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. 1 - General Considerations .

of a country.

s -
., ‘_.
.

t \ .,. : . . - ) '
U U nimrooueTIon : g

o

¥

4

4 ' N 1 P . \t . .Or M : -
N\
) This study is concerned With a systematic analysis of loca-

A
N bt o

tionai factors at a macro level

ing and potenttal distribution of economic qgtivities between reqions

- factors- that determine the exist-

s

o . . L T
However, Before\ﬁ\§embark on this analysis, it seems s

worthwhile introdueing somg_qener 1 approaches as a'threshoig to.a . -

G L1 T U

J

more ambitious discussion of industrial Tocation policy, showing how

ety

govegrnments at all levels can influence this process. The purpose

in introducing the general analysis at this stage is two-fold: a) to
. - . \
high]iqht-the role Jhich governménts can play in initiating a compre-

PRV RENT IS & e

hen51ve deveiopment program for less developed areas, and b) to pro-

vide an analytica] background for the more selective approach to be f

X 5}' N

2 - Central Industrialization Policy ¢ 2

introduced

-3

jn later chapters of this studys

A <

The,recent phenomena of regional disparities within the déVb]-

oped nations of the world has given risejko much interest on the part ;
| , %

of both local and central governments in policies designed to induce :

f /”

rapid and equitable qrowth of all regions within national economies. ¢

.

It would seem, however, Jiilt the success of equalization po]iCies Wiii‘
largely depend on the extent to which attention is paid to structura1

characteristics -»economic as well as social - and to differences 1n

TR TILY LU

s e S M aBig bt
R ,
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) (]]s‘o with regard to theé manner in which they are likely to evolve ip

*that aim tdward regional equah’zatw;on should be; based on both static

A

income and emp]oymelnt between dif ferent reqgions of a country, not

nerely with YGOJY‘d to their present levels and cmristics, but’

wFe

the future.] The Tatter implies that industrial “location policies

;

and dynamic considerations. ° . ‘

.

A possiiﬂe‘ manner 1in which the integration of %.;tatic and dyna-

mic aspects of industrial pb[]ir‘ies may be attempted is to <categorize -

~regions in torms of the1r qrowth uotentm]? Acconhnn]y, regions

may be distinquished by thren Z)] fferent typeg a) or0°pevnus reqgions,

wher‘c the Tevel of indusirial activity and its expected growth rate
P .
are relatively high; b) potentially depressed regions, where the

present level of industrial activity is hiahy but the expected rate
¢ ! .

of growth is relatively low; and c) depressed reqions, where both the

N\
.present ﬂeve]é and future growth of industrial activity are relatively
low. ‘This hierarchical descriptionqf regions im—ph’es that an %ver.a]]
inavsjggfial policy must be sufficiently flexible to take into account
:che diffe_-‘rences‘ 1'n. economic conditions and prospects which may exis't }
» -

Jbetween different regions of a country as well as at different péi’nts
of time. For example, regions that are potentially depressed require

an industrial policy Whlch will not only prevent further d1smtegrat1on

" but will alo attract futuré industries to the area. S1m11ar1y, depres -

sed regions require the prior development «of an infrastructure to gnab]e

¥ N

J.6. l'h']fiamson,F“Regiona] Inequalities and the Process of
National Development: A Description of the Patterns", Economic
Development & Cultural Change, Vol. 13, (1965).

:
2 L.H. Klaassen, Area Econonnc and Social Redevelopment: Guide-

]

Jlines for' Programmes, 0. E .D., Paris 1965, p.30."
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industries to migrate and settle in the region. Nevertheless, the
freqdent t;ﬁdeagy of most cenprdi qovernments is to lean toward po-
licies which do not distinquish clearly between the héférdﬁenous ";—
conomic environment of different rgqions.] This attitude of central v
j\b

overnments may be rationalized as stemming from their prenccupation
o - / -

=~y . L e v
_with national ijectives. But, quite clearly, a policy which fails

to distinguiﬁy between the needs of different regions of the national

economy cannot be expected to maximize its welfare in an equitable man-

~

ner.

There is an additional. factor which mﬁtigates agﬁinst success-
ful efforts toward a balanced regional growth. Central governments

seem unable or reluctant to choose between alternative policies di-

] o
rected fouard migration of people from depressed regions to growth

-

centres, and of bginging industrial. activity to depressed regions.z

Both of thg;e alternatives ‘and the contradictions they pose merit care-

ful consideration in any balanted regional policy. . .

?

The historical evo]ut1on of growth and decay of industries in-
dicates that ?lq1ons may go through stages of re]at1ve1y high to low
grpwth; and often to stagnam1on.3 A presently distressed reqion may
have had a ré]ative]y high Tevel of economic a;tivity in the'past; but

ths evolutionary procéss may have been such as to lead to a low level
\ ca s

! L.H. K]aassen, Methods of Selecting Industr1es for Depfessed
Areas, 0.E.C.D. Par1s 1967, p.2.

2 H.W.. Richardson, Reqgional Economics: Locatdion Theory, Urban
Structure and Regional Chanac, Weidenfeld and Nicolson, 1969/
Chapter 15. . ,

. -
3 Solomon Barkih, “Principles for Area Rcdeve]oment'Legis1ation",

Labor Law Journal, August 1959.

LI ”J | . /\_,

P

e A R W B i A RED o

B e L Ek Nkl B i 4 n o =

A et e A, SRR i B




!
}
}
]
z

-

of present industrial activity in the reéqgign. This in dtself implies »

that presently distressed areas can once again-be revived as prosper- -~

ous units of economic activiéy. However, a]Ehough the possibility

may exist,.jt is not likely to be induced by natural working of the
’ o

-market'mechanism; appropriatb poTicieszdirected toward the reconstruc-

tion of an anthuated 1nfra<tructure in d1strcssed and potent1a11y

distressed areas are necessary. The ]atter, in turn, may lead to the

creation of secondary growth centres and thus gengrate a cumulative - “

process for the fulfillment of the regionally balanced qrowth object-

’lVG] ‘ / . . ‘ -
‘ , N, o o
The policy question which seems, to qenerate‘consuderaBJQ contro- |

4 s

versy is whether the creation of secondary growth centres in depressed :

,/

regfens is compatible with the ovoall objective of‘continuons national

growth, or whether a better alternative consists in the miaration of

people from distressed, or potentially distressed, reqions to(fxisting

\grouth Lentres There seem tb be at least two argnments that miTitate
, ! s ;

agalnst the ]atter a]ternat1ve The first“originates from welfare don-

swderat1ons wnwch suggest’ that social welfare is not “properly reflected

»

in natdoniljec%nohic growth alone, and that overall growth arguments may

have on}y remote relevance to the depressed reqions The we]fare ar-

"gument underlies the fact that in democratic soc1et1es centra] qovern-

ments haVe a po]1t1ca1 ob]wqat1on to prov1de each member of the commun1—

ty thh*zﬁe bas1c fac111tgis of income and cnnsumpt1on ideally in the -

area in which he’'lives.] ’ However, such.ap 0Q11gat1on cannot be fulfilled

if governmental po1iéie§ permit the draining of resources from less

- ° “ b o ’ ’
1 R Hansen, “Deve]opment Pole Thoovy 1n a Req1ona1 Context"
KYKLOS, XX, 1967. - R

/ o - v ! i
v * ’ >
, , :

)
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devetoped éreas,to the existing growth gentres by cbntinuous miaration .

0 G ‘.'
“of the area's‘younqer and therefore more efficient labour force.]

.

-

'

. 2
nugusty with 1ncrea51nq agglomeration.

+

The second arqument1rests on the evidence that the m\grat1on of

peﬁp]e from the 1eqs developed areas to the qrowth centres freque tly”

This evidence.is

LA

1mpa1rs the objective of national economic arowth.

based on the historical evolution of existing ardwth dentres; which"

- -

“shows that per capita incomes within certain lumits increase conti- -

However, as per capita oper-

at1ng costs in growing aqq1oMerat1ons tend to r1se even faster, the °

increments in income are 11ke1y to decrease as aqq]omeratlon qrows

Then, if the aanreqate operat1nq cost per capita ﬁs “ompared

larger
with thcﬂqgregate1ncome per capita of the centre, aqn]omerat1on3\wV11
eventually reach a size where the difference between income and COStS'

per canita-attains a maximum. This may be construed as the optimum |

" size of the centreg3 yielding the ﬁaximuh total saving for'the purpose

[

Tt Size" , Econometrica, 1945.

of future investment in the centre. This, in turn. is indicative of the

»

4 ' .
_fact that the centre has’ reachdd that level of activity which yields

!

the highest rate of ecnnom1c growth. An increase of economic activity
& ©
beyond” this optimum implies that tota] savina and hence future 1nvest—

°

ment together with economic growth, will begin to decline. <Continued
) , . )

4

1

. G. Myrdal, Econom1c Theory and Under- Deve]oped Qoq1ons, Haﬁper
& Row, 1957 Chapters 3-5. s

[}

L.H. Klaassen, "Req1ona1 Pollcy in the Bene]ux Countries", in F.
“ Meyers (ed.), Area Development Policies in Britain and the Countries
of the Common»Harket v.s. Department of Commerce. ¥ashington, D.C.
1965. , . R

-
'

C. Clark, "The Economic Punctions of a Cit:>%n Relation to its'
Also, H.U, R1chardoon. Regional Econo—
mics, Weidenfeld & Nicolson, 1969 ‘

»
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. increases in economic activity beyond tW1s point eventua]ly give rise

to econom1c staqnat1on, i.e., 2ero or even a negat;ve rate of economic

> ~

grwoth. SN
\ e ‘ * . o v ‘ ¥ - ‘ ’
-, ! In view of the above, it seems.that.a decentralized growth po]if
w ' cy aimed at the creation of secondary centres is 1ike1y to be a more ra-

!

tionaTimeans(of achieving the dult obﬁective of reqgionally-balanced and

'S

. . . _ T 4 .
4 e national economic growth One effective instrument to achieve decen-

. tra11zat1on is the concept of "Industrial Estate” wh1th bas1ca11y con- -

- /
sists in rebude‘hg ’the setonomic mfrastructure '11thm a given *emon

in order to prombte the 16catgon and growth of directly productive in-
- - ~ .
- dustr1a1 act1v1ty The fo]]ouinq quote de@cribes\the policy.
"Industr}a] deve]opment po]1c1es have used 1ndustrf§ﬁ estates
: + to accelerate industrialization and employment opportunities,
. to encourage foreign investors to locate manufacturing plants
° ” w1th1n\a particular country, to foster and modernize small
o andﬂﬂédlum sized firms and to relieve hardship in depressed L
. T areas by expanding and diversifying the industrial base. De-
. centralization poliefes have used industrial estates to decen- | -
“ : ) tralize populati Jrom large urban centres, to provide.an eco-
Cos - nomic base for 4 new town or growing suburb of a metropolitan
' area, to encoyed e dev 1o?ment or rural and underdeveloped
’ regions witlfin & country .

Lt

3 - Regional Industrialization Policy

r L}
S

[

- Implicit 1&\%%[*eré/dous analysis is the view that central qovern-
‘ments p1ay an important role 1n regional industrialization po11c1es
. However, the degree of their participation may vary from country to

~

country, .depending on the System of ecgnomic organization prevailing

3 .

¥ . : R \

k@;) in the country. In most cases, at least in free enterprise’econom1e%

;f” N the central uovernment usually .plays-a minimal:, comp]ementary ro]e. Th1s
¢) ! R ' - .

