t io: ;s .  I n  t h i s  case,  3 l a b o ~ r  1ocat;ion tiould have a  'nir$l 

pa;cA-ltia1 cl~tractl l?: ;  polrcr. SI!:.-i.inrly, i n d u s t r i e s  wi th  a iow index of 

1:bc~r c o s t s  w i l l  be l c s s  s t t r a c t c d  t o  l abour  l oca t i ons .  

The l o c a t i o n a l  weight in f luences  t h e  ex t en t  t o  which an i ndus t ry  

nay be l ldev ia ted l  through i t s  e f f e c t  unon t h e  d i s t ance ,  and of l e s s e r  

imyortance, t h e  form of t h e  isodapanes. A low l o c a t i o n a l  weight, t h a t  

is ,  a  smal l  mass of mz te r i a l  pe r  t o n  of product, g ives  a .wide  spacing 

of isodapari?s and t h u s  a  g r e a t e r  chance t h a t  t h e  i n d u s t r y  can be 
?o d e v i a t  ed , 

Weber connects t h e s e  two in f luences  by in t roduc ing  t h e  ides of t?.e 

l aboa r  c c c f f i c i e n t .  -- This  i s  given by t h e  amount of l abour  cos-ts vinich 

w i l l  a r i s e  i n  an i ndus t ry  f o r  one t o n  of l o c a t i o n a l  weight t o  be moved 

I and l c a d s  t o :  
P7 1 ,neor;n 7: The labour  o r i e n t a t i o n  of an i ndus t ry  i s  determined by i t s  

l aboa r  coef f ic ien t .31  

.kn ex&-,ple se rves  t o  i l l u s t r a t e  t h e  ope ra t i ona l  s i g n i f i c a n c e  of  his 

theorem rnore f u l i y :  

30 Cer ta in  environnental  f a c t o r s  w i l l  be i a p o r t a n t  here  too,  e.g., 
t?,; geo;raphical d i s t a n c e  between t r a n s p o r t  and labour  l oca t i ons .  

31. This theoren  i s  a l s o  a  func t ion  02 f r e i g h t  r a t e .  From t h e  
t a X e  (111) it cen be seen t h a t  every reduc t ion  i n  t h e  f r e i ~ h t  r a t e  
would i z c r e a s e  t h e  sphere of a t t r a c t i o n  of labour  l oca t i ons .  
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According t o  \'leber 'Ithe e n t i r e  - and irmenselg d i f f e r e n t  - manner of 

o r i e n ~ a t i o r . ~ ~ ~  of t h e s e  t h r e e  i n d u s t r i e s  can be exylnined by such a 

t abu l a t i on .  

Having determined t h e  f a c t o r s  deterroining t h e  varying a t t r a c t i o n s  

of a  low c o s t  l abour  supply t o - v a r i o u s  i n d u s t r i e s ,  t h e  f i n a l  gene ra l  

l o c a t i o n a i  f o r c e  can b e  introduced.  

( 2 )  CL0T;:ING 1500 150 0.5 300 

(b )  POTTZRY 5 5 5.5 0.5 11 

( c )  SLA3 Z I l i C  1 0.1 c.5 0.2 

I 
i 
I 
I 



Int roduct ion.  

r:,, , .! ., . . 
LI.,., seczio:: o l  I,!cberls tiicory li- L.i r a t h e r  c r u c i a l  i.n c v a l i l ~ - l i ; ; ~  L-,ls 

;silole ag?roach t o  1oca.iion Llieory. So Qr tiio fact0r.s  have beer. 

e:A:a;.:in~d - t h e  ' t ranspor t  f a c i o r  arid tlic labour  sup,?ly i 'actor. iiccoraini; 

t o  Veber, t hc se  work r zg iona l l y  arid can be an ob jec t  of ?ure tneory 

i~de;cndent  of p a r t i c u l a r  economic and s o c i a l  condi t ions .  33 on t h e  
I 

othc: hscd, a l i  o the r  pos s ib l e  advantages, which p u l l  i ndus t ry  l l h i i h e r  ! 
2nd t h i t h e r t t  a r c  r t s o c i a l  o r  c u l t u r a l  phcnornena, t h e  conseyucr~ce of 

p a r i i c u l s r  ccorionic o r  s o c i a l  condi t ions .  l t j 4  Forces a r e  s e t  u~ which 

l e ad  t o  l o c a l  accumulation o r  d i s t r i b u t i o n  of indus t ry .  In 'iieberian I I 
t e r x  t h e s e  a r e  fo r ce s  promoting degrees  of egglomeration and tkey 

opera te  only  w i th in  t h e  framework formed by t h e  general ,  r eg iona l  

f a c t o r s .  I n  sho r t ,  we have now t o  d e a l  wi th  interdependence of 

advantages a r i s i n g  from and pronot ing l t s o c i a l  c o n ~ e n t r a t i o n . ~ ~  I 
"Socia l  c o r , ~ e n t r a t i o n ~ ~  i s  r a t h e r  a v i t a l  concept here  and &t t h e  I 

szne t ime open t o  var ious  i n t e r p r e t a t i o n s .  It w i l l  be argued here  t h a t  

t h i s  conce?t subsm.es denand f a c t o r s ,  t h e  s p a t i a l  s i gn i f i c ance  of which 

becoses c o r e  acd more important  a s  economic development proceeds. ?or 

among t h e  f a c t o r s  of agglomeration Weber s t r e s s e s  t h a t  I1social concen- 

t r a t i on I1  produces economies "because t h e  concentra ted - indus t ry  permits 

a l a r g e  un i f ied  market f o r  i t s  p r ~ d u c t s . ~ ~ ~ ~  Thus, t h e r e  a r e  o f t e n  

advantages i n  t h e  s i z e  of t h e  market and t h e  r e l a t i o n  of t h e  i n d u s t r i a l  

- l o c a t i o n  wi th  r e spec t  t o  t h e  a r e a l  form of t h e  market. Trea t ing  t h i s  

i n  a s ~ i ~ ~ z r y  fashion,  Weber i n d i c a t e s  t h a t  t h e  s i z e  of t h e  market w i l l  I 
1 ! 

2 

3i~!eber, op. c i t . ,  p. 22. 

3kibid -- Y p.' 128. 



al low cccnoxlies of i a r g c  s c a l e  production, developy!cnt of "labour 

ori;:nis2tion" and e:&ernal cos t  cconor~ies with r e spec t  t o  u t i l i s z t i ~ n  oT 

a ~ e - e ~ a l  a?p~l-c?tus of r o a i s ,  ::$eter s u ~ p i y  and so f o r J ~ n .  C e n t r z l i t ~ ~  i n  
i- bile r:ari;et, reciiicing l.ong h ~ u l s  Lo customers and reducing s t o r a z e  -?sy 

r ep re sen t  a dcc l i nc  oi' wxsici'ul Ler.porary t y i n g  up of s tccks .  Las t ly ,  

ma r l ce t i~ :~  organisat ior ,  may nccd t o  be l e s s  developed i f  t h e  manuficiare: 

i s  s o t  g e o ~ r a p h i c a l l y  i s o l a t e d  from h i s  customers. 
rn lhus,  t o  t h e  ex ten t  i n a t  Weber considers  t h e  p u l l  oi' t h e  inarket 

wi th  r e sgec t  t o  i t s  s i z e  and gcographical  d i s t r i b u t i o n ,  he i s  concerned 

b a s i c a l l y  with Itdernandu f a c t o r s .  Holicver, t o  have r d l e c t e d  t h e  xar-cez 

p u l l  pure ly  in Germs of cos t  f a c t o r s  r a t h e r  than  p r o f i t s  i s  c e r t a i n l y  

an overs ight .  The s i g n i f i c a n c e  of the omiss ion  i s  open t o  queszion. To 

c-cx u? t h e  proble~;?, ',icl?cr% has considered thcit s o c i a l  concen t ra t ion  ;?.ay 
I uefic! t o  lower cos t  curves. He has no t  coAmzented upon t h e  e f f e c t s  or" 

s o c i e i  concentra t ion on f i rms '  demand curves. But, when a l l  i s  s a i d  

and cone, t h e  add i t i on  of t h i s  l z s t  f s c t o r  a s  a  Zorce of agg loz~era t ion  

tax be accoxodated t i i thout  danaging t h e  IJe'oerian francwork. 

