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'- :LS complex and far-reach:.ng in 1ts consequences.

variance of cost” factors and the relat:.ve size of cost

"-".'"L‘«f\.'.' "+ . gi. "is the centribution of. factor J. to total

g
?g;ﬁ"‘*”: it
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'.l‘he problenkof cho?s:.nﬁ a’ 1ocat1.on for an. %dustry

location theory attempts to explairkex:tstmg spatial

p tterns by adopting simpl.xfying assumptions to reduce- a
—the com 1ty It does not offer a method for eva;.uatz.ng’
J’A ~

r j ]

alternat:.ve locatlons. S ~' : :,‘

" B . . - s

Such a method is developed baaed on them locat:.onal

M

to a l#)cation factor based on’ ltS contrlbutlon to 1:he total

locatlonal vari ance of costs. ot ST ST RR
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e -Where W~'» i the weight for factor J. .
Bl Ci - is the expected ‘annual cost for factor i
o .+at’a specific location. ... -

S ,"locational Variance. LT -
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T are determined by an analysis of 1ocational variance . } oo (
o :"“" . pe W I
L Location alterna(tives are further «evaluated by tak:.ng T T
e ) o e ’ r . : . "
) o demand or market conmderatmns J.nto account. : Convent10na1 N
. L ! . o

"'.e. - methods such as market forecast:.ng and analysm of fJ.xed

“and’ variable costs ‘over the mﬁumum plannino horizon of . - ' l
fifteen years are used to contrast alternative locat:.ons. I g

Uncertalnty in’ demand est:.mates arising from imperfect
1

S 1nformation is approached uemg decn.s:.on theory and expected . - /

.« Y ’ pe 0 ; T : ! o
o value criteria. R B .,:f-t O N P

o [ The regional problem m wh:. a region/ls seekmg or . o

ced. .

+

evaluatmg prospective 1ndustries is seen as the mrror

) image of the location problem. Regions should evaluate : }

L N . - prospective :Lndustry in a rigorous manner to ensure that

r . ‘

' o new 1ndustry J.s soc1ally and environmentally acceptable and / .

S 4.'\'5_"
' / economically feas:l.ble. Such regionai evaluatJ.on would e

reduce the likelihood of ma;)or mdustnal failufee\ with

the:Lr attendant soc1a1 and economic i1l effects. " }/

I

. / S 'I'he method presented 1s ea51ly ‘comprehended @ractical

t

1 , S | fmd r:.gorous. It is felt that use’ of thls method will . S

*, T f‘ L reduce the speculative elemeht in evaluating location e \
RV SN alternatives or pros ectiw?e industries. In this way locatlon "

decisa.ons are put on a factual basis’ and analy3ed w:.th;m o

the framework of the balance sheet. 'v
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"j'é This papér ‘wag prepared in partial fulf:.llment of

- the requlrements for th ree of Master of Engineerinq '

/ at’ Memor1a1 Unlversityi 'of Newfoundland. ‘ In1t1a1 :mteree\t
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',J.n the problem of locating industriés arose from assist:.ng

”'/\ »Profeseor '1‘ LE Kierans, Faculty of Eng:.neering, m his :
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, ‘Arole as, Chairman of an Ame‘ican society of Ca.vil Engineers
"“S:n.ting Commttee.r Th:Ls committee was c’harged with 7
prepar:.ng a document on S:.ting for the Manual of Standard

Pr ctme on Nuclear Structures and Materials.

) 'l‘he purpose of the paper 1s to provide a practical&f—‘ o <
T .‘but ngorous method for evaluatz.ng locatlon alternatives ‘
o from t}e'points g v:.ew or the individual £irm: andmthe
'develop:mg reglon. The emphas:.s is placed on a ste,pvuse
‘."‘procedure that perm:t.ts quantlficatmn of loc:atJ.on ‘factors
S
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P such a method '. o e
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& " 'J.‘he probleJ o‘f. l‘oica‘
- ' '_‘:'/;- g (h&s rr:eceived less . 'an' its ‘falr share ofl analytlcal . \/ y
,’,,. ; ""j:v' A iattJntlon , engineermg 1it rature/ Wh&ile gr.eat strides : '
/ ‘ e beep taken in~ relat/d areas uch as' the allocation il "
’ ‘ y r'cesources, withln fac1l 1ties d networks v the 1arger 11 ~
LA _‘/prgblem of‘/plan;t location rema;rns a\complex issue often w-’... . . /
””?@TWW / ' ignored e.nt:.rely but usually approached on- least cost SR "
| A \crlterla.? This, 1s 1nadequate because least cost./lccaffo/ns ‘ .
/ ‘, are not necessarlly locatlons Vt‘g§ere- proflt —tnenc/imlzation B LR
' ',‘f’f . ‘4 w1ll occur. . unrther, least cost models do not consuler‘ | ' ;
| RN plant lnterdepEndence and market dynam:.cs.' ' o
: 4 ‘The importance of locatlon decisions ls easily L -
- “,Iestabllshed by cons:l.derat::.on of the permanence hlgn costs . \‘ i o
*and social aspects ' herent 1n such declslons. A plant. . = - "
‘once located. represents a cons:.derable/investment that | ’ = ; .
: : is permanently flxed | I‘t cannot: be moved to a more. : . | .::' '] ,, l
-desirable locatlon as, can a Poorly located machlne. "I‘hus',."f """:"A:
N the fJ.xed costs associated w1th a poon location dec1sion 9 B
g ? 3 ‘V.W1ll never be fully recovered a.nd nay - lead to fallure . - '
% ) ‘ of 'the enterprlse.l The permanence of a located plant 1s -
o oy often overlookdt d in normat.we locatlon theory.. In additlon . o '
/ " to the problems poor locat:.on dec:.s::.ons cause for the firm, ' " v'.' a
. , lthere are t.he equally deves”tat:l.ng effects on the commun:.tly o : - ,‘,
w e R e ‘ L




'ﬁy;g.i,"andlthe,employees'ot thegventure._ﬂf-' S P

‘. i R A . . .. . L ‘rr. . o ., - o ‘, \ . .;.‘_ ."'“ . ’
o Co L !Some researchers report productiV1ty dlﬁferentials of
;'j'f‘; CT ip to 20% based on regional dlfferences.; It 13 Qlear that

geographlc location‘has a.waryang but deflnlte impact on'

_ A\ .
cost.factors.such as labour ttransport, energy and taxes. o f//f\\\

It also has an influence on morale and effic1ency This;x SEe T

1s usually'consldered intangible but Wlth some,nanrpulatlon o r?i;
'ﬂ ‘can %e translated 1nt3 cost effects. ﬁntrepreneurs would y fva{u
: likewto know, as closely as’ p0391ble, how costs will/vary igf '::
u'"#l wrth location, before ta;:ng . decision 'flrms already f? Auffi
[ S 1obated nay want'to frnd‘out 1f 1t 19 worth changlng .y
ffzi:ﬁi,:al“t:;‘ 1ocatlop;_in”order to reduce locatlonal costsi‘expand sales,ﬁf:fllj 5%
| B o e ‘ \htforwarh #;{.;
) ahal tlcal methed ﬁhat'OPErates withln the framewor of the "A ;*?f
_ Th s ls not to say that researchers have tgnored the ) :
*1ocatro problem although only 1n recent years have . '
, and reglonal sclentrsts focused th r o
attentlon on thlsssubjept wrth any 1ntens1ty; The dlvers © _\
*-}.];f social and economlc problems of urban centres and develogang .
lﬂx¥ regipn hawe given rise Lo 1ncreased interestjan plant .;j,,u~ﬂr;j E
B e

~.'i‘f‘ lgcatlon., Today the literature 1nc1udes contrlbutlons fr . ‘,V;if
. . e . IS . *~. - '” ) ‘ - " -
*%3 geographers” economists,,soc1ologlsts, planners, mathe-‘

\.., » . ‘.-"
, matrcmans, englneers and other flelds of endeavour. Slgn—f et

nlflcant grOWth 1n locatlon theOry lzterature has be n S ,;A‘]-'

":fFf experrenced ln the lasd 20 years. ﬁﬁ;-f,' IR *; S
E;i — T
goderman, Tndustrlal Locatlon Planning, 1975 //, .
3 o : e ,j: ' i

R R N . X Aa vk o




|
: /.. by the manager s tendency’to rely on hunch and intuitlon when

-g::.'_ which w1ll pernit successful operation but prevent maximum 3

Ll

e e lnteresting departures have been made from the {'ﬂf'f”; N p

DO ' historical trtnd in’ location thd rf’and pursued relentlessly T :n\jlf

N o N B
. by aV1d researcher# Although the main:body of research is Ty
o ' /

\.

singularly oriented, it 18 far fromzynifred A uanersally 4 \'

o " F] .

= 1w'_*'accepted normative theory has not eVOlved and emplrical y ‘l

studies are often at odds w1th theoreticalrwork, even when

fﬁf carried out by'the s#me researcher.; Saderman reports that

T
. vt PRI '
D E s R [

".;;}data w;th the 1dea of proving its applicab lity

/:..‘ R

.,f

-
e
r" -

'}f'h” ‘to only.a very llﬂlted extent ..5:

- o o . ! ‘. e e , :.-'~
- C

LI [ . R
] e

v .::~ The lack of conformance between”ﬁheoryvand practice “ghk\ ' f‘f;
v S 4, . e e

has bothered many researchers who have sought to develop a

v

normatlve theory.. It is partiaIQy explalned by ‘the 1mportance - “'irﬁy

of personal preference'in location declslons and partially

I

".v

faced w1th a’ complex-decrhron for hich he has no analytical

method. A p01nt often overlooked 1s that regardless of what

. reasons a manager may have had for ch0051ng a loca 1on,\ ‘~. o
‘. . i 4-::.:‘13

u.ﬁ it‘may still he ?@gpod locatlon, or.more llkely, a 1ocation e

l ey

o
[ 8

profits. JIf rigorous, but practicalomethods were available

for evaluating alternative locations, greater agreement

b . between theory and practice wouhd likely result jThefr

o Kl
< - . ’

" .. lsten:sdderman, Industrial Location Planning,:1975,
Cop. vii. N . S _' o e
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. purpose of this‘paper islto.prOYide'one'suchfmethod; S fi""'ﬁAf?f
\ It lS therefore not an. attempt to bulld on location . N

theory,rather 1t is an attempt to draw from locatlon theory s I
the elements necessary to deVelop an evaluatlve method fo

\‘)'

the. 1nd1V1dual flrm faced w1th maklng a locatlonal declslon.m'”

<

fondoubtedlyyother methods w111 be developed. hopefully new nﬁ?{;;'ﬁﬁﬁ

approaches to thlsrlmportant problem w111 come along Uhtll vj;hfff

L

then, the varlous theorles of 1ocatlon prov1de the rlchest

'V.The problem'is ﬂvl'”

ﬂ approached frcm an eLglneerlng point of v;éw where the

r

'~emphaslse1s on maklng the best dEClBlOH, w;thln speclf ed Kf;{f}Jf;

'\'t\‘ . .."“" : Y

:tlme constralnts, by draw1ng on whatever resources are:;g . ‘
'.avallable. cs ‘('.v nv;‘f'" ' ﬁ‘-. . o jub,n_ o e

e -“ . . L T L e [

: Location de0151ons are far reachlng 1n thelr con- ,g.mn

i
K
Jgive 1

4

sequences, complexnln nature and taken lnfrequently by an f;'f‘;:'

'*Lnd1v1dual f;rm..fFor these reasons ltMls telt that a method L}ljti o
:tlwhrch pursugs ltS objective by breakané the deL151onxprocess. o .,:}
Ifdown 1ntolsma11&hut wsll deflned steps,that can each be flj‘,:&:';jijff
:evaluated as the method 1s applled w111 be most ?ffectlve.lif. SRR f
'(In thls nespect the method 1s not f1na1 dec151on orlented,but i{ ;

it is. sensxtlve to, the inputs belng evalu%ted at all pre—f;?;:.“f-f;fﬁ

-, Coar

“:i.llmlnary and,lntermediate steps 1n the process.f Naturally

:a flnal deC151on 1s reached but at no tlme durlng the pursult

-

of " tpls declslon does the method lose sight o the complex

. N

A -

process lt 1s attemptlng to guantlfy. o T {; A~:,H1_:f.? ”U. T

. — , o PPN . - . . i J. 3 K o 4" - . , :‘.“: .,-,: ) ':L . =
1\BECause the backgrouhdnforﬁthis~work was a study of .. .. o
o K N T O .
o Y . - b
BT - 3 ~ : e g . .
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1ocatlo theory proper as well as some emplrlcial studies V'f:,\

“and accouhts of 1ocatlonal decislons, Part;I oﬁ thls paper PE :
74wlll deal wi the hlstorlcal development of locatlon '4;~' _. 9-.
thebry.‘ In thls'way it w1ll become clear Wthh cost factors fﬁl:'fj,;
are lmportant, hon ersonal conslderatlons have been dealt | “‘__
S S v -

st

“
N

Wlth and to what exte t models reflect reallty. The 1mr- : l:ff:?'ﬁ

S

portant contrrbutlons of most major researchers wrll be out*'

- A

X

llned Whllex; “is wull not be a complete treatment 1t W111

R . »
.(,._.

the relat1ve 1mportance of these factors and the expected -
output at each locatlon Part III dlscusses extenSLOns and ] ‘
varlations of the bas;cjmethod. ;f‘n'? .‘;: S ,ff-o; S r: ,
The obJectlve of locatlon theory ig to explaln‘fhégh *i ,%.a

: 'spatral dlstrlbutlon of man s act1v1t1es. Under thls % ,i o E
broad heading cames'khe formatlon ofwiowns and Cltles, éhehl‘é!,ef.d
clusterlng of 1ndustriesqand the ?hrft g patterns of f.lf{:“QTf
populatlons. Because of the grEat varl'ty o£ 1ndustr1es ‘and 315'q#f“'

the numérous complexltles lnvolve

1

~e locatlon process, i

theorlsts have sought to reduce th pro lem to.51zeable : 12 e

Gl

'ptlons.. The extent .hf{ﬂ*

.,.

proportlons by adoptlng 51mplafy1ng ass:

to Whlch these assumptlons are Justifie and can be dropped f; St

v ST
when mov1ng to reallty w;thout substanwlally alterlng the -‘[ Sy
predlctlons of the theory; predetermlnes the effectlveness“of "

s A C .{- RN "a
i - -y ‘ "1:"- i . ‘







T Chapter I ;;‘“gfflf** IR eh
4{7\}f: Early Land Use Models A

Qg' LT :g. Perhaps dhe earliest attempt to explain locatlon

k3 ~' ?‘.-' : o - ‘ PR . ; .

' R patterns was that”of Ricardo .~an English economist wr1t1ng
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prlmarlly lnterested ;n develop;ng a theory of locatlon,~,5¥f”"°‘”,

-0

‘\.

ln the early nlneteen hhndreds.u Although Ricardo was not

. gg '.\.

he foun that hls major objective of explalnlng how wages, :

Steow

proflts and rents are dlstrlbuted 1n an agrarlan soc1ety

«

‘qrequired an explanatlon of land use.-.Rlcardo assumed that

b,

'\only one crop, corn, was to be grown. Land was limlted ln

plabour 1nput and tth could be con51dered as 1and rent.nz

-8 ..

quantlty and fertlllty was variable. The variation 1n

: )

3

fertllity along w1th dlst7nCe from the market determlned f?[;"

the quallty of land Thus, landvof-inferlor fertillty

7requ1red more labour to produce a unlt of corn The fertlle,f;

[n;or better located land, produced more cern for the same ;?31%

; e

a

*i'hﬁfRicardo‘e eéuatinduoffmarketVdIStance=and“fertility B
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[ \ ‘“. ‘
, N ‘ - .8" . i}
of soll obscured the sxgnlflcanbe of dlstance and 1ocation
. i ST
fln land use ana*ys;s: ’Hls crltlcs have argued that land
e . o
4 cannot be conslstently ordered according to quallty 1n,;'n°
. thlL sense when there 13 no lnherent,relation between.uf'ff ) ©
) "f?é . dlstance and fertlllty. Palander points out that Rlcardo .8 ;b~-'"
R RN L ST jj
o confusion in thls matter was detrimental to the development ) .

of a meanlngful 1ocatlon and land use theory among Engllsh ’5}}1%_""

5 A j' ‘g speaking 800n0m15$8.%‘ ' ' o :

1.2 yon. Thﬂnen L e ,l, A

'/ JPT I

£

'fiﬂi Of much more 1mportance was the W°7k °f von-Thhnen,A'*{;i%,ﬁjﬁﬁ.

'-‘?3*f a German agrlculturallst who set out o develop a theory ?i_;T‘TQ

P -

of 1and rent.% he 1nIluence bf von Thunen on the develo - \ﬁ.'fZ'];j'j;

ment of location.theo y in #erman lmteraturé’;s pronounced

oo “:' and it is unfortunate that his work dld not become w1de1Y } ‘ L*';‘ k:

knownlthrough translatlon. Indeed, 1t 1s dlfflcult even Al,”iﬁ”g

b ~“ .-, '- . )

today to obtaln a translatlon of von Thﬁnéh s orlglnal WDrk, -

thls ana1y319';s baeed on the best summarles and edlted

'f?g; Q“' Ver51ons avallable 3 P4 5'Von Thﬂnen lS credlted w1th havxng

. lT Palander, ﬁeltrage zur Standortstheorle, léds;réﬁ.»zxff;.:l~Jﬁ.
3 , . . L ; .-‘.!‘ .A‘- “oe v . . .- wel T H . . o A . S . i
PRI+ SEE zJoha n Helhrich von ThUnen, Der Isollerte Staat in R T
' x Bezlehungi uf Landertschaft und NatlonaIOkonomle, 3rd. ed., S T
33 ‘”fiﬂ ti‘”* 3Jean H. Paelinek and Peter NiJkamP, Oeeratlonal Theot! f"ﬂhi7
1 B and- Method in Reglonal EConomics, 1375. ; ‘ Coen T
. e l“;;}%;i~< 4 e ;

- R Mlchael 3w Webber, Impact of Uncertalnty on Locat;on, ,ﬁ-~f7 R
R SUTTE UL - TR R O TN R S T LA
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- country31de, which provrded ayricultural produce. In k
. p- :

f There aré no other towns ‘on; thé plain. The central ‘town

N )
‘t
<

| thls maygbe true,;t 1gnores the general applicabrlrty of

S

jr'son;ed State, 1966, pp. -ll-12.. . .. 0~ no

L
. o A T . 2 . . . . “ g . - .
Y R . o e Taia . . .. “ ! . j’ 9‘ L N S . ‘.)'

7

prov1ded the ba51F of agricultural location theon T:While' f f;f‘}f}

his work to/the 1ndustr1al sitdation. ThlS was observed by »
Greenhut. " asen hlB theory can be converted intojan analy51s _ L
of- the. site-selections of manufacturlng plants....rather ;Y;’U, S
than enqu;re ‘into. the type of product cultivated at’'a given .

- Bite, the'. enquiry ‘can be directed. toward - ascertaining the

.f location of a given manufacturing process*"

Vbn Thunen wanted to explore the relationshlp between

.," < ~ . N et

a town, wh:.ch manufactured goods, and the surroundmg

* / '

0

- particular, he w1shed to determine the optimal use pattern

e <
for agricultural 1and.‘ He presented the problem as. follows,

.“.:,"-

. iy S H o
L Imagine a very large town, at the centre of a fertile
plain which is crossed by no, navigable river or canal,

. Throughout.. the plain ‘the sorl is capable of cultivation
‘and of’ the same - fertility. - Far from the town; the plain’’
.turnsg into. an uncultiMted wllderness which cuts . ‘off "all
“comminication between- this State ‘and  the ‘outside. world.....

.must therefore suppiy the rural-ar as with all. manufactured “;t T :
‘products, and-in return, it will obtain. all its provisions . ’ :
from the’ ‘surrounding country51de....The problpm we wantlto Ca
-s0lve-is this: What. pattern of cultivation will take shape .
'in“thése conditions?; and how will the farming system of- . [~ ¢ -7 ..
the ‘different districts be affected by their ‘di stance ’3‘¢.'”7; R
from ‘the’ town?2 . ‘ LA o 7“ e

i ) .. .“ . ; . o . "’/‘ —' ',‘ "._‘ - . . " .
. A number of assumptions are. implic1t in von Thﬂnen s-

theory but they were not formally set down.. They are.ui'xn

*';'l) A completely homogeneous plain..--': k{n.dyy”-

Lo 1Melvz.n L.,Greenhut, Plant Location in Theory and in
Practioe, 1956, p. 6..*-~;,, RN .,3., , .
‘ ‘3 e N e ' ~

Von Thunen, P.Hall ed.. and‘trans, von Thunen s ;&*?_u‘m
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G e e and | 1and: owners. attempt to maxim;%§§g ;
,, . .l.“ -. \l“'_ . , PrqfitS. .‘l_ ,‘.‘ ] ‘ ‘_' . L / : :. ‘ = 2 : \

l _1,1:. : :~_Labour 1s~mob11e and no real waqg dlffer- |

;”,;'5,.1‘;4' . ences exist, ie. uniform product1v1ty. e

Wt V '
TvMethods of cultlvatlon are’ everywhere

TRSETRTER .5;..;'the same and land owners have no advant- e

2o 57 agés.over.one another.other. than dis="
ST e tance from the central markett 1-.:'-

N N 3&,._";,§i:.nll pr1¢es 1n the market are flked ‘and
oy et '2-ﬁ;kﬂown- R W L ”""\'
RR - :45Yg;The unlt ‘cost: of transportatlon forall

' : [ o0 -icrops is fixed, and kiiown" and expressed

: L an:jﬂx%exlst and hence ','andustrlal 11nkages.
ij _:?9) “Capltal lS perfectly moblle.'} ;_\b,w;; ;f:ﬁf
. . . \1 e ‘ R . \ ~

{. :‘ o ,,.ilncreased as dlstance from the towh decreased and that land-‘
Y ST " . A

" ; o ;l;ﬁ;usé patterns developed ln the shape °f concentrlc CLrCIes
"" . .around the town.» For a speczfic crop, rent ls max1m12ed

;ﬁ ) . Jif productlon takes place up t that dlstance from town

at whlch margxnal costs equal marginaH returns.t For two .

Ter L l. ) A .
Z':¢1market prlces and transport rates are flxed, rent 1s a

;., . R PO . -

R ‘T A . . .. A . A s .
O A functlon of location. . o
LR o S ‘ -
- Pl S . ‘ '
SEPTRRE e SRR - Ce
SRR _;._... o - : _ K ' .

actual differences appe?r as: 1and rent. 5_~f6¥

.}g;:'ln terms’of one particular ‘exop (ryé). Ti{“ﬁ

'.:Qﬁtrxf,'};«": BLano dlfferentlate% productlon stagesff."ﬂ:f‘fﬁﬁm

Vbn Thunen s chlef flndlngs were that the rent of land'

-

ﬁ;dlfferent 7rops (at the same dlstance from town) an opport-;ﬁ}-

1nn1ty cost ar;ses which takes the form of 1and rent.j Slnce;qf

fjg_ . ﬂ *21. The town or market 19 ‘a point contaln- ﬂ'*'ff;@..
e K ' i : lg.resources,e g, coal and iron. SN e
?;Q ; . 1;3); The only" use of land is agrlculturat “: f"vit




R ‘N Follow&nguth' tredtment of Webberl the follOW1ng analy-"“

: ,-:<-"r; ‘ 513 shows-how the model\can be bullt "}ff~1'f:f‘1’3" o

- E f K '“f f T”‘ Equatlon l
B .. <.:'\‘“

”!3ﬁ43‘~*R[*LE ® - a)

io" ..'.,ﬁzlig Where R is unlt re t of land, E 1s unit yield of land, p j*ﬁ?f »

L L

1s unlt market prieejof the good, & is un1t productlon"ﬂwi?:~

cost of the/good awo -£ 1s the transport rate per unlt of

7 i . '
Thls relat onshlp 18 shown Ln Figureﬂl balow.-

o aistance..

: L ;
-" K ,A ) g ‘. - E s g : : ﬂ
' H B B Ea. Ve ;
R S T R
T et Locatlon (k) B T .<1r BT Lo
1 ot ,", v : ; :‘ ~ .‘p_ [ (‘-"- .. : : : T, : - ' ’. \': N ’ N3 . ‘_: N .7 . :'v"
e '4;/ ' ' ) oo -i.-' e .,‘-"..2 ) - .“‘ S A
R ,z-Flgure l - Rent Curves for two crops ‘”; ?_: -_:.;{, ;'; r g Ly
nf%[,u .\The sloplng llnes are llnes of marginal rents. From centre of - .
~ o V' . 4 N N -“" _:" . ’ :‘.-:". .
. ‘;'Lﬁj, town to locTt/oR\%l lt w111 be more profltable to cultlvate,<fr e i3
' - ' -crop l From kl t6 kz rents W111 be max1mlzed Lf crop 2 1s :
! >fj;;7»mf»7 cultlvated.,s , ey BRI f}ﬂt ' et
: " L ; TR 3

RN

o

- "webbér, Impact of Uncertainty ’ on)Location, Chapter 3. . .
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-H.'f<:f,.' and urban development, where land prlces are consldered a

@fl ;.m"f ?}3w‘ functlon of the dlstance fﬁom the clty s centre, modifled

PR - . .
-in transport cos ™ and fertllrtytijln eddition; economres
and diseconOmiee of scale cannot be accounted for in a '
i 11near model.' In practice, these forces generate dompetlng |
'\- ; centres wh1ch affect the central market\and hence“the pr*ces.f
] These spat1a1 dlstort{ons and scale economies are, not
jf'. :.tent with the.assumptlons on wﬁ-ch‘vpn ThUnen s theory is-
; a‘,{; ;mh o ‘bQQEd;and therefore 1t 1s not surprlslng thet land use »
L.:;; - ":mbdegs based'on distance erm the central maﬁket do npt ;
; kﬁ-;uig}%i?A E olosely reflect reallty.1; t“kfa%ift?t;?:hjfhfllﬁff';3;¥:f%fif?
; ﬁﬁhf..;‘ ,,.'? T .4>J3“""7'”f5"_55~ =;*"~I¥ J‘,f .“” :
g 11_9 jﬂﬁﬁgi' In modern applications such as‘transportatlon plannlng

ff : T?i?;iiiﬁ' llnear land nse models have been developed ; .fA;f;?hd;df.
A”;!d':7Lf’1ﬂﬁﬂ.'}j?-ft:"”tlmblk‘:5 ju;ff'f;. S o if5 “‘-*7“*“A“
: 'Q,fﬂh iftJTL'} Von Thunen 8 work was,of major importance 1n locatlon
. ;;;‘ theory development,but it 1s ohvlous that somerof hls~:2355f-“‘.1
,":%’Fﬁi',;: :ffslmplifylhg assumptions %eakened the theory.' Perhaps most ff
;?'::;ll‘h; - I;?glmportant, hls assumptlon of one centre w1th rlxeﬂ prlces,}daff”é
| f ﬂf:if;,‘t:rﬁlééﬂgﬁﬁ dnterdependence of. 1ndustr1es based on;the' demand | i
* - '*3lfunct10n.: It has also been arguedlthat,conSLdering the '“;T3.3
g f lfmarket as a 901nt wrth no area rs not reallstlc. Market Q
B DR ifianaIYsis uses the opposxte approach where prodnctlon takes” §
ff.”ff ‘:,';:ﬂ place at ‘a point and-the mafket has spatlal dimen31ons.i:.;y? .
o P : RS A ) ’ . : L
;* co ,"-;ﬁ“? 1See; forfexaméle, W.-Alonsd, Locatron and Land use; s |
e o Towerd .a General* 'J.‘heory of Land Rentm_, . 196(. R '7
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D Tl T Chapter 2 L

‘f,lrjufi ?1f" Industrial Location Models

‘ ,,““ " S Lo A I-h x e 3 ., N .i':,
2 1 Weber , 51f.; M . A
’ ',;Alfred Weber,wwho is today regarded as the founder

}_;;eﬁ locatlon theoryw;wrote his major treatlse in 1909.;hl-

PRI

“\\ locatron theory. Thls can be'tr ced to tWO main causes.“ﬁ;f';““

First.and perhaps most important Weger 8 work was trans-*‘*:}r

'-.1ated to Engllsh as early as 1929.? Secondly, weber

—a——— o

'-iwas an economlst addressing an industrial phenomenon..,;:"L<,\i“ﬁ¢

.ﬂThese two facts taken together account for the w1de ,Ttv{fw;d{fa?'

o & . -

T "coverage and 1mportant 1nf1uence that weber s theory

C ey
' l -

: exerted upon early German, Brltlsh, Amerlcan and French

-'

T

H’ﬂ,economlsts who studled the locatlon problem.» Weber had
f~::the effect of generatlng 1nterest ln the subject and o
'Jf:',hls‘lnfluence is Stlll much in evldence today:
:fbe pdlnted out thét Weber 8. theory is based.on an earller

N v
Y

EV'Z:V§' l lfred Weber, Uber Den Standort der Industrlen, 1909.

n-.‘u -~ |. -

”tf/f-”f‘ 2C,J Frledrlch,.trans, aﬂﬁ ed. 1fred WEb%;_g_!Q_Qgiﬁﬁ

ation of :Industries,' 1929; Friedrich's -~ " .i '

o Wﬂﬂ}translatlon is henceforth referred to as. Weber 'S Theorz IR
S gf the Logatlon of Industrlesg ~ A .