;~ - | | |

[ 1. The Physical Planning of Industr1a1 Estate, Gn1ted Nat1ons, New

York 1962, p.1.
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role is limited to providing the initial leadership in introducing an
-overall industriiﬁ programme to the regional qovernments which Mhs{
ultimately bear the responsibility for max1mizin§ employment arid pré-
duction within their political jurisdiction. This is justified on the

|

. . . : R N
of the region's particular social and economic needs, a | therefore,

ground that regional governmen€§ are, the ones most\\jke]y to be aware

t

most suitable-to implement an industrial‘proqramme vhich will fit the

unique social and economic environment of the region.] .

"
7

The f;equency of industrial estatés as an instrument of regional
growth, in developed countries has increqsed substantially in the course
of %his century, reflecting the wideépr ad recognition of the need for
reconstructing the infrastructure as a“finst attompt”to ward an indus-
-trialization programme.2 Such policies und§rline the reauirement that
Existipg infrastructure should be improved im\a yay that perits-the

!

exploitation of the region's natdral resources o ion in

producing those goods and services for which its geographic, social and’

+
economic Structures are the most suited. In other words, the lay-out of

an ‘industrial estate must be unique and selective, depending on the‘type

. of industries which will locate in the region. In this context, we may

quote as follows:

"Determinationsof the appropriate type of enterprises is ob-
viously called for at the time-an estate for small industries .
is planned, if relationships of interdependence and comple-
mentarity are to be established among.occupants, or between
them and large industries, and if commbon services are to be
provided by them economically.and efficiently ...

.

&

1 Edgar M. Hoover, An Introduction to Reqgional Economics, Alfred A.

Knapt', 1970; Chapter 9, p.288,
. -~
2.

William Bredd, Industrial Estates - T601 for Industrialization,
Glencoe, 111inois, 1960. i
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Determination of the apﬁropriate fypes of industries would be
based on a survey of neéeds and potent1a11t1es in the area, and
would influence the location, size (a]lowwng for poss1b1e fu-
« ture expansion) and industry composition of the estate. It
Y would affect the type and size of pre-constructed-factory
buildings and indicate the nced for spec1a] installation, for
instance, railway sidings rather than, or in addition to truc-
king facilities. It would also affect the type of common faci-
lities to be established onh the estate."!

! i

" 4 - Selection of Industries L

. N 0,
[t would seem that a region should attempt to attract those ﬂn- .

dustrieé which fulfill the following two criteria: 1) an increase in

employment opportunities in the region and 2) an increase in.the rate

of economic growth of the r‘egion.2

*r

a short-run objective in that its aim is to attract those industries
which will have a direct and inmediate impaét on employment. This cri-

terion may inevitably result in attracling labour-intensive industries

to the region. The second eriterion, fu1fi]1ed only in the 1ong run,

The first criterion may be termed '

TN
may, however, require the attraction of relatively capital-intensive in-

dustries. This is not to suggest that labour-intensive industries are

o'd L4

tent is'to underline the fact that such industries are capable of ful-

- o

not q@pab]e of inducing economic growth in the region. Rather, the in-

f1111ng the growth objectiv& only to the extent to which employment op-

portun1t1es are increased, -and may not neceésar11y increase the growth

potential.. In other words, to the extent that labour-intensive®indus-

>
.
It

tries usually pqoduce goods and services for purposes of irmediate con-

3 -
"

! Establishment of Industrial Estate in Underdeve]oped Countr1es,

" sumption, increase in émp]oyment opportunities and economic growth whicQ

-

United Nations, New Yark, 1962, p. 20.
‘ : 2 J.P. Hutton & K. Hartlgy, "A Reg1ona1 Payroll Tax", Oxford Eco-
om1c Papers, XX (1968), p.418.
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they generate is limited to the additional increase in producticon of ‘

such goods and services. On the other hand, capital-intensive indus- .
. .

/ . | .
tries may have a minimal direct impact on employment, but because of
their 1ikely technical relationships with other industries in the area, «
they may have a laraer long-run impact on employment than labor-inten?

-sive industries. However, because of its indirect nature, the final
w"‘ ’ * N .
impact on emwployment. may be recalized only in the future throuash an in-

crease in ohtput of other firms in the region. The impact thus gener-

ated can be measured by fhe direct Leontief -inverse of the regional in-
"AL.
put and output matrix.] Industries which have the greatest linkage with

~

othed’existing industries in the region will qgencrate the qreatest im-

) N
pact on employment and, hence, on the economic growth of thesregion.

-~

These industries can, in turn, be identified with the Perroux-type of

>

"propulsive industries" which generate growth points in the region.2

From what has been said so far, it follows that Perroux-type

~

industries are the most cépab]e af simultancously achieving the dual
objective of increasing employment opportunities, and of indu&iné coéi
tinuouy economic‘gréwth in the region. It 1s clear thén that a policy
of attracting the Perroux;type of industries to the region is the most Y %
appropriate‘one. In order'to make these policies as effective as pog-

~. Sible, an attempt should be made to compare the existing socio—economic

structure of the region with the locational requirements Jf these indus-

tries. The remainder of this chapfer is devoted to fﬁ% discussion of ’-\\“‘
iocationa] factors, while in the next chapter, an attempt is made to \
R ) N\ ’ H }.
! W. Leontief, Inbuf-Out Economics, Oxford University Press, 1966.
. ) :
2 J.R. Lasuen, "On Growth Poles", Urban, Studies, Vol. 6, No. 2,
June 1966. . v ’ ,
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~costs was therefore the optimal location for the firm. Although other 0

“the size of the firm and labour costs were introduced lqter, all these ’

,
. ) . /
@ v

/ ' ' . . .
reconcile the sncio-economic structure of the’region With the loca- ;

tional féctorS‘contributfng to the growth of Perroux-type of indus- k

tries.

5 - Locational Factors: Theﬂc1assicaT'Approach . . . | E
The pioncering work on locational factors was inétiatéd by Vén ;
Thunen in an atteompt to dctexm1ne an sptimal distvibution ‘of crops ¢n
h]S owre farm Tand. a Since then, a cons1dorab1e 1ntnres¥ has been ge-
Perated most]y amonq German economists, Fo study 10cat1ona] factors
- for industrial frms.., The classical locational ana]/s1s Was greatly i
simplified by assuming homogeneous. inputs of prgﬂuctipn, and hence equal ‘L
produépion costs everywhere in space. aThus, the only variable elements
of the costs ofdQSPp]y weré limited to the cost of transporiing inputs
to production location and finishSH produc%s‘to consumption centres. s ;o
The p}gduction Tocation which Binimized the suﬁ of these tranﬁportaiion K %

considerations such as the proximity of a market and its influence on

o

were treated as causing greater or smgl]er deviations from the optimum

-~

1ocation derived from the minimization of transportation cdsts alone. 2

This theory was modified by Hoover who introduced the concept of 'Jiocal-

ization economies" which resu]t not only from ]arge scale productjon but

Y

also from the presence of firms technically related to eacg other/,

Carla. M. tlaberberg, London, Permagon Press, 1966.

A. tleber’, Theory of the Location of Industries; translat d by,
Carl J. Fr1edr1ch The Un1verswty of Chicago Press, 1966.

3 T Hoover, Location Theory and the Shoe and Leather Industries:

Harvard University Press, 1937, p.90.
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nomies of scale as well as pecuniary and technological external gcono-

n

Thus, the 19cationaﬁb%aciors in classical analysis are associated ty- .
pically with the minimization of transportation costs or, more general-

ly, with the minimization of production costs. The Tatter include eco-
3 ,

mies\which are bé}i;ved to create least production costs sites:
C]ear]y,'fﬁé classical approach which.treaZ; transportation

costs as the pr%mary consideration in determinjnq an optim§1 location

for the firm cann@t be applied to those,f{rms where transpgrtation}costs

are a minor part of éroductién costs. In Llhese cases a mdre.re1evant

theoretical starting point is required. Further, due to recent techno-

"'
logical inpovations in the transportation industry, transport costs have_

Become a relatively minor considaration cven for those firms where they
originally played a basic role.] Currently, and probably to a q{qgter *

extent in the future, industries are becoming "footloose" in the sense.
A\

that Tocation decisions are not based on regional differentials in pro~-
: ?
duction or distribution costs. A recent analysis states that:

“Most metropolitan areas in the United States today offer
conditions for the location of:economic activity that are, _ .
to a large degree, equivalent. [xcept for finst-stage re- . ¢
source users - such as lumber and miil products, certain
. construc¢tion materials, and petroleum refining industries -
the bulk of American manufacturing is free to locate almost
anywhere. Production costs, it may be estimated, probably
vary by lest than 10% among alternative locations, and even
this small difference\pay be declining. The national market
is becoming increasingly "accessible from all potential loca-
tions and external economies can be obtained on practica11% .
the same scale in all of the Targer metropolitan regjons.“

)

M. Chisholm, "Agricultural Production, Location and Rent", Oxford ' \
Economic Papers, 1961.

Some §o1icy Considerations". HMNations Manpower Revolution, 1964;
p.2333. C

|

\
\
|
l
. A .
John Friedman, "Reaional Development in Posti-Industrial Society: ‘
|
I
|
\
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[n view of the above analysis, it seems that the classical ap-

proach phiche treats lochtional factors as guided solely by production
f ~ . B 3
costs remains unsatisfactory, since it fails to take account simulta-

‘neously of demand conéideratioﬁs,] or of dif{erences in revenues of

®

the firm that may originate at different locations due to d1fferencds
in the size of markets, and elasticities of demand. One may rat1ona1—
ize the "pure”, production costs approach on the assumption that equal
revenues prevail at different ps:odtw locations - an assumption

which is valid only within a slatic Tramework. Its validity is open

to serious questipn within a d/namlc or even in a comparat1ve static,

framevork where factors perta1n1nq to demand or revenue, such as per-

capita income and consumer taste, enter the analysis as variables and

+

are subject to continuous change. Fpr the static conclusion to remain
. | . !

-

7.

valid, it is necessary that factors associated with demanﬁ change in the’

4y

same proportion in each production location. But there is no rationale -

.

for assuming this type of uniform change in demand and revenue factors

.

in diverse locations.

"

It seems reasonable to conclude, therefore, that the classical

analysis for determining locational patterns has resulted in a di choto-

. 4

my which is irrational in an economic world where both the. size of' the

market'as well as cost cons1derat1ons determine the future viability’ of

a firm, and hence its production ]ocat1on.2’ In any event it remains

{

Losch, in his book titled The Economics of Location, "introduced

. the analysis of demand,. assum1ng production costs td'rema1n constant
through space. This, however; is equally unjustifiable, as the above

case, where only production costs are considered.

P

In this context, we are discussing the classical approach to loda-
tion theory. Thpugh recent textbooks have integrated Revehue and
Costs consideration. See, H.0. Nourse, Regional Economics, McGraw-
Hi1l, 1968. - .

L
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unclear that locational factors emerging from revenue and costs consi-

derations alone will be aQ]é td account for all location decisions. 1In

1 .

l

certain cases, the-life style of an area, or sentimental values asswcia-

-

o . . L EC
"ted with a certain locality, may play an important role 1Q.$he entrepre-

neur's deciston as to where to locate his production plant. However, -

v 2 l . t
in the final analysis, if a firm's production location was chosen on non-

economic cohs$§ﬁrations, it is unlikely that it will be able to success-

‘ \
fully compete with other existing or potentiq] firms. It follows from

“this that existing firms which enjoy a viable grdwth must therefore have

.

heen optima]]y‘iOCdted. Hence, an approach which attemps to study the

locational- factors on a_priori basis will help ,in explaining the existing

distribution of industries between regions of a countrﬁ? It is the object-

v

ive of the next few chapters to develop such ai approach, .

o

<o\
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CHAPTER 11 [ . .