5.2 Theore t ica l  Solut ion.  

The quest ion a s  t o  vrher, i n d u s t r i e s  w i l l  age;loi:lerate i s  solved by 

a f u r t h e r  app l i ca t i on  of' t n e  i s o d a p n e  technique.  36 For s i n p l i c i s y ~ s  

sake, u n i t s  of hgglonerat ion can be conceived a s  a  s e r i e s  of l e v e l s .  
- 7 -  ~ a c 2  .,-eve1 o l  agglomeration w i l l  have an index of economy equiva lea t  

t o  t h e  c o s t  reduc t ion  o r  inc reased  p r o f i t s  t o  be obtained by f i r n s  

movir,g t o  share  a l oca t i on .  I n  F i s r e  3 t h e r e  a r e  two f i r m  a t  ? 2nd ? 
1 2 ' 

I f  they could inerge then  tney  would make up a  p a r t i c u l a r  u n i t  of 

agg io rne ra t i o~  with  a  p a r t i c u l a r  index of economy, say, $5 per  a n i ~  o f  



- 
p r o ~ ~ c t .  The c;lucs-tio;: v:h?,ch ~.t:ur,t be  asked i s  i rhe thcr  t h e r e  exists r,c:::.e 

COT?,-..cn :-.eogra?hica1 a r c a  x i - ~ c r e  t h c  :'iri.:s can  ::ct t o 2 e t ' r . e ~  s o  ' ihet t h e  

- .  . . 2as:c.--l-r tk:e 3r;s:;:er is ~,l l : i t ;  if tl;e 2::oi;;ir;::ncs rcnye::erlting $5 <., ? 

de - s i c t ion  c o s t s  p c r  unit, to? of  ~ r o d u c - t  b,>:;ed or: ill :I>< 1' j.ntc~ccc+,, 2 
t h c ~ : ,  w i th i r ;  t h c  i n l c r n c c t l o n  1-ie noi r i t s  o f  ~ . u t u ; i i  b e n e f i t  t o  both 

f i r .  Thuii, i n  P i - a r e  3. a. a , ~ ~ i . o n c m t i o n  v i l l  Onlie p l n c o  pro - i tn l l -7  j 9 j7 

i l l  b. it w i l l  n o t .  

- - 

37 i , 'eber 's  a n a l y s i s  xust be cons i t ic rcd  as ].on5 run .  The ~ r o b l e r ;  o f  
fixed c;r?ital. i ~ v e s - l n e r i t  d o e s  n o t  a r i s e .  



5.3 ?'he C11::r;;ct~r or" Part;icul.;?,r 1ntiu:;Lrles and A~::lorneratio;.i. - 

1 

i-?;.o;:;. t h e  above it cnn be deduced thric t h e r e  a r e  ttzro c n a r a c t c r i s J ~ i c s  

<,;i,Ls.yics r.rhich :.;ill de.tcrnilic i;hclr &v-i >.'- ' ~ c , k l o n  t endenc ies  to:s';ir-d~ 

a g ~ ; l a ~ : ; ~ i - ~ ' ~ i o i ~  : 

(1) tile 1oc:i t ional  :.reii;i-it, 

( i i )  t h e  func t ion  of C C O ~ O C B  ( o r  b e t t e r ,  of P r ~ f ' i t a b i l i t Y ) .  

The l o c a t i o n a l  wci-ght need no t  t a k e  up any -ore space  he r e  thzn  is 

needed t o  c o t e  t i i a t ,  a s  i n  t h e  l abour  l o c a t i o n  ana ly s i s ,  it i s  tliis 

f a c t o r  i.:F~ich de t e rx ine s  t h e  space  of .bile i sodar~anes  a i d  t hus  t i le  l i k e l i -  

hosd ol t h e i r  in te r see t io r . .  A geographicni  f a c t o r  iznportant here ,  s l s o ,  
. - 

~ , ~ , r l l ~  52 <iie s:l;clp-g 02 .";le ?roduc+,ion po in t s  to s'Lal*t wi th .  "- ~ n c :  c l o s e r  

product ion ;30il;~s, .tile more t i le  chance of i n t e r s e c t i o n .  
n. i~;e ~ m c t i o n  of p o f i t a b i l i t y  can bc s p l i t  up i n t o  t h o s e  f z c t o r s  

7 , ~ ! ~ l c h  , .- redace  c o s t s  and t hose  which i n c r e a s e  denand. I n  t h e  former ccse  
3 .  agglomcrs-  on ?.:ill produce econor~~ies  mainly through elaborati .on of t h e  

p l a t  and t h e  l abour  force .  Thus, t h e  l a r g e r  t h e  va lue  added ihrou{:h 

nznu lac tu re  t h e  l z r g e r  t h e  p o s s i b l e  reduc t ion  i n  c o s t s  t o  be obte incd 

illrough agg loxera t ion  and t h e  corresponding c r i t i c a l  isodapanes of t h e  

locatioiial.  f i g u r e s  w i l l  be f u r t h e r  extended. Thus, t h e  a t t r a c t i n g  f o r c e  

tile urLit of agglozera t ior .  ifill increase .  Improved technology which, 

on t h a  one hand, would tend t o  lower t h e  c o n s u q t i o n  of Tuel by nachines  

and, on t h e  o the r  hand, would t end  t o  r e d i ~ c e  t i le  r e l i a n c e  on l o c a i i s e d  

f u e l  r c so s r ca s  ( e .  i i ie  i n c r o a s i ~ g  use  of g r i d  e l e c t r i c i t y  i n s t e a d  of 

co a i )  ::o7Zd c e r t a i n l y  a c c e l e r a t e  t h s  processes  of aggio:i?eratior,. 

The t y g e  of indus t ry ,  l~rhich i s  l i k e l y  t o  be s t r o n g l y  a t t r a c t e d  b~ 

an e x i s t i n 2  s o c i a l  c o n c e ~ t r a t i o n  wi th  r e s p e c t  t o  r a i s i n g  i t s  denand 

curve o r  l oxc r ing  i t s  c o s t  curves,  would seem t o  be  of t h e  type  Vjhich 

has  t o  r e l y  on a  high d e n s i t y  of consumers. However, Veber himself  



- 
no: ;::s:ltion t h i s  C? . Pcr;lzps i f  we wcre f o r c c d  t o  l i o k  2cr 

a ? ~ l o s i c s ,  then sn i;fiportan-L f a c t  1;iould bc that cnss-produced cccsx::r 

,-o=ts I f i r e  3 r:~-~rel . ty  in 1:e:)er's d::y. At 1eas- i~  ti;ey had net d ~ v c l . o p &  
. I . .  ., . .  
12-bi: - ui;c -L&iciz;g sec'ior i:i C C G ~ O : : ~ C  c l e ~ ~ l ~ p : , l ~ ~ t  of cuv jliccci cukyi , L,"ACS . 