“fﬁ theory of location.u

';;deflned as

ah advantage whlch is galned,when an:

K

.economlc act1v1t1,takes lace at a partlcular polnt or

3at several such p01nts rather then elsewhere.

Although

To t'is end hg classified 1ocational

'*ﬂ;weber devotes deveral chapters to the/dlstlnctlons between

general and speczal factors, he never does succeed 1n ‘-l"

"clarlfﬁlng the issue.;

:,;_transportatlon, labour nd agglomeratfon /deglomeratlon

s

: forces as’ general factors Wthh mﬁjt bemcon51dered for

‘.'every industry.\-Other factors

r
'-ucaplta1°’persona1 preference, 1nsuran

‘f'land and bu11d1ngs are not

’ R

e

‘f~materlal dlfferences have

e dep031ts nearer or farther

‘ actlng as 1ndependent factors. s J'f

PR s .
- v "- - 5.
-

I

‘9i*hence they affect the cost

QS

con51dered

R
¢e, taxes, cost of

et

Power and _raw 14fff‘"

M

L

-r'

In the f1na1 anahx51s, he considers

-

.
L

1nc1ud1hg cllmate, COSt of -

-

the effect ff trﬁnslatlng the’

from the 901nt of consumptlon,fﬁfi:”.

of transportatlon rather than;:ﬁ

#e

.

‘e

.G

LRI

L

-n

In effect, th1§ ﬁeant that Weber cons;dered only

-

sw1rtschaftalehre, 1885.,

2 ebeﬂ

lw. Launhardt Mathematlsche Begrundung der Volkr

.y

x ;'.‘QForces whlch act to concentrate or dlsperse 1ndustry
‘ such as communlga ;on and rent.

v._,

~Theory ‘of the Location o* Industrles, p. laéw

T Pni*ﬁ’

LA e
"s,\:




4£]-l6. . “~ ‘. . ) .. ’ ./
three variables - trahsportation, labour and-.agglo- .

-

. meration.forces. In addition to thede genéral provisfons,
_the follOWing sinplifylng.assumptions-were‘made:l

1) “The location of ra& materials‘is given

l. . ) -
2) The 1ocatlon and ‘gize of the consdmmlng centres
. © .- are given. Prlces are fixed. _ . Sy
et ), Lahour is- 1mmobmle and unllmited, wages in , v
% - . any'given™ locallty aye fixed but. not nec- - - ‘
J..*_,,_fessarily equal to~those of another 1oca11ty. N
ff IR P " Lt sl o .ﬁ‘ :
;‘ T ;lthough these assumptlons were stated expllcltly, .
Weber made several impllc1t assumptlons whlch should also L
';H‘ be noted . These re°‘iifr“f1;éX'ﬁf‘ff ti:,f:‘f,”ﬁ;jia”:t[:: ':-~.';t“
. l) Only one flrm 18 consldered, all others hav1ng ' K e
,-\7 . located prev1ously.A . "~ ’ ‘ . R .
! 'Z)fA glven quantlty of a spe01f1c product[ e : —3:
. prodaced. .- . e T :
v ¢ L c . Id
T3)fTransportatlon costs are-. unlform and known. S :
\ “ T & . ,
. 4) Productlon costs are- fixed i.eq known productlon . i
",xcoefficients. ij_31 PR . R
R 5) A locatlng flrm seeks to mlnlmlze transportatlon L . N
costs. “f; - V- ~ . . . .
. .. e . < i e AN N : - -
Weber classified 1ndustr1es as materials, market or ,
‘hlabour orlented and,for each 1ndustry,determ1ned a materlal ;x, :
..Jl“ d > (M’& ) deflned as the ratlo of the weaght of locallsed .
: materlals to the welght of flnlshed product 20 e
U e - MI =‘We1 htrof localized. mater1als~; S .
. -;M - RIS Welght [+) f;nlshed product oL
. o ﬂl~-'n-f':'ﬁ.;:"‘4c "“'f: e"ll.ﬁf*‘ ST :
o ” ' lWeber, Theory,of the Locatlon of Industrles Ohapter;Ii
L 211:1&, Chapter i, B L




_force porportiodal to the size of the matérials indéx. This

”Figuré 3 ~ Locational Polygon for'2'raw materials

.

.ﬁhe 1deal locatlon when the locatlonal polygon 1
;For more compllcated cases, he proposed the use. of a nmch-

‘anlcal framelwh;ch connected each corner to a SLngle centre.-__

'J'

He then postulated the formation of a polygon whose 51des

————— ==

would be proportional to the istances between raw materials

éeposits and .the consumption centre. In the case of two
' | - . -~ Y . . .

raw ﬁpterials, this wouid become a triangle. The material -

indexes act as'gorces operating on the optimal. locatisn

and puiling'it toward that perticular'réﬁ‘material with a

is~illustratec in Figure 3 ‘

»

r

Webex’ presented a mathematical method for determlnlng

-

7’

a trlangle.

-

S~ :
Varigon's frame mechanlcally 1ocates the resultant of
‘a polygon of forces. : .




i zsodapanes, or llnes of equal transport cost, around the . :fq‘?;ﬂ"t'
.centre of manlmum transport cost, He determlned a crltlcalr“'

lsodapane at whlch the rlse 1n transport costs incurred by . 3, o

v . , 9

Weights proportional. to the matierial indexes acted as

forces throuch pulleys bringing the central knot to rest‘

at- the optimal location.

o

The 1deal location. fouAd by thls method is based only };

Y
‘on mlnlmum ransport crl erla. Next WEber 1ntroduces

the modlfyang 1nf1uence/bf wage dlfferéntlaIS‘whlch act

to mOVe the optrmal locatlon from the p01nt of least trans-' ':*E':3..

t

port costs to a low Wage centre., To determlne whether it :-”7 O
lS worth mov1ng to a low wage centre Weber construct d ‘;f:f;?_QV;f

- = v
P, '

mov1ng to some pornt on thls llne is exactly equal to the o

sav1ngs in wages. If the 1ow wage centre lies w1th1n the
crltlcal lsodapane, the economles derlved from mov1ng to

the low wage, centre exceed the lncreased transport costs. L - jj{

w

Otherw1se, 1 lS more economlcal to remaln at the p01nt ok - :‘P

least transport costs. Flgure 4 on page 19 shows the ' e e

lsodapane effect. o . , o ¥
. 1 . . ..'I - i . . lt

. . ot ¥ : PR

Accordlng to Weber, low wage centres elther pulled o o

the 1dea1 locatlon all the way to the centre or not at. all.

. - -

‘In other words, the pull of low labour costs acts only at . S
the 1ow wage centre and a partlal move toward the centre o ,f'—llﬁf

will only lncrease transport costs w1thout decreaéing o

1abour costs. . . . Pl e e

v grly S R ] & v ST RS R




.

”'Figure.4°vffsodapanesraronnd'afleast3trans§6rt'costtcentre

.. - o T : . g/
: f«\» After a least transport cost centre has been deter—,-
RN

o mlned and acted upon by wage dlfferentlals, the effect

wte

': of agglomeratlon Js con51dered.§ Agglomerat10n4ls-aﬂx' fl -
general looal factor (transport and 1abour are- gene.ral'~

reglonal factors) It anludes forces that tend to con-

,\‘a.

centrate 1ndustry such as economles of scale,’technlcal

- -

develqpment, skllled 1abour pools and marketlng,‘lt also )

i

lncludes forces that tend to dlsperse Lndustry such as: rent

e

}.

) 5 - \'\ e T '~|, [ ' g " N !
B S A UL '.-_“. \n;~'. -

- . &

Y
.

1Weber excludes*ail other deglomeratlve factors such.”
as. taxes as: belng 1nst1tutlona1 and therefore not part ‘of a -
pure locatian. theory.. 'He .also’ rules ount: ‘many . agglomeratlve
factors ‘such’ as- 1nsurance,.interest and flre and-- pollce 'Sf
protectlon on thls ba51s.5?‘ ©oL N

:

1
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B '?;:w1th1n the 1ntersectlon of thj crltlcal lsodapanes 1s ﬂi;fa if'L-LﬁJii

e .".‘_,// \ N

:;i': 3l;n the lntersected area affects aggolomeratlon.- Also N 'f]““

, .
. s
" Figure.5’ ;fi';[pterset;tiéﬁ;';e_f ‘critiéal isc;aap;gﬁe‘q:;':,1.?,;L’ T
Weber suggests that centres of agglomeratlon w1P1 'ff KRS

develop 1f two condltloqs are met"jP...;. the ex1stance

R St . ¢ . - = ‘

LA

'\~,-. of 1ntersectlons of crltlcal lsodapanes necad ana_second wesen

* > o

5

the attalnment of the reFu151te quantltyuof productlo-”‘
/)mehln these segments

) The 1ntersection of crltlcal,”;:‘i';;th

/o

?J“»; “1sodapanes 1s shown 1n Flgure 5 above. It 1s not clear :ﬁsf;xﬂ“ﬁzﬁﬁv

from Weber s ana1y31s how the quantlty of productlon thh- ~j”3fF;T:;

‘Weber does not 1nd1cate how the exact area of agglomeratlon .i““*if;fﬁ

I3 e

ces nay act on.elther a‘pointw PRI
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- of least transport costs: or~a low wage centre( It’ is

¢ .

e oL ' supposed that the entrepreneur will first determine the

} L least trxsport point and then stepw1se con91der the.
N 4. . l
i attract:l.on of 1ow w‘age oentres and finally the benefits

- " ,.’

, X . w0 L =

of locating 1n an area of agglomeration. _'«, L UA W

.r‘

.,e;w_ '.'- ,'._ ,,:-.:_

Weber s cr:.tics have been many ‘as’ have h:.s discz.p'les. |
In the follow:.n;g discussion, some of the major criticisms

are outl:.ned and related to his assumpt:.ons; some 'of the

0 .'t -
' g

dependence between plants. Weber assumed that perfect

vV /- -,'.’

can be concluded from his assumption that a firm will

seek the least cost location to produce a given quantlity

t

However, J.t .'LS ObVlOUS t?at a; fi'rm ,wh:.ch

. . s . ",“,.- ,- ~,|.

- m:.m.m:.zes costs, by v:x.a:tue of :Lts location, enjoys a mon‘-

- S

opol:.stic advantagef.o. ,,In othe?: words, 1£ firms locate

\h_

must be abandonedf | Such firms would have monopoly ad— : " : “ _

vantages w:.thin the local area. -The practical J.mplication

e * ‘.*-
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6f these is the failure to account for 10cat10na1 1r)ter- '-;""f:.,j,‘.

f,; important outgrowths a.nd applications of his model are l T
summarized. S j SN A =
' f':,"2:2 Cm.t:.c,ismof .Weber - ‘ S T - . RN
. From the theoretical point of v:.ew, . Weber s model
; had several Jor shortcomings._' Perhaps «the most serious

competit:.on economics aPPlied to l cation problems. . 'I‘his

to m:.nimize costsr the assumptioﬁ of perfect competition RN

’ of thlS J.S that location decismns must be made vnth -’f;-:f’




COnsJ.deration glven to the location of existing and e N o ‘Z_:
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) .
E Y PN
. \ P
Al - T o
22.
- *

“ L

future firms. IIn this ‘way . :LnL'Eerdependence of plants

from real:.ty. , 0_
HJ.s assumpt‘lon that labour is. .meoblle and Sl e
~unlimited. "In -reality labour’ is. limited - P

"and& to- some extent’ mobile. _Thigis borne

' is acknowledged and accounted for.l: Th:.s aspect of locat:.on :
theory 15 d:.scussed thoroughly by eenhutll ’ e
ST A seéond crit:n.c:.Sm of Weber is that he excluded
A7 many factors as. be:.ng 1nst1tutlona1 or speo1a1 and there—. e
. G T . - f ‘.'. '. . ' -
L fore not part o;E a pure locatlon theory based on general v '
::'_’. factors only.' Th:.s an be attr:.buted to h:Ls des;.re tc£ B
make hlS theory 1ndeZendent of the prevall:l.ng economlc , o
Sl _" i '.':.;\'-'A_" ‘
and poliflcaltsystem and therefore appllcable, gs a pure 3
K ‘. 1 ] “r . . . , . -
theory. to any country regardless of the reg:.me. . On
o these grounds 1mportant factors such as cost of capital, 5 )
8 A i o
o msurance, taxes, climate and personal prefg;,ence were L T e
B o L i o o ) T., 1 = . P e e '._ ‘., , 14‘ ': ’
e drsm:.ssed. I SR BRSSP j DU
7 Other cr:.tlclsms of Webt'Er include- -j. v \ R
l) “His lump::.ng of power and raw. mater:.al SRR ‘_Q: R
ST "differences "intothe transport cost,’ WhJ.le R
o ¥ such assumiptions-make “for ease in forﬁulat:.on P T
T T they oversimplify the 51tuatlon and dev1ate N ;

CoL T -a tlme.

out by labOur m:.grat:.on 1nf search of work .. :

) The 1dea of agglomerat:.on imphes that
firms w:.ll co—operate to work out:.a. mutually
benefic:.al strategx “This is J.ncompatlble o S
‘with .the. assumptlon that flrms locate one at SRS

. 1 . : . oL
R PR S ' : RIC S
A poali o T .- ST R A T
: " L PR o n N Aty

. YGreahnut, Plant Location, 1956, Chapter 11 and vI. = ' "7




el ) The J.sodapane solution for deaIing with low
Y. - ...+ .. . labour-centres leads to'indeterminate results.
e, T T “"Mult:l.ple ‘$olutions are possible. ‘Also it 18 o
A Y.t . . .mnet shown - that only one. ch.tJ.cal isodapane o
L oot exdsts,, Real:.ty suggests that.thexewould.be. -~ . - - .
27w . more than . one because. labour. differexices are K

e ‘not homogeneous or regular over space._ SRR .
TELUET e e By Transport cost; are not uniform over space. i
! e

e or o Thus ‘Material Indeéxes. pulling the least ‘transt
e e e L poRE, cost centire towards them would have tg .~ . .
SR LR S AP change a; the" centre ‘changes- 1ocat1on. This t.
5point is" usually igno ed.bat in. reality trand~ -
|, portatien- ratés are ngt: linear especially " L
-\"‘when alternative systems such as rail, ocegn’ . Clsl s
~and truck’or. a comb;l.nation of these are - RN TEL

e ol .o . N M ~ ot - N

e ;‘ o . “' . . ,~'~ :-

»

theorn.its have refused' to throw out Weber s theory completely‘.'.»:.;"z

L ., A Rather the approach has been to modlfy thefassumptions and '

: C ; " 1 ‘ ' -

E}ake the analy31s more formal An exceptn.on to thlS‘ 1s the -¢‘

'~. T ,:" ? 3 . N . &

I I work of August f.osch to be, disousséd later.‘

o The aspect qf Weber"s theory whioh has dra most SRMREI PR I

,‘:‘:"7'." attention .1.8 the 1dea of locatlng an. mdustry to minimize f' o
. - A 1{7 ‘
transport costs. - Although J.t has been a gued uhat ma.nimum

i , transport criter:.a are inadequate ’for locat:mg ‘an J.ndustry, i

b - . -oa.

. the problem can be formulated and solved usmg linear: e

RS August Losch, D:Le raumbihe Ordnungg der ertﬂChaftr 1944'

S 2L N. Moses, "Location and ‘the Theory of Production ",
Quarterly Journal of Economlcs, No 72, 1958, pp. 259 72

'j-'w:.. : 3W:.ll:.alm Alcmso, J"A Reformulation of Classztal

LOCathH Theory. :and ‘its Relation’to. Rent. Theory " Pagere,
Reglonal Science’. Association/ No. 19 196;7, pp.,23,—44

cons;dered‘"v TR SRR PRI

In spite of these fundamental shortc:omings, locatlon )




programmmg technlques. These techn:Lques were ‘not- ava;.l-

i- able to Weber, but have been‘ a1:|$p11ed extensively to the

' S [ probl“ém he proposed 1 2 - A S

1 o . . o : e ..: ) :
T ) ¥ R e v -, < '. P ': e T [ o el ) > -

D T he e:.mple, problem may be stated a.s follow9° ' Assuma

. e e . ;., -

- ,,‘.’ that a productlon proces ‘tlzj:il,lzes n raw materialei wh:.ch

rn~ \.

requlres an 1dealrwelght Wl of each “Paw matenal., 'I‘he

‘ ey

v . -2

' ,‘ conswimmg centre demands Wc product. The problem J.s

, ; : i ’ to éhoose a product:.on s:. P, with Euclldlan coord:.nates

.' o ..‘,.T L 5 o - 1,, N i . ..

] ‘, Xp and Yp: so as to minlmize' total transport costs. : 'I‘he ERR
Ao number of prodUction sites available is greater than or L
: ST equal to the number of raw mater:.als 1ocations and the ‘ -
£ SPERTAN consum:.ng centre combmed All dlstances areﬁpos'.ltive.. B
L Lo e DN L CoR L P

\ « / o . - .;: -t " .. ’

! TR o CoT v : \l ' NN
2 RN ‘ e 1Leon ooper, ,_"Solutlons of Generalized Locatmnal
i e 4 Equllibrlum Problems," 'Journal of Reglonal Sc1ence, Vol 7,
KPR -:-_: No. 1,196, .pp: " 1—18._, AR T e

21—1 W. Kuhn and R B, Kuenne,'_“An ff clentllgorlthm

..3The concept of J.deal weJ.ght was. used by eber to 8

;‘:3. Soonte full carload, half. carload, etc. I I AP ST S

o j a.re available at varlous sites_rl (1 : l n) . 'rhe process |

; "',: for the Numerical” Solutlon of - the Ge alized Weber' Problem,ﬂ
R Journal of: Regional Sclence, Vol 4 2, 1962, pp. 21—33‘.

PR

' RS accon'cmodate .real: frelght ‘rate. structures based on bulk RN




s st e 2
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~ i

2= L itW [(x_1 - xp) ¥y = Yp) ] } + - .
o | ‘ 5.";' WC [(xC “ xP) *(Yc - ¥p)! :|;5 i e Equatlon 2 - <
Ly . . -\ - . ) ‘“\/ . v ..".
C L where Z' :Ls the ob3éct1ve function, W- j:s the ideal we:.ght L

of raw mater:.al from s:Lte i xi and yi are. the 'E'U.C]..‘I.di e

. ) ;
¢ Ler s S . . o
oy =

coordinates °f Slte 1' xp | Yp are the Euclldlan coordinates doLs

e

of the optlmal producta.on s:.te P, Wc, xc

d Yc are the

To [sn.mplify notat:.on. the consumpt:.on 51te can be-
[ Q
: treated as another raw matenal sn:e as long as J.t is

- .“‘.‘1dent1fied Also [(xl xp) + y '.. Yp) ]’1 can be re—

'.Placed bY dJ.p (th.eélilstance from sn.te‘i to tﬁe opt_una]_ .

productlon 51te). 'I'he obJectJ.Ve function J.S now f.' f,a' ,‘7 ‘._‘.‘; i A
LT e Sl 1t : ‘-‘=~.'~ CWe @l o A L. S :
S e ‘M.'.L_r}:l)mi,z'eﬁ# ,lél 1d1p o e F .
.; .l"/‘ e _‘.‘- Y, L ," .: g ."f ..".,,' LN ~‘ T i ES TN i

. The necessary and sufflc:uent condJ.tJ.ons for "P and S R K

Ty : ;o R .’, RSN &
X . Yp to be a solut:l.on to Equatlon 2 are found by settmg RO s o
3 RN the partlal der:.vatlves of ‘the. funct:.dn z to zero. \( I o

LN

2 ".':'~:- 5 "p) * ‘Yl " Yp’
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e same ‘convex set In .2 two dlmensz.onal space this :melies i

S S _:’ . : _"..:'~,,-'.—.\\.

'These conditions may., be 1nterpreted as requlr:l.ng that

po:.nt (xp,yp) belongs to a comrex set, and in, general,

that all pomts of the distance functlon belong to the '

that any stra:.ght lJ.ne between two of. the p01nts Should
have all °f 1t3 Polnts in . the saItLe set “\" o

1

approximatlon of the solutlon an&g adds or subtracts tpe

amount from whlch the approximate solutlon dlffers frmm

ra -

zero dxvided by the rate of mcrease or de rease of the

P
* Al

functlon at the approxlmate solut:.on pomt

A

In other words '

1f e have an est‘!mate f Ut for Wthh f(U) 1s zero, the

-, R U - R L 3

]‘Kuhn and l(uenne "A.n E:EfJ.c1ent Aléof;thm for the
Numerlcal Solutlon of the Generallzed WeBer Problem'," 1962

2Leon Cooper,i"SolutJ.ons of" General:.zed Locat:.onal g
Equil:.brlurri Models," 1967. L ;', . :




't ,_,i['(xl”— xp) + t~y1<,.

? Yp)

2]31

when the

dlfferences between -successive values .of dlp are small

the optimal solutlon has been found.

..

Ty

'

.

The weighted average : -

\ or centrm.d .'I..S a good s*:artmg pomt and the opt:x.mal

solut:.on 15 usually found 1n less{ than ten 1terat10ns._

Cooper has consztderedﬂ{:he more general case whngre more

then one consumptlon centre .'LS allowed, where supply

costs :I,s also considered by cQoper.:"."(,""‘

)y

L, j 1
" 1n elther dlrectlon.;,,

.ﬂ—‘

P

- ,‘..

l

“ ?.;'..' «’

The case of non—l:.near transport

. --.———_

AN

Leon Cooger, Heur:l.stlc Metho

e

[

d"'

's- for Locatmon - -Al—

1ocatz.on Problems,'" SIAM Rev:l.ew; 61 1964, pp.'37 52. )

"Locatlon - Allocatlon Problem," Omrat:x.ons o

Research, ll, 1963, PP.

181

3312343,

"An f.‘.ans:noxP of the Generallzed Weﬂ”er
Problem,“ Journal of Reglonal Sc:Lence, Vol 8,”
97

1569, \p'p;'. L
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Jeo These develobmehts arose out o£ Weber s locatlon an ""f,.
N theory and are val:.d abplioatlohs where least transport e

I_, ~costs are the nlz crltern.a for ch0051ng a. locat:!.on.

s

¢

.'I'hey also suffer from the least cost-profn.t max:.m:rzatlon ‘_

';p:Toblems discussed above. An :meortant conclus:.on from : '

e . 1

"::,',"'_"Weber s’ WOrk 15 t at the level of transiport costs has no

“.affects all industrles allke.]:_ This somewhat paradox;l.cal

.'{-concl‘usmn is. adequately expla:med by Weberf m terms of

K ‘, P

'.',‘f‘-:{ff‘weight losing processEs and the functidn of ubiqu:l.ties.”2

: ";;'leence,' "Weber pses materlals J.ndexes and not smple materials '

B ]~‘Weber,, Impact of Uncerta'::.nty on Locatlon, 1972, P
PP 32 3.., : ” .: . _“_l‘ , ‘ '
e AR Z‘-'X Weﬁer deflnes ubiqu:Lties as. matenals that are. SR A
Coa ava:.lable everywhere with- no. locatioral cost dlfferences. R
' S : + Suoh, goods tend to puLl the 1deal locatlon towards the S A U
FUNES ' market. Co T , 2 T T N

R , .




Chap ter 3

Hotelling - Interdependence Models

“J.gnif;.cantly modif:,l.ed by Smithles :.n'1941., Hotell:.ng
G made the[ following assumptlons. “i"
Ly B l)v,.buyers are: uniformly dlstrlbuted along a

S linear market of . glven 1engi:h and’ have
w ‘-“S;identical tastes. L e .

K d 'ﬁ: 'f." 2) buyers have an 1nelast1c demand for' the o
SRS l ¢ food- 'but must - pay transport. costs (llnearly
e e -;,;‘ related to distance)

)

- b 3) sellers can change location‘ at' zero COSt; ‘ PR WA
_ w:.th' these assumptions, _,Hotelln.ng predlcted that two sellers ‘{.7_ . R
; / " \

M T Suppose tha(t the fzrst f':l.nn A locates somewhere i

.

:"FJ.rm_A Llill st:.ll command the ceTo

T lHarold Hotelllng, "St:ab:.llt.y 1n Competltz.on ,’( RN
Econom.c Jqurnal, Vol 39, 1929, pp. 41-57.4 R RS
i ‘/;,: ! - ) ~‘,L ~ 4 ,',. .' o
2Arthur F. Smn.thies,' "0pt:|.mum Location in Spat:.al

' C-:bmpet:.tlon," Journal of POllthal Economy, Vol, 49 1941,

‘-,/pp.' 423-39. oo »_.. Sl e e Hl i

S T ‘ 3Webber, Impact of Uncerta:mgv, on Locat::.on, 1972,
e T T pp. 32 3.. U e e Caet

e S
+ m'?‘;:" "‘"—‘; )
b S



’ , -, ’ - -
- ’ "en-tire market because the consumers' demands are 'inelastic.
, When the second f:.rm B wishes to locate, the best choxce ,
is’ munedlately next to A 'but in the longer segment of
the market However, it is now profltable ﬁor A to jump :
over B and ‘locate 1mmediately next to B and serve the -
1onger market segment. Th:xs process w:|.11 contmue until
- . i ’- 1 ';
after n adjustmen& both f:.rms are located contlguouSIY ' .
H , : - }
at the centre of the market A‘t thJ.s pomt, further moves S -
. cannot 1ncrease elther firm B: share of the market.‘—*'l‘he :
o ' sequerce ‘J.B rllustratecf ::,n Flgure 6 beloyl. o * ,, L " w :
R L LI e BT e e
o 1) e . P N U S , . .
. A R T : ‘.
N L‘BA' = "X T S ,
’ 3) T ra. as - s ,\ 5y
,,-4) , 4T . ~é? . .t \4
S . e e j g R N \ g
* S = e ¢ -, ™ . ..
oo SIS L E :
. . P ;‘: . . N 4 ‘ ' M W .- :;, ' . - n .
n’ s " » o : 2 v - , s
: .‘ [ . - ) h R ) ‘5 . ’ " \1.\ . '.“.-‘.’0 . , B ,.
Figure 6 - Spat:.al adjustment a""'linear market e ) B N
l -,‘)‘g ’ .« el g f. ﬁ - - a 2 “
P Hq,tella.ng cla:.med that a thJ.rd f:l.rm C*would also 1ocate
.. ‘ '. (¥4 18 .. ‘, . . :
-t next ,to A or B but not between them rat the centre of the s
€ . ) ‘
'," market, he dld not pursue the «n.dea but thlS cla«Lm was 4 ’ o, N
f' refuted by Chamberli'n and Lerner and Singer..z.-'l‘hese s
. — Y ' ‘
L lE H Cha.mberl:.n, Theorg of Monop@l:.stic Compet:.tion r - ¢
. eJ.ghth edit:.on, 1933, o K N -
e T ‘ 2A P Lerner -and H: W S:Lnger ' "'Some Notes on Duoply and
Sp tial: Competitlon," Journal of PolitJ.cal Et:onomx, Vol 45,\
, lg 7' . ppo 145-860 ¥ . P _.. . a \: ..' . .
. «. Sy '%.-' TR "?",‘ . °
T". )’ - v I3 ’..: i | : ‘I:( . :-»}-‘., Do ' :, LI
e AR B o &a,g«ﬁnq,géﬁ.‘ ety




e

- Figure 7 - Three:firms.iﬁ-a llnear_bounded:ﬁarket.

‘be at the end because, in this- case, it woul&'pay the 51ngle

'are c petlng,‘the f;rm 1n the. centre can . move to any

quarter. " I thlé case, sales,are exchanged by the out51de"

~authors pointed dut that the middle flrm ‘would lose iss-

L e

market and therefore jump over one of 1€§'r1vals to get

on the outside... Equillbrlum will be reached with two .- 2

firms at one quartile and a single firm at the other quartile. ! iy
s ) P "

See Figure 7.

@ . 'AC "55g _ . B : - S oo T

b . P ‘
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) By .t N ) B . . . .
. - oL 4 . Wt e . . ‘ '
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N . o < - .

. “ . o oo . .

. . . . N e v, , f s
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‘If, 1n thlS 51tuatzon, the $1ngle flrm B tr1e§ to

K A @

1ncrease ifks market by mOV1ng to the centre, lt w1ll be 1n {‘J”‘ fljt}
A U A

,C s interést to Jump over B to get a larger share of the D ‘:j :

market. Lerner and Slnger further argued that a fourth - o
( ‘ B W

~

'flrm would 301n the srngle flrm at the quartlle, anﬂ that N

PR TN - . 5

in general Firms would locate -in palrs,” If ap‘&dd nuﬁber

-

of flrms shared the market, the single flrm could not

l » -

flrm to locate next to the nearest palr.l Where three.firms'

‘\

’ . L N =

f;rms. ‘A‘e oss 15 B's galn and vrce versa. However, ] )

B
i

n‘
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Smithies'l work substantlally lmproved the inter- .

dependence model. He removed the assumgtron that buyerg"

demands are 1ne1astic which lmplles that buyers have

\ . =

2 in te ‘incomes and replaced'lt with the realistic B
iﬁa P ' assumption.that demands,are price elastic.- In other wcrds}
' ._ ) 'as the dellvered prlce xncreases (based on lncreasang
~;?~.- o ,jtransport costs in: thle case) demand wrll faly offf_ Smithies

, "4 : e
'"also made clear another assumptlon 1mp11c1t in- the 1nter—-~ o

P2 S - - na o .‘.. .- . o
DR TR AN NPT dependencé model -, that each flrm expects no counteraction R M
Y K S ..- ) ~' o \ . ( : '\,'.. ;: - S L L e . . L
| R frorn lts rlval. R o .“~ , '.'. . -‘:‘.". : ‘ “ : ) I ~' e _' ::-:':." L L o

.‘:‘,_.,,‘ . . . -
N P M P . AH . - .ot e .