: - ANALYTICAL APPROACHES T0
ATFRACTING INDUSTRIES TO REGIONS -

f J \ . , ,‘ :
1 - Introduction : : : | . :

’ . . L
. 2
\ N “ .
. . .
. \ e AJEEN

lle have shown in the previous chapter that the framework

within which the classical abproach derives\locatWOna1 factors for - i
the individual firm is essentially of a perfectly competitive na- C

bty

ture. The simplified assumption$ on which it rests enables the clas-

sical analysis to abstain both from variations in production costs, ,

i

<

other than those arising from transportatipn costs, as well as from -

variations in demand occurring through space.

R

- ) . ¢ -
[f the problem of seeking a production location is posed with- '
in a perfectly coppetitive world where differences in prices of finished
. .
goods and factors of production are due to variations in costs ineurred

in transporting goods and factors to and from product1on location, then, ¥

a 11near programming approach which mipimizes transport costs will re-

sult in a unique optimal production location to which all other sites

are shown to bé‘iﬁjgrior.] Clearly, such micro approaches are not ap-
propriate for our analytical framework;where the main focus 1is on the

question as to how industries are attracted by a aiven reaion, and not

-
o b i € b G £x A a B ek bk, e

: to derive an optimal location for the individual firm. VYet, to a 1i$ited

L .
-

extent, the micro approach provides an appropriate background to the more

. -~

e sy matoe

- 1
) < Leon N. Moses, The General Equilibrium Approach, in Spatial Economic

Theory, ed, R.D. Dean et al, The Free Press. New York, 1970.

[P
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agnreqative approach of interest to us. Thus, rather than beinag con- ~

cerned vith the 0ptim5 location for a single firm, we are interested ,

BN /

in determining the optimal distribution of industries between regions -

of a cotntry. —a

y

. The aggregate formulation of the problem shifts the emphasis

to the availability of the industry's "requirements" in~biveh~regi6ns.
This means that, on the supply side, the industry h s to take accouht
of the availability of rawnnateria1§ aﬁd primary factors or production ®
such as skilled 1aboué, while on the cdgpand <ide it has to reckon with

Tocal demand which Timits the industry's sales in a given region.  To

some extent, one can still pose the problem of ap optimal distribution
K]

of firms between regions within a perfectly competitive framework. How—‘\

ever, it will not be very rewarding to do so %ince the solution will be
indeterminate. Tor example, Tet us assuie that a firm's or an indus-
try"s input requirements are equally available in every region of ay

country. It then follows that the industry will be indifferent as to

‘the region in which it should locate. In the single-firm, classical

framework, it is not unreasonable to assume an infinite availability of
production'requirementg with respect to the firm in question. But, once
the question is posed in terms of requirements for all firms, the assump-

tion of infinite avaW]abi1ity of production reqyirements is no longer ra-

- .9

tional in a world of scarce refources. A -
. W ’
2 - The Programming Approach to Locational Factors ’

/
The standard metiod of solving for-the spatial distribytion of

S .
production activity is to minimize total transportation costs of both in-

puts and outputs, given Fegiona1 demand and the prices of raw materials

~

and semi-finizhed goods used in production. A linear programming approach

.
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of this type in"d aeneral equilibrium setting results in a unique

solution as to the level of output to be produced and interrgqjona]- .

——

A
movement of goods. At a theoretical level. Lefeber's model prov1des = N

a good example of this approach where the attmnpt is to dete‘m1ne si- ™

“

Aaoe s f«; multaneously, within a Walrasian framework, an opt1nm1 1ocat1ona1 pat- . , o

L)

3
;~tern that maximizes the va]ue of production of final goods for consumers.]

’
s ¥

However, unlike Isard who views transportation as inputs into produc- N

oo ,tion,Z'Lefeber views t rtatidﬁ,as a service which is provided to . .
thelproductiye sgé;;:’i:uit:asport factors to production locations and ) 'f é .
] §

. + finished qoods tb market centres. Th15‘enab1es him to endow the trans- : .

—

\

R R e L AR LS P NEERISYY, REOIISY - ol

por@§t1on industyy -with its own production funct1on which competes forv"

‘the same factors of product1on ae does thé product1ve sector. It fo1— [« «. :
a 4

1ows, then, that u1th1n a full eﬂﬁﬁoyment framework , transportat1on ser-

vices have an opportun1ty cost. To thé extent that the transportat1on

o

~
T et Wil W 8w

_process decreases production capacity in other nroductive sectors it
increases both the price of finished goods and rental to productive fac-
toYs, thus' inducing a Tower level of consumptinn and hence of soc1a1 wel-

fare. Obv1ously, in equitlibrium, d1ffetent1a1 in factor rents and in .

~

prices of homoqeneous c?mqod1t1es at +different 0rodurt1on 1ocat1ons and

/

>

. .  market centres respect1ve1y must equa] the marainal cost of transporting

0

. the facton\:z_iisyuction 1ocations, and the finished product to wmarket

centres.

v

“L. Lefeber, op. cit.

W. Isard, Location and Space-Economy: tmeIM.f.T. Press, 1956.

T Tt isbm s Ve b e A Qﬂ.,r,m T A it T P P TS a4

~N




: ~— L@ 177
_ RN

A similar programming approach was followed by Thoss in an

. . o - &
atiempt to detﬁrmine the regional distribution of the paper industry ‘

in Western Germany.] JThis analysis rests on the assumptfon that mi-

|

nimization of transportatioh costs leads to an optimal distribution of

indus@riqé between reéions of a coudtry:\ The results thus derived are
presenLd% as the:"best" distribution of theljndustry. Hovever, com-

’ paring the derived optimum ﬁith the ac{ual distribution of the paper
industry, Thoss concludes that the'pattern of interrcqgional trade:iﬁ
Hestern Germany is being mainthiﬁed in an irrational way.

before accepting Thogs' cohc]usion, one must beqgin to enquire

.

.whethér {hefe‘arg Jocational factors other than transportation which

’ ] i

influence the-actnal distribution of industries between regions. And .

. Co. . . . . . . .5 . .

if so, is it rational to dérive an optimal distribution §f industrial

, - T
activitiés solely on the basis of minimal transportation casts? Thoss'

- -

study and others of this kind awe undoubtedly important %gg theaparti-

a ~
A

cular industry under study. Their dpproach, however, is-of a ndrmative
. = .. '
nature, in the sense that the researcher, on the basi< of & priori rea-
soning, associates a limited numbeT of 1octtiona1lfactors with the geo-

graphical distribution of -the industry. An‘approgch which se1g§t§ only

a few of these elements a priori, without testing for their significance

. .
and neglecting the possibility that other Tocational factors may also be

+
g P W A)wﬂw‘\,w}.m e

important seems not only umrealistic, but is almost certain to lead -to
false conclusions. The significance of this argument becomes clear . ' H

[ & . . N
¥ when account is taken of the recent developments in manufacturing and i

service activities in whose location transportation costs play only a

L.H. Klaassen, Methods of Selecting Industries for Depressed Areas, - . ;?
0.E.C.D., Paris 1967, pp.41-2. , i

, [ . : ‘ . L . ) f




minor role, while producers' perspna] contacts with other progucers ' ;
if T of related activities have become increasingly more important.] : o
‘ 3 - Tﬁe Significance of Distance inGSpatia1‘ﬂna]ysis k
1] ' ’ 1 'd.
) ) ?ﬁe above discussion suggests that the classical practwce of

+ |

def1n1ngfthe roTe of distance in spat1a1 analysis in terms of trans-

L ' portation cost alone does not’ adequately rcf]ect the “true character

st e M i e

LN

o
v

,of d1stance in economic relationships. For the‘latter purpose, one
should di¥tinguiah be tween’ geograph1ca] diifa:je and economic dist- ) ]

> ance. The effect of;qeoqraphical distance an \two-@r more economic

L

act1v1@;es can adequate]y be- weighed in terms of transportat1on costs

-

[ e T

1ncurved by the flows of commod1t1es and services between econom1c ac-

4
T Y Ak R AN o Nk Dy 5 s,

L1v1t1es,spat1a1]y separated. The weight thus assoc1ated.w1th trans- "’
~ ' ) :
oA . . portation cost doterminesﬁthe role which geographical distance plays .

i | ‘

1, . ¢ l . .

! which we have previously mentioned provide a goo? example of this: \
§

°

J
in determining spatial economic activities. The programming studies i
1

On theé other hand, econom1c d1stance reflects. the more 1ntr1cate re- : I;

o 1at1onsh1p which producers have wi th other producers involved in-rela-
s &—s‘\ - 1. ‘
> ted economic act1v1t1es, as we]] as w1th consumers of their finished

.’
A}

) pvoducts

°

\ . . The advantages of decJeas1ng economic d19tance between producers

. linked w1th each other through forward and backward re]at1onsh1ps can

1 ] A
be viewed in terms of speedier deliveries of intermediate.goods, pre- ¢

>

S vention of delays in the production process, -easier access to existing
- . a A

X.L—» U i B M L SobTEN T san o

technology and so forth. 1In stht, the’c]ose proximity of complementary

-

A [y

L.H.,Kladssen and A.C. Van Wickeren, "Interindusf}y Relations: an
Attracfion Model," in H.C. Bos (ed.), Toward Balanced International
o grouth North Ho11and Publis h1ng Co., 1969, pp.249-50.
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A as follows:

]

¢

Aproducers had the advantage of egsié% cghmunication,with each other,
which in turn eontributes’ to a higher- prof1t marq1n 1 Simi]ar]y,' .

advantaqes to producers in cTose pvox1m1ty with consumers of their
g AN

fina] product’ can be viewed as. providing a better know1edge of the
¥

. area, characteristics of .its population, such as.social éttitudes,

- . L , i P ) .

re1igion, taste, etc. Speedier iﬁformation regardinq changes in the
2
market consequently resu]ts in faster and more efficient react1on to

- a
#

these changPs To gs:sure these advantaqes s1mp1y in terms of costs .
of transportlng qoods from one.location to another is mizleading,
,and atmost certa1n to underestwma@e the role which distance plays in .
spatjéi analysis. Aeye]ts'z sthdy, whicﬁ comﬂaréd the ro]é bf econo-

y

mtc d1stance and of d1stance measured in terms of transpordation costs

P

in estdb11sh1ng ‘the pattcrn of Jnternat10na1 trade between Holland and

the rest of Europe% provides a good examp?e of the argument presented

Hp»est1mated ‘the distance elasticities® measured directly with trade

< W Do e . N .
volumes, i.e. 5%'5.V" as -2, while distance elasticities measured in-

tgnns'of trade volume witﬁ/ﬁespect to the ;hare’bf transportation cost
— . T T ' I ’
incyrred i.e. 3OV wa$ found to ‘be ~0. 2 Thus, on rhg?averaqe,

‘econom1c distance was found to be ten t1mes as 1mp9rtant as geographi-

.
-

ca] d1stance.

*This will have an 1mpact on proflt by 1néreas1ng revenue and
' decreas1ng spat1a1 costs.

G.J. Aye]ts,' DE GEVOLGEN VAN DE*REALISATIE VAN de EUROMARKT
VOOR de intra-Europese Handel, Economic JInstitute at Rotterdam,
1960, i L.H. |Klaassen, op. cf? s p.43-4.