. . ;is .tA;cy , .  - 0  t i  ] iJeYb3- 1 ,n-lel..->. ,-,i was in j;,-:e ic2di;?:i r-c,c.t--..-. 
A 0 i i a  3 

. , in -;kc 1::.2u~-~r121 r c v ~ ? i u l i ~ r i  in L ~ r o p c .  ir. t h e  nir:eteentll century .  

TI-,z;c vrcre ?I-edor~.inan'l;ly., espccial .1y ou ' is ide B r i t a i n ,  t h e  c a i ~ i t z l  

goodv i n d i l s t r i e s .  Tlie v i t a l  f a c t o r  of consumer demand i s  obv ious ly  

o f  l e s s  impor t  here. 



7 - ,., eb el- I n:ajor i n t e r e s t  xias cconomic h i s t o ry .  Volume TITO of t h e  

,T ,. - ,. 2. l o c a t i o n a l  ch:ingcs i n  Germany's i.ndust;ry betwecn 1 ~ 6 0  and 1990 

xi2vsr ap;>eared. !iov;cver, t h e  aim of t h e  theory  i s  c l e a r ,  namely, t o  

amvier t h e  question:  What causes i ndus t ry  t o  change i t s  l oca t i on?  

IJeberts answer i s  t h a t  l o c a t i o n  changes wi th  econorcic development 

because t h e  process of economic development a l t e ~ s  t h e  f o r c e  of 

i n d i v i d u a l  l c ~ c a t i o n a l  f ac to r s .  $loreover, s i n c e  a i l  t h e  f a c t o r s  xhic'r, 

de2~ermine l o c a t i o n  csn be c l a s s i f i e d  under one of t h e  t h r e e  broad 

l ocz t i ona l - fo r ce  headings of t r a n s p o r t ,  l abour  and agglonerat ion,  t h e  

whale 02 t h e  l o c a t i o n  s i d e  of cconornic h i s t o r y  i s  t o  be  v ie~red  a s  an 

a t t e a p i  t o  move t o  a nelvr equi l ibr ium a s  t h e  fo r ce s  of t h e  var ious  

l o c z t i o n a l  f a c t o r s  change f o r  i nd iv idua l  i n d u s t r i e s ,  making t h e  o ld  

e q u i l i b r i . ~ ~  p a r t l y  i r r a t i o n a l .  

. . . each p a r t i c l e  of i n d u s t r i a l  production which moves t o  a  
c e r t a i n  piace  under t h e  i n f l uence  of l o c a t i o n a l  f a c t o r s  c r e z t e s  
a  nel,,I d i s t r i b u t i o n  of consuii.ption on account of t n e  l abour  which 
i - c  enploys a t  i t s  new loca t i on ,  and t h i s  may become t h e  b a s i s  f o r  
f u r t h e r  regrocpings . . .38 

I n  a  h i s t o r i c a l  s e t t i n g ,  t he r e fo re ,  we can analyse  s t r u c t u r a l  chacges 

i n  i cdus t ry ,  t h e  growth of some i n d u s t r i a l  l o c a t i o n s  and t h e  d e c l i n e  of 

o thers .  The presen t  r e f l e c t s  t h e  p a s t  cha rac t e r  of a region.  This, f o r  

Weber, i s  what l o c e t i o n  theory  and r eg iona l  s t u d i e s  a r e  a l l  about. 

i n  h i s  a n a l y s i s  of t h e  d e c l i n e  of r u r a l  haridicraft  and o the r  

neighbourhooc i n d u s t r i e s  we a r e  a b l e  t o  s ee  t h e  kind of a p p l i c a t i o n  

which Webcr saw f o r  h i s  t h e o r e t i c a l  cons t ruc t s .  This sub jec t ,  put  i n t o  

a  broad h i s t o r i c a l  context ,  can be analysed under each of t h e  t h r e e  

?* 

~ ~ 1 . ~ e b e r ,  op. c i - t , ,  p. 213. 



i o c a t i o : ~ a l  f o r ce  h e ~ c i i n ~ s  t o  i 1 l . u s t r a t e  t h e  e:;tcn-t t o  ~ i i r i ch  suc?~ 2 

r,, -,:e rcilli; . , co:l.cei:t:l-a.Lim 02 go;.~uj.a-Lion clnu 'Lhc rapici tcchriicaZ- 
bs\~clo-;r::ect ~,.;i-Lh i t s  lacchanissi;ior, of produciion and i t s  t r z r x i k i o n  
,o tl;? use of rylei;cli *oi;h .Lci:iit:d i;o des-trop tile cond i t io f i  ;!l;icii >Led 

, . 
.,-irsv:;iled G-;) t o  tila: th-iie, t h c  ccndl t ior :  t h a t  inciu:;.Lri;l Loczt;sn, 
L2 f c i r  2s it ':,ras detel-;nined by t rc inspor ta t ion,  coincided 7,ri.th 
t h e  $aces of consw;~pt ior~.  This rexcva l  of -the l o c ~ t i o n  oi" 
In~;;s-tria].  production from t h e  p laces  of cons l i~~~pt io r ,  i r p l l c d  t h e  
dec,.>.,. , , - ,cl~ion of t h e  c r a f t s ,  f o r  the c r a f t s  presupposed t h a t  
i ndus . t r i a1  l o c a t i o n  and t h e  p l ace  of consumption coincided,39 

M tkc i c e v i t z b l e  co l l ap se  of t h i s  kind of i n d u s t r i a l  orgar i i sa t lon.  

3u t ,  t h e  d e c l i n e  of h a n d i c r a f t s  can a l s o  be  viewec ~ i t h  r e s p e c t  t o  

t h e  a t t r a c t i o n  of l abour  l o c a t i o n s .  This  dec l ine :  

. . . wzs hasbened by t h e  f a c t  t h a t   he ra i l~l rzys  f a c i l i - c a t cd  ;he 
dev , ion of i ndus t ry  towards t h e  most i'avourablc l abour  l o c ~ t i o n s .  
Loc21 i n d i c e s  01' l abour  c o s t s ,  t h e  di i l"erences  i n  1,ihich . . . kaa 
3 e ~ n  rLc,!,- v c i i c d  . . . oy c o s t s  of Lransporbaiion, bcca~:;:e 
sudcicnly a ~ ; ~ a r c n C  and of p r a c t i c a l  s i g n i f i c a n c e  linen ra i l r ray  r c t  e s  
began t o  d e c l i n e  ra?idly.40 

Las t l y ,  a!;o"ier :;ay t o  vieid i x d u s t r i a l  developnent i s  a s  a 

g i g a n t i c  process  of a s g l o ~ . ~ e r a t i o n :  

Tor a l l  i ~ d u s - t r i e s  t h e  d i scovery  of t h e  f a c t  t h a t  t h e i r  i cdex  of 
mzmfac ture  v;as capable  of g r e a t  r e d u c t i o r ! ~  w i th in  new, h igh ly  
developed frane~:ior!<s of product ion meant t h e i r  g radua l  adjus.Lncnt 
, . .  he) revo lu t i on  does no t  appear i n  i t s  f u l l  s e v e r i t y  u n t i l  
t h e  r s p i d  r i s e  of popula t ion  i s  acco~zpanied by an equa l ly  r ap id  
d e c l i n e  i n  t r a n s p o r t a t i o n  r a t e s  . . .LJ 
Suck a p g l i c a t i o r s  of t h e  t heo ry  s e rve  t o  deny one source  cf 

~ r i t i c i s ~ n ,  iihich i s  f o u d  in t h e  i n t e r p r e t a t i o n  of Xeber as only  

cocs ider ing  t r a n s p o r t  t o  be of importance t o  l oca t i on .  For exaxple, 



, . ,  
~ ~ - i . t l ~ ~ ~  A.k z j ~ ( ? ~  1 : J ~ b c r l ~  .i;heory -to be  iriei'1icicn-L because  t h e r e  i:~; no 

;3eyiec t  corr.elakior1 bct:.~ecfi t i l e  ; : ; a te r ia l  indei: an6 t h e  ificiustrizl .  