' . L . PR N ) . P ) , o

Wlth these changes, Smlthles env1saged four p0581b1e f-,'f'
’51tuat10ns as folldws':

T 1) The market is: controlle by a monopollst who ) L
100ates in the centre t maximize. sales.

2) The market ls shared by two firms who react
.requally., If -one,invades the otheér's ter-.
‘ritory, it loses: sales in its ‘own region; .
’ .~ but the other £irm 'is expected to react equally.
-Therefore they w111 locate at the quaﬂtlles. ) Y

. < 3) The market is. shared éy two flrms who expect
- oo . each other to adjust.prige equally but not. P -
. ; 'f . react locatlonally. If. this:case, each firm .. R B
-‘w111 move tqward the centre hoplng to - garn at- - . u.*],Jﬁ
.the ‘experise of the other ~They will locate . . . S ’M

. ‘f'closer to the- centre than the quartlles. : s L

. . 1) The market 15 shared by two frrms who do not _ -

oL : _éxpect grlce or locatron adjustments by each d ’
" - .- other, "In this case, they will :locate near the

o centre and share the market equally.;“ el

BN

L \ Z.Shﬂxhies"conciﬁeibnSureet‘on:thefaesumpticnﬂthatjthe

. =‘lém1thies, Optimal'Lothicn'ih;Spatiai'CBméetitien;P:
.JPE, 1941.. - - . - - . T T TR

s

-y e . S e —




. It has a150fbeen argued that demand is not: unlformly

4

'n_,mental weakness in the model, several feses

:

'..‘ 2 N S

'”conclu31ons malntalns that hls model 1s more useful as an

\ . : . 7] .

o . ‘; . . .. . . ) N
precise relationghip between the cost of transport and

e,

_the brice elasticity of demand is known. Otherwise it

model 1s serlously challenged In splt of th1 jfundafi,a - ff- -

Economles of scale :are allowed in productlon, dbmand

aactual locatldn model than the usual analyses of spatlal

is not possjble’ to envisage a stable solution and the
model is-indeterminate.

° . .

dlstrlbuted in spaCe but is dlscontlnuous.l Onc thls .-

.\’,.‘ s

argument 15 admltted, the validlty of th?{lnter ependance T
v : s L R I

/
J

ra

A.

1(‘-

/ :

schedules are 1dentlcal and llnear and the market is 1 near.

Hay develops the model very conv1n01ngly but in hlSl'

s
’

f

‘. ,n‘.- N v

O

pp 212 300 A"’,'I ) i' e . .‘ h N -

2G M. ; Neutze,'"MaJor Determlnants of Location Patterns, e 3-;f{
Land Economxcs, Vol. 43, 19&7, pp.A227 32.;.‘ B S e g
R 3 . *-.. , to . . b

A . n
®

. 1G Ackley,,“SpatialzCompetltlon Ln a Dlscont1nuous o o
Market," Quarterly Journal of Economlcs, Vol. 16 1942,3 S 0N

D‘A Hay, "Sequentlal Entry and Entry Deterrlng
Strategies 'in Spataal Competitlon,".Oxford Econdmlc Papers,
Vol 28, 1976, pp 240 57. LUA. o A
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c'ompetition.“l

sense, the model has no real value as an[actual location.

tool because of the extremely limlted scope ‘of applicatlon.‘
- For example, whlle 11near markets may be Justlfled, otherr_

totally ln&ependent factors such as labour,

B 5 -

l

essehtlally‘retaxl orlented and when applled to productlon

51tuatlons qurc?ly lose all semblance to realaty. These '
RN &

. that reformulatlon 1nto a rlgorous game theory framework

bl
s

Another fundam tal drawback 1s that these models are'

v,

I3

a

Whlle this may be true in a. comparatrve

A

E

o-l

S~

'actual location decisions.

»

power and taxes are not consrdered
- . R

v

They predrct socially non~f

y

-
.

+

Taw materlale,f

’

< In summary, nwdels based on lnterdependence have

l

Sy e
~u.'

Tflocatron at the dentre rather than at the quartlles.

Y

. nbdels are clearly game theory appllcatlons and 1t 1s llkely

d

would be reveallngr o
’ ,‘l :‘ ." 9 T ' -"'J - o
. 3
. & : 4-" o *
@ '.) N . av T
o r "'4‘ . ‘FV T
‘ q,,-j ’ l' . .
0 ..:1 \;""_ . ,“»"’ “ i .
. tlIbid, p. 252... . b- . L
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thought rn locatron theory wa Aéuét Lbsch 1n 1939 wrth

’ “’:Was not wrdely available untll after the Second World War.?ﬁ”ﬁthh

:iylpartlcular and on regronal science in general jihf7ivﬁﬂjj;q f
© e . L S PR ' ‘_‘ ,:' '. AR g i .\. o ,‘_‘. : . \ :. : ':"\'. e
Weber and von Thunen considered the market to be a

'“'postulated a 1inear market..”LBsch concelved the market as
- an area, the 31ze and shape of whlch exerts a determrnate_:f

'1feffect .on the patterns of town growth and 1ndustr1al 1ocat10n.:

iwould eésure meaning and permanance'to the economy of a’
'{'reg1on but not necessarlly harmony..~ In Lbsch's words, .'}‘é
7:~"The best locatlon for producers 15 not Lecessarlly also

:,fthe best for consumers,

—— . 0t L Ly R \
'-.'.fA J e S ; oo e R
Ibldv P. 98, SRR T T
N oL P\ ,
o ’, * ‘ ) v . M o .
N o
a' s .l. l .
'I:’ : ! ""v‘ ! . + : ' -I‘ ’: v
e : : - B . N

a - Chapter 4~ - . .

SR Losoh - 'Market Oriented Model

'

The last wrrter to’ prov1 e a sepaﬂate strand of
'}{, e . . g (. . -. .','

h;s Central Place Theory.; An Engllsh translatlon of Ldsch ;;f}jf}:ﬁ

\

!
- a

7.point havrng no dimensrons, only Rels ordlnates.;*Hotelling '\yv’

P ' oot

-,>

‘N -
sl .

; . .. . ‘..,,,

Ldsch imposed flvefcondltlons whrch, 1f Satlsfred,_

8 L T

.‘_ . T e

"

3

. > , 1 -

e TR s e e o B N N
Yo e 4 . : .‘ a0y .' . oot N

. CLoan e RO RO e .

lLosch, Dre]Raumllche Orﬂnunggder ertschaft, 1939.

W H. Weglom- 1952) rom the" second revxsed edltlon of 1943..

Henceforth referred to as Losch's "The Economlcs cwaocatlonf_;L-bf"

W
)
vayn
T.oe
P
e i)

Hence the broad dlfferences ""*Ef.wn.
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A r
'.. .
ta
.4\ :
~,1>'.‘. .

f_between agrloultural land use mode s'(von Thunen) and

2

Lbsch's f;ve

'1ndustr1a1 Iocation models (Weher)

- .

condxtxons accept and 1mp1y thlS dlStlnctlon whereas

_most locatlon theorists have attempted to lntegrate the

oo

',., . . 3

: m.odels.I.2 They are"l, - h;-’*“'f' = "."~ R :

,1) The Loeation’ for an zndtvtdual mudt be:”

.hy o

‘ag: ad antageous as. posszble,

e

":conditlons is worth repeatlnggf

i.'ls that’flrms maxxmize ancome,.the last(ls that consumers

) The Zocatzona must be 80, numerous that
tha enttre apace zs ocaupted ‘{,.ﬁﬂi",fﬁf"

't.{ in all actlvxties that ‘are- open to. L
everyone abnormaz profzts must dwsappear.u-;kg

""g muat be as’ smaZZ aa"poaszble.L;'

' - < T - .J‘,~.

~,5) At the baundarzea of ecoJomza areas zt<must

nezghbourzng Zaaatzona they belang.?

- s

WEbber s succznct summary,of the meanlng of Losch'

:1.

& - " B

:Amaxlmlze 1ncome,'and the second,,third and fourth imply

Jthatcsociety nmxlmlzes the number of flrms;

. - r._,r‘., Voo .-‘ :,_\ _'AI‘ e ' -

LBsch then assumed that exzstence of an unbounded

'... the areaawaf supply, productwan and aalea fﬁ*"”"“”

be a mattertaf zndszerenae to. which, af two foﬂf

"The flrst c1rcumstance

€ B}

Y |
o3

‘,v

L

5

homogeneous plaln WLth resources evenly»and adequately

'..,

‘d

iW’ater Isard, Loc

= : R
ation and Sgace Economy. 1956.,”

e CL
2Greenhut, Plant Lodation, 1956.1;|'}‘. fi. e
ff-; 3L83ch, The Economlcs oﬂ Location; Chap.‘s. ,_,h;_
: 4webber, Impact of Uncertainltx on Locatlon, pp 23 4
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\1‘Demand Curve as a function of distange

'i"’ “ ’

“t e, e L. B

; .}fdistrlbuted over the plain and pobulated by self-sufficient
ufarms of reqular dLstribution The plain is further

) Licharacterlzed by unifo:m transport costs and all conSumers

_ have the same demands.u With these assumptions Lasch -f“”f
jf g explores what happens when one of the farmers wishes to S

] manufacture a good beyond.his own needs andimarket the

L excess to h;s neighbours who must nay for the transuort

. N
Yovats

of the good from the producer to where they live.- The

1

demand curve for the good is shgwn in Figure 8 above. Q Pf'

5

"g 18 the price at the production site and P Q is the volume:

'f—sold at this locationl Consumers who live at some distance

)

'2;,;3];;; from the productlon site wrll buy 1ess”of the manufactured

..(

v .ltib f.and ths quantity bought is zero..
SR S A A A TN .
. ‘ . B ‘ RN AT ;o ey SR

. y | B Lo

good as distance 1ncreases. At pornt F, 1ncreased tranfport Y

:

t .




T

Rotating the trlangle PQF about the axis P Q produces B

a-cone. The volume of the cone multlpiied by populatlon

._,“
% .

about ax1s P Q

) v s
PO I D . ' :
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RS

iy densxty represents total demand Thls is shown 1n Flgure 9 o 7:.'? -
BRI above.; Unless the prlce OP at the productxon centre lS"‘< AR s
. known, the axls of rotatlon 1s not known and therefore thev fih::fﬁv-ka;

:'ftotal demand or market c not be determlned The#efore,.v

f‘ 'total demand must be'computed for dlfferent‘prices to E’ftltt?i R
}J; '1{f" obtaln the demand as a function of prlce.. In effect, tﬁlS, }’iit)
f _ ; ”Qﬁ'lm ans“that the dlstance OP 1n“Fr§ure 8 ;on page 37 1s dlfferent ‘“‘.
,;. “'fIr each selllng prlce.w The 1ower the prlce the more w111 “—'TJ
R ’i; 5_be sold and vmce versa.; Slnce customers are paylng for‘ l;,iiz
I{'”-a'-’” intransbortatlon,Athe total'uolume sold W111 decnease as TRRER ‘
: ‘Tjﬁ'igdlstance from the productlon site.rncreases.;ygorﬂeach R
* lhg}ﬁd'tidlfferent un1t prlce a dlfferent volume w1ll’be sold untll at ) '

}point F demand drops off to zero._

-A)v.

If total—demand or .f‘édz3if:‘ffg‘ft"

., l ‘.:_:‘.
,'quantlty sold 1s plotted agalnst the dlfferent unit prlces the -&i"“‘

-;f‘j'-market cost curves cun be obtalned.lngl,;”;‘:;,w~~ ' f;
- .;" v_j _ ," ) G - . - - :'r. ;
A - ‘ v " i ‘,A ‘ .
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must be found. Losch argues that the hexagon is the

1deal shape because 1t 15 most llke q c1rcle and lt can g

« e

'flll ‘the entlre space. The onIy other £wWo' shapes Wthh,

L - ‘ can flll the entlre space are’ s@uares and equilateral

] . - . ) -

trlangles. But theftotal volume (demand) remarnrng in a

Y B ’:.‘ glveh cone after belng pared down parallel to the ax1s so- L V,

< S o : e ! . et
’ that the base 1s an equnlateral triangle, a square Or a®
’ hexagon of equal area w1ll be maxrmlzed by the hexagonal shape.:. ;aiﬁhilb
§=5Q”ﬁﬁs Losch calculates that the total demand 1n a hexagon

S . s
R R 4’,‘ Wl p . s
. R - Y

:greater than‘in a’ square and 12% greater than rn an'equmlateral

[ - ?

& 55,' trlangle.ﬂ Theﬂhexagon also contalns greater demand than a..

c1rcle (by 10%0 1f.the empty co*ners are rncluded. ‘Thus iq

Losch reasons that thermarket area Wlll flll up and abnormal
iw“;j g . PrOfltS w111 dlsappear.: The curve of demand as a functlon of

'.fﬁ‘.' o prlce w111 be dlsplaced towards the orlgln.. In flgure lO this

'is represented by AT d' Now Lhe.producer can sell only M N

1f‘c a0 ” and the flrm 1s atwlts mrnlmum profltable saze satrsfylng

r condrtions three and*four.. If A does not touch - 1n
‘: Flgure 10, theﬁproducer«w111 go out of busrness,;iﬁ{itJ”

1ntersects“ there 1s room 1n the market for more.producers.,,~7:“=s’u

" ) fu ra

'Q;f‘;' In this manner, fnetwork of hexagonal market areas develops._;f'

'.“ '»I. . I

Vj,ﬂ-:':-”'}ff- Lésch £ exten51on of the model from one good to a

- .,.' i 3

group of goods 1s not as convmca.ng as the lnltlal phase.

- -\ Lt

‘f;);”, o Flrst he allows for dlscontlnulty of populatlon and hence4ﬂ

. N AN “ ot
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.

centratlons in- the form of hamlets and vrllages dot :;,,_

L T the landscape. The dlstance between productlon centres R
s Coe D — U

Ei"~'~; ;. _1" wrll be equal to the dlstance between the settlements.~ S }f

eupplled, multlplled by the square root of thelr number.l

1 »
[3

':;& Losch argues thls point on . a’ geometrlc basrs wath the l LT ? o

e {f;;ﬂ‘gi assumptl?n that prodﬁatlbn'sites will be located on farms:~}f~f'i.,’

y -~

*ﬁaf ‘or’ equldrstant between three farms., In order o extend AT

éﬁf? l}-g,' ;ﬂ;} the system for many goods, Losch proposed that all market j5{:53Tf'

v BN areas have at 1east one centre ln common.: Thrs means that L ;x((f

Lo R s
'S vt LU

ff eVeryone should have at least one market fo a particular “'qujJ

iy

rifi:gj‘- e good._ He therefore rotated the hexagonal nets about the ?~i-j.“"

‘v common centre p oducing twelve sectors..lslx of these would 5%

B 2}f;i‘ have many prcductron sltes and six ‘would have few_productlon;alfhp
.i{ﬂ sltes.f Thrs is explalned as; agglomeratlon effects.u - N |
.f}’ff‘ With thlS arrangement the . greatest number of f{l” i'Lfli‘fvﬂFﬁj

S '“locations coincide,” the maximum number of - ... A
ot f-; purchasestcan ‘be "made" locaIIY. the ‘sum of the CoY e
e . minimum @istances between indust¥ial locations '/ ;"¢ .’
Co e is least, and .in. consequence not only. shlpments P
T }‘m g but a150 ‘transport 'lines’ are. reduced to a; mlnlmum

- The resulting self-suffiCLent(reglon or group °f reglons%ﬁ;iiiiif;‘}”; H
. ﬁ' . Lﬁschﬂcalls the 1dea1‘egonom1c 1andscape.\ S;ch reglons %juA\ = .
SRR are dzstrlbuted throuéhout the world 1lTe a network and ;
e lé acca:éance w1th dif%n%Fe«%i?siéilfi:‘}31:%24;;l{f?f;;ygkd%;;i;\; ?
: R T ' o Fo ' e
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: . \ , .‘ R hexagonal network wl'lere every toxgn dominates xf\"_':l S
| ‘ threelli':]owns of the next liewest rank 1s shown J.n Flgure ll.A B e
.3.';::‘ - Two sxgnlficant extens:.ons of Losch's Central Place Theory | k
e
; ' o:éder'
\ Flgure 11 = Hexagonal network of towns.‘ i!:ach town dom:.nates LN
' . three tovms of the _next. lowest rank e Co
have developed Chrlstaller 1n 1966 made formal the ag- s
gloineratmn argument in Losch s theory by assurmg that 1 e “j',
central place p.ro_vides a functz.on of .Qrder M :Lf and only 1f ‘ g .

1t also pfcov:.de& funct ons of all orders leSS than M2 " ;‘;.

2Summau::.zed from Webber, Impact oﬁ Unc"ertamlty on ¢ ‘“ :

J:.gga;tien pp-.26 7-

N
[
.
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'h..;‘

jq: Leamer 1n 1968‘.ext nded Central Place Theory to a bounded

| :Lﬁ f market and shoﬁed that when the number of flrms exceeds.
' ﬁi F ‘ ; 10, the market areas will be hexagonal except at the
' boundary.mf :,J 1.;{ ' '“.«f'}o.u 'if-rt'~ﬁ'§};<; :,f.iﬁi.
g ] .' T ,"; ﬂ— L '_’ . “ oL ":, . / oo ’-".-’ e

L63ch's work has been greeted as a breakthrough in

::ldfi.i ) 1ocation theory‘because it related the cost of production }ﬂ :

P . S

and the qarket area. ‘The major shortcomings of the theoryﬂ b

' '“ ar 'é frgm the assumption of an homogeneous landscape e g.”’
. U 3

an even distribution of reeources.v In practice, this con-iﬁ-f

Tey ey TR . &

, dition is’ far from true wrth the result that the regular
geometric pattern is highly distorted Another problem eh
'“jgis the mechanism whereby agglomeration fact re,generate

::f central places.}»In order for this to occur, locating firms :@ff

f:ﬁi must co—operate by locating 31multaneously or ad;usting
) their 1ocations to exploit agglomerative advantages.‘g';qujp
\t{nﬁﬂiﬁfktﬁ 1ts size and shape 1nfluence the pattern or indrstries and

Qiﬂ‘ towns. As such 1t can provxde inSight 1nto the 31ze and

:~<1”‘¢m';;v distribution of cities. In this respect, LUsch's Central

Place Theory has been, at ieast to‘some extent, empirically
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o locatioh.theo in a pure sense, they are important bec use i
RV {tl:;" : : or refute pure theory and ehow how the pre-j“"
7 v ,”dlctlo s of pure theory devrate %rom reallty. ' .
- 3 _— -h.‘t'_-‘\f\~ ,
) 1 Empir.j;c':al‘ studies -~ .. .. L
- “ -,.,’ . R "'. N ' . - T
T ° ﬁ There ‘are several broad headlngs'under which emplrlcal
; studles relating to locatlon dec181ons may be grouped
These 1nclude 1) locatlon dec131ons seen as part of>
; R 1nvestment-étr7tegy 2), pure 1ocat1on dec151ons and \ b
. . 1 . <:!l‘ ) -0. I"" X [ o N T th
o N ' gt ocatlon adJustment deC1510ns.l Only the seEond gz up oo . \s‘,;L
'fff~\¢,/%i’ .w111 be disoussed here‘ These studles are extremely ommon RUREIC S |
ﬂ ‘ ‘1n location llterature and all of them adopt the eame ba51cﬁ ‘ ;
L WOt 5 : :
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/ and 2' 1962- ",

’ research questlons .

3 using cases especial;y choSen for the purpose.1

' published in. the'fbrm of quidéline

T R AT Sk o o
: : * ’ ) ’
\ T : 45,
. , | | | |
. 2) Why 'indhstry inageneral is moving to or L ;

from a specific region.

3) why 1ndustry in general is moving,

- 4) Wh:.ch factors e,g, labour costs, trans-.

port costs, etc. are considered import- o
ant in reachmg a locational decision. -

-

e researcher then formuiates a

s

W:uth these object,wes,

quest:.onalre or intervxew format or uses both quest:,on 1re

‘“an 1nterv1ew combined to seek answers to specif:Lc

"~,»'

The best\ emp.u:J.Lal stud:.es employ

both techn:.ques and work from carefully formulated S .

hypotheses whi.ch a!re based on lndepth studies of several

’1. °

) cases. These bypdtheses are then systematlcally tested

"

Some

3

extenslve .an comprehens&.ne emp:.r:.cal stud:.e have been

made that’ shed ln.ght on 1ocat10na1 dec:.s:.on maklng 2,3

&~
v ] N . S
i

i 6%.'1‘he "_ré'sults of most empificlal studies are usually

es w:.th a dlscussz.on
I

of the technlques employed~ !It lis J.ntended that these

)

g%delmes be emf:loyed by fJ.rms conLemplating a locat.lon

“decision; As such they are general].y lnadequate. The.’ L
1. -

dee/nnan Industr:.al Location Plannmg, 1975

/7/ FL Luttrel:[ Factory LocSatJ.on al\d Industr::.al Move—

me{.

A study of Recent Exper:.ence 1n Great Britaln,°VOlS.

\\\\\

\

- 3’R M.. Cyert and J Gt Ma.rch, A Behav:Loural Theory of-
tl’le Flm, 1963n _. " . } .\ . 'Q“ p .
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l R .
merits: of ‘empirical studles such as those. footnoted are -

that they provide 1n51ght into the. decis1on maklng process
Lf the firm and help determlne to what extent theory

deviates from’reality.' As decision tools,)the‘most they .

can accompllsh is a-relatlve llsting of factors which

Many conmmehensxve sets

of guidellnes are avallable.lﬂ",‘af . :/'T.f* L

" N
. . :
. b vt N . o . .
Do e, K N . -
- . i .- . LS “ “t Lt <. L . s
..- " . L . . . T . e oo L. L '
. N - .8 . P oo ' S ,.'--~a'. ', N
B .

e, . . ' w? ' . _‘\\

- . other: fiﬁ\s consJ.dered impo ta.nt.

B ,:'.

"113‘ have been applled ‘o locat;on declslons are as follo#s.‘g;j‘

JJ:ifk';ﬁ:’é~; l) Such studies must take place‘after‘the de0151on S
,‘N‘\ th~been made and executed ThlS fact removes the :?"Ftriﬁ,-vr
: researcher in tlme and space from the actual dec151on .
X procesﬁ hence.flrst hand observation 1s imposslble..v e

; f:"”"f “f}i E 2) - The accuracy of the response to the research .~'.’.{'
'}. | . ‘questlonslls subject to how well the detalls of the f |
Egt' ;'Ti.i o declslons remaln in the mind of’ the person completxng the
%z' . LK - questlonalre or belng 1nterv1ewed. Adso, how reh , i
ﬁl - L presentatlve that person 8 oplnlon 1s of the actual decislon- :;llf

; facts affects-the accuracy of the results. ,In practlce,

. " the. researcher must assume that the respondent s oplnlon is

,-(r - A . -
) ’ 1dent1cal w1th t?at of the flrm or reject 1t entlrely.
S ﬁ. . These problems are’ part of'the method and, although

they can

they may be counteracted hf a good researcherp

‘e

ch appear

/

LR

ca

)

never be ellminated.,.hany other problems arlse whi

.x
¥

N
A\

‘E%-‘f itfvflﬁ.lsee APPendix
~ llnes.f'". S f}‘iT

+

‘<.

1“£p&faa;aggmp1e offsuchfsets 6£-guia§gj‘*Y

-

Two Tbv1+us drawbacks of emp1r1Cal methods‘as they ;"E.f'*5”’“"

ve
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in some’ empJ.rJ.cal studies but’ are aVOJ.ded in others.

’

These 1nc1ude° :
l) 1dent1f1catlon of the* factors to be ranked is
- done by "the researcher, not the respondent.

2) questlons are too ‘general fo " meaningful
interpretation.: S

Y f
2. ‘

i : C ' ?
i . .3) the terms sxte, reglon/area and community are,

S D ‘ often confused.. U _ .
o 4) ranking of- factors reducesiihe complex .‘j KRS
e : "dec1sion process to overly simplistic terms. oL

g T 5) analysrs i8 superficial and lacks internal I
L ;Ayg-?'~"“}- probing necessary ‘td -link the locatlon el cmsionvi_ﬁ y oo
if],'?,gﬂoj~..7:' with other aspects of the - flrm. I.L”qnﬁ T A

] :

[

9) the 1nteractlon Of persons 1nvolved in the. -."ZHfdﬁ

. SRR *TL ; - location decision is’ 1gnored, it is assumed .- ¢
ot '“[7"' S that only one person made ‘the ﬂecxslon.;~- ﬁn.n G
: Ny 7) qualltatlve factors are ignored or’ are ac-',f-, -
BN DN * "' .knowledged but not analysed’ sufficren ly because

2 BN .. . -, - of the Problems of. quantrficatron. »

= - -
R N ' . .

Fa - . Jm - B

’ .'.,"‘

‘One unfortnnate outcome of emp1rica1 studres is that /,/f/

.

"' reglonal governments may decide, on' the basas'\f ‘them, thét/ S W;.

‘7? — .one or. more partlcular‘factors are cruc1a1 for deve{bpmentj . "f;i
i . : _;"-Costly Pro:ects to PrOVlde the attracting %/pVice factor 7”jl‘th; “';g;
L ;? . such as water and sewage or - transPOfELlinks are. mounted o Sk
\, e o and JuIStlfled by c1t1ng the Study/"hlch na’“ed these s’ - BT

.II‘.

S _';{“belng most important.\ hen becomes obv1ous, after ?reat

‘amounts of money h been spent and possrble envxronmental

. ) damage has been lncurred, that Such factors taken in ' v N
5 ‘g TR 7llsolatlon,mean’very 11tt1e to ﬁn entrepreneur ofoosrng a . R B
» . 4 O N AR B

3

L ",locatlo for hlS enterprlse.d Indeed these projects often rff,&73"/3, 3

,have the opposrte effect because of the hlgh level of future

tel '..':.taxes they 1mpose on a locatlng lndustry. : .'_-1“‘ ‘ z/.;.
.Q o RV ! B , ) x . . E i ) -
ST T : , 'd"‘_ ."
. . ’ ',: * [ ., ._“' . B
N : T i
2R PERER .
¢ W T, “’3“;,_,;‘5‘3‘. 3, 3 Vi
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'l to failure or high subsidization,-neither of thJse is-‘V

c ot

_'t These factors 1nclude pe sonal reasons, exfans1on, trucking, ﬁnhf“"<;.§

. sl ae, ]
o : e ) . -‘ , .
B ’ < 48 .
’ In this'regard, reéionalvgoVernments shouId look:
closely at the experience of otheks and endeavour to
. T ' : “

'N'studies to location theory is that they show the w1de o f{f

find out what'real or natural attracting factors their

regions possess; Improved service factors can enhance
- . &

naturaI advantages but can never replace them. Attracting

© an 1ndustry for the wrong reasons wxll inev1tab1y lead

: éeptable whe compared tollﬂaustries which flourish :1?3"351‘

e / v » FA '.‘:-s'

because the have taken advantage of natural regional

factors. . 4_]”v*4“i “‘";u»;'f}"}“‘” ' : L
. /‘ - e P :_.' ._x_‘..-"’ _"."}: ‘. “5'.'.¢ :‘ ‘ AR

Perhaps the moat 1mportant contribution of empirical

t

variety of factors con31dered as 1mportant 1n making a e L

no . . I

IOCation deClSan..

/'

ThlS 1s in sharp distinction to ; -}; Lo I I
models built on one overriding factor such as tﬁansport, : :f

market, laboJr or agglomeration. Krumme has prepared a’

list. of empirical studies and a related list of most ’ R ‘ j

s1gnificant factors and reasons mentioned as being most T R ZQuL;f5~

Rrumme s iist 1s reproduced 1n Appendix 2.}{_]

-1mportant

s ~

)

taxes,"land costs, restrictive zonin materials and labOUr ‘ .QL'

"] e . e e Tl .!;,;- T 2.?
to name just ‘a few.l ~ \f,.,n“ P "_‘”I R R

‘This singular phengmenon is sufficient:to challenge @ -~ -3

o
..

AT

' Ly, .o v
. - '.I

SR |
GeograEhz,xp. 35.

Ktumme , "Toward a Geography of Enterphlse,” Exonomic

wp

AR TI itm
"&-‘,“&,ﬁ_:’; < ’,?’




s

the spatially optimal indusfrial landtcape predicted- by

location theories. Inme\w entrepreneurs would

. %

.;fdecis:l.ons which endeavour
,""--'_:‘_when an actual location i{s chosen.‘ Losch s response to
t'._'the divergence betueen theory and reality is most sat- .