3 The terms used to der1ve the distance e]ast1c1t1es are def1ned s

V = Trade: Vo]umes between any two cduntries
D’ = Distance between any two countries -
Ef transportation costs

o

'+ T = Share

.
- v
. e u&m@wkwmu\ﬂmwum&umwmj
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. . . .
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These findings are admittedly more relevant within an inter- ¢ .

| o

R e
Q)

e
PR

- national trade Cﬂntext than within a req1ona1 framework due to the
vfact that acute differences, both social and econom1c are more 1ike-.

1y to occur between countries -than between regions. Neverthe]ess, the

T St nlem uh

d1st1ncthon between econ?ﬁ1c and geograph1ca] distance is equal]y rele-

vant to 1nterreq1ona] trade and consequently to the regional distribu-

S R

tion of industries, even though of Iesser significance than in inter-

i national trade.

Ay

Th# role which geographical distance plays between economic ac-

tivities spatially separated is clgar anH can be measured directly in

terms of transportation costs. However, as shown by the previous argu- -,

3

ment, this is an inadequate measure of the comp]ex'role played by dist-‘
ance in economic activities spatially separated. For this task we have

) introducéd the term "communication" which is assumed to reflect rather

oo .\“ | more “fully }he intricate relationshjp between ﬁ%oducers of related ac-

E; o ) tivities and consumers pf their finished product. The term “communica- T

: | tion" ;nd the costs associated with it are meant to reflect all bossib]e :

" ' economic CQ;tS occurring %h the process of prodgction through space- in- ;

cluding Tpsses of potential earnings - that result from thé,non—proximity

AN ' UA needed raw materials, semi:products, employees, and customers. It is,
further hypothesized that producérs behave as to minimize comhunication

. [ i
costs by locating in c]ose'proximity?to produters of related economic
Su * M

-
e

activities and/or to consumers of their final product.]“Fai1ure to be-

have in the hypothesized manner will lead to economic inefficiency, and

thus to_a decrease in their prd?it margin.

N
’ [y

L A. Van-wicﬁérenz‘"An Attraction Analysis for the ALturian Economy"
Regional and Urban Economics, Vol. 2,-No. 3, February 1972.

3
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| However, sincé’ communication costs, unlike transportation

Ly

costs, ére not directly obscrvable, an indirect agproach must be
developed for their measurement. This task will be postponed until §
the next chapter. A% this stage, it seem; Wore useful to introduce
“yarious approaches to industrialization beinn used in different
fountries.' This type of analysi% will in turn Tead to the struc-

'

tural approach to industrialization which is of interest to us.

: ’ 4 - Approaches to Indusirialization

The wnderlying theme of this study has been that a reaion em-

barking on an active industrialization policy should limit itself to
attracting those industries for which its cconomic structure.is most
suited for their viable growth. To accomplish this task the region -
should examine its existing economic structure in terms of both sup-
plies of inputs to and potential buyers of products from industries

to be attracted. It should then compare it§ structure with the struc-
tures in other regions to determine whether the region 1ﬁ question has

a comparative advantage for the industries sought vis-3-vis other re-

-

~+gions which comnete -to attract the séme'industriesf :
. \ ‘ A ‘somewhat Qifferent approach requires the region to undertake
studies of 1ocatjéna1 requirements for a number of industries, and
vthen compare these requirements with its own structure; modify the‘z)
structure whérever possible and necessary, and proceed to attract
those industries which seem most appropriate for the existing or modi-
fied structure. However, since this approach requires thaL each region
° undertake the same task, ﬂt will inevitably involve dupdication of ef-
fort. Thus, for individual regions to undertake these ‘studies in iso-

/7 lation would seem to be inefficient. A mowre efficient procedure toward "

b

’
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4 N

a’'study of locational factors for all industriés is that central

governments should undertake the task. Each region can, then, com-
pare its own cconomic structure with the Tocational requirements

for various industries, and proceed to attract those which the region

deems to be most suitable.

[

The type of studies mentioned in the previous paragraph will

be examined in greater detail in the chapters to follow. At this poinf

F

_the question may be raised as to whether a region can make use of re-

gional breakdovins of national forecasts to project its own rate of ‘
growth. An example of thiis 1is thé pa1anced regional model introduced ' .
by Isard.] «Basically, thejnode] cmploys a naktional inpyt;outpyt frame-
work from which, given.alvector of\fina] demand, national output i$

deterwinvd Ffor eachesector. Subsequently, the national output is al-

t- ' * [y o - . . . ¢ .
located to each reqion on the basis of regional coefficients derived

either from a régiona] distribution:of productilon or froh 1oca£iona1 3
studies. On the basi§ of ?he nétioga1 coefficients of production, the

%nput requirements for each region are derived, and the final regional

demand which would mainta}n the lTevel of the allocated regional oﬁtput

is determ{ned. Changes in the final regional demand will induce changes

in regional output in a‘cumu1ative manner denoted by a regiona] output

-

multiplier. 'Thus, on the basis of this model, regional growth is deter- ‘
mined on the basis of changes in regional demand.’

A serious objection to the regional balance mode{, as well as
to similar input-output models, as % means o% forecasting regional

_growth is that it treats as given the prevailing economic structure

W. Isard, Methods of ﬁ%qiona] Analysis: An Antroduction to Re-

gional Science; John Wiley & Sons; New York - London, 1900, pp.346-48.

‘\
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and assumes that regional grbwth will take place in the same manner

as it has in the past. ,ﬁbwevek‘ the basic postulate of the present‘

- ’

study has been that depressed or developing regions can undertake ap-

propriate indusfria]ization policies in order to attract new industries

which will induce a higher ﬁate off economic growth than in’ the. past.

k
A
4
4

R

e

If one accepts this type of a dynamic framework, it is not very mean-
¢

ingful to derive regional, or for that matter national, grouth rates

e R

on the basis of input-output models which assume fixed coefficients of

production, and in the case of the regional balance model, fixed re-

gional coefficients implying that regional production patterns will .

not change. In a dynamic context, regional production patterns do

T4
H

ey i e % BRI YRy < aLA

-~change. However, regional forecasting on the basis of* fixed coeffi-
cient models will allocate Tesser growth to those regions whose poli- H
i i

;
, . . . . , . 2
cy is to attract new industries. In what follows, we will outline some . i

of the methods being uséd to fulfill the Tatter objective.

4.1 - ThJ Check-List Approach - , '{ “

{ The check-1ist approach is essentially an attempt to provide én- . ?:q

t¥epreneurs seeking a production location with information aboht facil-
ities in different regions, such as prices of utilities, labour, raw/
materials, etc. It is hoped that this type of information will aid the \
entrepreneur in finding aQ‘optima1 production location, 1eadiﬁg in turn

< }
- to an optimal distribu ‘éﬁagf industries between regions. !

ck-11sts provide useful information to the entre- f
preneur, they should not be used as the sole instrument of 1ndUstr1a]1za-

tion policy. F1rst1y, they do not prov1de information reqard1nq such

crucial variables as exports and imports of the region, and regional

I e et o T
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consumption of products;' Secondly, it is basically a/bassive method,

- . 0 . | . ‘ - k3
in the sense that onte this general and limited infovimation is made

available, the government simply sits back and waits 'for industriecs to
i

come. This passivith is largely related to the type of information '

which is’contajned in Ehércheck—1ist approach. With more detailed
studies, 1nfornatwon as to the type of industries to be attracted to .
the region cou]d emerge and prompt the 1oca1 governments to take the ©

initiative in contacting these 1ndustr1es [t is important to recog- o

e R LI AT WO B )

nize that, the basis for an industria]ization policy should be that the-

"region “must Tearn to viaw the creation, operalion, and expansion of ) d

~

o . 1 '
. » - . . . i | 3
job-gencrating business firms as something which can'be atcomplished

’ . —

by its own initiative, imagination, and energy.“T-iThe mere publica~-
tion of a catalogue with essential hut not sufficfbht information about

. At
industries* requirements is only a first step toward a more ambitious

4
<,

approach to an industrialization policy.® S . - &qk

P o

4.2 - The Expert Visit Approtch

Another method toward a regional industrialization policy is

"the expert visit approach" which has often been used in the United
, States. The results of such visits are available in a series of docu-
ments. The principle of the method i$ basically very simple. A group

— of outside experts on regional economics| and related fields is invited

, to meet with Tocal cxperts and representatives of the local government.
\ .

fn principle, the outside expert should have the broad knowledge of

-~

"o
°

J

The, Community and l.. Economic -Development, U.S. Department of
Commerte & Area Redevelopment Administration, Washington, May 1964,
p.10. :

o

]
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the requirements necessary to carry out an effective regional indus-
trialization policy. In addition, he should have the experience in
applying this knowledge to-specific reqions. Similarly, the local

expert should have an understanding of the region's economic needs,

_economic structure, and attitudes of the onp1e.] Often, the combi-

nation of these two sets -of knowledge results in useful proposals
vhich if deweloped further‘bguld be of great value to the region..
Unfortunately, despite the fact that the approach 'is quite

sound, the way in which it is presently practised is inefficien't.

In many cascs, Lthe outside experts meet with the:foca1 authorities

only once or infrequently, and-on the basis of this mceting the out-

side experts are expected tg reconmend effeoctive means of industrial-
4 ' . )

rzation. thile, a more efficient procedure, though more costly, would

be for .the outside experts to meet with local authorities on a c0nti-'

* nuous basis so as to criticize work done, give new suggestions., and

.~

stimhlate further research. The benefits of this-prdcedﬁre may be
sufficient to more than offset the additional costs involved. fAlgg,
in only a %ew ca&ks, a thorough and syst$matic study of the'}egion.
prior to the experts' visit has been made, and its content made avail-
able to the outside experts. Thes® practices result only in vagué

and general recomnendations and are of little value to the region.

"
Moreover, the time and resources required to evaluate the proposed

1

_recommendations could certainly be used to prepare a more systematic

. D
i}

approach to a regional industrialization policy.

L.H. Klaassen, Area Economic and Social Rednvp1opment 0%E. C.D.,
!

- Paris 1965, pp. 93 5.
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4.3 - The Local Forecast, Apdroach‘ v

o -

The loctal forecast approach appears in a number
studies vhich are intended to be the basis for future/industrializa-
tion policy.1 The main advéntaqe of this approachsis its simplicity.
It basically uses past trends of industrial activity such as demand
elasticities, labour productiQity and current expans{gn plans for lo-
cal industfies to forecast future economic growth. The ratienale is
that if existing industries enjoy a viable grouth it myust be because
the reqion provides adequate requirements for these industries. Thus,
other firms having similar requirements, i.e. firms *2ithin the same
industries, may a{so be persuadéd to locate within the region. In
other‘wordé, the selection of new firms to be attracted is made sole-
ly on the basis of Lhe most eipanding industries of the region.