' !  - '  + . ' 
8 .  

~ ~ ; . ~ a t l o : . i  o r  agglornera,~.i.ve f a c l . o r s  a r c  ~ 0 . l ;  g o i n g  t o  cic';er- 

mine l o c r c i o l l s  sin::ly, exce ;x  rill extrerLie c a s e s ,  i s  e x p l i c i t  i n  Xeber. 

Cor.,plex i r i t c r a c t i o n  of  I,he t h r e e  l o c a t i o n a l  f j c t o r s  w i l l  b c  t h e  :;osl; 

l i k e l y  p r o b a b i l i t y  p r e s e r ~ t  i n  a h o s t  of intermediate c a s e s .  7Jc;Se-re - 3 

t h e o r y ,  t o  r e p e a t ,  i s  n o t  a t r a n s p o r t - o r i e n t a t i o n  dogma b u t  a n  

a t t e x p z  : 

. . . L O  d i s e n t a a g l e  t h e  kno t  o f  causes ,  which conPi-onts u s  
evcryvfiici-e i n  r e a l i t y ,  and t o  i s o l a t e  and group t h e  e l e ~ e n t s  
cozpos ing  " .L+3 
- - U n i s  would o n l y  be one a s p e c t  o f  critic is;^ t h a t  a 

defcl ider  of  tJe5er would have  t o  overcome and t h e  x o r c  b a s i c  a t t a c k s  

on h i s  s e t h o d o l o g y  w i l l  need t o  b e  handled  s e p a r a t e l y .  

42;i. S x i t h ,  "Tile L o c a t i o n  of  I n d u ~ t r y , ~  l i l s t i t ~ t c  of B r i t i s h  Gco-rs:~':e~s, 
Vol. 3.1 (1955),  pp. 1-18. 



i; SG,X d e a l  a; t h e  wrii ; i~~:;  ir; 1 ocritf on ccononics post-l;eber 1-33 

becn I'rtr:ed i:: terr;.s of a c r i t i q u e  of t h e  VJebcrian ana ly s i s .  Errt, i n  

zos; I r i s t f , ~ c c s ,  t h e s e  contr ibut i -ons  cannot be viewed a s  much xore  tht in 

a  r igorous  r c s t a t e n e n t  of Alfred VJebcr's pos i t i on .  

- 11 7.2 The Coi?tribution of Au,?us4i [,o:;ch. 44 

The a a j o r  e f f o r t  of August ~ 6 s c h  i s  d i r e c t e d  t o  t h e  problen of 
4. ' -/:l-.ether it i s  pos s ib l e  t o  work throuzh t o  an optimal s o l u t i o n  t o  bne 

ques t ion  of l o c a t i o n  by me=s of a  s e r i e s  of p a r t i a l  so lu t i ons .  In 
p a r t l c u l z r ,  he shor.rs t h a t  " i f  varj .abil i . ty i n  demand i s  taken  i n t o  

account a l l  of Weberls cons t ruc t ions  on t h e  supply s i d e  becoze 

- e s n i n ~ l e s s .  45 However, t o  r e l a t e  t h e  na tu r e  of t h i s  problen s o l e l y  

t o  t h e  f a c t  t h a t  Xeber supposedly omitted t o  analyse  demand s e e m  t o  be 

a  l i t t i e  rride o f f  t h c  mark. I n  t h e  f i r s t  p lace ,  t h e  d i f f i c u l t i e s  brhFch 

a r e  s a i d  t o  be i nhe ren t  i n  t h e  l o c a t i o n  problen when denand i s  i c t r o -  

duccc! a r e  a l s o  p resen t  wi th in  t h e  conf ines  of t h e  supply s i d e  talcen b .~  

i t s e l f .  If w e  ret-arn t o  our l o c a t i o n a l  Figure  2 on page 15 ,  it z1$1t 

ha-re been noted t h a t  t h e  move suggested by economies of l zbour  c o s t s  L O  

- 
C O L L ~ ~  e a s i l y  have a l t e r e d  t h e  whole na tu r e  ol: t h e  loca t io r ,  Zigure 

L2 
by o?cxini: up a new source  of raw ma te r i a l s  (e.g,, a t  ?JT;). Seconaiy, 

6- 

dez1ar.d could be in t roduced i n t o  t h e  e x i s t i n g  fraiiework of t h e  

problex if it can be assumed t o  be f ixed  i n  space and over time. I f  

4 k 6 s c t J  on. c i t . ;  

4  5 Ibid., p. 28. - 



t h i s  :.rerc the case,  then  t h e  l o c a t i o n a l  i'i,:ure technique v i t h  lieiqi?ted 

v c I , ~  " ~ c e s  -. r sn r e sen t i ng  uexznd po les  a s  rireli as t hose  r ep r e sen t i ng  ral:i 

o a t e r i a l s  poles  could be  r e l i e d  upon t o  comc up wi th  a so lu t i on ,  
,-. . i 'sxs, zke probier., libL-! ch T ; k c k t  hT.3 vi.s:::!l.i sed, docs r,ot st?!: 

f ro -  m y  o x ~ - i _ s s + ~ ~  of a n a l y s i s  of cicm3nd 2s  z u c h  but f r o n  t;hc s t ~ i 5 . c  

n a t u r c  cf t h e  ?cthod of ana ly s i s .  And i f  t i n e  is allowed t o  e ~ t e r  

t h e  pict-are, then,  t h e  conclus ions ,  which ~ 8 s c h  n r r i v e s  a t ,  a r e  s t i 1 . l  
- 

va l i d .  in sho r t ,  under such c i r c u m ~ t a n c e s ~ ~ t h e r e  i s  no s c i e f i t i f i c  and 

unequivocal  s o l u t i o n  f o r  t h e  l o c a t i o n  of t h e  i n d i v i d u a l  f i r n .  11 b6 

7.3 The Contr ibut ion of Walter  Isnrd .  LC'/ -- 

I s a r d ' s  con t r i bu t i ons  t o  t h e  ecoconics o f  l o c a t i o n  c e r t a i n l y  f c l l  

i n t o  t h e  cs teqory  of r igorous  restaterncnt .  The nove l ty  of t h i s  a n t h o r l s  

aparoach l i e s  i n  t h e  emphasis on f a c t o r s  which Weber seemingly neglected.  