1sfactory.: He claims tha’t reality does not prov:.de a

- pure theory describes, holds only under 1ts smple as—",

' 52Mathemat1ca1Programm1ng IR T T

trust the:Lr fortunes to such predict:.ons and few theora.sts

would ask" them to. It ‘seems clear that the predictions

of av model built on the consideration of one major factor,

wt

'.with unreal:.stic assumptn.ons about thle distnbution of ’

,resources and dema,nds, w:.rl be at vani‘ance with real

v

\'),

-

'-_check for theory but rather that theory ‘Gan’ be'’ used to-

- rae

'E\

check reality. Lbsch fully antic1pates that great

1

. ,dltferences w111 be ev:.dent but ma:n.ntams éhat-.; "What ; |

J

sumptions.-_. For this. reason J.t is so difficult to- explain

by pure theory what has: historically Jeveloped."_l

v . ' .. T
L LSRN K

Mathematical programuung brmgs to locat:.on theory a

: '."ready made set of algor:.'thms for solvmg locatJ.on
. "allocation pl:oblems and a r:.gorous framework for the.w.r
appl:.cation. L:.near programming J.S the best developed of

r‘_these techniques and has proved irresistable to researchers

o RN . . _,',: . N R

’-'."-"‘-V'";'.:“'l v "",,';

" ' A -

to take all factors :Lnto accnunt'_‘"

= Jﬁsch, The Economics of Lccatio" o
Pq 358. ‘ , “, . / { . Il B ’.‘X RV s
i [ 4 . L = B b . oos
l!b‘ . . ‘., . A. . ‘:. . ‘ ;
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gy t . JETE

IR

K]



-

-») 7

. lookn.ng for a powerful mathematical tool to tackle the
locatlon pr\oblem. " ome.’ such appl:.catlon of hnear

» o programming to the Weber problem as :.nitially proposed

(i e. choose a production site so as to imize total - .

transport costs) 'was, developed on pages 24-27 'I'his is a

. : D
’ o ’ valid approach to choosing a location as long as 1) trans- Loe

. / \ port cos’ts are so large that other costs wh:Lch vary -2
"'"a e locationally can be ignored 2) the transport cost functlo,n AR

N

} is linear and 3) plant locatlons are 1ndependent. ‘ Il

l R
reality none of these three(conditlons applies. Stlll, an

T T e attempt has b'en u}ade to Justn.fy the appl:.cation of lJ.near 1

Programming “'chn:.ques by formulating the Ob]ectlve fuglction S ‘T
S " -

' so ‘that only

ransport costs are considered and; by assum1ng '
EY '

l

that the transport cost functlons are approximately linear..

- = B (v

Interdependence of plants :Ls not con51dered. , ‘ L

. } Mathematical programmmg modelsr wh:,ch attempt to L CoEe T j
locate opt:.mal production po:.nts on a network of pre- '
o determmed‘land flxed points have also 'been developed. ‘ Some
of these'a'r—.e capable of tak.mg the \fr .d costs assoc:Lated S ,
g | o wn:h establlshing a plant .mto accourrt.. The idea is to ’ )
L L reach a m:.n:.mum cost soluﬁ::.on by balancmg the costs of -
SR dlstr:.hut:.on aga:mst the- cost of - fac111t1es. 'l‘h:.s J.S : ;'.:"'"' . ,
| ’. the well known locat:.on - allocation problem to optimally L .
g allocate sources to demands w:.th the add::.tional prohldem‘ of T
opt:unlzmg facillty costs within the n;odel, It is assumed | .
) that demands are known and th\at the poss::.ble s.xte locations ‘

- Ty
PR s TS B hokl
GRS




\.

I . IS , .- L Lo .

'are'known’. The mathematical formulation 13 as; follows.;,
Minlmize tlbxe objective function z, [ R
S n.w .. m
=3 7F Cdiy xij) * E

Fi (Yi) ———e- Equation 5
Jii=1;, il.;: S .

’

‘u.

subJect to the follow:mg cor)straints._

-x / unt shipped from plan.t iptro .Eiem;ﬂd bR B . / )
,\'j, al Amount shipped from. plant i Y

dJ.J (xlj = Coslt of shipping xiJ from :L to- J ’

FL (YJ_) Facility cost aSSOClated ‘111:1’1 ¥y ) »

"

. E . . Yre s
,41«,'.» - S P W L . R - *:»

i [ Fl (Yl) 1s usually nonlmear and represents large

fi;ced costs for land, buildings, utllltleS, etc.. béfore

E

any product can be produced or store& However, once ,

production is, started, the cost per u.nit Wlll likehy de-"‘

crease because of economies of scale. Thus FJ_ (Yl) ]

does not meet the requlrement of linearity cessary for

b

T e

This formulation is based la.rgely on‘-“MathematJ.cal

Models of Location:. . A Review™ by O.H, -Marks ‘et al, . .Journal -

- 'of the Urban Planning and Development Div:.smn,,Proc., ASCE,

Mrch 1970 L T e R
N N R . - Cd
. 3 . e . . . o e
- . 3 . L - ., 2o .
T, - . oLt ' £
. - ' - L RN . " - ¢
Dl L a '..‘: S - . TN ,
= - . . R “ . B
Lo . } . i L
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,{-:..‘},_the branch and bound technlque"'

V'Thls J;S unfortunate because it. 1eads to confus’x_'.' For - " R

‘,.')\

a stralght forward appllcatlon of the technlque. .’ In fact

F (Y ) J.$ a concave fu,nctJ.on and does ‘not: meet the condltlons -

'set down on pages 25 - 26. The conc‘ave function Fy (Y .} - for

the f:.xed cost of fac:.l:LtJ.es is- the problem to lvhlch most-
M '+. s .

reSearchers have g:Lven theJ.r attentlon.. -

! .' r‘"
- B

SeVeral eff1c1ent method have been developed ut:LlJ.z.mg. ~
' b,z

In {:hls method the non-

.1nteger result at each iteratlon 1s an obvious solutlon to a ,,,,,,
“'r’slmple l:Lnear programming problem 3 ; - 7‘:'

:l‘h:.s problem 1.s, J.n a general way, s:.m:Llar to the plant

-,l»ocatlon problemx HoweVer, the warehouse problem J.S often

refe,nred to in’ the literatur%as a plant locatlon problem -»’ ' " N

I

!

'example, one feature of éhe multlplant problem 1.5 that each

et

,'plant tnust be capable of meetlng all of the demands 1f it 1s o

called upon to do so., Very few w,r:.ters take the trouble to

- and hence the problem J.S nonllnear.-‘ e T T

‘ pomt out th:.s often unreallstlc requ:n.rement,‘;1 lt can usually

[

be ldentlfled bY the Word '51R1P1 ) %\n the problem tl‘ble or L

[ "‘.
. B I . Do e
. .. - L

K]

114. Efroymson and T Ray, “A Branch and bound Algorithm

‘for Plant Locat:.on" ; 0perat10ns Research "Vol 14 1966 pp.. R
361 8 1«. : e e T Lo .-12‘ E

';-.:.'-'

2Kurt Splelberg, "Algorlthms for he Simple Plant.

;Locatlon Problem withasome S:.de Cond1t1ons" 0perat:.ons Re'se'arch,

Vol 17 19?9, pp.:85-111 e e T RN

3Branch and bound is ‘a, technlque used to solve 1nteger~
programm:mg problems- where non-:.nteger solutmns are~ not feas:.ble

e : e
4An except:.on 1s Kurt Splelberg, "Algorlthms for the ,
Sz_mple Plant LocAtion Problem with’ some: Side’ Condltlons"

- . Sy T

Operatlons Research Vol 17, 1969, p 85 n;. Coe e T u;-ﬁij
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@ 1n l) designing a solld waste collection system 1nclud1ng

description. It is not {1nconce1vable that’ each new pl{ant be

capable of meeting {all of the demands butf it should be pomted

’

out that this- requirement lS usually adopted to s.1.mp11fy the

DN 0 . ) < N - ' . : ‘ .
P - P . C s . . N .

. - . . . : : : N o

o . . ¥ . ‘- ¢

N H . - . . :
. P v o . . B N . - ., N :
W - . . . R R . R . ’ Y,

_ mathematics.

S T 'I'hese problems would have an applicatlon, for example,

- \

location of ’a system of warehouses for a new distribution

system.‘ Even in these applications, the ,xsz.mple requirement

could éreate problems J.n e‘-.actual solutio.ni.‘ In other words,
the solution method does not’ spec1fy a ‘1imit to. the size of |

. the warehouse or plant 'but' assumes that the s:.ze can be
J.ncreased £ the demand for that\ particular fac111ty :anreasL:

In practice, sucL\ flexibllity is not generally avrilable. -
: , S . |
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° . A METHOD FOR: EVALUATING INDUST IAI) LOCATION ALTERNATIVES e
. ' o N \’ ; o :‘ Chapter i i .' \ :,‘:"\ -
| oo ’_-A."o:;f"- s The Method a,nd Gonpepts R ; lg -
e et e e ablos t
.co‘ntribntlions tb 1ocation t,heory and traced these 1deas' e v";- ‘ .
) _,-‘ to their present d‘ay appllj:ati'ons.‘ 'In addition, the ) -
" . shortcomings of each major theory were related to‘.the l :}“;’j—.’y“ 3 "'
< ;.," assumptions on which the theory was developéd T,he work ';,
: : of many imPOr ant researchers 1n the field was not S J ' TM;'
£ A ' explir.utly examined buj: referred to only as 11: affected '
L ,; the several maJor and distinct stranas ‘of theory that ) 5
] . ha:ve developed ’&z { e B i
| e A? mentioned J.n, the introduction, the method employe ’,
'.o', a2 in this work 1s to draw on the varioue theoreticalyand
enpirical studies of! the locat on“problem to deyise ar
) . straightforward and pract:.cal tooi for choos:.ng an effici :
. " location.n for a manufacturing or production proce.;s. :
- : L ‘ In focation theory literature, vlhittle. exi ts in the ~ ,, S
an way of practical methods that can be used by the firm fac Lng k
T a- locat\ion dECJ.'Sldn; Perhaps the most useful of these can.,";":-‘J'.: R
be found J.n boJks that are put out by firms or associates of | :




' L. o CU [

-firine who' make -a business o’f-lodat ng blants -for. others,

Even so. these cannot be properly called "methods" as | : ¢

they really are only guidelines.“ In the.same‘vein,.'"sets"

of guidelines ar publixshed2 wh:.ch l:.st many of the factors- ;

4
.

S

T a final decis:l.on. I.‘f‘l
Very little ex:,sts m the way of rlgorous methods !

. are ava:l.lable to the decision maker f.o:r: distinguishing

R . . e,

that may \affect the choice of location. The user is’ ' ;

J.ndustry and to use any convenient point system 1n reach:n.ng‘f Y

locations which will 1e d to maximum profits, ! It' ::.s . .
; ‘ 'precisely to this problem that the curre);\t work is. meant
S to contribt{te.' It should be stated immediately that the
‘ R | R objnective of this study is to deVeIop a- pract:.cal, rigorous
: ‘ - .- and straightforWar method for 1ocating plants. Each of
4’ these three quall;tiers w111 now be Qef:med .. : ERS
" b ; By Eractica .'I.t 15‘ eant that theqnethod should J ":‘:‘f‘lf
) ' operatewlln the realm‘ of’the balance sheet._' A dec1smn '-‘5 . '
g makex:lmay admit of considerations that are not usually i ',L_
. translated into monetar;r values but 1t 1s félt that such_- o
_ | \ consnierations, commonly cal],ed J.ntanglble can, with a ‘.-2,;;: :::_x
- 1Leonard C Yaseen, Plant Location, 1956, Amern.ca{x : -
T e Research Counc:Ll, Inc. ’ New York. Cher R (P
- _t.:-:..: ’ 2One such set 1S conta:.ned :\.n Appendix I. e ot

adv1sed to choose those wh:l.ch apply to his particular L RE .




little manipulat:.on, ‘be converted’ tq practical values.l 2

o It may be that some ractor, :n.dentified as: persohal and 2
. therefore :Lntanglble, cannot be con}Verted ‘to dollars. .' ,
' ‘ | ’ .Even so,._by including J.t in’ the analys:.s,' some 1dea can "
| .fJ be gotten of how much wn.ll have to be paJ.d, J.!l\ termsrof ' )
3 ' lost prof:.t potential,. to sat:lsify this requirement ) , , .
= By J.gorous, 1t J.S meant that the met‘hod should ’ ""
.". s \operate in & precise manner and should be: amenable to S

SR ‘- .5 checklng ;by apthers famlliar w:.th the‘f

F o ,r--r'

ndustry and the method

B ‘ ThJ.S means that 1ntang1b1e fact} rs:¢ suc:h as ;labour Gllmate ~ .
".‘ and commun:..ty attitude 1" 1-“- they al§e', tovbe used as locatmn
S factors, must be converted to quantifiable terms 1n a : : ;
o o \ ' manlngful way.‘ - Many iocation de'c'J’.sions are: made on a- v ‘ N S
’ * _‘ "huncP basis w:.thout a,pplying any evaluatJ.Ve teChn:Lques to"j.!"--:;. . , ‘
’. :t."' o '.‘ the deCJ-Blon prOCess.', By us:.ng a- well defined method,. it ’ o
, 1s felt that these dec:LSlO#IS can be put on ‘a factual basis ' )
, . and elther Justlf.ied or shom‘to he profl‘t lmu_tl*ng. ‘ In l - ;:‘ - _’_. ,
5 HERTIN | e’-t'her case, anﬁanalYtlcal teChnique wh:Lch reduoes the n )
* .: ’ I.‘speculative element in"locat:.on dec:.smnsl should be Weléome,‘ iy

AN 1’l‘hJ.s agrees with Greenhut, Plant Location, 1956
St HEE T where ‘he claims ‘that" personal cons:Lde;:atJ.ons can- really be— '. S
) B '_j'_f - reduced- at least - partlally to- econoriic terms. He offers - l K
g ” ECONTRRD | & method “for. the conversim’x.. R T SR R S
- S 2Hisxamo Nishloka. "Locat:.lon 'I'heory in Japan' ' Proﬂess = A S
o :'.'Q' “in Geography, Voly "7, - 1975, pp~133- 200" ishloka s study L
T p01nts up” the :meortan e of personal cons:.deratlons ‘and-, 'j .
F suggests that these coald also 1nf1uence other factors,-f',_" o,

Lo

L
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& - 1 W * - + . . )d * R K ' !
L . , . . . ’[ . —~ L3 . e
Vo T ' oW T ° - e
" Ki ’I, ) A o N :: . ¥ v 57‘- a
- - . . : . ? Fuoun QJ’ ’ ) - N . R K
: - :‘a._". By straight forward :Lt J.S m.e.ant that t;he method ahonld . Ce
, be clear and logical :.n its approach w:.th -a minimum of clutter
i = ! PR oo ,~'."r I .

from either its formulation or language.' In thJ.S regard, the
S " o : ;
e T method Wlll appeal.more to common Sense than anything else.

. . a
PR .,

If stJme aspect oannot be f:.rmly grouhded in commonSensical :

..4

. -

P
.o

reasonang, it must he abandoned

o e

Th::.s doesnot mean that location dedis:Loné yv:.ll be made :

p,,l.e or that the amount of' ’work requ:lﬁgd’ to make such ;
.:.‘-, et I.' o ( l -
T decis:ions w111 be reduced. \ The method proposed will not provide

il - '8 .-

e rule of thumb solutions or shbrtcuts through a dif’éacult problem

area. What it Will do 13 break the declsion down 1nto eas:.ly

Lt o

discernible stepé that can be looked at 1ndependently and then s

comblned 1n a way WhlchL w111 ident:l.fy the best solut::.ons. :The.
Bk

:..‘I . -

plural l.S used beeause 1t .I.S recognized that there can be no

[ o % a

ne beat solution to a problem encompass:mg so maby and varied

P

w

N

factors as*bhoosTng a production looation.l How good a aolution.

is deVeloped depends :Ln larg'e part on how qood a set of -

Y

alternatlves is avallable. fer:om which tp choose.v.,. It mus'c be

recogmzed that a method wh:.ch does not select the best _Se't Of

[P '

alternatlves is not an effectlve method- neither 1s a method

B S S

j'"'wh:l.ch selects the best of a set-"of alternatlves and does not

V -'j' reVeal that a11 of the alternatives are degenerate. : ThJ.S means .".‘

that an effect:l.ve 'meth‘%d must not only 1den{::|.fy, the best

solutions have in‘herent mer:Lt. In other words the method‘

4

must evalu‘ate alternatlves J_n both ca re“.lative and an absolute =

‘ - . |.l : B .I-

sense I




The three tenets on. which the proposed method is

- -

50 be based are as fdlIows.":f

. 1) Factors whi h - influence location ch01ce are of :

[" two b sic. types. They are critical -and noneritical. - )
: _ Critic factors must be, present in minimum form or the. | A

S (,‘,‘ R location is not’ viable at-all.. - N mcritical factors have - .-

fect on profit: potential but generally will W

hout the failure of the enterprise ifxover- T

B " hot bing
W L 1ooked.

' . . i . ! /‘/ v " ; . : . ‘ N ~
L ff 2) All“fac ‘rs, whether they be critzc;l/df’non—: E o
s critical, must be\eévaluated in terms of their -locaticpal . . .. " .
hvariance and their elative importance of/size in the

‘ related, but ‘algo . in: ‘terms., of the demand or ma_ket share sl
. i« which .can’ be éxpected Af that location were .chosen.' This . ./,
T is nothing more ‘than a. market forecast with the effect of L
.. location taken into achunt oo SR

o : ‘

L S - L AN

' f;" Each of these three will now be discuésed 1n detail//

et

2 [ R

g\' It wily be recognized that there is really nothxn/,new

in either of these three ideas except perhap the,com-C‘:;

/ EN

'brning of variance and relative 51ze to evaluate chation . ’jﬂ o

- . '.",__l ..
Very few terms will be used 1n other than their

/' -

e




- - /?f_,,.% Chapteéxr 7 ‘:. ‘.d

i\\ - 5 ;~ ‘ Critgcailand-Noncritical Factors C _‘5.

; ' - wThe aspect of locatlon problems which nausee the .

! most confusron)ls the lumplng together of criti#al and T,_ o
;“ noncritical factors, A critical factor 18 one whlch must-‘ ) ‘
"v.,f " b present for a locatlon to be\v1ablem } _‘f : .';§~ ;
f_j Prlna aindustry include 1and for agriculture, forests “f"}’fff“,}‘ff

:};%l fffg‘ﬂjaffor bﬁib; ;gg?aper’and ore-bearlng deposrts for\ganing, dn

» - ! . ' e
R erlals on which an: 1ndustry 'T” IR ¢

o‘lts success. The presence of .

suc resources does not necassarily mean an industry wrll

. be vrable.‘ Market and recovery consrderatlons may st111

7 '.)>\3~n ‘ rule outﬂthe development or immobxle‘resources.* Even'rf iF:

% at \\i' g'proves feasrble to. develop a certaln resource, the actual

i i \\\ locatlon 1s not fixed totaliy by the locatlon.of the resourde.'

L 'f;j'e ;;allablllty of" power, water, sultable bulldlng sztes,';‘f
L i?tr_ 'port and>other factors w111 be 1mportant 1$ flxlng

, . R
N N ‘. . .

T 3'“ Qscal. However, 1n/thls case locational
S . chorce 1s w1der because raw materlals must be assembled
\ 3 : .-. .._7-,"~. SRRCTENE

> enee .a greater 1nterp1ay
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industry, for example, the relatuve importance of iron

ore, coal ox coke and scrap must be balanced 'Here again,‘
[

this tradeoff does noﬁ completely determlne the actual

< ' location. Labour. and market con51derations, land for S+

-

production.sltes, ocean ports ‘and- rail links will all

- 1nfluence‘the‘f1nal chpice,< ]> d B . R

;»i-f, [ Clearly the unique feature of crltical factors 1s i
‘.; . i l ! l .. "J'
that they tend to determine the region or regions in which

b

As such they may be thought of as~basic prerequisites

‘rather than specific 1ocation determlnants.. ﬂhei)éct as,,.
broad f11tering factors indicating Wthh regiohs can be;if‘

consxdered.- It 1s~conceivable that such factors may. play 1;

M

little or no part in determining the actual spec;fic location.

They provide the first screen ;0K filter which determlnes

in, which region or regions production may be conSidered.

oL . r
Rl

It 1s necessary at this pornt to distinquish clearly between

the terms region, area, community and srte. ,1~’?”' '-¢:'3 ‘;'”

‘ . . .-.1,

i ~

'F'J,; A region is a geographic space definedfby discernible\

.

-.

~;f)/' natural boundaries and has generally uniform character- QAa

N 1stics.\ Political bOundari s.may be imposed pver'but need

M

j.l \ not c01nC1de w1th natural boundaries. Ma3or/dra1nage “:“'”
"u.f;}. ST systems are good examples of natural region An area 1s

"-”f}fff ‘a restricted portion of a‘region such as a river delta or

EI ,g?’- a plain having specific uniform character stics., A gg____iEX

. :
iy I - RS

OISR L "fl‘is an established grouping of residentiaH units or a‘




. _,‘ . )
. clustering of 1iv1ng spaces. ~Examp1es"include villages;

towns and cities. A site is a spec1fic tract of land

suitable for the construction of industr : facilities;

Ny

It is the most specific of locational terms and generally

a refers to the exact location within an area or community

/ t .'Ax

' Sitesfma% be serviced or unserviced, A site may also be

P il

determined by natural characteristics as in the case of

3
ko

‘‘‘‘‘‘‘

AL . .; *

as levelness of land, drainage and bearing capacity of

,--\ ,-'. L l
: y LR . :

soil are only considered after the region, the area and,.
‘. ) Cd .- I

if applicahle, the community have been chosez At each

sr

Perhaps the most frequent mistake made 1n chooszng a

.

' area or. community. Hence an attractive well—serViced .and,

- . < ,

1abour, raw materials or some o' :r important and perhaps'

»

1

critical factor.

o
O

v -
-

' .-A . . . . Je .. 4‘ -
The purpose of this-discuss1on is to establish that

the first step rn lccating an industry is to determ ne'
the critical’factors which are prerequisites for that"'
2K .

» . LE L
spective regions and areas be identified.% It may turn out

particular industry. Only after this has beencdone can‘pro— ,J”

that several regions are possible and an evaluation of the

’

'; merits of the critical factors will usually 1ndicate Whlch

ff)f

reaion is most suitable.u If the choice is Btlll not clear

stage the releﬂant factors must be'considere A?f-'* .i*nf
f‘\ : . sl

location is to pick the Site before evaluating thé region,"

&

'\ low cost site may be chosen wrthout.due regard to climate,»

’ﬁ;7hydroe1ectric installations.“ Site considerations such 3ji¥1“

.
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o noncritical factors sAould be considered;-'The.inherent

T y'merit in thlB approach 1s~that the critical factors
ll‘Q receive carefur first’attentinn and only after it 15,,
determined that these are present in adequate quantity ’
and quality will secondary or noncritical factors be . *‘ff
‘ considered. | o e 3 o ' fi
| '. ' .. ., A " - : - N , ‘ »S-j'-;*
Location theory recognizes the disti ction between A.J._':; . ng‘f?
T ;critical and.noncritical factors.a WEber/Zistinquished ; 'z‘i::fli:?ﬂggg
mtlywﬁ betWeen general and specific factors,%dreenhut reierred ff;jt;;f};j*}f;?;
:n; to factors as being basi!’orzsecondary.“kasuqa, %é‘ U ”_ 4
| 2 L prominent Tapanese location theorist, discussed the'inter-~ i";;tifﬂzhii
'i{:;{,L{r action of 1ocational Londitions and IOCation factors.?.iﬁ?ﬁ’h,‘idX:"i'ﬁ%
. R Empirical_,s‘tudies al#o refer to this broad divisi.?n of J .\

factors. The McGrawhHill sﬁrvey analysed Yy Mcnillln re-

o g cognizes location prerequisites and location determinants.q :

14 :

{}{: S o f One may well ask how are critical and noncritical

factors to be distinquished It would be reckless to

1mp1y that The distinction is ovaous. Many ventures o :’ O

—

.j-*'ﬁ:'”_f, Weber, Theory of the Location of Industries, 1929, ‘ e :
©.. i PP.. 20 24.3 -;;t_“:, ’ PRREN T L NN .3 EEPN

o] ;".»:- '.\‘ f Tf‘ 2Greenhut, Plant Location,_1956, pp.'103-105.

-

o 5‘21_*"}~:=":3s 35 Kasuga, ”Industrial Loeation and Regional ©o
R Orginization;" Oita. Universit‘} Economic Review (Oita'
Daigaku Keizai Ronshu E 6y ..

L“'ff ».‘:f'?: 4T Ev McMillanJ; “Why,Manufacturers Choose Plant
o T Locations vs. Determinants of -Plant. cations," Land T
S ECQDOI!\J.CS,, v01, 41, 1965' PP- 239 46 ::,_-,"‘ . )

s q}.{ﬂt‘""« iy

‘Lﬁﬁg "z«f :



'be_recognlzed,

. may. take'place.

‘cost of transmitted power, the resource
”a locatlon._

~fno§cr1t1cal factors.

are crltlcal and whlch factors are noncr“

-Skllled labouﬁ pool, related technology,

--Supply, a power supply and a market fOr

","’ )"‘ ,‘

'7¥4ione of these lS m1551ng entlrely Or 1s a‘
-'1nadequate quantrty or quallty, a pulp a
"rnot be viable. ThlS 15 true regardless of what 1ncent!ves.

are avallable to lndustrlallsts from gc ernments.

however, that‘a-certarn
) ot .

For exampie, an abunda

t;cal. A pulp and
the mill srte, l,,t

an adequate water R

A

ts product.: If any ',:"';;;_"“"
ai able ln : ‘ P

d PaPer plant will i:}fi}/_ﬁ

It should
ount of substatutlon

t and rich, forest;'

resource coupled with a cheap dellvery ystem w1ll permlt

K

if the cost of power is excessxve or th

the plant should never be bullt Thls s

for all tlme- as more lucratlve resource‘

.demand and hence prlce, 1ncrease sufflc

'-:Slmllar reasonlng can bE applled to any

The amport nt p01nt 15 that

Y-

gbe satlsfactorlly evaluated before con31

Only ln thls way C

a 1ocat10n be establlsheda ,’ '“;'“

. B . ]
o -
M r‘..

o

'may be commercral

.greater expendltures to brlig costly po er to. the site However-

supply is unrellable,
1tuat10n is. not flxed ' o
are used up, or as .
lently to Justlfy the~ '“ .x'f
lndustry consrderlnu o N
crltical factors must

deration is, glven to

an the fea51h111ty of . — iﬂ

P R e ) g e o e



| S Chapter 8 |
- | Va;iance and Relative Size of Factors s

. ’ ‘ Worgettlng for a moment the two tier approach.

.
»

e fi whlch*must be\qeed 1n evaluatlng locatlonal factors, theA

t

questlon arLses as to how locatlonal factors w111 be
3

K

’ f evaluated [ By thlS is meant, what pre01se methodi 111 be

';'«used to quantlfy factors ao that a location dec1s

P s._

‘i‘%u L be made? The ldea to be used here is to take the p01nt -7*‘

© P T

K oot

'locatxon guidellnes and t1e 1t directly to the locational

variance and relatlve 51ze of the cost factors for the

-lndustry in. questlon. The real problem w1th most welghtlng

_systems 1s that they suffer from arbltrarlness. No exact

'method is avallable for determlnlng the welghts whlch

should be a351gned to the varlous factors.;

! Y - e . . N i
r 3 - . . r . . hiad v i K , 2 P LN

fﬂ , Thie‘iS'sinilaf,to the induettial'éngineeringiproblem'
, o O | T a .
- 'i’ “in job evaluatlon schemes" Here a non-arﬁitrary method 1s

:?ﬁ; - - | needed to a351gn welghtg to ]Db evaluatlon factors such as‘

sklll,qeffort, responslbillty and worklng condltlon%j
" ;

Sﬁalley has p01nted out that welght can be tled to varlance

accordLng to. thls postulate(’"When independént relatlve

| measures are comblned they automatlcally welght themselves

e

..

on. éant .

; : WE1ght;ng method 1mp11cmt an emplrical studles and“used in h;f

w{‘—fg‘ " U“;"' et
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in accordance with their respective variabilitiee.“l v

' R
'

Hicks Tecognized the merit of Smalle&'s postulate
and suggested that 1t could be used to tlghten up plant

location declsions.2 He did’ not considér that, the relative

eize of'tne'factor should also be used to corr&ct the

. wééght. Nelther d1d he cons;der the 1nfluence of demand

on locatlonal cholce. ‘”7~';flf{nﬁ'-q T~ e

." s
!

'.» N ;'-'\,"- - N PRI

:“”the ratlo of 1ts standard deviatlon and the sum Of the

~
LA

“standard deviatlons for a11 factors conszdered Expressed :'

mathematlcally. R v’;_" ’ "1{ “"'Y' "¢:1 "f‘!
y : _ ) . /A

i1 N T T N - .

e L A F . =====-~ Equation 6

- T a - . . L

o ) ‘j_-'_—.qu' J' e A .'