The main disadvantaée of this approach is that it implicitly

+

assumes the existing economic structure to be adequate to‘accommodate

additional” firms which may be attracted by the #egion. A1thougﬁ this . |

may very well be the case, it nevertheless should emerge only as a re-
sult of extensive studies of the area's economic structure. Also,
since future economic growth of the region is éxtrapo]ated from past
trends of economic activity, the approach is unable to revéél poten-
tialities for new economic activities for which the region may be en-
30wed. This argument is of .importance when viewed in the context of
depressed regions whose gconomic viability and hence future eiisteﬁce

. ¥
depends Targely on their ability.to attract.new industries. The point,

therefore{‘is %hat the region's potentialities for new industrial

1 J.C. Bu;rows et al., Industrial Locations in the United Statés,

D.C. Heath & Company, 1971.
<
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activity camnot be rcvea]ed enf1re1y on the basis of h19tor1ca1 stud1es

A method similar to the forecast ap%roach is the type of survey‘

], prior Lo the‘RQ:parat1on of a master—p]an,

for use as a first step iﬁ industrializafion policy. The advanjage of

survey studies over the .forecast approach is basically that the former
// . :

does not implicitly assume an adequdte existing industrial structure

for the attraction of new industries. The features norma]]y'emphasized

in the survey studies are the following: }\-

!

.

- "1, A review of the economic and industrial structure .
‘of the arca to determine its strength and weaknesses. This.
would include an examination of the sizey Tocdtien and type
ff,/wqf all industrial undertakings already in operation within

the area‘as a whole, an appraisal of their qgoneral potential,
their present and future needs and their 11nkages with other
underiakings.

2. An orcupallona] and industrial analysis of the work-
ing population, with special reference to unemployment trends
and to skill avafilable. v

IS I
3. A demoqraphic analysis of the population within the
area, to test Wwhat the future size of the local TaBour force
is Tikely to be and how this compares with Tocal anp]oyment
trends and opportunities.

4. An examination of the transport network, with part1—
cular reference to industrial traff1c and »journey to work.

5. A review of public utility services, with spec1a] re-
ference to their capacity to cater for 1ndustr1a1 ‘users.

6. A field survey of land ava11ab111ty to determine the
location, extent and physical characteristics of all areas phy-
sically capable of industrial development, bearing in ming gene-
‘ral planning policy and the needs 05 other types of use for both
new development and redeyelopment.”

’ The Physical Planning of Industr1a1 Fstates, Uni ted Nat1ons,
New York, 1962.

Ibid., p.15.
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Although the area or the' survey studies provide better informa-
tion than the. local forecast approach in the sense that interrelation

of industries as well as the area's industrial structure are explicit-

~

1y taken into account; nevertheless, wh‘atcver its value may be for the
surx)eyed region, it is still not sufficiently flexible to consider the

future economic possibilities for theiregion to exploit new potentiais.

.

,
-

4.4 - The Comparative Cost Approach

-

. [ = -
l The comparative .cost approach] assumes requirements of indus-

5
tries such as number of workers, raw materials, intermediate goods and

market size to be available, though in different amounts, in all the

reg%n's. The optimal location for a given industry is then determined

I

on Lhe basis of comparing production and transportation costs between
2 A ‘

. ‘ i
regions. The region with the Towest produclion and transportation

costs will, thus, have a comparative cost advantage vis-i-vis other

regions. An optimal distribution of industries between reqions, as

“well as the industries that can successfully be attracted by differgnt

-~
v,

regions, can thus be determined by carrying PUt the~se types of stud[ies
for all industries in all regions. | .

Regional comparative'costs advantages for a given industry usual-
1y o'r'iginate from innovations introduced in the production of a raw ma-
ter'if.ﬂ or an in.termediape good in one region’. For instance, the comple-
tion of a new system of transport network, both in?ternal and external,

will affect the relative advantage of the region in attracting new

!

1 W. Isard, Methods of Regional Analysis: An Introduction to Re-

gional Science, M.1.7. Press, 1960, p.233.

. -
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it locates there the comparative- cost advantage may no longer exist.

|

1ndustries.] The advantage, howevér, is restricted to heavy indus-

tries which use large frangport outlay. Such industries include
iron, steel and aluminum. It is éomewhat ¢ tbious as to whether the
analysis can be generalized to inc]hdé\1ight industries which use
fewer tran;port outlay. |

There appear to be two distinct disadvantages in ustng compé-
rative cost studies for determining an optimal distribution of ‘Yndus-

2

tries between regijons. The %1rst majgié stated as follows. Aggume
that, on the basis_ of the method'described in the previous paragraphs,
an oplimal location for a given industry js determined. One cannot i
claiﬁ, however, that the same conditions would be_valid for new indus-
tries Tocating in the region, since the new firms or industries are

now faced wfth new economic Eonditiong brought about by the location

of the original industry té the rggionﬂ\ Therefore, .what may Bave been
the optimum for theﬁ%riqinal industry 1ils not necessarily the optimum
%or additional firms locating in the region. Secondly, for a specific
region, the approach assumes both the cost-price structure and the mag-
nitude of the market as constants. This assumption may be tenable where
the industry is small. This is not so, however, for a large industry

which will most certainly have an impact on the parameters assumed as

constant. Thus, an industry may originally find it advadtageous to lo-

+ cate in the region from a comparative cost standﬁoint. However, once

2

Ibid., p.234. :

&

Ibid., p.234.
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* The arcjumenls which we have introduced against the comparative
t cost advantagearein fact similar to the ones raised earlier in this
»3- I‘ ! i
‘ i! , chapter-with respect to the micro and the macro approaches purporting
g to explain an optimal distribution otf industries between reéionS'on the
* basis of constant parameters and minimal transport cost considerations. °
) ’ . |
: | )
4.5 - The Perloff-Access Approach }
a A more relevant stwtmg point for the attractmn of industries
. { i : i
% is the ' Ehccess approach" introduced by Per]off 1 He shows using a

chart containing 16 hypothetica] regions, how each redion is 11ke1y to
, : grow on the basis of its access to both product and factor markets.
Because of its importance to our own analysis we reproduce the chart

. \

1 " on the next page.

e -
Lot

] . ‘ | o

Harvey S. Perioff with Vera V. Doods, How d Region Grows, Area,
Development in the U.S. Economy, Supplementary Paper No. 17, pub-
Tished by the Committee for Econonnc De elopment, Néw York, March°
1963.
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TABLE I

A SCHEMATIC PRESENTATION OF TYPES OF REGIONS
THAT CAN EXHIBIT DIFFERENT GROWTH POTENTIALS

3

GO0D ACCESS TO
BASIC INPUTS! FROM
EXTERNAL REGIONAL

AND NATTONAL

POOR ACCESS TO
BASIC INPUTS! FROM
EXTERNAL REGIGNAL

AND NATIONAL

region.....

SOURCES SOURCES
GOOD POOR GOOD POOR
, - ACCESS - ACCESS ACCESS ACCESS
TO BASIC TO BASIC | TO BASIC TO BASIC
) INPUTS INPUTS INPUTS INPUTS
IN HOME . -IN HOME | IN HOME IN HOME
- ' | REGION REGION REGION REGION
Poor access l
Ty to markets
Poor access in home
to external | region..... 111 | 3 1 4 0
regional and |, 4 , ‘
national dood access ' © e .
_markets to markets
in home _
region..... 5 111 6 II 7 11 8 1
N Poor access,
to markets
Good access in home :
to external | region..... 9 .III 10 II 1 I 12 I
regional and i }
rational .| Good access
markets to markets ’
in home , .
] 13 IV 14 111 15 11T 16 II

€

Not only

be considered.

basi@,resobrces but

|

)l

jmportant intermediate sources need to.

NOTE. Roman numerals indicate gumber of "good" acce§s dimensions and

sugges

2

L

t relative overall locational advantages*or djsadvantagés.
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The basic feature of Table I is that each reqion is divided in

- the form of an input-output access either to home region or to the

coﬁptry, or both. In éddition, the author gssumes that this general
pharécferﬁst%c'(the region;s access to both product and factor‘marke?s)
wi]1~determﬁnq the growth potential of each reqion. For example, re-
gion 4 with poor access to both product and input markets will have
little prospect fér grovrth, On the other hand,- for region 13 with . -

!

good access to hoth markets, the opposite is true, i.ef\it will have

. unsurpassable growth potentials. Other regions such as 1, 2, 3, 8, 12

and 16 are only slightly better off than region 4, in the-;ense;that
thpir guod acéess to one of the markets is offset by Tack of\access to
the other. \Reqioqs 6, 7, fﬂ and 11 are cgﬁsideréd ro]&tive]y betterl'-
off in the sence that they, at 1east; have-55me access to‘both markets.
Regions 5, P, 14 and 15 are still better off;ip the sense that fhey

R

K} . . * ~ . ‘ i
enjoy advantages either in home markets or good access- to_national mar-

] ‘ ,J - .d o
kets. N - : /

The basic advantage of the Perloff-acfess approach over those

previously discussed is that it considers the region's growth‘potential

q

within the framework of its economié,;truétpre. As such, the approach ,

remains useful in evaluating the region's general economic situations
v A ' I

especially with respect to its access to regional and national markets.

J

Howeyég}afor our purpose which is basﬁcaf1y to evaluate the region's

success in atffacting industries, the‘approach must be modified to in-
- - . kS

clude each industry's input-output access. In thts way, information

T o > . .
about each industry's factor and product markets, as well as jts size

and oriéin will be revealeds_— e can then proceed to attach weighttho ,/’-\\\)'

e

o
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% réquiremenf dnd SQJes“f1ows for eéch industry in order to evaluate
g' -the region's 1ocat40n advantages and disadvamtages., and, thereby de-
X ; termine which industries will be suitable and which unsu1tab]e for
§ the region. Ye provide an example below which illustrates .the argument
i presen£ed. . « ‘
‘ e , D ’
. o . He assumet&khypbthegica1 country with three regions. Our ob-
B} 1% R Jectwve is to ahalyze the economlc structure of the regions re]evant
i, | o to tne 1£h 1ndustry The structure relevant to 1ndustry i s, f1rst1y,
3 , 'the reg1onaT d1str1but10n of* its 1nput requirements, and secondly, the
E'_ ’ . + regional d1°tr1but1on of its demand for 1nf@rmed1aﬁ? and final consump-
i " i tién Ve aill assume thdt the regional distribution of these two vre- '
1 qU1rements for the 1th 1ndustry is as shown in Table II bclow.

.
v v . .
Al -~ '
. - f
{ - . - A

TABLE 1I

Y
. 5 -
3 -

L ' . Regional Structure Relevant to Industry i o

Reg1ona1 Distribution of Industry Rediona] Distribution of Industry

R ' Jd's Input Requirements i's Intermediate and Final Demand
- . - I \ "‘L ) 5 3
Vo . ’ . I I8 A T —
No. of I S Indus- ) .
- Inputs Reg.I | Reg.II .Beg.III Total tries Rig.I Reg IT | Reg.I1I ] Total
A ' : g I —
@ 1 20 80 60 ,160 1. 11 40 10 60
2 |70, | 120 50 | 180 2, |20 | 100 20 + | 140
3 |3 o | 60 [ 270, 3 |40 .J20 | 40 | 280
3 ‘ ‘ Final
~ N / Demand 1090 3000 50 1§50
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':Ihe first set of requirements for industry i, i.e. the input

raquirements, shown in the left side of Table Ii, indicates that ap-
proximately 62% of indystny i's requirements is located in region II,
and only"10% in %egion I. On the,other hand, the regional distribu-
“tion of intermediate and final demand of 1pdustry 1ts product, shown
on the 'right of Table 11, indicates that 58% of total demand“origin—
ates in région I, 35% in region II, and 7% in region III.