One x a j o r  content ion i s  t h a t  t h e  space eccnony i s  no t  a s  continuous a s  

lTeber1s s i n ~ i i f y i n g  assumptions n i g h t  imply. Transnor ta t ion  n o s t  

obviously  i s  no t  phys i ca l l y  continuous and t h i s ,  a long w i th  varying 

trarLs?or% r a t e s ,  topography, t h e  presence of junc t ion  and t ranssh ipmer t  

p o i n t s  : s i l l  b q o s e  i n p o r t a n t  d i s c o n t i n u i t i e s  and d i s t o r t i o n s .  Because 
7 i s a r d  be l i eve s  such v a r i a b l e s  t o  be s i g n i f i c a n t ,  "only w d e r  severe  

l i m i t a t i o n s ,  If  he f e e l s ,  l1is FJeberian d o c t r i n e  g e n e r a l l y  app l iczb le .  I t  

P a r t l c a l a r l j . ,  VTeber 1 s r e l i a n c e  on t e c h n i c a l  f a c t o r d  - reducing a  rrhole 

hos t  of rninor but  d i s t i n c t  cconomic v a r i a b l e s  t o  u n i t s  of weizht  and 

d i s t a r ~ c e  - i s  t oo  i n h i b i t i n g  f o r  I s a rd .  "Ul t imate ly  a l l  such e n p i r i c a l ,  

t e ch - i ca l  f unc t i ona l  observa t ions  must be t r a n s l a t e d  i n t o  econonic 

t e m s .  flig Such refinement i s  one of I s a r d t s  more s i g n i f i c a n t  

l$ - - ~ 3 i < . ,  ?. 36, f o c t n o t e  3'7. An interest ir ,? . ;  empirica1l;r-oricntec? s tudy  - 
zttc:.:?ristng t o  i r , t e i ~ r a t e  t h e  cornplcxity of real-  world f r e i g h t - r n t e  
s t r -~c t -d r ee  and t h e  flqual.itgll,  of t r anspor ta t io i?  r : r i t h  rai i  ~ a t e r i n ! .  co s -5 ~  . . cxc .;CI-LC~ f a c t o r s  can be  found i n  Ii. Ful ton and L. Hoch, Illi'ranc.;ort- 
a t i o n  Fac tors  a f f e c t i r q  Loca t iona l  DecisionsJ1I Economic Geo<yranhy, 
Vol. XXXV (1959)~ p. 51. 



ac:?icve:i:cni;s. 

I-io~rever, perhaps  t h e  n o s t  i rn :~o~tar , t  l ir :c of  thou,zht i n  I s a r d  i s  

h i s  i n t r o d u c t i o n  i n t o  I.oc:ltion t h e o r y  of t h e  n n a l y t i c a l  c c n c e p t s  o f  

s-Lbs-kik-dtion as found i l l  p r ~ d . ~ c t i o n  theory .  Subs t i " .  b u t i o n  be ' i t .~e~f i  

d i f  f'erer.-k Lranspori; e:c?er,ditures on raw n a t e r i a l s ,  betvieen t h e s e  

I ~ . ~ ~ ~ . . . ? o r - L  ..,,, e x ~ e a d i ~ u r e s  and i ~ ~ " 1 1 o b i l c  l a b o u r  c o s t s ,  and bet1;:een a i l  S Z C ~  

e x p e ~ i i t u r e s  m a  shinpi-ng expendi-Lures on t h e  fiilal p r o d u c t  a r e  211 

e:.;plored t o  nove t h e  PJeberian franel21ork towards  a s y n t h e s i s  w i t h  

o r thodox  economic t h e o r y .  

S o ~ e  Lcss Imnor-t,rint, Cri t - i c i s n s .  

A few l e s s  1,iell-founded c r i t l c i s r ~ s  n i ~ ; ! i t  b e  i n t r o d u c c d  a t  t h i s  

s t a s e  cocce rn ing  t h e  !lerqd-iasis" 02 t h e  d e b e r i a n  a n a l ~ s i s .  

Both I s n r d  and iGsch  hove t a k e n  Weber t o  t a s k  f o r  do-.mplnj.ing 

d e r m d  fac-cors.  So f a r  tie have  sugges t ed  t h a t  such  a n  o v e r s i e h t  n i ~ h t  

noL have  t h e  d r a m a t i c  conscquences first i aag ined .  But, it i s  p o s s i S i e  

t o  go nzch  f u r t h e r  t h a n  t h i s ,  t o  s u e z e s t  t h a t  denand f a c t o r s  a r e  a l r e a d y  

c o n t a i n e d  i n  ; leber!s  f r a ~ e w o r k  under  t h e  b r o a d e r  head ing  of  a,~glorr,era- 

t i v e  f a c t o r s .  The r e a s o n s  f o r  some de-emphasis l i e  i n  t h e  f a c t  t h a t  

i I eSe r l s  ::as !inureu t h e o r y  and t h a t  he  bras  concerned o ~ l y  w i t h  t h e  

c o n c e p ~ u z l  p o s s i b i l i t y  o f  agglorf ierat ive f a c t o r s .  TJJe a r e  n o t  c o n c e r ~ e d  

v i t k  whys and r~he re l ' o r e s ,  w i t h  t h e  x u l t i t u d e  of  i t e m s  t h a t  nay  c o - 2 o s e  

t h e  !1'1trif~m a g ~ l o m e r a t i v e  f a c t o r , ! '  o r  even vrhether it e x l s t s  in t h e  

r e a l  ;:orld, A l l  t h a t  m a t t e r s  i s  t h a t  - there  i s  a c o n c e p t u a l  p o s s i b i l i t y  

t h a t  firrr.s can  d e r i v e  advan tages  th rough  s o c i a l  and i n d u s t r i a l  conceL- 

t r a t i o n .  T h i s  p o s s i b i l i t y  i s  a l l  t h a t  m a t t e r s  f o r  Sroad  t h e o r e t i c a l  

c ~ ~ s L d e r a t i o n s .  I s a r c i t s  p a i n s t a k i n g  c a t e ~ o r i s a t i o n  o f  a g g l o x e r a t i v e  

f a c t o r s  -.:ltl? s p e c i a l  ernphasis on market  c?err.and x a y  add some needed 

r i g c u r  b u t  does  n o t h i n g  i o  cnangc t h e  b a s i s  o f  ldeber t s  l o c a t i o n a l  



s;yste,:. 112 ar,y czse,  t o  t h e  e:cter:t t h a t  Weber d id  a11o:;1 Gone cr?,i,irical 

d z t c  t o  cyee? i n t o  h i s  ini-Lial. "purc 1;:ieory" vol~~u;ic, t?;ere i s  no &oust  
a . .  . . a: ;;:s s:.~areness of t hose  I'c:c'tor. , :,rhosc o : ; : ~ s s ~ o n  Isarc? i s  a t  pzLr,s t o  

?oil--; aut. 
.L, . ,  

, . - ; i  c ? i % l c i s n  : i l i i ~ i ~  r u m  i n  t e r n s  of zn l l - i ~ i e r~ r '  " l r i b  

over- e:n.~i=asls on trarisl~or ' i  iil "ihc :lcberian a n a l y s i s  cannot be .ta>;en  to^ 

s e r i ous ly .  : i ~ : ~ e t t ~ '  a raues  t h x t  l i ebc r t s  systeis i s  ou t  of da t e .  

0bvl.oilsly i n  t h e  t o t a l  p i c t u r e  t r a n s p o r t  c o s t s  may have become l e s s  

i x j ~ o r t a n t  s i n c e  l?leberts day b u t t l i i s  1iardl.y ?roves W a ~ g e t t l s  c s s e r t i o n  

thzE " t h e r e  i s  a  reduced need f o r  e c c e r t r i c  1 0 c s t i o n s ~ ~ ~  and t h a t  

ir,dus?;ry xi11 be =ore and nore  throtm i n t o  l i n e  wi th  t h e  urban 

hierarchy.  "e problem can i n  f a c t  be much b e t t e r  s t a t e d  i n  I leSerls  

o:n t c m s ,  c a x l y ,  t h e r e  has been a  r e cen t  s t recg then ing  of t h e  p ~ l l  

of 2 g z l o ~ c r a t i v e  and l abour  l o c a t i o n s  w i th  r e s p e c t  t o  m2n7 branches of 

i xdus t ry ,  Ir, t h e  p e v i o u s  s e c t i o n  t h i s  was shovm t o  be  t h e  r e s u l t  ol" 

f e l l l r . ~  t r a ~ s o r t  c o s t s  and, t o  a  l e s s e r  ex ten t ,  2 c p - a l ~ t i o n  grsrrtk. 