‘Where mivls the~weight assxgned to factor i, i—l n

o oi'ls the” standard deviation of. the d;strlbutnL
.. for. factor.i, over all locatlons b j lm .
and is. defined as . VPP

:{ﬂ, e T > S f;

: n: is the number of factors.to be con51dered

ﬂ_m 13 the number of locatlows for factor l,j=l,
. \‘-‘ .

el ) - e N 2

!
s
[

—————

lHarold E SmalleyL “Another look at ]Ob Evaluatlon,

‘ Industraal Management, Vol 4y No. 87 1962,Lpp. 17—22.

zPhlllp .. Hicks Snd Arun K. Rumtha "On% Way ‘to
Tlghten up Plant Location . Declsxons," ‘Industr
YOI. 3, NO- 4' 197;.' qulg 23. N ”.. : :- ...;, "W.“ s

al Engineerlng, 5 ;




'hx. £44 is the Jth.element in the distribution of, o \
. ' factor i. B -
: ‘ "'. ) fi is the méan of factor i defined{as fix-‘__;j;jel,n'
- ' .“‘ . of course,variance, the ‘square of the standar& devgation, '
‘ could be used directly‘but thels: andard deviation is a
fnore familiar term 'Both reflectlﬁhe dispersion of scores \
, from a. central mean. Since we~are onIy interested Ain
) '( ' relative measures,thelstandard deviation will e&used.
. g S \ REN
L ! i . The appeal of this idea for plant location dec151ons
fﬁ: i7{ is‘strong because it neans that if a pa;ticuler_factor l
’{u- , i‘ is not locationa ly variable it will have zero'eeight a

.:;.i - f- process.i In contrast, a factor which is highly variable Eijtfi“ R

w111 receive weight in proportion to its va iance. &nd vﬂhf”,'ﬂ‘ﬁfh;;’
Wlll therefore figure prominentlvﬁin‘the decrsron process.
;. _ ‘ | For example, 1f 1t turns out that the cost of power'is s R
gi' i a ba51ca1Ly the same at all prospective locations, then jbj‘ﬁv° : I

?}"; L power is effectively dropped from the analysrs. If on the e

-

g'léxl o ' qt er hand, it turns out that the cost of labour is

f -
\'highly variable, then Iabour Wlll receive a porportionikely

VU ke 'w;fgmng. ‘i;...:;f' TR nt
BT The exact weight for a given factor 1s*determined by T
y - multiplying the expected equlvalentl annual cost associated ‘
e '#:“Z RIS PR DTS R L : ‘
.:.:'* e R ! ', -' {‘ ' . 't‘. .‘: A B ‘..-..‘"P. '_‘ i 3
‘. U Yahe use of 'equ%valent' i lies that capital :ﬁV

@ﬂ*i‘-: ' g expenditures will be) amortized and’ that intangible values
oo T w111 be converted tT practical units.; "_“»u “

N "~'{‘."~ .
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j‘j f”}f, S associated with’ factor i at- locatlon J ‘ "" !

by'applylng thxs stralghtforward approach. Deter- féfffﬂ
mlnatlon of the expected equlvalent ahnual costs is’ av '
most 1mp§rtant step and Wlll 11ke1ya1nvolve a great deal oﬂ
- . . v . E i o D - :‘. )
, R . NP o -'} ! .
e ‘ | . N ‘ f,« . Y ‘ LT ' :‘;

with the factor by the ratio of'its standard de&iation ’

to the sum of the standard deviations for all factors.

This ratio will be referred.to asuthe\factot variance

The’exact .

. ) ' [ ] s I N
defined by equations 7 ‘and 8, : |

ratio.and is defined by equation 6 on page 65.

weight Wj is |

Wi .= o , . -
noo Cij:fﬁ"fT Equation 7

i=1- . C et

| o b or ' . P (RS \
o - o R T " - B "
\ ‘:- '“ w_i ] mi . ci_ ‘ - . .‘-.' —-——-- Equatlén 8 '," R x - .
. R z ~‘ N ' - \ W . ", O _""‘ T ot S N T
. T, . . R N ! I
_-Where CWy 1s the,exact welght for factor 1"-,;v R L
{" i . ‘-_;1'. i . '~ ",' . ‘:; R o s os - vl - 3

- “wi ig, the factor variance ratlo deflned by~ :ff}}: :wf;;'?-fi-i
Equatlon 6 -;«- Ll LI e

e . . . LT, o
S , o

l‘\K. e ‘ L

Cr

C¥j18 the expected equlvalent annual cost‘

iﬁe total welght for each locatlon- Z WlJ ‘i determlned

Cooi=1 " T
and the locatlon w1th the lowest total welght zwlj is the )
least cost locatlon.A How the method actually works w1ll

be illustrated: w1th an example after the theoretlcal dls- 7 ' o

cu531on 1s complete.- ] o Vel SR -
. 4. . "“, . ..: '. . . Fae » ‘: ) " "v'.
. . . : - v . ., . "_‘ e _'.:‘
It 1s clear that use of thlS method w111 requlre a e

determlnation of the expected annual costs at each pro-A"

‘ spectlve lécatlon., It 1s also obvious that any number of-ﬂ-
factors and locations can be compared 1n equlvalent terms-- ' e
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work. However, there is nothing new ‘in making such a

- determination, except that detailed estimates are

usually done only for the selected location. Extending

the process to include all prospective feasible locations.

-

as determlned in the 1n1t1al analy51s will clearly pin-

8 e,

poxnt those alternatrvas Whlch Hekit further consxderatron.

Because locatlon plays such an 1mportant role 1n the sucCess

-

of an. lndustry, it should not prove diffrcuit to convrnce

,‘,‘

A v e

looks after the problem of hlghly visible but pro-Fw

portlonatelg small costs automatlcally For example, LQ,

i +

land costs are usually readlly dlscernlble 1n a. location

analysis but may amount to such a small porportlon of total

annual costs that they could effectlvely,be lgnored

Instead, what usually happens ls that land costs are glven

4“*

greater welght than they merlt because they are so v1s;ble

in the decrs;on process. A less obVLous cost factory llke

f\;entirely because 1t doesn't stana out.» Marketlng costs

may be hlghly locationally varlable and at the same time'

R

account for a relatlvely large/share of the cost structure.

: an entrepreneurﬁto go through thls pr0cess. -;QH:‘ﬁJ’E“ﬂ

. marketlng, may be glven only pa531ng attentlon or 1gnored

These, takenrtogether,would m:an that marketing should.k

L

The method propcsed uguld automat1ca@ly~ensure that a11

factors whether they be hlghly v131b e-or obscure would

N




vaﬁt of these operations With the expected costa of the proposed

réceive_thereorrect weight in'pursuingda,location;decision;

- I . . . i 1 .’ . ! v
A .

A less obvious advantage of this method is that some
insight into the inherent merit of a location may be ’
gained by including in the analySis one or more established
1ocations already in production. By comparing the costs

4

operation at the'diff rent 1ocations, some idea of the

operation at these 1ocations may be obtained Becanse of Yo
scale economies suoh ‘a: comparision is best done when ";?”fg : .
expected vblume is taken into account.‘ In this way, it hﬂffiy_ )

» - . T~

will, become clear how the proposed location compares k“f“ ‘ffn'

) w1th existing locations and whether or not a proposed_' - ;;
:x 1ocation has advantages relative'to the 1ndustry generally ’e
‘or lS simply the least cost’alternati e in a set of poor ¢ 1
alternatxves.' I% thls proves to be thexcase, then clearly , 1?
.d more alternatives mustrbe generafed before -a locationﬂn f.:”,.' :
Tﬁ' ff- Needless to say, such comparisons require the S - 3
| gathering of cast data on existing operationsﬁunless, of : -
course, the 1ocation:decisioeuto be made'involves ‘a branch i
# plant or a relocation(;;in'these cases comparative data | *ﬁ: . ﬁé
wmlh be available from the firm s own financ1a1.records. f;g,tkfa 5
* If however, the proposed,operation is entirely hew, it 1%;2f¢ o é
1s 1mpérative~that comparative data be obtained to test -'g ,: i'
whether or not the proposed operation is feasible on anwf" f ! ‘:g
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> ) , industry wide basis. “Unf tunately it 1s not always
' o, _ ’figures combined wﬂth»a knowledge of the 1ndustry 1nvolved
) : it should be p0581b1e to develop realistic data. Afij
: ; ) ) Before-mov1n9 to a consideration of the 1nf1uence
LI ;{'{gof demand the problem of how to convert intangible factors

'f";dealt withfi These factors have usually been ignored

L:L entirely 1n location theory but have been proven to be of

L

i gread importance by empirical studiea‘into location fi

N

fz;{ﬂf"}dﬂdecisions.l The method suggésted by Hicks and Kumtha 5‘401:3 L
N I el sl ST

ﬁ,?g“';-should prove successful ﬁpr dealing Wlth intanglble yw[“

» "'n-. vl

.*‘. . ;,M;'fffactors.l These authors suggest that intangible factors

\ such as - labour attiLude and community attitude be 1dentif1ed .

—
pra Lt

and described in detall at fl#e discrete but arbitrary

’-,- N . w‘

levels.‘ The amount of annual costs assoc1ated w1th each

S .f,flwi level is then 1dent1f1ed. For 4xample, community attitude
e % - . e
can range from hostileﬁto friendly._ Each location is

aSSigned to the most’approprlate level and thereby an

expected equivalent annual'cost 1s determined. These annual

wea ete g N R Sl S TR SER .
'
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'vcost of insurance and security and ‘the- number of )
\benevolent buSiness societies theacommunity supports. A .

[

f}-'*f Purely personal considerations may prove 1mpossxbie;f§-'f

'used to put such consuderations on a more rigorous ba51s,"

J”f It should be. pointed out that all 1ntangib1e and persoqaly,

i are contributory to a shutdown brought on p 1marily by

© Its success hrnges on the - abllity to assign relative N

. o
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This method is: arbitrary to somé extent but may yéf

be*tled“to some measurable 1ndicators,such as vandalism,‘ : ”-; "

« T e

values to different 1evels of community service and o e

attitude and to identify those levels in particular L

communitles. Labour attitude can be analysed in a'fiff;fuk o
51m1lar wuy' and tied‘to lost man days per yeak because ?‘
of strikes, 1ncidence of w11dcat strikss, abseggeeism ,fo‘i"' o

and otherriabour unrest indicators.; 5vgy BTN ,’{,ugﬁm,:jﬂ »

-

to quantify unless the decision maker 1s prepared to name‘rff:§~,:

,.l\,. e ¢

an- annual payment for which a preferred location would bBZ‘

glven up.g If he 1s~prepared to quantlfy purely personal RE

ey

[ES

2

factors are-noncritical 1n nature,, 1though it is pOSsible ff,;L'

to envisage community or labour hostillty leading to the

.‘ PR

fallure of an enterprise. More often though, such factors

inadequate conslderation of more critical factors or unr ’ f
antipipated changes 1n cr1t1ca1 factors. ”J;ﬂ P EP
. When SUCh Purely personal factors are conSider d in ;jf-f'

R

p a location de0131on analyais. gt least some idea oan be -lf}ff
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' con51dera£I5ns““the_pethods of utrlity'theory cFuLd be f"j 3f‘g‘3}::f“
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. of max1mum prof;t potentlal

‘"Locatlon .and thé Theory ¢
of Economlcs, Vol

‘ i . n . '\“
: | . 73. . N
. - .
\ a , |
N, ?
;>> o
—_ »4 3 ‘ap er 9 . ‘ ,f
. " Demand and Market Con91deratlons . :
e s S
. » o . I ; . . . P \. ) '- L . o N

s

If a locatlon declslon Were made strxctly on the R

‘fThe develooment of‘locatlon theorx ‘fﬁfQA ]
ihas shown, however, that least cost location models'as ”ﬁi;_ T”"\h-
:put forward h&tﬁeherldo not necessarily lead to{’g; E s i if‘<%i
. ;;/(/naxlnommfrofrts., Thle fundamental argument'ls also ;'“- ’”- . ;
recognfted by 1nterdependence location models ploneered
by Hotelllng. The work of LBsch, flrmly establlshed the fﬁ
) 1mportanoe of thenmarket in determlnlng the opt1ma1 i S ‘*
locatlon pattern for an‘lndustry.f,'f-:' ” g - ;y }gf{
t_’ R .f‘ LT L ”:4- R R
In reality, anfirm will endeavour to select,a locatlon ,':';} Tff_

B

It must therefore cons;der not AyQ;: ey

only the looatlon and costs of raw mateEials and other cost- '(\;;:Q

related #actors but also the 1nteract10 of locatlon and ! S
. :, . l. .. i. ., ' ':‘ . ". : R N
LY k -

e T —
AWeber\ Theory of the Locatlon of Industrles, 1929.

...... - i g .
2For an analytical pr of of this see L N Moses,' oy :
f,Production," Quarterly ‘Journal .'" 7.
72,_1959L,pp..259 72.,;uf¢;, ] m:...:JQ'gjg-'
. 3HotellingJ "Stablllty in Competltlon, Economlc SLEUN
Journal Vol.¢39, 1929, pp.-44;57. ,'w . RRDE H i
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. demand.i This 1nteraction occurs‘in two distinct ways. ;ffffﬂf'f;f

First of all, the speCific location creates a spatial Y

onopoly in the local area, and secondly, the minimum

.. cost of production establishes the minimum_price of the

Product which in'turn.affects the demand for the,product.f».;;;Lipnidu
It follows then that these two influences of iocation on ,;;gbf,;,;;id

demand must be taken into account yhen making a location ) ;]W‘f*“

ﬂ”;decision.: Interdependence location models concentrate :;;u?fﬁt ?,ftg;

“i on the spatial monopolx,;spect of location and essume/

\ . ‘ B

firms reffreely mobile along a linear market

In redvity, firms must take a long look ahead when cho— {F“" S :

osing a’location because most plants will be depreciated
over ar fifteen tg twenty year life span. In addition, -,.t’fl’fLr"

the °°5t Of moving a plant is generally exceSSive and ?3;f=r¢g-§ SR
Wlll not be done until alternatives are exhausted .rt;}%}
[T Ay

therefore necessary to postulate the permanence of’ V?'\5; :ﬁ Ti,fy

1oca&ed fac1lity for a minimum oJ fifteen years._ This ;Tj:?:vﬁﬁb TR

;“f minimum peniod is seen as the location,deoision planning

3 »
Yo "r.

s . o s
horizon. A locating f should therefore seek to delimit “f;,,_{;

o e { "z‘, 1 N .‘\,A PR

- its market from encroaching rivals, and to maximize : 5‘.;}'

»nn"'
.

demand through the 1nf£uence of a. competitive price 1n the’

: imarket over the minimum location planning horizon of

lfifteen years.‘ Fer purposes of is disLusSion the long,

ﬂ %medium and short terms will be taken as fifteen, ten»aﬁd’



] : ¢ . . ) i
-It is impossible to know with certa:mty the action C <

fwh;ch rivals Wdll take but it islsaﬁe to assume tha}, in

‘;;the long run, the entire market w111 be served ThisAiS‘
A'ﬁ_brought about byvnew flrms entering to supply areas too N 'é
. R * v . Ay
3;remote to be ecohomically supplied by the nearest existing

-ong run, the firm s market«share

ISW111 be reduced to th a ea of its spatial monopoly .'}Qrﬂ'ifﬂﬂ{;“;ﬂ

4"

..unless spatial adjustme ,,s are made Al With such uncertainty
._:and market dynamics,'howldoes ac firm gﬁ about chooslng a»f"ul
profit mastmisiig losatlons . v ol

3

Clearly the firm must speclfy its objectives in the

V'short, medium and long run and some deczslons must be~~‘ . ‘l;'_.CQF'

’made as to expected production volume; m9 hlgh yolume .5J ; -
o ..,, E "'( :
plant.may bring excess profits 1n the short run but w1ll Co o
] w A aJ ;;#.:;;

be costly to own and maintain if volume must'be decreased

because of market conditions.u All of this pOLnts up the f;}-f “

;gimportadce of the interaction between dEmand and lbcation, Jénd‘lﬁ'”

,and demonstrates the néceSSLty of'a'thorough-market analys;si*»“fléﬁ
Lo e B
Jover the iocatlon planning horizon.r The aim of this '4":4, o

1‘ - «' o N '.’"51 “. '.}

.[analy51s‘would,be to determine the expected demand from ,;"i;[gé*r‘}*

e each feaSiblexdocat on over the short, medium and long

. P Lo i _‘ -

Pmterms.n Actual distances and existing fre ght structures A
' ‘ . ofoe e .ﬂfz .
*price 1evel and market share.n;

etermine the‘size of plant to
‘l

"'be built and whether or not futurd expansxonoor Cutbacks

e 1

) ,-L
-g&can be used for estimatinZ

-5The expected demand will




determined and t'he relationship between fixed, and R

. 8
— ¥ 1 . . 1l

variable costs an lysed Where :uncertain future demands

exist, a depision“tree model can be developed This v

‘ 1.,

extension of the basic method w111 be discussed in Part III o :

of this paper, For the present, it is envisaged that a

«

o ,".': relationsh between‘ ,ixed and variable costs for each'

1ocation. Annual costs are then plotted against‘volume
' ';'"to determine the location w1th the lowest cost at the ‘

. PO . . . _.. . i PR
! i et - \' . . ‘l .
. .o - v t - . k

expected volume. 4,. o A

In this way the effect of demand ‘3 takenr fully

RN | 1nto account inasmuch as itgaffects the expected volume ,
f of the opera.tion and hence un1t costs, The location w:.th the {'f',lf :::
best relationshlp between fixed and variable costs at the \ \ :'
expected volumef w:.ll also become epparent when costs for o
: in: Figure 12 on page” 77, 18 less than z4oo units-per T
: annum are to be prodpced, 'I:ocz’ation A 1s obviously the best
) ‘ 'jhoweger, 1f more than‘2400 a:se to be prod;;ced. ‘}‘.',

J.oca-ﬂ*on E dominates the others. .

\.-r;
e PR . . .
S . ol Loty N RN




1lions) ..

m

™

‘Annual- .Co,;s:l;s. i (

, If, :Ln this ca.se, loca*tion A .'LB chose“'

I

w111 be much less profitable than if

chosenv' On the other han "if volume..drops below/zaoo per

"Clearly then, tﬁe expec%volume"is

and demand ‘aré": é’(ai'pﬁ*'ex}tional = 'a'-‘ market ;.nalysié '- over \the'

b







sy e

4'-‘

performinq & location analys.is aTe as follows, s A R

o ; - headings tangibleH intangible and personal. R

ey 2) Develop annual cost equivalents by - location for L

chapter 10 ' ’ - _f . P '_“'f
The Broposed Method Summarized and Illustrated o
In summary. the ateps which should be taken in‘;‘--.._"‘ t , s

' . L .' 1

CRITICAL fs NONCRITICAL mc'.rons

1) Determine the -critical factors for the 1ndustry R
" ,under consideration. o oo . ,‘ S '\,- S

ne

2) Using' these critical factors determine whic'h e o
region or reg:.ons have ecceptable locations. - . : )
. Include. one or - mo;e regions having established R P
. locations - o R P e ' vt h

A N - - < i

VARIANCE AND RELATIVE FACTOR SIZE

1) Determine wh:.ch additional noncr:itical factors are T -.'.:-f.
:to be considered, ) List all factors under :the" \ o

-

"each factqr: using. the -suggested- methods for [ U
mtangible .and - personal fadtors. ~r.J-'_‘ SR ‘_-": _.-.";
P . '.v:, N .
) Compute the standard deViatlon for each factor.~
to be cons:idered D ‘ :

.;,4) Determme the locational weight for eech factor c
m proportion to the"locational varianCe ratio."‘,..'
5) Compute the' product of the expeqted annual "t
.equivalent: cost for"a specific, factorand’ the

i locat:.onal varlancelratio for thn.s factor.

) 'n >

exlsting locat:.on(s) . g < e : .

. 2

7) Select those 1ocations with lowest totals .of
o welght-cost products. anﬂ ﬂeompare to. totals for
e exn.,st,mg locat:n.ons.‘ S B L e T

4

8) All 1ocatlons Closé to 01 ,'lov} rrl:han existing ;
.locations ‘are: feas ble and ‘should " be: considéred .

carefuily.~ ‘Ifall are’ substantially hi.gher than- ‘
ex:Lsting J.ccat;ons, the 1:|.ke1ihood of competing

L [

o -‘,,1‘.
RN f




!

aucceesfully is remote. In thlS case, new alternative.

‘locations, should be found, if possible, before~ T
o continuing in the analys:.s. AT S
DEMAND AND MARKET SHARE SR o SR |

'¢ P

o ‘ . - -
‘ l) Perfdrm a market analys:.s ‘over the Jminimmn planning SRR
AR . horizon (short; medium, and. long -térm) ‘to estimate:
the expected demand at. each feasible location.,'._g;.-‘

N ) "

A

"""""2)-"7 COmpute the unit cosit at. each feasible location . S

IR ! L, using- the [data - developed for the analysis of. .- f
RO 1"variance. : Distinguish between fixed and variable I .
T L) ,iPlot] the expected equiva ent annual costs against
St T .-:"vo,lume for .each feasuble location. S : -
o &) Select that locationr which haa the most attractive;. o B
T relation between fixed and. variable cdosts at the~ .5,-‘,

[ .-y volume;contemplated. , Consider. at this .stage:the - .= |
oL, expected volume in the medium and long terms. T

o ‘]',0.;1 -._Location'- Factorsx_ BRI R

i " The question as to what factors should be cons:.dered E o -

‘.-"‘"_1"in performing a: location analysis is :meortant N Location LA

)';' L "’ o - S \ v .l ;" =T . : 3 .
A P A guidelmes tend to be quite detailed and it is not nncommon' . T .
i‘ L ,- :: _\ ' - ‘} '..:
t - 7. :

R N to find 1n exoeas of one hundred separate factors., This J.S . s R

), R in sharp contrast to pure location theories where one or, a 3

1 . at most, ‘three, ~overr1ding factors are cons:.dered Weber,

;..4. ‘ ‘,.. .z~,: ) .« N .

S ",‘for examplepbases his theory largely on transportation
N SRR -‘:land intrgduces the mod:.fying influencee of 1abour and . :":.- .
Lo - e T eI e T T e e e . ""~;,‘Q' NN .
Wl
P .
b i

o . “-:" ’ - .'l ‘ ,:.

e 1E M. Rawstron,' "Three Princi les pf Industrial Location ST
Lt A Institute o:f British Geograph rs' -Vol"." ‘2,5, 1958, p_p '135—42'?‘




He argues that the cost structure of an 1ndustry may be broken

. down 1nto five’ bas:l.c categories - namely labour, materials, :f:’ R

rland marketing and ‘capital Lo He recognizes that these
: Runre

.~div1sions mean different things in different industries

RS ._‘. ~
: e L)

S __iand that in ,studying the' cost structure of a part.icular
“‘.. .
: industry these broad lelS_ionﬂ would need further subdividing.;,.

'However, 'he points out that power Lis included under materials e
’ ‘or land and transport 13 an attribute of one or more of ‘ d ;.;:

- o PR N . ST
JeoL . . v L s

'materials, 'labour, land and marketing. It 1s qu:.te o 4";~ PRI
-"‘conceivable xthat transport costs would contr:.bute to all
o 'of these components oﬂ the cost structure;. This may

" l _ therefore be a: more reallstic way of 1ooking at the effect ' o
) "of transportpation or% overall costs than 11st1ng transportation[

Lo

o N . A . A

TR N
[ RN N co » : . : '
a ‘.‘-', ':"' K R .. A . Lo

- . . . -
t

- Rawstron further arg{xes that 1ocationa1 cost should

. L )

. »not he identlfJ.ed as a.: separate entity, although Lhis is:

as .d separate discrete cost. T

u - thqoretically poss:.b,le. Rather, that part of each componentf
N .-',of the cost structure attributable to location should be Lo ~.~'-' s
RS '__jldentlfled. : Thle 1s consistent wlth the method deteloped

oo ;m th:is paper where each factor is welghted :Ln strict

a‘ccordance with J.ts contribution to the total locational

; "':"Variance- of all costs.:i-"_ Rawstron‘ r’eco'gn zed the :.mportance,"-‘f‘}"o '




(

.(.

(l) The larger the share within the cost structure .

" .of ‘the basic cost. (i.e. without the addition of
locational .cost) of a componernt, the more: important
1s its locational -cost’ 1ikely to be and vice versa..

Y (ll) A 1arge variation from place to place in, the , :
S 1ocational cost of a component is’ likely to be B
“more important than a small variation. :;u. AN Z“f[ S ;

ifTbese two considera ions should not, however, be taken Wg_ LT
_:4ndependent1y of ea h other.% WQA i.;#’ .Q';: o ud:~:":”¥'-?V‘§7f

Rawstron stopped short of explicitly relating locational

. - ) \:'

‘L?varlance and the relative slza of the cost component in the,:
'wtotal cost structure.' Because Rawstron'dld establish this {;:5;7";'
importaht/relationship, his viewpornt is adOpted and developed

here.. Locational variance and relative cost are explicitly \ “: : f*;i'

related through the concept of weightlng locational factors 31??;{

ot

according to their contribution to total locational variance;i,_f

Other pOLnt rating methods do not use locational variance 1n4V”5""

determining weights.‘zl3 4 ;:,f‘;u o 7ﬁ;gj o -;:zj {‘L LT
_ _ _ g o — TR KR e

"vfhff:“ A detailed subd1v151on of cost fac?ors, or . the broad

lelSlonS of Rawstron can be used.m However, a moderate .

f

amount-of detaillis requlred Certainly 'no’ factoEs contrlb- L

'utlng to 1ocat10nal costs can’ be overlooked Eit er. they ;y; ngf' Q.p

Y

must be listed separately or c¢n51dered w1thln a’ broad cost

component such as labor or . marketing.c,It lS important that ;;ﬁlh'ﬁ

. . . S e RN . : | . .-
LN " v . . - (A . -ﬁ, . i - e . - N 2
. B RPN ot . - S . : MRS N L vy o . Te -
Do T e L T e T o -..,,vﬂ_‘a._ ro T

[ 1, e Tlat ' s R [ - I

Ib:,d, p._ 138 ?:" SRR {;'-5{.',..:.-"’: "m":’.v.:'r T

-

e . . . . ., -
LRSI N PRI -

‘L3, Rago'“casebOOk 1“ PrOdUCtlon Management, Internatlonal ot
Textbook Co., 1963, pp.u420 = 428 — , .

'“‘P Au Brown and D F. Gfbson,i“A Quantified Model for Facllity '
-8ite" Selectaon s Application to a Multiplant Location Problem"

Englewoo Ciiffs,qN J., 1972, pp..330 -, 352 i
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0

.z;that this commod:ity 1s available everywhere at a- low.

. ., o e [ . i
i . \ T . e
* T : .

"y

PR

R - . . a

whatever convent:-on is adopted be applied cons:.stently for

each location. Power cannot be considered as- a separate T

factor at 1ocation A and as part of land costs at F.ocation

c1early one ,9x. the other approach must be used

consistently wroughout the analysi‘s

It J.s also 1mportant that a location analysis be as

. complete‘ as possible from the costs point of v1ew._. : If the '
-;‘._prz.nciple of includ:.ng all costs is. used, the 11ke11_hood
-:_.‘of overlooking an- impor,tant factor :Ls"greatly reduced.

,“--:Alsq, the danger of m:.ssing h dden costs 1s mlnimized. : :

"-,{For example, an :.ndustry requiring the use of 1arge

‘.'-‘",.qd'antities .Of clean,fresh watex\ \may be’ tempted to assume;

K

L .nom:.nal cost._ A. cost compar:.son w:.ll 'llkely reveal thqt"

":consmerable differences ex:.st Vljth.respect tO quantity, 'I.‘l:: |

‘ ~',‘Quality and c‘,’st.; Simllanhty it m‘éY bé assumed that because

: labour iy . um.onized the cost w111 be 1dentical everywhere. f e F\

o f{-f:Not on.ly wxll basm retes d:l.ffer=but sk:.ll effic1ency * :

and attitude w:.ll have a pronounced .effect on total labour ‘

o costs.~ 'l‘hese dlfferences must be identlfied for an

u"

" effective locat:.on analysis.

FPrn

)

e requirements or"exceésiv 'costT at‘ the existing location. "

N . A
N - A )




v' aveilable with:.n the firm but, i.f not it” is nﬂperative

. 4 set of 'alternatlves that have been evaluated and assessed

»;"" ;anolved in the process of 1deritify1ng and «evaluatlng

\ alternatwe courses of act:.on and °the1r professional tralnlng

- members of a search and evaluatlon team for locat:.on

It has bgen dec:.ded to look obJectJ.vely for the best

locatlon to bu.l,ld or buY a new plant.:: A search and -evaluation
RS S

team r@.s formed and includes people technicallyj experienced

J.n the J.ndustry and fully familiar wil.th the financial

N structure of the :lnd.ustryr Usually= suc:h people w:.ll be

that, su:.table expertlse !':‘e called in. : An 1mportantf'_ ‘

4.\

l : _' .;:_~
consideration -:m location -analy51s 1s the ability”’to\ he 'M'“_,i ‘.