Region I seems therefore to have an advantage over the other
two regions for jndustrj i's fin;sh;d product, while regigﬁ I1 has an
advantqge over the other regions for the industry i's input require-
ménts. Tt is therefore Tikely that indystry i will Tocate either in
region I or region II: dépending on'the weidht which industry ixwill )
ésSociateﬁwith its input requircments and its total demand. For ‘ex-
ample, if industry i attaches a reiative]y Targer weight in locating
near its input soﬁfﬁg; region I1I wi]l(be preferred. However, if the
opposite js true, Tocation will shift to region I. However, the point
is that unless we can determine the weight whigh each"industry attaches
to ité_th sets of requirements, i.e. input and demand, we cannot defer-
mihe the industry's ex ante production location. A simple method of
weighifig industry's inputs and demand requirements is to use trensport-
ation costs per unit of value of inputs andYor output,which in effect
“implies that\the distribﬁtion of iﬁdustries between regions is being de-
terﬁined on t%e basis of minimizing production and transportation costs.

However, as we previously discussed, the true distance variable in spa-

tial analysis canndt

\Pe expressed on the basis of transportation stts

\

' alone. Hence, we will*engage in devising an indirect approach in the

next chapter, which will reflect more fully the role of spatial separa--

tion. . ‘ . R
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THE AT" \ETION-METHOD OF WEIGHTED | |
IN|ER-HNDUSTRY RELATIONS ' l

1 - Introduction . , 7

| In chapter two we introduced two concepts of distance - physi-
cal distance and economic distance. Physical distance enters spacial
ana]yéis in terms of unit cost of transporting inputs to production 10-1

cations and outputs to consumption centres. By contrast, economic dist-

ance in spatial analysis roflects a weighted1 aggregate of communication

costs in spatially diverse production, that arise between producers ,

A

Tinked fo}wanﬁland/or backward with cach other as well as with final

consumers.

1

The Tatter concept of distance which attempts to intqgrate"
into economic analbsis tLe,ro]e of personal contacts in spatial produc-
tion was judged to be the only significant one in determining spatial

patterns. The purpose of this chapter is to incorporate communication

costs into a formal model of spatial production. ?

By wa} of intr‘oducti:on1 it should be noted .that econom?c advanta-
ges-arising from personal éontacts tend to increase with the complexity
and non-homogeneity of Ehe products produced and trade%. Converse]x,
if the product ih éuest{on({s simple andohomogeneous in‘stkﬁcturé, such
as iron ore and timber, communication costs will Qeneré]]y cointhe with

transportation costs.2 In such cases, transportation Losts alone will

¢

’ 5
] "Weighting" is intended to be a measure of the factors that in-
fluence communication costs. They are estimated in later chapters
+ by regression analysis.

a

L.H. Klaassen and A.C. Van Yickeren, "Inter-Industry Relations ™
An Attyaction Model", in.H.C. Bos‘(ed.), Towards Balanced Interna- .
tional Growth, North Holland Publishing Co., 1969, pp.249-50. i-
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emert the dec1s1ve 1nf1ucnre as to where production should take p]ace

It is for this reason that 1ocat1ona1 studies that attempt to determine

the optimal regional distribution of individual industries are lav-ely

confined to such industries as oil refineries, 'steel plants and paper

and pula factories.] However, studies Qased on transport costs alone
| are not adeduate to explain the regional distribution of other indus-
tries such as tool-making industries, peffume factories and services
such as banking. Industrial production in Ue%tern countries has rapid-
1y shifted Lo the‘production of complex durables and engineering prod-
ucts, whi;e service industries have become increasingly nnre important
in tetal production. These activities do not fulfill the conditions
necessary to justify pure transport cth stuQies. Consedueﬁtly, there
has appeared a greater need to detc&mzne the rgle of communication costs

in spatial production patterns.2

i

Accordingly, a more relevant approach, both for explaining the )
"regional distribution of industries and for predicting which industries
are likely to be suitéb]e for given ;Egions, consists in determining the
importance of communication betweeﬁnindustria1 activities, and its in-
fluence on the spatial distribution of production. However, since the
weight assoc{ated with communication between various sectors cannot be:
measured directly, it is necessary to rely 6n an indirect meghod for
evaluating the role which gconomic distanke or communication cost plays
in spatial aﬁé1ysis.3 ’ .

- G. Torqvist, "Contact Systems & Regional Development", Lund-

Studies in Geography, Series B, No.35, 1970. y
A. Gilbert, "Industrial Location Theory", in B.S. Hoyle (ed.),

Spatial Aspects of Development, John Yiley & Sons, 1974, Chaptér
\ 14, pp.281-82.

The indirect method which we are about to introduce originated
with L”.H. Klaassen, in Methods of Selecting Industr1os for Depres-

2

sed Areas, 0.E.C.D., Paris, 1967.
sSed Areqs
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2 - Basic Principles of the Method

e have arqued earlier thét growth of an industry is largely
conditioned by thg availability of its "requirements", i.e. total he—
mand for the industry's finished product and total supply of the in-
dustry's inputs i; the region where it is Tocated. f}, for example,
there exists an infinite regional excess demand and an infinitg ex-
cess supply of inputs Lo the industry within the region, then the in-

dustry in auestion is capable of unlimited growth. However, such ideal

conditions seldom occur. Iﬂ fact, in a number of cases the finished

- product of a given industry is not entirely absorbed by regional de-

Jmand - a condition which would Tead either to exports or to contrac-
tion of the industry's output. Similar considerations apply for the
guppfy of input requirements to the industry. They must be imported
from other regions or else output is constrained by the level of inputs
supplied by the region. ‘ ‘ .

s It %o]]ows then that the growth of ihdimidual industries is
Timited either by total demand and/or supplies of inputs available in
the region, or byffheir access to sources of demand and supp1§ outside
the reéion, i.e. by the ability to export itg product and to import its
inputs. In some cases, this ability is greafly impaired by high commu-
nication costs (ﬂnc1ud1ng transportation costs) incurred in &xporting
or importing the finished product and the input Fequirements respective-
ly. For examéle, commu cation costs associited with export o?‘service\(

activities ;uch as police or fire protection may be so high that their

exports to other regions may become altogether infeasible. In these

a4

. cases, the Tevel of activity is completely determined by the size of '

local demand for such ;§¥vices. Such industries, therefore, tend to be ~
) l ) »
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completely demand- or market-orient d.] SimiTlarly, industries may be

N

—input- or supply-oriented, in theSense that communication costs asse-

ciated with imports of their inputs from other reaions may increase

in a prohibitive manner. _Examples of such industries include food
processing where the Tevel o% owtput is almost completely dependent

on local supplies of agricuktural products. On the other hand, there
may exist industries whose regional supply of inputs and the exist—-
ence of regional demand arelequa11y weighted, If sn, the indusb{y may
be said ﬁo/be in balance.2 In practice, very few industries are in
ba]anée in this sense; most are compei]ed to accord priority either

to demand for the{r product or to supply of their inputs.

The above discussion leads to the conc]usion that industries
which aré completely demand-oriented will not ordinarily export their
finished product to other reqidns. ?The opposite is true with input-
oriented industries; their output is either part]y,‘or wholly consumed
in locaﬁ{ons other than tha%'where production takes‘place.

In the context of this study, i Aemand-oriented activity will
be identified by a close correspondence between the regional distribu-
tion of demand and the regignal distribution of production. Alterna-
tively, for input-oriented indu§tries a close corrgspondence between
the regional distribution of fnputs and the regionﬁ]ﬂdistribﬁtion of

production will be taken as an indication of their input orientation.
-

1 H'W. Richardson, Regional Economics: Location Theory, Urban -
Structure and Regional Change, Heidenfeld & Nicolson, 1969, p.43.

Jan Serck—Hanisen, Optimal Patterns of Locdtion, Morth Holland
*Publishing Co.,

y ) .. f

970, p.187. -
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3 - The Mathematical Model . ‘ : fj‘ 1

The mathematical model which foi]ows is based on the assump- |
\ p

tion that communication costs origﬁﬁate from inter-regional movement

of goods and services. In other words, we assume ”punctifo;M“ regions

where the spatial element becoﬁes relevaht onty if igter-regionaf move-

ment takes place. The rationale for this assumption stems from the

basic concern of our inquiry with optimal inter-regional allocation

of resources. Although the question of intra-regional allocation is a '
]edjtimate area of research, it 1ids outside of our framework. As such, T
copmunication costs ‘are assumed to arise only from exports and imports ?

of final-and intermediate goods from and into a given region.

We define prorts of final goods for each region aS'] ~

. ) Y 1
vihere: Sg = exports of the ith industry from region J /;;
Sg = output of industry i in region J° S ; '
, | 4 -
Dg = total demand (intermediate and final demand) for
‘ ' product 1 in region J < L
o ' B
It shou]d be clear that eouat1on (1) can, also be taken as a
deffn1t1on of reg1on J's 1mqorts of thé ffhal good i, For a negat1ve .
XJ w111 correspond to the amount of region J s import of the ith good. : l ‘
1 “ ) | ) *

In this formu]at1on, the destination of exports of region J to b
any other region k is immaterial. - ‘




Thus, in effect, cquation (1) with respect to its sign denotes both

the export or import of region J.for the ith final good. Whether it

refers to a net export or net import will uniquely depend on the res-
. \ .-
pective Tlevels of Sg and Dg. The equality of Sg and D? will indicate
o

that the industry's output level is geared to satisfy rqgiona] demand.

This deﬁiniti&g;;orresponds to the concept of a market:{or“demand-
Str

oriented indu , as described above, implying,that such an industry

is neither export or import-orienteqi Similarly, the inc&uality of " i -
Sg and Dg may he taken to imply that the.industry has some input | ‘ ' ‘ %/

] ¢

orientation which appears to be a nexessary condition for the exist-

ence of interregional trade in final products.

b i o R R SR Y AR

i L
We define imports 'of intermediate goods of the ith industry in

PRy N

region J as follows: l : ) : Co

y [Bzisg ) (“{zsi)] (2) -
2=1 y . ’ .

1Y

where I Miio% total import of the intermediate good 2 of industry i
'2:-_1 4 . N
in region J

Bzf = the amount of ¢ required to'produce one unit of the.

»
=
L]
©
I3
—
=
o Ca
- -
0
e |/
4
v
#
B L i R FC% W5 Ar 2

finished product i. Thus, the Bzi's are similar' to

the Leontief direct input coefficients]

n ) ) |
by Bzisg = the total requirements of the intermediate goods to 3
2=1 ° . :
produce the Tevel of output Sg /
oy : the proportion of gross production of industry % sold 1
"to industry i co j
] LW, Leontief, The Strudtune of the American Economy, 1919-1939, ‘ .‘/

Oxford University Press, 1951. o
s ' ¢ , NN PR
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) = the total requirements of ¢ used by.industry i which is

available in region J. S /

4
\

Thé coefficients 8,; and uiﬂ,’in equation (2), are defined
from b?oduction of industry i th industry ¢ occurring at the na;iona]
1eve1455"sﬂi/si and Sai/SQ respective1y.] The coefficients, defined
in thisffay, reflect an ex-post equilibrium situatjoﬁ existing at the
national level between industry i and.inaustry %, that is, industry
i's demand of intermediate good » (Giisi) equals the sﬁpp]y, or the
sales of industry 1 to induétry i (“iasq)' Hence,
| Bg;si
or

1 J

iS5,

n

Mrooo .
g. 7%

n

Thus, industry i (Si) is re]a;:d to industry s (S ) by the ratio

uiﬁ/&}i whlch a]so defines the size of industry i relative to industry

4 (51/5 ). App]y1ng the coefficients By . and % at the regional level,

in the manner shown by equation’ (2), will necessarﬁ]y give rise to an
interregional movement of “industry i's in%ermediatehgood 4 oniy, and

A J

on1yﬁWhen the relative size of the correspond1ng 1ndustr1es at the re-
gional level S, /S differs from S, /S In other words , 1ndustry i will
iniport intermediate goods only when the regional coeffiéiénts agz and
Bﬁi differ ffom those described at the national level.