T-.,..", , ,, u . . L A J  ,.. t h e r e  i s  an i nc r ea s ing  tendency f o r  t h e  x a t c r i a l  index of 

i n d u s ~ r i e s  t o  dron and, thus ,  t o  i nc r ea se  t h e  c o n c u ~ p t i o n  c e n t r e ' s  

i o c z t i o n z l  adx-antzge ( i .  e., l i - k t  i ndus t ry ) .  The p i c t u r e  i s  ~:,adc 

ciccrc,-  by thinlclng of t h e  2 rob len  in t h i s  way ra t l i c r  t han  i n  %he vague 

t e r x  09 Kz~ge t t - t ype  genc ra l i s a t i ons .  This i s  even nore  i cpo r t acz  

rrhen -;e consider  s f t c r  ~11 t h e  coc t inu ing  s t r c n g t h  of heavy i n a i i s ~ r i e s  

(meta l  r ez in ing ,  pet ro-chenicais ,  e t c , )  i n  t h e  process  of continued 

e c o n o ~ i c  developaent and t h e i r  continued l o c a t i o n a l  r e l i a n c e  or* 

t r ~ n s p o r ~ a z i o n  f a c t o r s .  

i n  S~LTTBPY, a s  has  been c l a r i f i e d  e a r l i e r ,  t h e  op t in21  t r scs2c- t -  

a t i o n  po in t  i s  only  a  ne thodolog ica l  s t a r t i n g  point .  The ~ a i n  reason 

L19?. Xz22c-Lt LccihiornL dna!.i.sis i n  Human Geozmn11-i~ (lie;: York: S t .  
- <  , . 9 -.I-.- .-.- 
~ . - a r - ; ~ n  t 5 Press, 1966). 



P l o r  s k i s  i s  t h ~ t  t r a n s ~ o r t  i s  t h e  f e c t o r  r ~ o s t  capable of quantitative 
m - 2nalysi.s. lllere i s  ; - io i ; " ;~~~ ..-.ib i n  Ycber e i t h e r  e x p l i c i t  o r  i n 2 l i c i t  t o  

-9, y - ,,,,,cst 'ch2t t r a z s p c r t  i s  t h e  be 311 and end a l l  of l o c a t i o n  aria1ysj.s. 

I n  +;his s ec t i on  solnc a spec t s  of t h c  xork 01 rnore r ecen t  au thors  

i n  i n d u s i r i n l  l o c z t i o n  economics have becn considered. Their  

co;;tribu-clons have been described a s  a  r e s t a t e n e n t  - perhaps t h i s  

docs t h e i r  facuLiy Tor o r ig ina l i%?r  something l e s s  than  j u s t i c e .  

iTevert?Lelcss, it i s  coniendea t h a t  only  mnrginal add i t i ons  have been 

made t o  t h e  o r i g i n a l  f o rnu l a t i on  of t h e  l o c a t i o n  2robler. by Alfred 

!;ieber. 

On t h e  o the r  hand, develonments i n  t h e  l i t e r a t u r e  i n i t i a t e d  by 

t h e  ,.,--' h.{di~i  of L e o ~  i4oses have ta!:en l o c a t i o n  t heo ry  far tmraras  

inte:;ra"Ym c:rith p1-oductlon theory,  For t h i s  reason t h e s e  develop- 

nen ts  deserve cons idera t ion  i n  t h e i r  own r i gh t .  



e;;a:?.l::ed tl:~:, f a r  has i l l  e1 fcc l  added l i t ~ l e  t o  t h e  t heo ry  of i o c z t i ~ f i ,  
i7 - 3  l o  sone exicent, t h e  a n a l y s ~ s  rias bccn made nore  r igorous  and so re  

e l ,=bors te  s u b s t i t u t i o n  nechaiiisms have been worked out. But, IXC-L;~ 

unaer lyl r ,~;  problens of Weber s iechnique reriain concealed. 

11: t h e  f i r s t  pi-ace, it r i g h t  Sc wondered vrkether t h e r e  cou1.u be - 
t i o n  f o r  each J.&LU&Z 

. . 
Kore L ~ : ~ ~ O $ ~ ~ J J & Q  - &a . The --*- ex is tence  - . i n  

, t h e  r e a l  r.:~,rlL?f -brar,ch f a c t o r i e s  r.rould s u g ~ e s t  t h a t  t h i s  i s  so. 1-or2 ___ _ ---- 
p a r t i c g l a r l y ,  -while t h e  s e r i e s  of 
7--' - 

o p t i x i l  IJeberian solut,ion i s  reach 
-- 

dif:'ic.CLt.La s ee  how such a.gSoO1,uti~n to t h e  l o c a t i o n  problem of t h e  
_* A * -  

i n d b d d u ~ l - f i r n  f i t s  a s  an i n t e g r a l  p a r t  of t h e  genera l  theory  of 

- ~ r o d u c t i o n .  6 2 t e r  a l l ,  <is no t  p a r t i c u l a r l y  obvious t h a t  t h e  so lu t i on  t-.-- --I _ -- _- _ _  . * 

of optj.rn~c l o c a t i o n  and optirilum l e v e l  of production a r e  separable .  Fiovr- -- - 

ever, t h i s  i s  t h e  case  i n  a l l  t h e  analyses  which have been consideree 

s o  Par. E c o ~ o n i e s  of s c a l e  e n t e r  t h e  p i c t u r e  only  e f t e r  an optirru.3 
----s- .- -. 

l o c a r , i o ~  has been chosen. A t  t h i s  s t age  a  dec i s ion  i s  made on what 
7- - 
l e v e l  of output should be produced. A hidden assunpt ion wi th  a l l  t k c s e  

authors ,  i f icluaing Weber, ~ g s c h ,  I s a r d  and Hoover, seems t o  be th& eke 

1-n i s  chosen under candi t ions  of constant  r e t u r n s  go sca le .  Thus, 

l oca t i a r ,  i s  chosen imigpsndently of t h e  scaLe of operat ions .  The -- 
cor,cicsior, t h a t  t h e  o p t i n a l  l o c a t i o n  wi th  regard t o  nnLnir;lising c o s t s  i s  

t h e  po in t  of minixdm t r a n s p o r t  c o s t s  does no t  fol low merely f r o n  

assmAn,< no geographic v a r i a t i o n s  i n  t h e  p r i c e s  o r  q u a l i t i e s  of i n p u t s  



at ;.J-L --.- ..A .. 
L , ~ L , , , ~ , L v ~  sources .  Also i x n l i c d  i s  an assumption of  l i ~ e a r  

p rodxc t lon  f u ~ c t i o n s .  
. . L o o x  I-ooesS1 cones  c l o s e  t o  overconin: t h c r e  problems Sy ;li.c-:ri.q 

. , fzc-;or  ass-~itu-Lion and t h u s  alter-ir,:; t h e  cnr.ciit iocs of ontj .zaii ' ;y ic 

loc2%ior,. i-jic ,,  or ---  c o ~ c i ~ r s i o n  i s  . tha t  !_oc ,? t io~ ,  -;;l;li..ch has nre-vri.g;lsl.;r 

b e e n  tre2tei-i i n  i so la t i .o- ,  should  be t r e a t e d  :is a n  i n t e g r a l  p a r t  of 

t h e  ? y o f i t  m a x i m i s ~ t i o n  p rocess  of i n d i v i d u a l  f i r m ,  s o  t h a t  ";?rofi: 

n s r i n i s a t i o n  r c q u i r e s  a p roper  a d j u s t n c n t  o f  ou tpu t ,  i n p u t  

cornbination, l o c a t i o n  and p r i c e .  t, 52 

L e t  z; r e t u r n  t o  t h e  s imple  problem of  a f i r x  u s i n g  t v o  t r~ns -c - r ; -  

aSle i n p u t s ,  IT and K w i t h  n n a r k e t  l o c a t e d  2t p o i n t  C ( F i g u r e  1;). 1 2 ' 

1 r S o ~ r c c :  L. pioses, on. c i t . ,  p, 259. 