~ B . ’ i

able tQ generate and identlfy alternatlve courses of actlon. ,

€,

Eufpinca], locatz.on stmdies show that top level executives

are not usually adept at generatlng alternatlves.; . hey

» e
P ]

are most effective. n the other hand; in choosing from a,

K Yona
[ . i
.u,. .

by a 1ower management st-ratum._- Englneers‘ are frequently

PN n,:, ‘

. -

,.

Jzn technxcal areas makes them partlcularly sultable as

e

An analysis of the basic components

‘!_\_

factcrs for the 1ndustry.

S
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~ cr:.tical.,, Suppose the ex:.stence of spec1f1c raw materials,‘ o

reliable power and sem:.-sk:.lled labour are the cnit:.cal

; factors. A reglonal stady at th:.s stag’e shows that there \
' are eight locat:.ons whlch meet the mln.:l.mum requirements 1n o :.v
‘ terms of quallty and quant:.ty.j These locations ma.y be. e ’0:'
: : dlspersed throughout several relgloneornt;mey may be a11 S
e located :Ln the same reglom; At this stage it should also l L
be determlned whether’o_r not the prows@d industry is ',U“.", . -

env:.ronmentally and socially acceptable tok«the reglons \_’-'l.'f’

ey e L

mvolved.”, 'rhese concerns could be. crit:.ca.l in the sense \ v
g that the irndustry ;nay smply be unacceptable to those "'w': ' ”',
regions--; ™ R N TR &
Lo eSJ.de°s the eJ.ght alternatlve locatf.ons w:.t.h development I Cedn
f potentlal two ex:.stinq ‘locatlohs are: :.ncluded fo.r‘.c)on!parlson \ oo
purpeses. : S:tnce these *«-lodations" cannot be sele’cted, thelr - » A )
n locational varianck w:.ll be"c‘omp‘ut'ed onl;.y Jto‘ 1ndlcate . (‘~' :

‘ whether or not the other potent:.al locat:.ons are econom/qally : :..".»' oTE
e 0 - Coy fe N R
feas1b1e. They are 1dent1f1ed by an aster:.sk 1n the analysma o

- e P ‘o

"";',,', of the .relevant costs for all f?ctors at’ each elocation. e

" o 'At'thlsq ptunt the analrysdls aha.aétsl to an exa.mmatlon .
-. 17 -‘.l’,“" of\varJ.ance.. All :E;cters ; ox;tr,lbutlng cost to the pif:odupt
' . , must be J.dentified Int ngJ.ble and purely personal fach@}gs,,
‘ 1f appllcsble, must also be 1ncluded A, p,ersonal factor

o

S m1ght be that the selected location be w:.thin a m:.nimum (Y

»..‘ v

: distance of a golf course or \that the loc:'al weatﬁer b?

o L .
I W,

> Obviously, ‘ if such concerns are to he
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considered; specxflc minimum reqq:.rements X latlng to them

'txiust be set‘,down. If a locatlon is el:Lmlna ed beéause of ..

. g
such a ‘requirement, the ~los"i:‘ profit p,otential\. attached to

such a decisioh can be established: . .

Location mcentives, lf ava:.lable, should be appl.ied

"_against the appropr:.ate factor for each location. 'For1

example, 1f government subsid%es labour to encourage the . ‘- °

‘;..growth of Jobs, thls subs:.dy shduld be appl:.ed agamst

the expected annual labou,r .cost. ‘ If power subsid:.es are’

; avallable 1 the cost‘ 'of power wiIl be reduced ~',MA capltal o N B
grant will reduce the capital requirement from the firm s " '

own resources. 'l‘ransportation subs:bdles w1ll reduce the

transport costs angl so on.- The 1mportant point about

subsidies is that, 'they_ are"'usually time related and expﬁ:e

at a given point in time. For this reason it is imiaortaht

.o

that sub31d1es 'be converted to- annual equlvalents over the - ¢

minimum: plannmg horizon. The situat:t.on of an: industry -

relying for 1ts very ex1stence upon government sub51dy is - .

‘ -

'unde51rable. _When such subs:.dy is withdrawn, or :Ln many
cases, slmply not :mcreased the industry wfll bankrupt.
However, if subs:.d:.es are converted to annual cost egulvalents
" and applled agalnst the approprlate cost f.actor, they .can

be reallstically 1ncorporated into t;a locat:.onal analys:.s

+

The factors listed in Table 1, page. 80_, are ill'u_strativ'e.

only and are, :Ln no way, meant to.b\.e'the best or.all inc}usive ..

g B . - -
- M . . . .
. o - . . - *
A P . . .
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MATERIALS?
i POWER
' LABOR R
R S i
. 00

. TRANSPORTATION

FACTORS

v

-

N -

: - ) TABBB 1 .
EXPECTED ANNUAL COST EQUIVALENTS AT EACH LOCATION
B _' . ’

1~D

¢ E-

F

e

+

($1000)

H*

I

¢

C CAPTTAL
'INSURANCE®

" SECURITY

LAND AND BUILDINGS

~F,360;Ei
'.jA.lqg? t;
| -saa]-
| 412 |
- 03452,.,

400°|

896

17,420

. -

390

‘100

i

035,

074

Je

st
612
0|+ 406 ..

\.

410
" 160

452
1112,
052 |

.042

390

- 026

061

365 .
._¥14
755

‘435

1016

85
. M ) 3
730
701
- 404
1043

370 |

042 |

as53

405.
105

o g

604 {.

408
1126
081

028 .

- A%

94 |

682

- 440
iz

. 644

MARKETING . '?iiké7gia“:2911"aéao:~ 266

INTANGIBLE FACTORS ° - 349’*;i‘14g‘"*

324 289 } - 301

‘_—-—-—-—_——-—.—_—_—

Tt Bty Rl St el IRl ol Il Il S
CLIMATE - . 040" | 020 ..080 | - 060 | 040 060 620°| o040 |, 060 040 |

: LABOUR CLIMATE

COMMUNTTY ATTITUDE -

& SERVICE _
ENVIRONMENTAL

. ACCEPTABILITY ‘
pER§oNAL gﬁEFERENCES. :

TOTALS

060 71

050 .

1 100

200"

1204

300
060

100

150

200

180

400
120

050

300 |

. 240

"250

2005 E

180

050 - |,

|3903 |4

- 3949

4335

‘4021

4324

| 4580 -

4281

4232




K

". scaléd’back so that the bEst locatlons are seen ‘as contrlbutrng

.for detall lmilarly, the number of 1ntanglble factors to

i real consxderatlon for the suécessful operatlon of an {.i. AT

'costs to the balance sheet. -_n o - o ‘ : :Ha

vdepen:Z on the volume of productlon and the relatlve size of .

2 - . . :

setf' The. level of detall thought necessary in breaking down

the: cost structure of an lndustry for - locational analySLS

Y

. is a functlon of the’ 1ndustry itself and the f rm ] de51re

be considered will be more or less, dependlng on the ‘ ‘ .
g‘ .

flrm s deslre to use such factors in a quantltatrve analysis.«,k“ Ca e

| .
. CRRNEN - . . e

An intangible factor such as labour climate 1s a very ::f:'
‘“.' ) A A

Tl e o7y

1ndustry requirlhg a hlgh labour input.f'in the example,“glf". "
the expected annual cost equivalents, arrSLng out of labBur "5f{ 'kff?
cllmate, range from $100 000 to $500 000, corresponding to ) ‘

the fiveﬁdlscrete levels descrrbed in. Table 2 on page 89.. -

No location was thought td have’ .an. 1dea1 labour cllmate 1“ ;

p0551bly contrlbutlng to proflt or at least contrlbutlng no

. . . ] - (R
L
Each potentlal locatlon is| then a551gned to oné of i R

these dyscrete levels. . of° course, ‘the sost of eaoh level h ' o

our component for the lndustry 'The'costs could be -

[N ’ ’

the 1
e

zero costs but thlS would distort the true plcture somewhat.'

81m11ar level descrlptlons are’developed for all 1ntanglble,~

\

factors and annual cost equlvalents are a531gned to: them.
- .‘. ' L ':, - .) .- .-' e ) ,I ..'..: |
When all costs’have been identified and tabulated, the = ‘'
standard deviations.for all.factors can"be computEd,"Thlsa

, . : . ° *
- L. -, . Y . N -, )




Bt
' - i :
L . ? [ . . -
Vs £3 * ] .
N . ; . s c .
~ ¢ B . . e !
. we . F
b . . . P .
. . v 3 e s .
v -, e
. o R 2 '
4 o
il N /. .
+ '.‘ _" |
« ¥ ! ‘,"\

3 TR “-,”,;‘7*?f TABLE 2 ]‘g'.i&'{'f ﬁ:ﬂ"l’,kgg_{j

SR EVALUATION OF INTANGIBLE FACTORS jji‘ﬁvf'-GV,j':Tf‘
N ".‘ ) . ‘ - '."‘_4. ‘ T ,' '-;, Cost L‘ N _

RIS "o ’ T, ] ’r' PR -
Labour is hosthle and antagonlstlc.~ ‘The’ 4‘, sf*,‘$50Q;00Q;-1;~’1”,*‘:
number of.days.lost. £6 strikes is ‘much : T B A S
higHer thathhe national average. Wildcat :”‘_u;yizu Lo *':{f.;zl,

Y

,“ strlkes arercommon.w Absenteelsm is a ' S ,{)3

' severe problem.— Productiv1ty 1s 1ow.’tf" - R CR

T‘,f Labour 1s reactiOnary Days lost " N I ”‘ﬁ-“’a'af
RPN V.strikes ‘is: greater than national average. R ot -
’}.xj; Wildcats- are ‘uncommo Absentep;sm RO E s N

L prevalent.. Product1 ty is. poor.jﬁ“‘i;ﬂf..13?iyr,{pjljjiﬁfffi;;if'gefyf

e Labour"does 't co—dﬂérate but is passrve,‘f”" A c L
. "in attitude.. Days lost to’ strikes about .- e L
A j equalto’the' national:ayerage. .Wildcats '~ - ' R
e T are rare._ Absenteelsm and’ product1v1ty Lo ek e LTl
e f, are average.‘-q'vr ':.v.:__,t Sen LT Z;{w: * ‘g@:}“C.:HjiﬁA'gt”f:‘j\
g Labour co—operates with management Days""u“j $200 gco . -~ 7
lost to- strikes less than national - TR i J«sznp; e
. o average. No-history of wildeat- strlkes.‘f L s e LT

_. Absénteeism’ ‘and pro uct1v1ty better oo k} ‘;'7"f;:‘f,”3

than nat10nal average.‘ut ST e
Labour aotlvely co-Operates w1th . L
. management. Days lost to strikes much. = . A
less than national average., No’ hlstory :wz‘ e e AR
sof ‘'wildcat strikes. Absenteelsm is'not” L . T AL R P

a problem. Product1v1ty 1s much better . ) . {:
© than average..ﬁ q-,,-” _”5‘J‘ - “a, ._f. L e TS e
. Labour cllmate 1s 1dea1 “No . days'lpst s"'ﬁi“f.;".'ff._ o
“'4 to strlkes. Absenteelsm is: 1n51gnif1cant.u”,?.; S8 LT
Productlvity 15 very hlgh. SRR w-_ LT e e e
. ‘ " > .;'»4 "’-.l-w .\.- “.,. f- ' . ‘A.:.‘..‘ . .‘- :.o . “"

U A o L B ' < N - sy a ot . - .
& PP P .\‘ . . O SR ’.“,ﬁ’- .
. ,.,.\ L e R e A S h
N . - R ¢ . -

'"15 done 1n Table 3, page 90. It may also be usefu;fto ;iﬂi"‘f_:‘f?‘

&>

this glv‘es a good: "n-:‘ _ .

,graphxcal representatlon of costs and 1mmediately shows the

famount of locatlonal-varlance fo each cost factor. 'f;~{T‘
N .\’ ) ; : "-f" i " N '- . '. ’
o : ° - R e Y

; .) - 3 ‘ . .'_ - ; ) - "1
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‘f j Sample calcuﬂatlons are included 1n Appendix 3 page 130 f,

T * : Yo e
I for the entries in Table 3.,, Table 1 may now be reproduced e

and the coat of each facté'r at’ each location J.S multipliéd . A

. {, by the appropr:.ate factor variance ~ratlo from Table 35 page
ﬁ ' A 'I‘he results are 'shown in Table 4, page 92 : Sample 5«". PR
.::'._,calculatlons are 1ncluded 1n ApPendix 3
‘ -/ }.. ST / . ST e . ;:y,,: SR ::{ ::_‘:':- I - R :."A,"."'; l,
: In Tahle 4 ' the products are shown 1n brackets below, ' <
the cost entries and the sums are sh?wn at ﬁhe bottomw-;:[lt
v -/"- N . :v.ﬂ . . .". . " ‘ ) ‘J" . e :
S : ;can be seen J;mmediately that although Locat:l.on A l)as the

.“"»_1oweat total of expected annual cost equivalents, 1t is not

~:':'superior to location c. (an exisgting location) when the

‘v

' -,‘.Variance of locational factors 15 taken 1nto account. ;:' [

""Nonetheless, Locatlon A dOes have the lowest total of N
o L ;weighted cost fact’ors Hf “al‘l‘“potentaal— locatmns“___ith a
~'_;'{.product sum of 351 4. This is higher than Locat:.on C wh:l.ch

r has 332 0 but lower than Locatx.on H (an ex:.sting 1ocati n]

—" g w:.th 413 3 Locat:mn B (366 0) " Location D- (395 8), Location v

E (358 9) and Location J (371 9) all have ‘weight,ed cost 0‘ R
: L,'factors less than existing location H. The total of : 3 .‘ o ;‘
) ) :i'f-. '~.weighted cost factors 18 nat an absolute value but only haS,;‘fs,' t '

" ,meaning as a relatlve measure of the 1ocationa1 variance of - e

K L cogts. ‘
On the basis of thls analysis, Locat:l.ons A B and E

:’_‘: .'.-",would appear to be very close :.n terms of expected annual K

jcosts.\ In order to choose several of these alternatives for

K

'further cons:ideration, ' 1t is now necessary to dlstinguiah

.-'._between fixed and variable costs at these locations and- e

v
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B T ¥ U S S Y .
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Expzcﬁtn'nnnuqf/cosm EQUIVALENTS AT EACH.LOCATION ($1000)

_,4,4'_-—

© ' . MULTIPLIED BY \FACTOR VARIANCE RATIOS
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N

1

4"‘ - - %
o TRANSPORIﬁEﬁ?N b
ore ~",>‘ ‘ A Y P

\'-CAPITAL‘;fi
\INSURANCE S

5-.SECURIT!

. . t t.

" MARKETING

" CLIMATE'

LAND AND BUILDINGS

‘o

INTANGIBLE FACTORS

1360°

' 113.3)
-1 . 108 {:
‘;>(3 54

639-

;?(51 8-

- 541
~(95.8)
4iz2

3%‘110 3).

1120

Lo fazie
|- 034

o)

10657}

.:: }'!1}4)
.' 274

(8.8)

400"
(14.8)
- 93

807
(65 4)

e 365
'(54{g)
T 410
(10w3)
©1081.
(108 ‘1)

061",

03
(0’%)

"“291
(9.3)

(L.5)}.

(3. 0]

390
(4.7 |

109
(3 2)}

696

'esq 4|
420 |

£(74.3)

406"

. 998"
(99.8)

035 |
(0.8)].°
" 074

(1.6)

‘~”330._
!1016)

‘. 410~
(15.2)]

- 160
(5.1)
651
(52.7)
64.2
(10313)

.. a52 |
. (11.3)

1112
(111 2)
052
ll 2)

042
to.9)

.'324°. 1{
(10.4)

e 365
(13 5)
114
(3.6)
.755:
(61.2)
" 435
(77 0)
390’
(9.8)]:

1016 .
(10x.6)

026 | -

(0 .6)

(l 3

289
(9..2)

1370 |~
(I3:7)

~85

(2.7
730 |

(59.1)
. 701
(124.1)

-404-

'(15;0)
-105
(3. 4)
) 712
f37 .7)
,.604
(106.9-

408 |

(10 1) (10.2)

1043

(104.32
042-]
“(1.0))
061 .

053.

tl!lj:f
. 266 )

1(8 5)

1126 |.
(112.6)|"

o8l ]

(L.9)
- 028.
(0.6)]

(9. 6)

405 |

301-)

415’
(15.4)

94
582
(55.2)
" 656
(Llﬁ.l)
412
(10.3)
(99.8)
- 053
(l 3)|.

044

287

~J3;0)I

.a98 |

(0 8)}:

19.2)

- 4407
(16 3)]
122

644
(52.2)

v Rk

(126.0)

SRE'S 100 B

(10.4)
1062
(106.2)

. 064
:(1,5)
. 051:
(1.1)}

260 [
(8.-6)

(3.9

380
(14.1)
130
(4.2)
750
<(60.8)
- 557
(98.6)
431"
(10..8)
1214
(221.4)
044
(1.1).
048
(l 0)

308
(9 9)

:{LABOUR éLIMATE

.COMHUNITY ATTITUDE o;J ”;f

. ,_A\

- & SERVICES

1ENVIRONMENTAL

* ACCEPTABILITY - - -

’;,pERSQNAL PREFERENCES '

\

TOTAL cosrs L

TOTAL (WEIGHTED COST)
FACTORS

i . .

040

(1 N

.. 200
(38 8)|:

60 |.-
( ) |

050
Css)

5 | 4110 390
66.0)[(332.0))

(0.6

-(58.2)
000

(0]
.256‘;
(29.3)

020 |

300 | -
(19.4)

~080.
(2 2)
100

120
(15 7)

200
(23:4)

" 3949

060 ]

‘060.
7.9
- 100}
(;117)

‘4335

(395.8)

s, -

..200
(38.8)

180
( 3 6)

50

(17 5)‘

4021
(358.9)

040 |
La.nPia.y)
72300 |
(58.2)

060
(1.7)

7400
I77y6)

12
(15- Y

050

14324

(425.5)

s~

(5.9)

300
240

- .250

T, .-

(437.4)

~ 0204
(0.6i].

| (58.2)

' (29:3)]

4580_|

(1.1)}-
- 400

(0)

- 200

a281|
[(313.3)](

T040 | |
'(1;z)~
< 500 "

117.6)|

1 o000
(3L.4)) ..

SO

060

(97.0)

1240
(31.4)

- 1507

27,63

4729
(473 9)

040,
£fl.1)

100
(19.4)

180
(23.6)

050
(5.9)

© 4232
(371.9)

s
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Suppose the fi ed and var’gble costs{at the varlous S

".phase of the analya:.s.

I,'requlrements w1.11 lb . 'f

.-

l
SRS Ao
5

‘."Iocatlons are determlned as shown in Table 5 belowr ,

TABLE Q;

V'I,.\‘compare them at i;he expected- productlon.\folume., Of oourse,
'f"f.all potential 1ocat;ons'shou1d be brought into the next
If, for exa.mple, one or more |
':13',..':.locations wene elimlnated in order to meet per‘e:nal

?._preferences“\it would still be deisable to consider these

’_‘_‘,-locatlons 1n Order to know how costly meetmg such _;"'-' N DL

'LOCATION |

FIXED COST ($)

l ‘ g T

|

VARIABLE COST ($)
@ 30 000 Un:.ts

. MOTAL COSTS ($)
PRI ‘ L e,

13111506“0005:

,7;';1 550 ooo 3

P —

‘1, 700 000

“{1,400 000,
o \-"",;
72,000,000 "

fg,l 800, oopifﬁ

| 1,600 ooo,ff{

S -"la@?\
1.2 1bo 000 *
5.f1 900 oooj |

. ~}~1;aso,ooo {fg

Lo .jgotig
) SR T 3

.oy - eslo.

“1:f‘3 wT.
§b 8

SRS LI

B "**?a{41,f:"" ‘

'\7i'sj-¢-«'
AT R

;
1

3, 903 ooo 11
4 110 000 |

. 3 949 OOsz":.-j“
S

4,335 ooo

4 021qooo;f

e

.4, 281 000 fﬂ

4 729 000

"'4,550 000

;fFIxEn, VARIABLE‘AND TOTAL COSTS’AT EACH LOCATIONAALTERNATIVE ) SR

‘ 4,;32,000;;31-;’"°"

Yo ) L. B
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, These f:.xed and var:.ab e c. sts are plotted agamst volume
in F:Lgure 13 page 95. }vﬁuen costs’ are shown in thlS way it

is: easy to see the relat:.ve advantage of each location. L R

Locatlon A 1s supenor :Lf the producmon :LS expected to K
W, 0 rema:.n less than abo

':-‘50 000 unJ.ts per annum.. However,

hd

L Locat:.on E, although it has relatwely dugh fixed costs.

o “isg supei:ior at hn.gher volume., If the contemplated volume -'.-5‘1',’..""‘5.

: :Ls expected to exceed PSO 000 un:.ts per annum, —m‘éa?fén E .'I.B S,
the be.st overall doativns, .. ‘ e, LA / L

'\ - ) . . . PR " o R '*‘-' . i
If because of personal preferences, Location. E 13_* ;L
N 4 ; .\ s
ellmlnated the alterg tJ.ve Sf J.ncurring h:Lgher varzab{e

costs at L0cation A can be ssessed. In lJ.ke manner, any

' . two alterna\ves can ea511y be compared, and the incremental

<

.

cost of adopt:.ng any alternatlve over a cheaper one can be S
e deterin:t.ned. BT i el S L

T l th any 1ndustry where flxed an& var:.able costs are BT LA
PN A N . n-,(?‘\: _\-,‘- [

';‘ J.ndistlnguishable, the relat:.ve lmportance of t{he analys:.s | Coe R e
A TR | . N T
Fr .. at the prevlous phase is creased.‘, The J.mportant p int T A A

¥ . , . - i

ﬁ o 1s that when lgcat:.onal costs are presentec(l\)/thls m'nner S . ,

: J.t 1s easrer to J.dentlfy 'prof:.t' max:.m:.zlng alterna‘
S ; R
MR Needless to sa‘y, 1t 15 extremely J.mportant that good estunates

] ""of flxed and var:Lable costs be obtalned RS PP ST et
L A necessary condlta.on; when locatlons. are bomparetl by |
' '5'analy51s of flxed and Variable COStS,.ls that these- costs o 4 ,-:-; T -‘_{‘5
’ ] k R ’.:must be determlned atithe .volume range expected ,'-"at least \ NS :‘ ’
7‘. ! :_J_n the sho?t term (5 )g{ears) Slgnlf:.cant volmne::changes ', /,. : '
. n mges







T ‘.
P
&

",.vi-.

S

.A"'

Mou

A !
S
ik
L
'

Sy 5 confrrm estimates a]nd make sure the :Lndustry -15 compatlble ;:'\""-'-. S

_‘.:‘ ° . : ! \"x. o “ "~ CEIE v"‘o' ’ c '..4.{"'..,<' . :_'.;'.“. _'
s w:.ll change the dlstributlon of f:Lxed and \rari le coéts. R

oy B SO 1. e T
The same condl}tions apply tcr dmnand l# Iﬁ demand changes Dewon

expected demand 'shoum ] S

/
" form to- tﬂe desrgn pr,"”'

s:.gnif:.cantly by ,location, th"'
‘ ction vo,lume. It 1s not neCessary

- '._ "r* " . \.l'\‘..',u \‘ -. N ‘l RN \,’ :. . / ! gl’ _I'
et e The purpose of this example has been to illustrate-
- 1) B jhOw crrt:l.cal locatlon factors must be accounted for

2). 'how ccmts can be analysed by locatlonal“‘)varlaﬁce us:.ng .
A the standard deviation Ps a weighting gactor B HE

. . R
LA [ i ose

oo 3 ow volume and demand consld ratrons affect costs at RN <
LA dlfferent 1ocat:l.ons L e ! Dol \

.

S '4), how these three 1ocat:Lonal concerns can be analysed L C

ST using conventronal methods to'choose-cone "or more. . . R o

" -7"¢ 7 . altérnatives. in order : to maxlmlze proflts and meet other ) ‘
bl spec}ﬁeg requ:.rements. . e TR L '\N Y

k -"/‘_' . ] e ‘,'._ - el ©
T . _-_ . R Lo

The fmal ch01ce of locatron should be made only after

b P

' the selected alternatrves are 1nvest1.gated thoroughly to

. o,

B ' W1th the comunltles. " A “ ‘."‘ "v ‘:;'T"";".“ f;»-..‘,‘».':‘- _7..-"1'-\.
,-' In this example, locatlons A and E are qulte CloSe _.m. k JJ|’
= ~a11 respects and both are super:.or to 1ocat:Lon c at h:l.gh DI

volumes. _‘- Slnce g J.S an exlsting 1oéatn.on thls strongly - e
supports the chorc:e of one of these alternat:.ves. ..

£ . e [
. . ¢




s N4 K ) s L N _‘,;: 2‘. . .- ‘“ R L‘.:
Pa.rb 1‘1 of thlS paper developed a procedure for T n

; ﬁ - . e .’,._',-‘."-
L R ..F K e

B evaluat:mg alternatlve locatlons for an ndustry. , In thm» .

o L. T nt v 'Q : < [ . . ) 1'-',
:'"-‘_‘." L The locatlon problam 1s usually thought of J.n termsv
o : i ‘ ,L.. o

e .' R Vi of an J.ndustry seek:.—ng\ the optlmal or suboptimal 1ocat’10n '

',' . A B P Fow P .
S ,‘#’; . ‘\. v DR

"','/.f'_‘.-‘ e froh\ whlch to operate. An equally important problem and - oo
. i SN .; N A .
R S -pe:rhaps ‘a more v:Ltal’ one from the! Loc:.al ,p01nt of vrew 15

N ; t.hat o a rng.on seeking an \mdustry. 'I'his lS commonly ' )

. thought of as ‘the regional problem, although m.':'e_ai‘:'l“_t"y'~ ;} y ‘
| the regional. proble_,m is broader, whether or not development :

o :Ls to» take place jr:tt all -must f:.rst be answexed.-,

Int‘luded ) . R

‘ SRR th:.s are’. the me0rtant quest:.ons of what kind of f - .-;“ G

LN - development'- and how much. These are mterrelated conqerns SRR

. v
‘ and cannot be assessed :Lndependently. L ) o i
§ .. e AT SO - D - - - i

: In generel, however, :n.t would be true to" say that most LT

regions \wish to develop but are less certan.n about how the
development is to proceed and to whatl. extent.. Most reglonal

». .o . .,’. ‘

governments are commltted to some development and are“,' : J. PR -"’ Sl

¥

act1Ve1y pursumg pol:.c:.esa yhi.ch promote Qevelopment._" ?:,g'he'irl‘ e

L R ST




; : J.ts inhabitantﬁ’by attr:-c.:;nq‘ vindus'try | WB c,reates .more 5
& jobs\and adds to the econom:.c well beJ.ng of\a‘x\e.iegion. . S |
; | o More publie eervxces can,..be prov1ded through taxatim and, B L
) ‘ generally speaking, the standard of 1:.ving is increased- E- o

" YN

l '_ Three concerns wh:.ch should be consldered “hen

.. L ' evalitl«pg the Bun.tabilj.ty of an :mdustry for a’ spec:.fic: -

L rega are its env1ronmental aCceptablllty, its socialo R }
S aCGEPta.billty and J.ta econom::.c feaslbz.llty. R R
*p S In recent years emu.rohmental accepthblllty has become . '

f crrtlcally J.mportant in locating} an 1ndustry. a Thls has

happened because of a: growing awarene 5 that what We . ;- -'"}\':: B

,... --, [

';' ] chscharge Lnto the natural env:!.ronment through J.ndustry and o

PR . e Tow . X b [

other sources has a cumulat:.’ve detrxmental effect, not only

‘§ . ' :"y on the environment of the spe01flo rjglon where' the 1ndustry ,»;":
| _ ’ 13 located, but also on the larger scale systems. ‘These ..
L detrmental effects are often permanent once tt!xey take place
i | " ‘ but usually they can’ be conbrol]?ea Wlthln speclfied
"-..'- . desirable llm:.ts at eome cost to the 1ndustrj and ultunately, :
the consumers.‘ 'I‘wo :meortant po:.nts should be noted w:.th
\ " respect nto environmental acceptabilityh Flrst of all, -‘ R
1 w regions already heaw.ly J.pdustr:n.ali ed may re,ject ‘new ‘J“ : ¥
S ,.‘!y',. ". &ndustry 'forca.ng 1t to” seek other reglons where allocatlon ‘ .'
" - premn.um w:.ll have to be pald. These‘reglons may be less . S | ‘ .
wary of enva.ronmentgl problems and a govern;nent anxious toull 5 "~
attract mdustry may overlo‘ole environmental concerns. f
) . }secondly, the solut:.on to env::.ronmental: problems in the fom'. '_, |
R, oL P L RSO
' ,'_{,' : - = ' L e ',
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of~improvéd technology to treat waste so that it is environ-

!

mentalLy acceptable,lncreases costs on ‘the bglance sheet.