As in equation (1), a negative value of Mii will correspond tov
the Tevel of exports of the intermediate good & from region J, while a - ’
positive value of Mii indicates the import of input s for industry i in

v

Sj and S, Jepresents grosspoutput of-« 1ndustry i and industry 2
respect1ve]y Sm denotes tHe amount of ¢ used in the production of
Ss \

i

\

4
:
f
B »
|




region J. Accordingly, tde level of Mii’ irreéﬁéctive of its sign,

indjcates inter alia the extent to which inter-regional production
patterns of the ith indus;ry differ from those of its supplying in-
dustry's. For example, a low level of Mii indicates a close corres-
nondence between indugtry i's inter-regional éroduction patterns with
the oLh supplying indﬁstry's. Alternatively, a high lcvel oOf Mii in-
dicates re1ative1y large differences between industry i's»and industry
Q'sn;nter—rcg%ﬁnal production patterns. The former situation corres-
pondg to our.provious definitjon of a complete input or supply orienta-
tion, while %h& latter may be idenffficd with a demand-oriented industry.
" Cases 1nvo1vﬁng eithor complete demand or :mnp1etc input orienta-

tion reflect situations where communication costs (including transporta-

tion costs) per unit of import of inputs or per unit of export of out-

put increase i1 a prohibitive manper. This makes it economically in~

fedsible for such industries to expand output to a level which would re-
quire an import of inputs, to supplement those supplied locally, or to
export a portion of its output. Hence, industries which show an extreme

orientation, either of the market or of the input type, must Timit their

ouip?t levels to regional demand, or to regiéna]]y available inputs, res-

pect{Vely. On the other hand, industries which do not show a complete
orientation can inéroase output béyond levels which are not supported re-
gionally. In other words, they can tmport or export their inputs and
outputs respectively; nevertheless,’they can do so only by ipcreasing
communication costs. The rate at which communication costs will increase
will vary proportionately with the degree of the industry's orientation.

The more-the industry is market- or input-oriented the higher is its com-

munication costs incurred in expguting and importing. -

’,
i
«
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ThJs, in view of the Tact that the industry's communication

5.
voa.

N . . . M .
costs originate from interrcgional trade of final and -intermediate
) . C .
goods, we can conceptua1wze communication costs as a function of the

industry's vegional exports and imports, as shown below.

\ J J o Jy
B ) T.I" - F(X]a MQ1) (3) .
where Tg = the comnuwicatiip cost (including transoor ation costs)
, Qhﬁ ’{"
N ¢ for~the ith producer Tn*?eg1on J, and offier variables have

“their meaninﬁ‘és before.

Tt is clear from equation (3) that fcommunication costs will be

/ uniquely determined by levels of exports

good and the vth intermediate good from and to regian J respective]y.]

1
The producers that are randomly distributed in any given spacg
are assumed to behave so as to minimize total communication costs. We

therefore minimize Tg by using the Lagrangian technique:
N J 9 )
_ Min Ti = F(Xi, Mzi) ‘
i : . J | . J
subject to the constraint that SKi B ;X5 + L(BKZMQi)

where (5) represents the level of communication devoted to industry i.

-

\- ﬂ;eréfore Sii total communication x used by the 1thlproducer in re-
v ‘ -

gion Js

| B tﬁe amount of x used in exporting one unit of the ith

ki
product from region J3 S

By = the amount of « used to import one unit of & from out-

- side region J by the ith producer. .

»~
1 - .
;L [t is assumed that Tq increases at a decreasing rate with addi-
g tional un1ts of XJ and MJ that is, ’
T/ ox] > 0; and 2°13/2%] < 0

J <0

- Simfiar1y:~ aTi/aMQi > 03 and 3 T /02

|

o

Vs, e, Y




The objective function‘f?

L =

S i
Taking partial derivatives of L with'respect to the exogeneous

variables Xg, MJ

ity as fo11ows:]

F(xS

1

i and ywe derive the first-order condition of optimal-

s

J
Qi)

can-be written as:

k1

- u[SJ. - R .X

J

ki

'ﬁ

-

M

EARA

)

|

(6)

aL/oX) = oF/oxY - s . (7)

1 (‘%/ K1 3
J oo - 3
aL(sM’zi = JF/PM im W, (8) ‘

. - J WY 5 J 3

/aw 2 St - B 3Ky 2 E(s M) \ (9) .

Dividing equation (7) by equation (8) yields the optimal condi- {_ :

tion as: B . /,ﬁf"

wyd ad - i ; ;

oF[aXy [ oFfa s = 3 :

. . i3 i

where aF/axf indicates the ‘marginal increase in communication costw in f

2 H

exporting i from region Jj %
and OF/aLiﬁ indicates the marginal increase in communication cost from ‘ .
, ‘ ) 4 |

import#ng intermediate product 2. . .

Assuming a competitive economy, 3

) o S : i

QF/DXQ = marginal cost (ME) of -communication associated with Xg, !

" : . . !
which, in view of our assumption, also equa]s,td, the !
price of communication asseciated with one unit, of X; - 3/ |

Similarly, ‘
aF/aMﬂi = t,, the price of communication‘assocthed with import- ;
ing one unit of. 1ntermed1ate good ¢ (M )

Under opt1ma] conditions, a firm will adJust 1ts location-produc- , ;

tion decision such that: ¢ o . ’ - i
d .. _xi i
" Eg (10) :
) 2 KL . ) ]
‘ - , / L
1 It shou]& be obscrved that the 2nd order cond1t1on of opt1ma11ty . % /
is automatically fulfilled as long as it is assumed that the commu- \
n1cat1on cost function is concave. - '
I {-




. | . ' Tk

R o |

Jd

J oo e wd
y Ti / tdxi 3 thng \\(l])
where Tg indicates the communication costs for the -ith producer in re-

i ‘gion J. !

o

’ \ o
Replac1nq X and M in equation (11) with their alg braic defi-
nitieﬂ from equations (1) and (2) respective]}{ we obtain:
» -
Ti - "td(s

ed )
\By_letting T, = (“iKSK)PK

°

°

where “iKsi is defined as the flow of communication « used by Ahe ith

=~ producer, and PK is defined as the price per unit of communication.

\

Assuming that P =1 ‘
Then 1Y = ¢, §Y ' S
‘ i ii:‘K ~ . .

Substituting Tg for aing, equation (12) can be expressed as:
]

. J-‘_ J wd . J . J T
' " T L Dy ¢ Tt BeiSy - 2t (oS3 |
) _
' =S (g 8,00 - DY - Tt (o SY) .
~ . . . .
*or Y '-/,:’ td ' 'D‘.] RTINS Geost (13)
S T SR o ot A '
~2 d \d [ AR d tvieg o ” \

iy
x_

.
e ay = e

Multiplying equation (13{ by Bzilezi and BKT/Byi we obtain:

o

W e e s o (3

.y . o
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By including the communication sector in SJ ‘we .obtain:

| S

N L) - GRS s

A b //it18e1 +>(t282{7 _ ' ’ ‘ )

Let . W = )\d :
2 -, ]
; (t ) \ oo . ‘. ” o
an - 1P .
td*-?{tg'B“; 2 . ) / — 5 l

Equation (15) can thus be expressed as: |

' 0 . - L

J J

a.
= _ie ¢J
55 Adpi + 5(2 S,)

9,8'“/ e 7 Y

Also|, from the theoretical formuWatﬁén.of.the model, +it follows that: !

. "
.

Ad ¥ %Az = 1

. . o . ¢
- v

The. attréction coefficients Ad(and A, représent the proportional

P :
unit of communication cost assoc1ated w1th DJ and SJ respectively. As

-~

such, the values which Ad -and A will take on wiTl ‘determine to what

i

»

/

Te The sum 0f the s equal to.one-follows d1rect]y from our formu-
lation of the madel, that is, since

~

- | L oty
o NETH G Ag and: Tt 8,00
, t +x(£ ) ’
Therefore | ——*—Y-———7- A, ¢+ LA =1
. . v -, td+)‘ tRBJL] d' k -

-

L (16)
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exteht .industry .i will be m#t- or supp]y-oriénted.] A.value of

R ,td’ = 1 Will be-taken ‘to indithte that industry i is completely market-

| -Etféﬁted, i.e i the commdnicéﬁion cost associated with exporting one o
»+  unit of 1ndustry i s product 15\1nf1n1te]y h1gh This in tutnuimplies
tﬁat 1ndustry i's growth potent1al will be determined by the level of

U . excess demand for- 1ts finished pnoduct in the region where it is 10-

‘cated. By the same token, producers of’ product 1, seek1ng a prof1t-

0

able location, will be attracted to "those reg1ons where the 1eve1 of.

¢

‘;. - , -, * e .

N - excess demand is relatively higher than in other regions.2 Similarly, .
o Iy . ‘ e

B " a value of Iy, = T will be indicative of the fact that communication

‘costs associated with imports of inputs for industry i are inftnité]y

- ‘ 'htgh, imp]ying‘that theltgd stry is tomb]ete]y,supp1y—9rienteq; As

- ¢ .before, its gtowth,potentia. sbe determine& by the level ét ex-
o . :.cegs‘supply of inputs z in region J-3) And, likewise, potent%a1 pro-
ducers will be attracted to those reg1ons whose excess supply of in.

. puts L s re]atlvely h1gher than in other reg1ons‘ )
1\rhth _regard to 1mtermed1ate cases; ji.e. 1 > A > 0 and

‘ 1 > A, > 0, where commun1cat1on costs associated w1th exports and ‘im-

S . “ports of output i and input 2 respect1ve1y are-not 1nf1n1te1y h1gh
‘l the 1ndustry w111 most 1ikely glve pr1or1ty e1ther o its regtona1° Uiy

]
.

1

“L.H. Klaassen and A.C, Van Wickeren, op. cit., p.252.

Excess demand in this context may’ properiy be’understood to
< s include inter-temporal growth of demand 4hrough autonomous changes

e in popu]at1on, incomes, tastes and re]at1ve pr1ces

. __ - v ~"' ) . - Iy
- L Vo 3 ' As in the case of excess demand,. excess 'supply may include chan-
. . ges in the supply of inputs over time. Such changes may arise

. " through new discoveries, land reclamation, growth of education,
T technalogical knowledge etc. i \

i
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</"lthe product1on process are found within the region of location, and

t
. @ high value of A

\

o

qemand or to its rep1ona] supply of 1nputs, depending on the respect-

ive .value of )y and A, We may in genera] hypothesize that with \
A > ixz, the industry's concern will be with regional defhand, and

the industry will be defined as a market-oriented industry.i Converse-

-

ly, with I, > Ay the industry will give a relatively higher weight

to its regional inputs requirements, and hence, will béldefined as

supply oriented.