5 '- I. 1,'~: c:;, l f L ~ c c t l . o n  3 r d  t k e  Theory of  P ro : i~c t ion ,  I !  _Q_l::rLcrl7r cT~':nn?l! -- 
~f ~CCZOY*, Vol. L Z I l .  (1958), pp. 259-72. 



. 7 . .  sl:-:?i.l;;; t h e  problem !.c"Uus assumz th:it t h e  d i s tn r i ce  s.rhich t h e  fi::;:l 

~r03: ;c t  :135 t o  b e  ship>>:(? r c x a i n s  conr,t:!r,t and - t ha t  t h e  f r e i g h t  r a t e s  

c;r. t:*,c f i n a l  n r ~ d c c t  a r e  tS,-,ed. Thus, a n  a r c  can  b e  d e s c r i b e d  i n  tk.? 
, . :oca:,;or.al. f i g ~ r c :  cuit-r::; t11c tl-inn;;ic i n  I 2 ~ c i  J. All points or- the 

,~ -c  IJ- cnr: b e  cofisidercc? t o  have  equal rarl;otirLz c o s t s .  Lnitkl-I; . ,  
'A* 

o n l y  p o i n t s  on this a r c  :ire .tb b e  considered a s  po.Lcn.Lin1 l o c z t i o ~ s .  
', - !joy: each :;.ove=ie~t a l o n g  t h e  c u r v e  f r o x  I t o  J incre;l:;es the 

. . a r s t a n c e ,  w l ~ l c h  1.; h a s  t o  b e  s h i p r ~ e d  and t h u s ,  w i t h  g i v e n  f r e i2h . t  r a c s ,  
1 

z l t e r s  t h e  r a t L o  of  delivered p r i c e s  of  25 and ].I2. - ?or  each  poi r . t ,  

the:?, on IJ, ci.ve-! an e x n c ~ d i t u r e  l e v e l  on raw ma te r i a l - s ,  t h e r e  e:cis;s 

a r e s o c r c e  t r ~ n s f o r r ! : a t i o n  cu rvc  1;ihose s l o p e  r.rl.11 be detcriniried 'n;r t : ? ~  

r a t i o  of  d e l i v e r e d  p r i c e s  et t h a t  p o i n t .  The re fo re ,  f o r  a given o u t l L y ,  

-2-3 i n  F i g u r e  5 r e - ? r e s e n t s  t h e  i s o - o u t l a y  cu rve  a s s o c i a t e d  w i t h  

p r o a x t i o n  2t a g i v e n  p o i n t ,  s a y  I, and DE r e p r e s e n t s  an i s o - o u t i z y  

c u r v e  a s s o c i z t e d  pe rhaps  w i t h  p o i n t  J. 



- - .  
li" 1:s ;;eye kc; re::-Lrict our  iccatio:-. C ~ D ~ C C  t o  I o r  2,  :ic co:;.c: 

c ,  , . s a y  .Lke :~~L].o;;:~yg :1-oyt pb;:;);~.c 5: 11 ]!I., ~~l - ld  'J 
"2 

a r e  c o  oe co~ :a~r : cd  II? 
I +- 

2 .  

;! Y:,,;Ic ,;I-CS~CT' .t!?~1: o:</~)Y %l!c,n l o c a t i o n  1 !r:l!.l. be  n:or,t favoureci 2::: 
. ., , - , - .-,-.-e to bc  co:.;:lincll', in a ? . % - I - '  

A .- a-AL , l u ~ . o  1~ : ; s  th:in 01/0'1, thcn  
-. "- 

(7,. loc:,c,tj.on 2 ~ ~ q i 2 . l  b e  ;2or;L E~l?rojred. iilc o;2tir^.zl l o c a t l o n  so:.: , dc-)e3-r1c ..-_, 

or, ti:? s!,lzpc of t h e  isoc;jzntr,  :.:?!lc> arc: si::;erir:!?oscd cr, F i ~ u r e  5. 
rn. It i s  noid r,ecessar;. t o  ~ncike t h i s  a n a l y s i s  x o r e  general.. i:~ere 

a r e  2r-i i rL ' in i te  r.unber of l o c a t i o n s  be txeen I arid J. It follo:.rs 
. , t h 2 z  % h e r e  a r e  an  i n f i n i t e  nurnber of i s o - o u t l a g  curves ,  each tri-l;h 

i i s  o-;,TI s lope .  The i s o - i o c a t i o n a l  o u t l a y  f r o n t i e r ,  AF3 of F i g u r e  5,  
. - ,  . ~~,-li -- t e n d  t o  becone a  cont inuous  cu rve  a s  ncYe p o i n t s  on a r c  IJ a r e  

consiciered. Each pci-nt  o:i t h i s  i r o n t i e r  r e y e s e n t s  n o t  0nl.y a 

u2lc-e  i1::l-c; co:bination b u t  a l s o  a u; iquc l o c z t l o n .  Zxtending t h i s  

f x r ~ i l e r  7;re car, s e e  t h a t  for* each level -  of e x p e ~ d i t u r c ,  which so  c a r  

L 5 <- .,,, Seen a cons tan t ,  t h e r e  w i l l  b e  a d i f f e r e n t  l o c a t i o n a l  ~ S O - ~ u t l q r  

czrve .  "ius, in F i g u r e  6.a. t h e  dashed l i c e s  r e p r e s e n t  a  s e r i e s  oZ 

locakLon2l  i s o - o u t l a y  cu rves  f o r  v a r i o u s  l e v e l s  of e q e n d i t u r e  xAd 

A. bne sol;? l i n e s  rc2rescn.c i soqunn t s .  O p t i ? ? , 8 1 ~  i s  cha racLer i sed  by 

t h e  ex?ansion p a t h  OQ, t h e  l o c u s  of  tangency p o i n t s  between l o c a t i o n a l  

i s o - o u t l a y  cu-?ves and i soquan t s .  

?rcr:,the i n f o r r ~ a t i o n  con ta ined  i n  F i g u r e  6.a. it i s  p o s s i b l e  t o  

d e r i v e  2 long-run t o t a l  c o s t  cu rve  which i m p l i e s  c e r t a i n  o p t i m l  

l o c z t i o ~ s ,  o u t p u t s  and i n p u t s  f o r  any such a r c  IJ. For t h e  si;n_nle 

- L;;o - p o i r t  czse  of  F i g u r e  6.b. consider in^ a g a i n  o n l y  p o i n t s  I and J, 

t 3 e  long-?un t o t a l  c o z t  curve  i s  g iven  i n  F i g u r e  6.c. A n y  p o i n t  on 
t;; - . . 