Therefore it oan be expected that 1ndustry w111 re51st such

B . QT . - -

e requlrements-0r~at best conform:tozthe mlnlmum standards'

'

1mposed.j For these Teasons, developingjreglons should move
' ra
( cautlously w en,evaluatingﬂpotentially new 1ndustry ) '; .
g; *T : . ) ,

An 1ndgstry s soc1al acceptablllty should also be

cbnsldered by the deVe oplng f%gion. In general, w111 the

il;-a rapi ekpanSLOn of soolal 1nst1tutions 1n such areas:-\
s educaé%on E%d health be requlred? Will a new, labour

a negatlve§effect‘on eXlstghg ;ndustrl s?

~requ;remeptﬂha

' ;ces such ds port facilities be requ1red?~ T

Wlliﬂhqgue pressure be brought on exlstlng serv1ces such .as’-
transport systems, waste collectlon and dlSpOSal systems

and power dlstrlbutldh¢%ystems° Will the new lndustry be

accepted in the‘communlty°' These: and other questlons

affectlng ‘the soc1a1 acceptablllty of a new 1ndusg;y ‘!

v H . * . L]
‘. ~ ‘-

-should’be answered. . . PR R PR
. ., S e ‘ : LR '

The economlc fea31b111ty of an inddstry should be:

assessed by the reglon 1n whlch the 1ndustry pldns to 1ocate.

~—

The usual practlce has -been for the reglon to trust the

1ndustry and accept its statements in good falth After. all
1f an 1ndustryAls 11ke1y to fall after a short operatioﬂ
PR - . . , ) - o
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period, why wou%p*its Pringipals establish it in the first: Y

place? Regardl ss of the appeal of this reasoning, experience

has shoWn that some major locat!on dectkions have been made

: without proper assessment of all locational factors. ) \
. S
Gover sents eager for 1ndustria1 development can be mlsled

o+ N

by uns upulBua promoters. - One or two years' laten after

.«

e énused by such fallures 1s 1mmense. Be51des ¢ o o

facllltles and construction, untold personal
3
and communl J damage is caused from both the soc1al Qnd

ecoﬁemic oi ts of view. Any check which coul reduce the ’ f%

v .

fd be conducted from the régional point of view. : <

:ﬁt ' as critical location factors by an indubtryi“ The emphasis: - S
i here should be.kept on ndtural advantages such as raw. a A“Ei

Lo, ..matefials deposits,~ch&ap reliable power; labour and markets. - ‘ 3

’ \‘

The" avallablllty of 51tes and serv1ces, although 1mportant, c

4 .
2
» B

should not be allowed to mask crltlcal factors.‘ Generally

AN : speaklng, if a reglon is, sultable for-a partlcular industry, ‘ A f

an’ acceptable 91te can be found and if existing services are

~—
’ 3 . — -

noe adequate they can be 1mproved However, if some . -
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critical concern suchlas raw material suupi§ or.tarket is - " . i
overlooked.or inadequately assessed,?no'aﬁount'of backtracking' >
can fix it. Id this" regardareglons should realize that they

can do nothxng about the distribution of’ natural resources ' . ;5

. - and- should therefore concentrate on locatlonal factors they - . ‘.

S

ucan affect such as taxes and communlty services.

K Iy P i . .
Al " (- oo " ex‘ ' » ~, . v

Usrng thls approach a region can develop a list of

';;'_'l . ' :sultable potentral lndustrles. There 15 no reason why the

S .
i,

“methodfof select:ng a potential IOCatlon based on. the _iif;f_.',:g_' - ;

~

Iocatlonal varlance of cost factors cannot be used by a P

~

reglon to hlghlrght 1ts advantages over other regrons. Such

Q £ ©an analysls WQuld a;so.reveal,whetheraor-not'anv1ndustry -
loéatihgfin'the region would'likély be successful. Thistis

.especially true if existing locations are alSo ﬁrouéht into

: : . ' R L ) -
M o the analysis.. .

;qg ’ : If an 1ndustry is serlous ‘about 1ocat1ng Ln a reglon

| : it will not be averse to releaslng 1ts cost data to regronal
authorltles. These can then-be\checked agalnst ‘the regxon.s

+ 'own dada. Ih;the final analys£3'market and demand .
_— u Ve ». ) .
o consmderatlons can be 1ntroduced by computing £ixed and

. variable costs at the ant1c1pated volume. ‘_1'

It L.
If ﬂhls ‘ thod is carefully appIied~by‘a region to

jas;ess potent1a1 lndustrles, the llkelihood of 1ncurr1ng a

\
- ¢

major bankruptcy W1th all 1ts hdverse - effects can be.

~

srghrflcantly reduced or even ellmanated-entirely. -The‘two

- o~

concerns discussed'earlier.—.ehvironmental accebtahility and -

-, . .‘ . R . . . . ) ot
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‘new industry. ..

. ) - . ’ T

sociel AQCeﬁfability can be assessed in a manner similar to

e

that~suggeeted for the evaluation of intangible factors in .
Paré IIT. From the fegicnal point of view, how ver, ic is

ffecf of:

‘v-. .

11ke1y,that these two concerns would have the
eliminating industries from consideration.L Supposing, L«
however, that an 1ndustry 1s‘goc1a11y and envxfbnmentally

acceptable, w1thin specified de51rable 11mlt5, it is Stlll

o\

"necessary to compute the expecﬁéd annual cost equivalents

L

* that. meeting these 11mits will add to its balance sheet.

Also, there may be some’ costs ‘which’ the region will have to
absorb in the areas.of sacial and municipal eervices to N

w

I

o . / ‘e

N

e
2
)
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Chapter 12 e S

Uncertalnty in Locatlon Dec151ons - .
. o . .- L ".\ @ e - . .‘ 4

Many dec151ons regarding the construetion of new '::;

-\ -.’

. , fac111t1es and the expan51on of exlstlng fa0111t1es must be

A
2 L% _' P

(‘made w1th uncertaln informatlon.n The actlons of a; r1

v.'t

“the expanslon or decllne of the markgt, %panglng popuIat;on

o
. ] N
. Y PR

xpatterns and changes 1n government are a11 areas g1v1ng‘ ;jqugjfrt

o .

”rlse to unCertalnty., In splte4of the uncertalnty,_\,.

e - - . N N Lo e . .
- . - . . . Ve ‘

deC1510n must‘be made evén if the dec;sxon lS to. take ho j f’ft,-‘
& . fj. : actlon at all R - S 'rle'. 'J".\ '

St o A~usefu1 techniqueffor analysing'deeisions'ﬁith Ve

A B ' e
IS ' uncertaln outcomes s to arrahge the varlbus de01slons and

-

'é: g thelr outcomes 1n a dec191on tree. A 51mple example W111 be .
e used to 1llustrate.the tebhnlque hut more compllcated problems"
lcan be analysedl 2 3. The 51tuat10n lS presented graphlcally

in. Flgure 14 on the _next page.'“

. - %\ " ' o T ] - 1
lJ-F Magee,’"Dec151on Trees ‘for Deci51on Maklng Harvard
Bus;ness Review, Vol 42 July-August 1964 pp. 123 138. -

.. N L3

s~ . ] :
J.F. Mageeé "How to use Dec1sion Trees ih Capltal Investment“
Harvard Bus;ness Rev1ew, Vol 42, Sept.-Oct 1964 pp. 79. - 96.

T2

. A o T
. - 3R F. Hespos and P A. Strassmunn,”"Stochastlc DeciSLOn Trees~‘

‘ o for the Analys;s of. Investment Dec151ons"' Management Se;ence,
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et T T UNCERTAINTY TN DEMANDY

s . B f . . . . Padis

If it is known w1th certaihty what'volumes will be - -+

'demanded over thE fifteen year planning horizo the decision S
~:.s clear. However, estimates of future deﬁZﬁgzqzle never ' J,A'

.certain. )

B . 3 - B . i
- N . . " P . 3
IR P L " . [

VT;Z Suppose the market fbrecast shows that the demand andlﬁ--;j;f.“gf- -

Y
N

associated probabilities over the fifteen year planninq ) ji

e ‘
- et

l .‘v‘..:‘:'n._ . . IR )

.. . DEMAND™ j;*ﬂa_ji:-j; CPROBABILITY: |~ 7ini .0

Say e

1st 5 years T; @ next 10 years s fivf-i ‘ ’ﬁ. SIS }ff“" A
] . L S L N
S ’ -,,' _ , . " : s . . “. i' ) '. .,“"‘,... ) '.) ._,._’. I -_‘--.:' f’ ‘f jl ;:‘ .
.50, 000 .;“ ~_.,j‘v.5o¢ooo,,:h;;- UEECR IR | PO RPN IR NN (S50
50,000, {.t‘:,»'ZO“dOOQFa o . A i -
20,000 - g;j*j 20, ooo;.‘ : . B ¥
20,000 - 1 50 ooo ~
L ove . ‘.' ".f" - ‘-" ' 5 Lot "‘L:
3 :I : ’ a , "‘ . ' «1
PR S RO . N T ;""--f:~w" SN AL

The dec181on.to locate at A or B and the possibie outcomes z:i;“ e
c" S R . . R FE ‘..o - L .
can be.represented by a: sxmple decis1on\tree. - o '[* S : 5 |
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jz Total oufzhy over the flfteen year peFlOd can now’ be
e . - = .
\,l;computed for each demand outcome and convertedqégﬁeﬁpected

,Zpresent values. An 1nterest rate of 10% is assumed Thes#

‘_jcalculatlons are summarlzed 1n Table 7 belbw , Expepted'valuet RN o

»

crlteriop 19 used to.account for probabllrty ;{‘ o pf ‘r‘Aﬂ--_;

“Ag$3r5$n?;¥ﬁ:flﬁf@: wmrs? Igﬁ{f@:ff;?',;p_uﬁj:peufﬂy,
e EXPECTED PRESQ@T VALUES e e ;
it _" o “..,,‘,' .~ U S, . DT LI P "'A“u" "a:!. )

f o /.:' e 1.“_'.“.: A Ce e e ) N R _ :
S >;ﬁ;jt'ﬁ f;f¢{ g3~ LOGATION A L g.icg,u “3”“ Ao
(2 000 000 + 50 000 x 45 @ 10% for 15 years).xg 'mh”w,‘k,wj'.; N
(2, 000 000 +.50,000 x:45-@ 10% for-157years) | -~ - . ..\7
12,000,000 +:20,000 x 45 @ 10% for 10 years) -/} =~ - R

(2 000 000 A+ 20 000 X: 45 @ 10% for 15 years)"‘,

e L S D 'ﬁ

'gTotal Expected Presant Cost 28,373}6485"

e <f="'»xr'{,"“' LOCATION B

. '._.*‘— '. # .'_.-,
(2 500 000 + 50 000 x 20" @ ‘10%. for 15 years) AR A
(2,500,000 *+ 50,000 x 20 € 10% for .5 years)., N RV o
{2,500,000. + 20,000 %20 @-10% for 10 years) .| . o
(2 500 ooo + 20, ooo X 20 @ 10% for 15 years) 2

e T ‘ . ;
"~ g n ', -, Ce . N .

¢n=$em

3

,+ﬂ+jaﬂff

‘i f’?Totai;ﬁxpected;?reseat”cost,?25;2@;}070 i;": }?{j:;szf’ d~‘;f{
SO : '_'H”ﬁ} o ﬁlafjlj_:j-f“ - I ‘f};'—fra_‘
‘ Thls analysrs shows that for the ant;clpated volumes ' |
"{tfftotal expected costs are mlnlmized ‘at Locatlon B“.Lf . f" -

o - i R

Other approaches to decf51on maklng w1tﬁeuncerta1nty are .

- : ';‘ S
e avariahle.‘ D. B. Hertz analyses rlsk W1th the ald of computer | :
o {Slmu.latlono 12 . " ..'* . " #’ o '-- o B
'vf‘v'-w'_hr, iT'Q?%f"fwf”f'Gf;ﬁ uz*-,i\,j“[ﬁ“f't' . ICL RN A

% K% : S SRR E Lo

D B Hertz,;"Rlsk AnaLy51s in Capltal Investment" Harvard AR
Bu51ness Rev1ew, Vbl ’42; Jan.—Feb 1364 pp 95 - 106 L o
ISR Ve ) e T
?,D;B Hertz, "Investment P011c1es that pay off"' Harvard Busrness €.

ReV1ew,,Vol 46 Jan.—Feb 1968 ;pp 96 = 109 et }~;'»‘=

T
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’ ‘ ) 1‘1 Computez;" Appl i'cxation‘s B | | o
- ' . l R ' ) ' N

: . ' It is. easy to seT that the.mechanical elements of this

;method - that is, the calculation of standard deviations, - R
] . - P

,variﬂnce ratios and product weights can be handled by a

ccmputér” However, the calcula&ions are-so simple that it 'mf.

ris unlikely a- f1rm wou d wish to use a. computer.' Obtaining o :}f;lf:

.

‘ :fii;f'that location decisions arerso important and taHrn so {f

gﬁ:.ﬂ.'f:n\\{‘p,lnfrequently by an indi\idual firm that 1t would not be
:{'-. _"..adv1sable to trust the process to a. computer. Of course, ~:{f

s

'ffor an 1ndividua1 or firm a551st1ng_others 1n evaluatlng

e Jllocation alternatives,”agcomputer could be of great a531stance

. LI Q . T,

) in performing routine calculations._ Such an organlzation_‘;f. ) I

. mlght also develqp comparative costs 1ists for various L e e e e g

SN 'serv1ces and materials 1n different regions. This data o N

"could be‘stored in a. computer and updated periodically s

i? | *.accqrdinc to price index changes, lending rate changes and ak .::

i ~‘_other prlce indicators. ﬁere a computer oould be utilized ?y".ﬂu‘f' hﬁi?
.?{ :; ,fvnz 'fleffectively However, 1t was not felt that a computer model' | o
%g.l;fﬁ ,,:’ was Justified for the development and 1llustration'of the i \ %
;fi“ W,:::’- ‘concepts used in tﬂe\proposed method of evaluating 1°°atlon "
3 ‘fl,-'w tl;i;alternatives.ﬁv T .i ;:i"'; v, : :




"APPENDIX %"
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| n PLANT SITE SELECTION*GUIDEI )

T , | " 1. LABOR HISTORY Do !

' ' Does labor fprce have deep community roote? -
Do most workers OWn their homes?f;k o L

Is, labor force lérgely transrentf

4

,., e

o

RS
Il - o

Can you" determine prospects of future labcr f?nif‘
tranquility as evrdenced by convenient indexes

s '74 for accepting technological change?

DO employees have a- good reputation f
housekeeping pfactices and tare of

’,

: rez., LABOR AVAILABILITY

Clad Population at last census.
MESVIE «

‘w ¢. ', Per cent agriculturAl

Lo .."d.
- . e."

- h.
i.

Total- employed in’, manufacturang.

‘

4

Have you ‘ma e a 1abor—availab111ty survey?

.

Does 1abor group maintain.a good réputation e

equipment?

,Population density,per square mile.-‘:j:}yl

L such ‘a8 labor turnover of: absenteeism? Q;;:'a
5? ﬁ '- Has labor hxstory been satisfactory? - f: :;)2
- Does one union dominate the area? : i ;_::

.Total employed in. non—manufacturing. .
f. . ‘Pér.cent men.in’ labor, force:. .. :

.ﬂ"\ § ‘g‘v

County-wide’ potential employﬁent

shift willin

" Unemployed’ availableadfrkers. ;,,,,‘

ess. Do

e

JDistrrHution of ‘available 1

or  among

k.

‘ . Uskilled’ semi—skilled .unskil led groups;

$-

For. women, average family income and whether:

. < N - . '\. -
R Y . . . M

A

e ba31c need eﬁists for’supplemental income.

1

-

Vo B B Plant Site Selection Guide, Factory Management
- e

' L and Maintenance, May, 1957._ o D S
e . : -3, s ) o . ,
. : " Py : - "‘ ‘. o ,6.'
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- -

.~seek1ng 1ndustr1al gobs? .

’-j varlatlons? e . SRR ’F

: whlch wllx'affect your proposed wagde rates and
. worklng condltlons

.Do farm areas serve as good laber pool? o @b

‘1s’ there a hlgh degree of farm méchanizatlon il
(wh;ch mzqht affect avaxlablllty)? ‘3’“" T s

;Does communlty have an 1n¢rea51ng supply of women

; ) l.A’/"’:_ ".' . » .

Can youvaomplement rather than compete with”’ ol
exlstingﬁgndustry? (Exam lerw Hire women from¢ :
famllleéﬂﬁf male employ )' : : : '

W111 seasonal jobs 1n nearhy resor%’areas affect‘»f
1abor avaxlabrllty? ~z, e SRR

-

,:’“a

‘Is community subject to other}seasonal labor

. e . '_y,.

v -~

‘r_ & . PN .

Does adequate labor pool ex1st Wlthln reasonable
radlus? if ﬁ;g i “«_J“f_- Lotal e .

Would better job'opportunltles keep them at home? 39

_Is work group well distributed among industrlal.
commercial, and servrce actlvlties? Lov

B "

3.- INFLUENCE OF LOCAL INDUSTRE ON LABOR

¥ .4' ‘x

Have you con51dered the prlncipai community factors

. Typloal examples-;-:

;“

+ P .

b. Worklng hOUIS.._'}w“ R IS

’

, Wage rates, By SklllS..'. '3, u-},”'a“.£“7;;1."

! :.w -~ 1 -

d,;;
T

E,

s G

h

o

io_‘_

e

T}ikn

.m,
n.-

‘-shift’ patterng-... l-igg B HQQLQ{;*

Hourly or piece rates.,. r"“
Fringe benefits. - "

'Degreé ‘of competition’ for skllls TR
‘Pattern of year-end bonuses‘z uin.;n‘rA-f‘rf€f,M"

Degree of unlonlzation."ﬁm

Quality of union:leadership. " Aol

Quality of unlon'”followershlp n 3f§ilf;
Pattern’ pf product;v;ty.“ ?,71‘;ZA3f

‘Senlormty prov;srons.'*,ﬂfoxn;- 5”?’J'1~:f”;‘;-r
. Layoff provisions. .-* g {;g'l,¢‘ fg“,a'.-<,r
:Grlevance patﬁérns. o

.
!

Does 1ndustr1a1 accxdent~rate for communlty compare
favorably w1th.natlonal averages? ;f,e -

o.’ ‘Presence of any unusual or rad1ca1
- ‘(by elther management or labor)

b . Y ,~_. P .."
. “ . . - ' ., - G .‘,"

(tendencles
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',f_s.r,MANAGEMENT POTENTIAL ""E;*};,”',‘ffflﬂ;,; }f;~] 5'tgf

.ux

‘? Is standard of 1iVing at~or above the national average?

-

Will you be in direct (or indirech competitiPn w1th

an industrial pace-setter? ,~' N
4; MATURITY or CITIZENS : ;Lf<i

- . . N —
s .

Do local ciVic and religious leaders have enlightened
“and’ progressive ‘attitude toward businéss:and’ industry
(public, 01V1Qu commercialﬁxteligiOus, news, ete.) >

-8 “ae

Do peop;e of community display political aWareness?
How many voters went to the polis in the last mun-'f“}'i
icipal election? . B N ;

-j Y . . , . . B .
How many voters went to the polls in the last natﬂonal
electiop? ;g; PN )

-4 . . vl -
'A o

‘Do 1ocal citizens really encourage new‘industry?
kre there community educational programs directed at
young people? -‘,, B R : .,

Do soc1al and economic backgrounds of cOmmunity pomnt
toward maturity? CL L .&,_._.- “T,,n' s F

J P NI ,’:-_. 2 Lo e s e
Can prospective workers be expected to grow into added
responSibilities? ,f o .q..l ,3 : f”,d

. . . ~
- g N
- '

supervisors and executives? ~.iw“ RESRES . ,,,;H .,g-

Can you exﬂéct to EEcruit certain management echelons
locallY? ;.1 i”-_“ A T N ».:~.‘

. DN . ‘. . .
AN . AR e e a o oa

Are speCialized skills available, such as scientific.’fkfl

} and technical manpower? ‘“-.,H,, A ~:u=‘*“f”ﬁ§7i“f

o R T

' Have local people responded well to in-plant training°mfkf

G-L ELECTRIC PO R . ‘:f*f‘y”ifj['}y}l = .

Can power system fill your needs (voltage, phase, Eycles/w

capaCity)? .jﬁxti' - L T iy

o . N . R P .
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. ‘If relocatlng equlpment do motor characterlstical ;‘P &%r;fﬁ‘,z:qﬁ ﬂf' ;Q
ng L :-.; Can distribution 11 es.handle a plant expansionk :7ﬁ{gfff3;gﬁ;fﬁihf”g ‘?
.‘ L," o Program?‘ .,:,,‘ . . ':,;,:‘ f°q‘ “.f* . 34;,iw;f~i:lfw¥7?tgf*‘~}f
,: ,;.;ﬁ EJ.J; 'Is hlstory of stoppages favorable?, dﬂ', : 3;\’ Se oy s {
o T'\F_;AE{;~IS complete rate plcture satlsfactorp? ”n'.;?_l,::
.f{\'??;J?fAre off-peak rates available?"': : i;fﬁ'{fﬁtgf&;;?“
L - iDo.dlscounts and penalties apply? ;?fiﬁxi:égll
; 'n;zia;iAre llgﬁtlng allowances flgured into rateS?

tu*Jfﬁfbﬂ-f~ﬂlAre fuel ad]ustment clauses prov1ded for 1n rate

L ;'schedules of power companles? . Zj‘: G D

-, “rﬁuibf|fAre you_plannlng £0. manufacture part or: all of your
'*:-own electric power? . o"'f:,a“ . ,,‘,‘4 nn

;”%f‘j;j;{””c Wlll nuclear powergbe ava11¥ble? v;;gﬁiﬁf;ff'.?hk'}7f R )
“ .f“f . FUEL OIL ‘xt, L MWZ!, Lt R L U
AP o U A R "Wf:*~g I S
R nm}vISkBQA/K cdmpetrtlve fuel 1n the a\sa?i'f R W
A PR PO . I e N P e R

Can YOu count on dellvery regardless of: method Ced sl T e
(plpe*llne, tank car, tank truck barge, BkEr)? L e
H ‘Y .

Lo Wlll you need standby storage faCllitles? N '
i B’ all component factors look favorable& '(Tappable A
i . { " trunk ‘line nearby, plpellne capacity, pumping capacity, R .
o ”(a.rate picture, BTU content, prox1mlty to ‘gas flelds etc ?) "
- .'§f. NATUR{-\L’ GAS* N )\_ . _’ i I L
30 LS . *Is nathral gas a competltLVe,Euel ln area°~ SR e
[ TV \ . o ,. \, s v Do e S ‘. LY. - ’

e o

f - Is gas avallable on a flrm ba31s?, ftjgj- .};.,

. . . . [
o - N N ' . PP * L . ) PR
e S et 4. Tete (K ‘. O e - Sy
. ” . . 3 v, R L b 5
. s .o . o
LS T . 4, -

I R 3 ;«Are rates such that it/ls better to arrange for PR S A
s lnterruptlble basie with standby fuel 01% fa0111t1es? L N TP
' Is co?l a- competltlve fuel 1n the araa? ,@%J“j_i~}r:3fj,fj;j,fi . "
!;".‘ . ‘. -.'. h N .‘(‘. "'“ ‘I'-.ll .'.'::' ’ T'{ P ..' ‘..:.' : .» l :':\
Any’problem about dellvery?‘ A Ceas o T ”v_wﬁg:_fa;;_:f‘ =
% .”. . " ; ':‘\J -\"‘ 2 ‘ N . \ - .t "

i - “_~ N ',. T N o . ' . .(,‘, ¢ 4 ' e : <
o ' l'~ R L ::." ’. - Wt .4 : ' .L N ': ' - :u
A e S B R L e
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~ll. WA&ER POLLUTION

113.

4
A
3

" Have you considered costs of coal handling and
storage facilrties vs. competitive fuels?

Do technolaogical improvements in mining and usage
help tilt the balance toward coal?

Should lignite be considered?

. . 4 .
e

.10.. WATER SUPPLY
Are water Tequlrements compatlble with water resources?
Is there -an- adequate publlc water supply?_

If you must explolt a private source,'ls the quantlty

adequatéﬂ. DV e e S e Vo —

N

Is quallty satisfactory? ' E .

If water treatment is needed, are costs in line with,
other site locatlons?

If streams are the loglcal source, will the flow be
adequate during dry months?

Is the “impact of fdture munlcxpal and industrial users
llkely “to'be serzous? .1_

If ground water is the source, are there l#gal
restrictions on. withdrawal and recharging rates
of flow? . . .ﬁﬁﬁr A . .

Is there enough water to take care of growing trend
towards air conditioning?’

Is incoming: temperature ‘of coollng watér satasfactory?

Are mun1c1pa1 authorlties taking a long forward look .at
community water problems? :

) .
Do tec nologlcal improveménts offer help in the water
probl m?

.
- '

3

Will you have waste disposal problems? ) .

I

J
Can streams nearby accommodate waste water?

Will goOd business practlce plus local or: state
ordlnances call for waste treatment?

-
P
f.o
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. ) ) &
12. RAIL TRANSPORTATION
Do groupings of major rallroad systems take advantage
of- natural flow of traffic and thus minimize transfers? -
Is proposed locgtion on or near the route of new
crack merchandise trains? .
@, On a rate-blanketing basis are rates to principal L
e . markets satisfactory? .
S0 TR Has pattern of differential freight rate increases . s
- been relatively favorable for your proposed area? .
. Does railrood‘give transit or stop-off privileges T,
" for partial loading ox unloading en‘route?', . L
~ - For LCL type of shlpplng operations, are there ample #
' freight Zéfwaqders or car.loading companies? —
‘If more' than one railroad serves area, do they have
- reciprocal switching arrangements? -
Are there adequate truck handllng facilities at
freight termlnals? . —_—
. Is pick-up and delivery service available? o
: Which of these pr1ncipa1 phy51ca1 rail con51derations .
) are important? : .
e a. Branch or main llne.
+ ’ b. Freight schedules.’
R c. Switchings per day.
d. Yard limits.
e. Direction of turnout to private sxdlng from t ’
yard. ’
£. Orlentatlon of site to Ly adbed.
g. - Relative elevation of sif{e -and roadbed.
L : h. Potential construction difficulties, such as ’
L ‘ culvert, £ill, bridge, cut. ;
g Does prospective rail cdarrier favor the use of tech- . . :
oA, - nologically improv?d equipment for meeting of shipper's
- : _needs? I g ' : ‘ o =
v a - !13. TRUCK TRANSPORTATION. . . .
I 'For truck' recelpt and shlpment operatlons, whlch of these o

\éi::ors are important: .~ o
' " ™a. wNaturaltraffic flow. ‘ ) S . |

- ° . G




..W1ll minimum weight restrictions by truckexs .affect

factory -for air ‘shipment?

- be set up economlcal%y’ . . -

N

b. Specific routes.’

¢. Schedules

d. Rates. v
e. Transfers. -

f. Common, contract, or private carrier,

Is the site at or near a "trucking gateway! to reduce
in~transit times?

Are state laws as to ttuck size and we ghtfres-
tructive?

you adversely?

Are there“good access roaﬁs, brldges\ and culverts
for trucks? ) . ) ~

Is the pattern of recent. truck frelght rate increases
reasonable?

Are state gasoline.taxes in line with alternate .

sites? . e .

Can yoii use newest. truck shipmsn? techniques, such
as‘"piggy—back" and: "Eishy~back" ‘ : ‘

Will the new Federal nghway Program help solve ¢
trucking problems? J ‘

l4. AIR TRANSPORTATION

'\ »

- If your produét consists of high—grade commodities or

expeditable merchandise, can you ship by alr*

o \ ——

Is site near a good alrport?

Are rates and schedules of schedLled air 11nes satis-

Are* good non-skeds available? .
Are there good air-freight forWarAers'nearby? e
¥po needed air‘féeder/lines e#ist, or promise . to-exist? ;;
Is airport ssrv1ce convenlent for traanort Qf
personnel? .

’

Is there hellcopter shuttle serv1ce, or’ (1f not) can xt

w

P -




15.. WATER TRANSPORTATION

s proXimity. to inland water transport 1mportant?

s prox1m1ty ko overseas shipping 1mportant? . :

Does area have an alert and progressive port authorlty
£ comparagde commission?

Are water transport rates and scheaulés;competitive?_
Are port facilities closed down ln winter?

is access'to port convemfent and:economical?,

What'aboﬁt proiimity to eiisting'piers?~‘

Are constructlon costs a’ factor if new plers are needed?

Is ample llghterage avallable?

Do any special waterway advantages apply? (Example.
"Scatrains" for loaded freight cars on ocean-901ng
ships.) X .

s
. . o v

kY

' 16. MISCELLANEOUS TRANSPORTATION
Is railqay‘express service available?
Is Air Express Division of Railway Express Available?

AEe pipelines usable. as common carrlers for you?
. Does prospective communlty have a deslrable level of
: .+ passenger transportation facilities (rail, bus, air) -
: for serv1ng employees and famllles, out51de salesmen,
visitors, etec.? ' ‘ ‘ -

. Is employee’ transportatlon w1th1n the communlty adequate .
. for your expected needs (commuter trains, street .cars;, - P
buses)? . ‘ oL

Are there toll roads or toll brldges that w1ll increase o
transport costs? : o . o — B X

%) w1nter condltlons adversely affect transport?

Does community ha?e public or. prlvate warehodses avail*‘ -
able to help ocut’ thh short-range inventoryrstorage . - Lo
~-prob1ems° Y : T gy




‘Do you see evrdence of depletlon or shortage of resources'" .
. ,(mlnerals, tlmber,,soll, water,.others)? o

. Are there natural transportatlon transfer p01nts nearby?.

- Is rapld transportatlon from suppllers by truck or other

'Have you attempted to forecast new sources°'- L N

17. RAW MATERIAL SUPPLY

Are needed raw materlals close enough? (Espe01a11y
if pgerishables, bulky, ?r low in value).

Wlll they be available, or are they committed to others°

-

Are.raw material sources reliable? o

-Are the prlces satlsfactory?

Are terms of sale and dellvery rlght" : s ,
1 3

‘Is cost of transport to srte reasonahle° -

-

K .'. . . ——

( (‘

Are suppllers of key parts or subLsSemblles close'enough?,
(i :

means avallable? . -

H ' ——

Are- you close enough to key suppllers for easy con-

sultantions?
\

Are exlstlng or proposed manufacturers nearby whose -
byproducts you ‘can use?’

Are raw materlals so rg?ote that "'you must congider .
building homes and facilities for workers to attract them?

Where large natural resources areas ‘are heeded (such as-

_tlmber or ores) can they be leased’or must they beée bought?

- . N

Are multlple supply areas avallable in case of shortj
supply from one? - . . -

' 18. 'REs'J:DENTIAL' HOUSING

Are there enough rental propertles for new employees?

Are there plenty of houses a%hrlable in the several cost
brackets that will' appeal to new salaried employees?

- n

- Are there attractive suburbs wrthln convenlent dlstance
" of selected commun;ty? - s

Are communlty hou51ng starts keeplng up with expected growth?

H c .. — : .
i . . ,

——
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| .
As one index of commum.ty values, are residential
. property values increasing in 1line with are <
" averages? .
JIs over-all 1mpress:.on of residential areas an
attractlve one? _ . . .
: Is community saddled with.su.bmarg‘ina'l or slum areas? .
’ '_If S0, are clearanc,e and rehabilitation plans bro— .
gress:.ng? LT o . C ' -
. Does extent of home ownership among hourly type of .
. ~“employee indicate stabz.lity and communlty prlde? "- =
19. _ EDUCATION AR A s
o ' Are there sufficient schools, and adequately st'affed? ___
Y oo o L
Is school buJ.ldmg program in keepmg w1th forecast - LT
. comum.ty growth? B g L 2 - 'o . S
What about vocational; trade, and apprentlce training L
' opportudities? Are they oriented toward your require- -
ments?'__ L L : . —-—
. S Do any instltutions offer foremanshlp cOurses? o ____ —
Are- college fac:Ll;Lt:.es near enough for offermg spec1a1 L
cou‘rses to key personne ?- g . o g — ' L
. Are’ there adu.lt educatlon programs? Do they offer ‘ ) i B
'degrees’*- ) ' . A NN L
Is educat:.onal pict-pre above average in terms of eg;pense - / S
o - per pupil,’ teachers salaries, PTA enthus:t.asm, Bmlding TR - f
L program, etc.?. . N A A L 2
3 20. HEALTH AND WELFARE
Are there satisfactory med:.cal and. health servmes? o _ '
g ‘Hospitals? Genera practitloners? R *' -"' o ___ Sl
, ‘How. about aux:.liary medical servxcea v(,De_n,tist’s,' e -
¥ . visitmg nurses, cl:.m.cs, ‘etc. ) o ;‘_ o :, RO }_‘ R
_’:: P . ",Do hospltals have adequ.ate ratings hy State Board : . N o
By 7 of Health? EETET o St : o ‘
How large an area is served by hos'pitals? : PSR
‘Are Blue Cross and allied plan,s ava11abl-=? o R __
) B ’.'v‘-..(,,'l . - : oo O ‘.. . '.a. .‘-' E ’
Sy el e e :‘J‘:-’ i - N ’ \




' " Does comrnunity have a wdrkable“"dis"aster ‘plan? R
. . Is there an adequate public he’a'lth program? ' —_—

Is community welfare and relief load 1n reasonable ; v . .
proportion to thit of. area? '

: T Does commun:.ty paL:tmLpate act:l.vely an respon31bly )
& tin community fund program? ’ ', . PR

R Does  the’ community have adequate and well—enforced ' oo
oL T sanlta,ry 1aws? T R PR N e e

AR, _' *Are there reaso.nable state 1ndustria1 and health :
, el 1aws? oLt AT e T T -
RS :_'2';,”. CULTURE AND ,,RECREA’I‘ION,: S L
S UYL ave therd & ariety of iacal outdoors ]attractions? S TR

TN " (For. examplel:' golf, ‘t nnis’. sw:.mming, boat:.ng, - _ SUNCTLRE
R f:,shrng, hunting, ska J,,ng, ski:.ng ). ce R e

o . What about fa.m;Lly recreatlonal areas? Parks and
O T playgrounds? R R T v e

Lo . Is communlty near to" good resort areas? R

Are there sufficient number of chur,"ches of varying -

< T denomlnatlons? . a_ ’ — ) 3
% EPEE ' Are there adequately staffed and equ:.pped l:.brar:.es? R
& L T
273 < Are quality and vari ty of fraternal orgam.zat:l.ons B y I )
3 B attractive to potentﬁal \newcomers? e SN _— e
oo e Do cn.v:.c attractlons operate," such as museums, theater, e e
e and mus:.cal funct:.ons? ,_’_ S j. o TR 0.3 s Ee s e M e
R Are there a variety of paid arnusements? ."-':-'i.' o __ o
\- ~ . ! o " ’ o T . l.l.'.v.‘
. What facn.l:.tles are there for publlc gatherings, such R o -

L . ~ Cas public. bup,ldings, auditoriumsf, gymnaslums, and church B PR

S . S edifices? R R S e __ R

. Is there an ‘active press, including dailies weeklies,
e radlo and TV? ‘ C e R Co e

" ! : o T ; “ ' . o 0 e et . '1‘ Y N 'S

R -"'2‘2., GENERAL COMMUNITY ASPECTS S .,_4:'1."-;_;;'1_-}- RSN

Is physlcal appea::ance of._center of town a pleasant
ome Ut o w LU ey I

Are there good hotels, motels, restaurants?




*

Are shoppin‘g' a.nd commercial dist.ricts well 1aid out AT R &
for parking f.ac:.lit:u_es and easy . flow of traffic? ' :
To case parking problems, -are there fringe parking '0 o s
areas coupled with transit facilities? . . o e

N . . Are t.here,‘a'dequa)te, local banking faqi‘lit’ies?
23. COMNERCIAL SERVICES DI T . ' ﬂ

.- B - - P .
o ,Does community contain a divers:.fied amount of com-r
< mercial servides require by industry? (Check and S - :
: e\ia}mate Separately) D A __.‘ R }: e

o 4 Majoxh repa:.r shops PRSI N Railway express A
. e Eléctric. motor- maintenance e <Air’ fre:l.ght serv.wes NP R 5
C*0 .- Industrial distr:l.i?ﬁ'tors - Postal sexviece:” . oL LT A
s« Lubricants * . ~ VoA Blueprint service S e
50 0 Slumber and allied materials "'/ Industrial repair Ll e
R "-, :‘Engineering depa‘rtment 5upplles Alr conditioning serv:.ee L e T
Syl -0 - o Stationery. _' “Janitorial serVice . IR
B B . ".Food  and’sundry. ending .+ 'Professional,. serv:.ces_.

AT

Local trucking, Pl Testimg abs N '
, 'Are adequate construction sefva.cea and fac:.l:l.ties availj- ‘
. in the' community or near i.t? (Check and N
' "Archi ects ‘ e o Rigger T e A
Engineers . e . Speciai equipment .
-+ Prime contractors: . ', .- “Mason’ , L ‘
. - Subcontractors L T Plasterer E g
. Mechanical I . " Tile . S
b 'Electricgl - R L m '.Painting : T R S

"‘,Pip'ing . IRASE LR *  Landscape -
Carpenter S B -;Pav:mg L o . ) ,
",'Labor '-.\’,: S g N S S IR S

V_.‘

-

Do spec:.alized shops e J.st in or. nefar the commun:l.ty . T
wl’uch can_h_elplmaintai your spec1al equipment? e
Sl :.: 24. . SPECIFIC SITE CONSIDERATIONS L ‘ ) ST

e o Is your pr;oduct such that advertising value plays a big - L
ML part :Ln s:.te selec?n as well as plant appearance? Y ___ _

“ - L Has character of sGte been thoroughly explored? Typical “___ R
’ factors. R T ’ R o SRR -

et oy e Topography- CRoim T T T '
;oo o - s b, Size of area- aVailable fo,; purchase. RS
Pyt e. Layout and orientation N
TR o T dy Drainage. SRR S
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ﬂIs site near. enough a,n airport that CAA regu

. izs. POLICE ASPEETS

'Are private watehmen serv1ces or.: uniformed detective G
-"agencies available? '

"Is jud1c1ary system well organized?

ST o | o121,

- e, Freedom from :Elood:.ng. b

f. Any utilities already in place? RN

g.- Subsoil, . -excavation, and foundation consideration
. Gullies, streams, etc., to be bridged.

i, Any abnormal gra?ing or landscaping problems? :

-J.  Any pipelines or'other utilities to be relc:cated"

Are general construction costs c6mpet1t1ve with those

.of competing sites?

. Is’ Site conven:x.ent for noon-hour shoppln@r?

If m 11mestone country any tell talensn.nkholes?

ions

‘must be. considered in making buildjing plans?

Any restrictive covenants, easemenﬁs, ,or oth

) er:tanglements that would interfere with use of .' Opert ?_

. [N N
B < - : L3 . P
e . e

PR

Does police department haye high standards of personnel,
-equipment training, morale? . . , ’

"Is police patrol serv.ice. provided for 1ndustr1al pro*

perties? L ,

. LN

Are thére satisfactory pol:a.cing arrangements outsn.de

. ca.ty linu.ts?

[

.  1s. inc1dence of crime’ as low as: ox lower than in
: surroundlng area? .

Ty

. Does . community have a- disproportionate numb of bars
and taverns? . '

N

N e
, . P . . N L LA

- Ve L R - ~

' 26.- FIRE ASPECTS

[ER

- 'Does fire department have high standards of personnel
: equipment; train:mg, morale? . :

o In case of ser:.ous f.J.re, are a.djacent communitles near
' ‘enough to send, apparatus?

vy

Is \community fire insurance class:.ficat:l.ons up near thez,. Cane
' top" o . : . T .




Doest kL, e ey . .
R TR AT A N Tt
b e - ' Pt
. . .

» “ I

122.

Is site within fire hydrant limits?

’ If so, are mains sized adequately?
Are water pressure and reserve c¢apacity sufficient . ’
for your needs? ) <
, B - . Y N ————— ——
’ "27. ROADS AND HIGHWAYS .
' ¢ L Does quallty of constructlon and mamtenancre J.ndicate - -~ .
.‘ . o an efflclent hrghway department? o . T
¢ . .' : . ) Does: local h:.ghway system have adequate mterconnectlons P o
R ) w1th natlonal network? v SR o " a . oL S — —
| '-4;,'7;‘. P Are roads kept free of ice and snow? , '_' E _____
Is there a- well-—planned hJ.ghWay 1mprovement program”, el o
[ .o Is proport:.on of unimproved roads steadlly be:mg . o :
; I " . . reduced? v o , ; } ' ’ R
' - 28. TRASH AND GARBAGE  °
. Is ppter;ti‘al'site ‘wit'hi.n.pic_kup l:fLmits? o T e
If not,- are. pri-v'ate contractors ‘available? . —_
,-‘ Does Boaxrd of Healt.h exercise superv:Lsory msPectJ.ons ‘
over garbage collectlon methods? , : R,
o 29. .SEWAGE - | R I . S .
.‘ e . I's ‘site Within: sewayg system limits? ‘ ) - __ o
i - ' Can. system handle your requlrements"» T ' - ! O — l ’
-l x4 ’ . » - ‘- N
- . .- boes sewage department’ have rea],:.stlc plans for expandn.ng » - l.
’ ’ 1ts net.work and qgulpment? . _ o —_ — s
" 30, PLANNING AND ZONING : ‘ o RN -
Does communlty have an actlve and forward lookmg clty R
plannmg conun:}.ssron" o , o . —
Axe smoke, n01se, odors, etc. controlled? . - o e —
! Have zonmg 51ghts been properly set :m connectlon with R
' new Federal nghway Program? : \ ' L —
' o Can you expect protection agalnst undes:,rable ne ghbox:s? —_—

.



. O Have ‘building codes been adapted to newer Ypermissive"
basis? T '

Do .building J.nspectors have a reputat:Lon for honesty : .oy

. and integrity? ) ' —_— —

31. STATE TAXES o - o
‘ What is exisgting g'ross d bt o‘f state, as, 3 partlal. T - .

J.ndJ.cat:Lon ‘of future rev nue needs? . . oo e
is expected trend lJ.kely to keep m llne with des:.red - ,
n%reased qualJ.ty of serv:.ces? CA T . _.__ L
Do_ state ccz/\brate taxes compare f+vorable w:.th those '-; s
of ypur competltors elsew{xere? o PR CH U
Does state have mcome .taxes on 1nd1v1dUals? .",_"' BT ._._A

: ~"A |\‘~ . 2 .
NN PR . ‘ If so, w1ll they attract new employees £rom. other st.ates? : -
B Oor keep them away? < . ST SN

g Does state levy property taxes? v . - ' __l —_

..: 4 ,.ﬁ ' . 2 . o ﬁ ) -~ .

EEES Is- there a. staﬂe sales tax? R l o —_— —

S iy .. - _ - Does state’ grant permission to deduct Federal Income . .

I

.

3;f2; CQMMUNITY FINANCIAL PICTURE
A

Does cp,mmunlty lndebtedness preSent a healthy plcture? ’ __ _ .

Is communlty tax plcture well balanced between res:.dentlal, TR
1ndustr1al and’ commercxal sources? o .- —_——

> e

+ -t

Is pattern of’ community expend:.tures well balanced : L . . T

between- needs and J.ncome? L A e T Tl e
.Is total commun,lty tax picture ln llne w1th serv1ces \\ Sl
recelved? .

- . . . - S . . .

Do. abnormally low communlty taxes. 1nd:|.cate 1nferlor L
schools,’ streets, other serv:.ces‘9 R , L — -~

K

Are there s:Lzable amounts of tax—free property whlch

y make an’ 1mpact upon the communlty tax plcture" e — __

Do future buildmg plans of communlty government sub-

| d1v1510ns threaten potentlal tax 1ncreases? " Al R

.




R IR I ST

' ) Does communlty have - -special taxes? (Payroll, personal ", .
-income, machinéry’, equipment, inventory sakes, . =/ CoL o
franchise,, municipality, county, road improvements, /

- sewer -‘improvement, 11cences, pernits, fees, etc. ) .

:1,-' ’ Arejcommunity tax 1nducements offered to pros—' . .,:’7' :

o : pect:.ve industries? S

B If so, is there ev:t.dence that ‘high taxes later w 11 R
w1pe out 1n1.t1al tax- advantage? . : L

L -j"Are res:.dentlal tax rates reasonable? __ SURERK :
A o - 33, COMMUNI’I‘Y BUSINESS CLIMATE , H R

e Is attltude of local off:.cn.als sympathetl«c_ and en_*‘f W IR,

we S e t.husuastlc towards exlstlng and new J.ndustry? _ Lo Lo

C SR I s rlecord of local government good as to honesty, R :,{

" e eff:.clency, and pr:mciples? } l e e

- [ Does community have one or more. good busxness—"-‘ s
e S sponsored civic orgamzata.ons devoted t0 1mprov1.ng o . S .
businéss cllmate? e o T

If SOy, have tang:.b'le vresults been achleved? ‘ '

If mOre than one such organizat:.on, do they work ~ - ,
together harmon:.ously? : ST ——

o Have you, chécked reactlon of local :LndUBtr:Les as ko
o t}\ . busmess climate? N S e U
LA TR L .o . v ."' . . I : ; .
':;_ _ - ' . Have any manufacturers m::.grated from the cor;ununlty S
8 TR e recently? Lo - ; . = i e
. L Is J.t reasonable to expect no&:mal industr:.al growth'- LA .
RURE 't . in the commun:l.ty? : AN e IR S

Alre there ex:LstJ.ng or new :1.ndustr1es 1n the community R
t.hat help- céntnbute to a, stablllzed economy? st __f-y _

! Is: commumty Well dlversz.fled J.ndustrn.ally? ' __+
e Are communlty 5 inéustnes dynam:.c and’grow::.ng? el _____,
Is size:, of communlty geared to your needs? (quantlty
and quallty of industrlal nexghbors, labor pool, e_*lﬁ) ol T
34. " STATE BUSINESS CLIMATE . g 8

"-. oo Are state leg:n.slatlve, execut:.ve, and ]ud:.cmary branches : ‘
L : . performlng as: well ‘as. or better than counterparts J.n ‘

ML other stqtes? _ - .
! o




. o

/,' .
.

,:"}'-—-4 ..
A

- B . . : - . ca - B N . \

Does state ﬁave a good reputat:n.on regarding, attitudes
towards :mdustry?

e -

Are’ state salaries attract:.Ve enough to get and keep
good people? o )

.Are. state off1c1als alert to 1mprov1ng its. reputatlon
towards 1ndustry? R .
Are state Wage ‘and. hours 1aws fairly written and"
administerrsd? . S . g

PRI

Is state workmen s compensation picture satisfactory?

',.‘ oA ity PR

. one?

e

Does state have laws restricting the use of mjunctions
to prevent unreasonable union acte? SN '-, .

h.l'

Does the state have a law that prohib:l.ts secondary
boycotts? R A

X v
[ S

Do’ state courts have a ogress:.ve v1ewp01.nt towards
1llegal strikes and» Pl tJ.ng? )

Has history been sa'tisfactory regarding state prdteotlon T

in: law enforcement when required locally? L

Have you checked w:Lth other iﬁdustries to determine e
presence of\ hldd"en—«restrlctive state 1aWS?' : .
DOes state have an- active and progress:.ve development
comm:.ss:l.on? S DT e . o

/

S35. COMMUNI'I’Y EMPLOYER EvALUAm:mN - } ‘

HavL most’ employers demonstrated enlightened management
policxes'? R N _... :

. [N N
s [P ]
. K

Do branch plants of ‘the commun:.ty represent national
concerns with progrese:fve management—labor—communlty

policies? R . LT e ey

. .. cL _'\ . ST C . "‘-AD', .
Have employers kept pace on a voluntary bas:Ls w:.th
r:x.sa.ng wage standai':ds? T e o

Do you rate the effective level of plant communicat:ion -
be ween employer -and. employee td be at east at a R
satisfactory standard? . R R R

W:Lll cpmmunity progress along l:.nes of guaranteedlannual v
wage fit your propojse? wage picture? AU B

'-.;':

‘-I -..-‘: ‘;‘ ".r:.
! e

Is state unemployment compensat:rorl plcture an equltable e
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bo employers wxllingly exchange KES ta concern
contracts .and Wages? wed

. B - n

ng Al»a‘b_o'r

'S

Are J.ndustra.al leaders (and bus:l.ness leaders in general)
active -in promotmg a better busintess. cllmate for- the R

communlty and. the state? i "

f:Do industrial’ leaders know and cooperate w1th loca.l
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e

‘ ,_reporters, ed:.tors, and radio or TV 'comment;ators
,and program d;.rectprs? Sl

[ ' '.' ot

.,‘4, -~ .- . ’ A
N - - . .. -
. N e T

Has your general lOcatJ.on survey thor.oughly explored
climatic conditlons? Typ:.cal factors- T -

., - General weather condltn.ons. '
3 P Elevatloq (o} 38 community. oo ;
* .. Temperature: ranges;,.and aVerages. JUKERR )
. . ~..Ayerage annual rainfall and. snowfall co T
. idity. ranges ‘and averages. RIS Ry
T f.. Dums ‘with’ sunshine,: ra n, fog.. ‘ o

... Duratipn of killing frpost.. W
.~ Liow subsistence rates of South:_ clothlng, L
. '.heatlng, farming. . ; "
-1 Low ma:mtenance costs’ of South-—no frosﬂ

e ‘. (bu:.ld:mg and road. mag,ntenance) snow and e -

‘ice removala . - .
'Velocx.ty and d:.re‘sxtlon of preya:.l:.n wmds
Geographlc extremes?. Fcr1 example: tunusual
or prclonged dz.;y or. wet Gond:.tions. c{:lc},"-..;.-
heat‘,, hurricanes, - floods, etc. ' “, S "", e
Degree days per season. R . l
Effect of Weathef:, extrémes, on all forms of

transportatlon?
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Ran.l, l'righwax q,lr, water e
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Selected Empirical Studies of Locatjion Decisions

APPENDIX 2*

Ly
>

Formulation of the objective

Investigator Most s:LgnlfJ.cant factors and = . o

- Year/Number of respondents or question posed reasons mentioned - L. N
g. % e u o . -~
o, 1. George Ellis -Wdid’new establ:.s'lments locate a1 ‘reasons

: . in:New England’-"" 1 Market -advantages
) 19487106 . . "Why di'a hew establishments select Suitable. building - 8
. . specific cqrmm:.tl&s in- New X Iabor supply Ey
:England?" | . ‘Personal reasans .

‘ 2, University -of Michigan'I -

1950/188

-

3. University of Michigan II

19615239

4. M.I. logan

1963/72

N .8
*Krume, 'Ibward a G‘eography of Entexpnse" Econam.c Geogra@y_ 45, 1969, pp 30 "~ 40+

.,\

How did your 'flrgl happen to -
‘locate. this plant in Michigan

"Are there any mJ.mmum require~
" locating-plants in th;s lihe Of

'relocatlcn of fm

- \

rather than ir same other- State?" .

b
R
N
{

ments which must be met for ' -
:mdusizy"' 4'~q

N
\a y Woa
LSNP .- -

'What were. tbe main reasons far
locatJ.ng the plant 1n=M1ch1gah’)"

Study of locat:n.mandrelocatlm e
decm:.on_smtheSydneyArea
(Australisd) : ma:.nreascnsfqr

]

i

7
[}

LN Wage rates and labor N

- Availability ‘of labor

bn

€ - High land values

el S

,Change in nature of operations

’»Tobenearmarkets .

Ava:.lab:tllty of plants or sltes

) a

Precsureofozgamzedlabor s
Dlsl:ance frunmaj:erj.a]s :

Pr.oxmutyto markets

Irxiustrlalclmxate
Persanalreasm‘is

Chanceopporttmlty—sme etc.
Prommitytocustarers

1ick of spaoe ‘for :umed:.ate
e::;garslm g o

bbvefrunfentedpremses
’Non—oonfonnnxgi:ozomng

fm

o ¢

z \
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APPENDIX 2 (Continued) N Lo
' Mﬁ "r' - -
. Investigator e Fbmu.tatlcm of the. obJect.we 4Dbst 51gn1f:|.cant factors and ..— .
Year/Number of respondents |.. ® . or questlm posed reascns msntloned o
5. MoGraw-HilL . fe “yhich of. ‘the fonowng , Trucking : -
~ L~ "] - considerations would-be of Reasonable cost of pa:operty S
. ) :.mportameanselectmgthe Redsonable or low taxes T
13964,/2000 spec:.f:.c area or 'Site?” .. Ample area far expansion i
.o - b - Lo -, .
6. David Faw . Imrest:.gat:.onofzsfmnswhlch . ’
- . s established plants in Northern = !
Ireland: =~ i
1964/28 N (1) Reasons for movarent of D:Lff:.culty of obl:am:mg labor N
19 British.-firms - Difficilty of expanding parent plant '. :
. ) . = . Board of Trade dispersal olicy.
(2)-Reasons for location in _ *  Availability of labar ‘ R
" Northern’Ireland of 27 fimms Factary available quickly [P
' T — . Financial, assistance - LT
(3) Locational disadvantages .~ " Transport-costs T
. ' experienced by 28 firms Higher stocks . - ;
. . - _ . “_Unrela.able transport
7. J.5. Wabe Offlce decentrallzatlon :m the -
. London area: . : ©on .
1965/91 (1) Reasons for considering Expansion A
: " decentralization .Integ'rat'wn of several offlces Co
t- — Ieaseexp:.rmg- -
~ (2) Reasons given far not - {*  Difficulty of retaining key staff -
decentralizing . 1oss of business connections ‘
: . Dlsnzptlve effect of move
. Remain in central London for
!neetll]gs ' &
" ;\ .
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Social Studies, Vol 32, May, 1964, Pp. 131-154

APPENDIX 2 (Continued) e
Hl : &
(1) George H. Ellis: Why New Manufacturing Establishments Located in NewEnqland August 1945, to
June, 1948, Monthly EEVJ.e-w Fede.ral. Reserve Bank of Boston, vol. 31. Aprll 1949, PP. 1—12 .
"(2) G. Katona & J. Nbrgan 'lhe Quantitative Study of Factors Detem:.nnx; Bus:.ness Decisions, o )
Quart. Journ. of Econs.,. Vol. 66 Feb., 1952, pp. 67-90 - . ) . T s

(3)Evan:elleraniJ.mrgan IocatlmDeclslmsofMameacturersAnerFoonReVP_Eersarﬂ oy e
Proceedings, Vol. 52 May, 1962, pp: 204—217 . _ . ] - oL o

M) M.I. Iogan IocationalBehavxorofMaxmfactumngFlrmsmUrbanAreas AxmalsdeAG,Vol 56
No. 3, Sept. 1966, p. 463 . g" )

o,
N . Bk
L L . D

(5) Cited by T.E. McMillan Jr.. Why Mamufacturers Choose Plant Iocations vs. Determinants of Plant - L i
Locations, ILand Econs. , ‘Vol. -43, August 1965, pp. 241-243

(6) David law: Industrial 'lbvement and Iocat:.onal_ Aavantage, Manchester School of Ecananlc anmd

[

N |
(7) J.S. Wabe: Offlce Decentrahzatlm An Enpxr:.cal Study Urban Studles Vvol. 13 Eebruary 1966 A l?.
pp. 35 - 55 : . . .
- @ J . -
\ -
i d-v ) - . ) ":
v o — —_— hd , .
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.+ -APPENDIX 3 - X

Sample Calcuﬂétioﬁs

’ 1) Standard Deviation for Materials, o mat. - §
, At . A |
. L m L o Tasze e e
e b . N '\ ,/. i o} m?t‘ =.,{ m- z ‘( fj "' .fma't.) 2 - ' ’ . ‘ T

| 4m1

where ¢ mat. is the standard deviation for the materials factor
m is the number of locations . o
£4 is the cost of materials at location j, j=i,m
fnat.is the average cost of materials over all locations

f mat.=10° x 107Y(360 + 400 + 390 + 410+ 355 +-370 + 405 + 415) ;
A + 440, + 380 ‘. S
= 394,000 (a factor of 10> will be.dropped to
simplify |the arithmetic) ‘
. s , | (360-394)2 + 1400-394)2 + (390-394)2 | |
o mat.=g | + (410-394)% + (365:394)3 + (370-394)2 + (405-394)° | /2
2| + (415-394)° + (440-394)% + (380-394)%
- = 5955 < 1/2 h ‘
-Bl T . - " I3 9 .
= 639.4 Y2 N
‘q: " P

Co . 25.3 'The factor of lO3 is now-abpliéd and
. . : . the standard deviation for materials
oo , , over all ten locations is $25,300. .
° In the same way the standard deviations for all factors
A . . o =
are computed to.produce Table 3 on page 90-

e
> -




R CO

— am

RUNIREE 80,3001 \ " g

; LY vx“ ij . o, T, ’ - . N )

S o PR ,
/ . .

‘ U : » - .
-3)- Thé exact weight to be assigned to any factor is deter->"

* factor i. For example, to determine the weight to be.assigned

' cost equlvalent for materlals Lt locatlon A,\$360 000 “is

‘Agéin the‘facgor of 103‘15 droppéd to 51mp11fy the arlthmetlc.‘

. This does not affect ‘the analysls because we are only 1nterested

in relative measures. In thls way the bracket products in s
'Table 4, page 92 are computed . - R

2). Locational Factor Vériance Ratio

gi | ’
m defines the locational factor variance ratio
j=i r

-

: : m
where o3 is the standard dev1atlon for factor 1 and L oij

“is the sum of all the standard deviations =1
, © .for all factors i at all locatlons .. : .

~ K
\

~

. For the matefialévfactenh 3

LTS

JB'mak; ) ;”}“25;300Aﬁ5

a

mined by multiplying the expected annual cost equivalent for .

factor i at location j by the lpgatioka; variance ratio for i"'
: C Ty T . .

to the materlals factor at location A, the expected annual

multlplled by the locatlonal Varlance ratio for factor 1, 0; 037.

360,000 % .037 = 13.3 x 10 - S g

s . .

- Taken from Tap;er3,'pang90. SR
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