. L - ~  C X ~ V C ,  s a y  A, r e p r c ~ e r i t s ,  f o r  an o u t p t  of 800 m i t ~ ,  a mr,:~:.~:;~ 

o u t l a y  of 2 u-qi-Ls vrhich can pilrchrise an op t l iqm ax:;oun& of r e s o u r c e s  



2 lccat io: ;  cnr.c. 
(-::%en out::ut i s  
less than G00 
opci~-':~r? location 
a'i i 
. C ~ c n  ou tpu t  i s  
~ r e a t e r  t h an  
900 optim~n 
location a-L J) . 

2 location c 2 ~ :  
d e r i v a t i o n  of 
total cost curve 

c o s t  

Quantity 
# 



>. OXz of :I, x c i  01\: of 1.1 .  orcov cover, t h i s  o:ptir,:~~lr. si-t;;latlon z r i s c s  ac , 
-1. 2 - . . s;??cclPlc i o c a t i o n  I. Si:-:i.::.?ir7'.yJ pain-t B re;)rese:its ;in o p t i r r . ~ ~  ou-~ni;: 

o~ 1,263 u.--: -1,"s -L 1.ihicii i s  obtn incd f o r  ari cx:)er~d:lt,urc of 5 .  '?his 
,,.-- . . ,  .. ,- . . , L ~  nilrc;?zses 2nd -trrin:;por Ls Oy, 1 of' r i ; ;~ l~ r~ t :  i.i- ;I~ii(; (j?: I 01 

I . . . - ...: ,,;, ;.,, t o  ihc oi>i;i.~l~,! ~OC~.C-~.OM ~.:-?ici? in t i l l s  case - I r  i-&c-,~~7--ca- .- -LJ d. 

::e c r c  r-o!.i i n  a p o s i t i o n  io d e r i v e  sone p r o p o s i t i o n s :  

The,2-e? c?: "i'e o>timux l o c a t i o n  v m i e s  tri.'ch ou tpu t .  

Thec rcz  13: The o n i i n u x  1-oc:jtion Is on ly  by chance t h e  p o i n t  of - 
nir i i~nun t r ~ n s p o r t  c o s t s  . 

T:..~, -.,.,l~~ +?- C, ? .1.1: Ti:t?re nap- Sc    no re than  one "o:~-Linilu~' ir, t h e  above s e n s e  - 
cie;>endi.n~ on t h e  sha?e of t h e  .?.so-oxtlay cu rves  and t h e  
i.soqu;?nts. I f  t h i s  i s  + "he case,  t h e n  it 1.~ri1.l b e  
necessa ry  t o  f i n d  an l l o p t i m m  ontinorum. 

e.3 Cc.".c7::si on. 

!,:oscr, has Seen b a s i c a l l y  c~i-icerneci w i t h  t h e  i n t e g r a t i o n  o f  

l o c c t l o n  t?.eor;r w i t h  t h e  t h e o r y  of  t h e  f i r c .  To t h i s  end, he has  

o e e c  s u c c e s s f u i .  The i n s e p a r a b i l i t y  of o>tizun?, out>ut ,  opLirru.3 

l o c z i i o n  :.rid o : Y ~ i r ~ ~  i n p u t  has been proved. "us, i n  t h e  f i n c i  - " 

ci?r,l-vsLs, t h e -  op:i:-tm 1 _ 0 e o g -  $s seen t o  C e p e ~ d  on b a s e  ~ r i c e s  of  
U-LL-̂ I 

-s,transEt r a t e s  on i n v u t  and f i n a l  p- roduct ,  t h e  ~ e o e r a p h y  
w =-------:----..--. 

o z l 3 . e  bca$$on_al  fi&ure,-t-lie ~ r o d u c t i a n - f ~ c ~ c ~ : L i o n  and the*.de.-and a 

f u c t i o n .  51, --- 

5i?:osc2, an .  CS., ?. 269.  



-- 
1x2 t;ii:; pz;,er vra havc been conce-i-r,ed :.~it:? vs r ious  fori;;:s o f  thc 
. . D.LZ%C -";ic 7 - - 7 -  

- 7  . . . 
. ,_ ,  of iocz'cion. : ,c  nnvc sccri t h a t  l;!hai; pure ti:eory cicscr:;;:;~ 

3 - -  !.ioics o:ly cr , jcr  i t s  :;i:nule ~~;,sr,u:n;:t;j.ons. 

l . ~ e  ,, I, L,c,nn n ~ -  v : i t i l  2t1Prcd Iicbcr, :.::!o:;c p r c i l n i n a r y  q~?est:;.on co:?ccrancc: 

. . 
L,c%: ,,L...,r>l:; -,..- but z t  t h e  sane t i n e  u id  not  o-~.crsixpiiZ:'g. 4lcbcr 1s inr;i:::r,tr; 

i n  econo:xic histor;r have Secn f a r  ahead 02 t h e i r  tirne. 
- - 7 ~c l a t c r  s e c t l a n s  the ~ a t u r e  of t h c  e n q ~ i r y  was chznged. ;ie 

d i s c - ~ s s d  w::eYa 5hc o p t i n a l  f i r n  l o c a t i o n  could be found. It is i n  
. .  . ;fils cor,;e::t t h a t  l!eber's system both  overs inpl i l" ies  and xizscs sc-2 

o; t h z  essentials. The i n l cg raz ion  of l o c a t i o n  and product ion theor;. 

has  a i ra i tec  more recent, au thors  have produced l?ornul.ations f a r  

rerovcd,  in t e r m  of a c a l y t i c a l  technique,  f r o n  t h e  cons t ruc t s  o f  

Xl f re2  L'cber. Ic sho r t ,  :re have noid progressed t o  t h e  s t a g e  of fizd- 

in,- thcokcc;ical  s o l u t i o n s  t o  t h e  long-run s-Latic e q u i l i b r i ~ ~  locz-Lion 
- -3 proz,ex. 

E:oY;:ever, t h e r e  i s  s t i l l  t h e  ghost  of A U ~ I I S G  ~ h s c k ?  t o  be  d e a l t  
. & .  r7 - H i s  ques t ions  coccerning dynamic e l enen t s  i n  a  previous  sect ior i  

have beer? ielt wiaxs::.ered. To s o w  ex ten t  x e  have Seen g u i l t y  ol? 

s t u i g i n g  -ace and ignor ing  time. And we caxnot deny t n a t  iwhen ;:c 

iritrod-dce t i n e  t h e r e  i s  no s o l u t i o n  t o  t h e  l o c a t i o n  problern. I n  fac;, 

i r ,  a dynernic s i t u a t i o n  t h e  on ly  way a firm could knorr i f  it ;.:ere 

o?~i:zi ly l oca t ed  would 5 e  t o  r e n a i n  i n  a cons tan t  s t a t e  of x i g r a t i o n .  

The oilly practical s o l u t i o n  f o r  t h e  f i rm might, indeed, be  onc of 

t r i z i  and e r ro r .  



-, *;e\-e"i 7 ' . u:;elcs:j, our thcary  Is s k a t i c  na ture  docs no-L :naE:e ii; usslcz:;. 
- t i  . ~ o s c ‘ l  h:.::-sc;? acii-,l-ls ./A 1;21,1t -;.re nust m::kc t h e  b e s t  01 our l i n i t c d  

. ,  . 
C22q - C1z7 CS ohur:tiel-stzndi:::. If' we can de r ive  prc~osition S, (CVCT? 

- ,  . , .  
~i-i::i)~lg,-. tiiey :i:-c dogxas), :~i!ici? "give a c l u e  .co t k c  nas'ierjr of 

::.LC,? :::ore i r i t r i c a t c  cascs,l' i!:er~ t h i s  i s  a vcry ir.~j?oi-.'iant ac!~iievcr~est, 5 5 

5 5 ~ o s c h ,  on. c i t . ,  p. 358. 
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