It should be obvious from the dgfinikién of s that ‘the level
R .
of interregional trade in final goods is inversely related to the va-

lues of > and directly related to the values of LN Clearly, a

‘value of M 2] wi]] {ﬁdicate that the regional output of that indus-

try is completely consumeé’by regional demand. Moreover, as was pre-

¢

viously exp]a1ned, in sdih cases it is economically infeasible to ex-

"port any significant proport1on of the output. Consequéntly, inter-

regional tfade in final goods will not take place. On the other hand,
L
final goods, and in extreme cases the entire output produced by the in-
dustry may be exporfed. A similar inference can be derived for inter-
regional trade in iﬁtermediate goods. A high value of M will indi-
cate that the required.inputs areobeing imported frqa outside the ré- A

1

g1on, and lead to 1nterreg1ona1 trade in 1ntermed1ate goods For in-

dustries with a low va]ue of BT 1nputs which ére required to comp]ete

P

hente, the}e will be no, or little, interregional trade in intermediate

- goods. - L ' o |

! The relationship, however, is rather weak, since Ay = 1 may

also arise if all or a majori.y of inputs are produced regionally.

o - «

,
s

T

will indicate a high level of interregionaf trade in--"’

34
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For purposes of estimatinn, we can express the variables in
{

equation (16) as proportions of their corresponding values in the

economy as a whole as follows: ¢ - W
“s) % 0, + 101, & - EM&]) (17)

J i Yig o oo ] . h
Since S, = =+ D, = —§ and S. =D,
11 Di i Bzi 2

(72

we can write (17) as:

L~ —
-y T

r . ) S}] (‘Z)&.r DtI] (~ 'S\.} ¢ o

= = A, = + Il 2

2: .
or as: .
J J J - p

bioF A vyt TA, < (19)
" where o) = Eg" J - Ei‘ J . (gi)

¢-i S5 ) Yi D'i s ¢1 SQ

In later chapters of this study we will be concerned with esti-

4

mating equation (19), usihg Canadian dﬁta for each of the variables and

for all proyinces. The estimatédivalue of the coefficients A and Ags

henceforth referred to in-this study as "attraction&coeffiﬁients’ will -

R be used to predict the exient to which the hypothesized factors de®
‘termine the regional distribution of production aétivities in Canada.
Lo Moreover, the values of the attraciion coefficients, both on the de-
\fmand and the input side, will enable us t5 predict the influence of the
| increase in the 1e§e1suof regional demand aﬂd supﬁ]y in each industry

on interregional movement of iﬁdustria] resources. In other words,
Z . . ‘

4]

s TR RS -

e e




the attraction coefficients, given the regional location faétors,

4 . will serve as a measure of the degree of attraction which each region

will have over future allocation of industrial resources - to itseTf.
On the other hand, if the coefficient of attraction for certain in-

dustries are found to be non-significant, such industries will. be
1

§ designated as "footloose” with respect to communication costs.’ In
- other words, communication costs will play a Pindr role in determining

F : interregional allocation of footloose industries. ’ .

.
b

¥

C

LT o\ R e R

L.H. Klaassen.and A.C. Van Wickeren, op. cit., p.252, - .
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CHAPTER -IV |

THE REGIONAL STRUCTURE OF MANUFACTURING
IN THE CANADTAN ECONOMY

1 - Introduction-

In prévious chapters we have developed the theoretical
framework con&erning the interregional distribution of industr%a}
resources?\ It remains'to relate these theoretical approaghes to
an empirical framework, where an attempt will be made to derive the
weights in terms of‘communfcation costs,tﬁét spatial producers asso-
ciate\hith each of the two requirements, namely, intermediate inputs .,
and regional demand. This, in turn, will ensb]e us\to determine the
interregional 1ocationa11paff;rn of industries. Ouw ultimate object:
ive is to determine the locational orientation of.given indusfries'
as they are determined by commun%cation costs. If-the empirical ana-
lysis determines a°ﬁigh weight.to be associated with the industr&'s

demand, we will co“c]dde that interregional prbfuction patterns are

primari]yvdetermined by the relevant levels of regjona] demand. Con-
versely, if the analysis discovers a pigh weight associated with the
industry's intermediate %nputs, it will be concluded that the indus-
try's interregional production batterns dre primarily geter$ined'by
the regiona1~supd1y‘of iFs intermediate- inputs. |

The present ghapter\dea]slwith the preliminary stages of de-

riving the relevant locational fadiors that determine the industry's

i

interregional ‘production patterns. More'precise1y, it deals with the &

analysis of the regional data related to each industry's interregional

+

production pattérn;y its corresponding interregional di;tribution of
. .
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demand; and its interregional supply of bas#c intermediate input.
. . v 4.

The analysis of the regional datg, in itse]f, will provide
ué with some preliminary conclusionﬁ as to the importance of each
jocational factor in determ1n1ﬂ€ the industry's 1nterreg1ona1 pro-
‘duction patterns. This will be arr1ved at by comparing the indus-
try's production pattern with the d1str1butlon of its regional de-

mand, and with its interregional supply of the basic intermediate '

Rt a it e R T T T

Jinput. By comparing the iﬁterregfona] diétribution of each of thg
'above'1obation§1 factqrs'wifh xhe:iﬁdhstry's interregional ﬁroduér

tion pattern, we can arrive at a pre]imina(fﬂcoﬁclusion as to which

locational factor is more iﬁportant in detérmining the industry's.

lTocational behavior. This will pave thé ‘way for a more rigoroys

’

method for determining the industry's locational factors ntro- ,

~ . duced in the next chapter. _ . g .

*

The industries which _are analyzed from the point of view of
_their locational requirements include twenty-seven manufacturing
indystries, Pr1mary industries as(we]] as tert1ary or service 1n-
j\»‘dustries are exc]uded from the anaiys1s: It is obv1£us that an ex-
ercise involving locational fequirements for the ]atter inqustriei
is largely redundant. ‘For primary ;ndustries, production locations
are determined primarily by nafural factors. Firstly, the extrac-
tion, of m1nera1s can take p]ace only at a site where such m1nera1s
ex1st, agricultural product1on will have to take place on fertiTe
land; forest activities have to take place where forests exist ...
etc. Secondly, the existence of primérylindqstries usually promo-
tes the establishment of secondary or ancillary 1ndus£f1§s and not

vice versa. -In olher words, the existence of forestry will promote




o
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\
the cLeation of lumber industries; agricultural production will
promote food processing industries to 1£cate nearby, etc. The

reverse, however, is not true, in the sense that lumber industry

’

cannot create forests, nor food processing industries can create

J‘ : “ - .

agricultural production.

» - To'a large extent, the same generalization applies to ser-

. vicé‘jndustries. Invariably, such‘industries are locally oriented.

A Qood example of such an orientation is the case of police protec-"
“ . vt1on which is completely geared to satisfy local needs. Thus, the 3
determination of product1on 10cat1on for such 1ndustr1es, through
Tocational factors, is not only redundant but also a futile exer-
cise. ¢

.2 - Statistical Sources ' ]

o The data required to accomplish this study was obtained a
o o mostly from Statistics Canada. At the beginning of this thesis, .
- SO the Structural Division of Statistics Canada*was%jn the process of

completing the regional 1nput and output flows, using the same in-

dustry c]ass1f1cay10n as the 1966 nati®nal input and outpdt table.

However, although information for regional intermeqiate input and

o output flows was avai]nge, with the exception of service indus-

tries, there exists virtually no information regarding the final

N\ ’ consuming sector. The latter had to be derived from existing sta- *

tistical information at the national and at the regional Tevel.
The procedure useq in such derivatiop is &escribed below.

.To derive régional domestic demand for each industry; we
used the coefficient relating GNP to the national industry's final

omestic demand, and then applied it to GRP (gross regional product),

el e e ot v 4y S Y772 T
3 i
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to obtain the regional final domestic demand fbr each of the
twenty-seven industfies. iIFor example, induétry i's national
domestic consumption was reFated to GNP by the coafficient B
in the fo]]dwjhg equation:

N, = BGNP . (4.1)

whe%efNDj = domestic demand for industry i.at the national level. \t\‘\\
Regionalgdemand\is then derivpd by assuming thatréquétiqn 4.1 '

holds' for a]]‘regions.‘ Thus, regional demand for industry i is
] N ' -~ “

o) = acre’ . (#.2) ° \\\\<;\\

where'Dg = domestit final demand for industry i in\rggion J.

giveﬁ by equation 4.2

o

The statistical difficulty in'using the above procedure‘i§

- s

\Ehat GRP 1is not available for any of the provinces "in Canada1 Ac-

cordingly, GRP is derived from PPY (Provincial Personal Income).

The' procédure used consists in relating GNP to MPY (National -Per-

\

sonal Income) as shown by equation 4.3% .

|7 GNP = alPY : ,(4.3)

‘' Equation 4.3 was, then, Lssumed to hold, as well, at the
} 4

L

provincial level. Thus, the coefficient 'a' was u ?d in ¢

tion with prdvincia] personal income to derive the

as shown by equation 4.4

J

GRP = opPYY

!

1. < The ﬁs\appear in appendix 4B for each of the resbecthelin-
dustries. ' R .

'The uS appear in appendfx ac together with PPY and GRP.
. ' v\




N

By‘usind the resu]tigg estimates of GRP in various provinces of
Canéda (shown in Appendix 4C), the regional domestic degand Was
determined as‘previously described, i.é. by using equation 4.2. -

The resulting estimates ofiregiona1 domestic demand are
shown in Appendix 4A. Th@ sum of regional domestic demgnd énd
“1ntermediate demand is shown in Appendix 4D, while the corres-
ponding regional gross output for the relevant industriéd is
shown in Appendix 4E. Gross regional oufput and regiona]_domes-
tic demand expressed in percentages of national gro;s production
and national demand fér each of the respective 1ndustr}€s is
shown in Appendix 4F and 4G respectively.

3 - The Basic Supp]yingninda;;::;zﬁr

|

In the previous section, we showed the derivation of all «

. relevant statistical information pﬂrtaining~to the regional can-
Euming sectors; the results are presented }n the appendices to
this chapter. In terms of attraction ana]ysis, the implication of
conside;ing £ota1 repiona1 domestic demand is that each component
of demand has an equal attraction coefficient. This means that
;he ) for ‘each demand component ‘are assumed to be equal, thereby
permitting”the inclusion of different catggories of total domest%é
demand. However; fhe same assumption cannet be used for the sup-
p]yiﬁg'industrie;, which inﬁyiﬁably will have different supply at-
traction coefficients. On the other hand, the inclusion of all
supplying industries obviously meani that the final equation to be
tested will have more regressors than observations. Under‘such
conditions the equation cannot be tested. Consequently, the

.

/
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alternative is to"choose a basic supplying industry and exclude
Y !

» s a

all othgrs under the assumption that their attraction cSefficient -

is approximately equal to zero. This assumption is justifiable

e, g et A RBTEAISI arin S v Sty 3

In other word

’

relatively Tow values of 8,.. B . enters directly

L
in the derivation of A, as follows: . 1

! -~ ‘ . t£611
T ty tzez1 . 4
S T~ LT ' ) -1 -

1]
>

It then fo]]ows that low values of 3
(\

Hence we can justify that minor industries .

will infjuence ?Q to be re-

latively %w, as well.

will have Tow attraction coefficients symbolically represented by .

] .
zero.,

The supplying industry.relevant to each manufacturing indus-

try is shown in table. 1A of the statistical Appendix A. The basic

i_ supplying 1’ndustry2

|

d. by gross output, is a possible determining factor which limits

is chosen on the reasoning that its size, repre-

@ sente

. the size of the industry to which it is a supplier. This may occur

if industry i is identified with its brsic supplying industry in the

sense that the former's production rehote]y located from the supplying

Anlalternat1ve explanat1on‘may be derived on the basis that
since Byj is small there is no rationale as to why industry i's
inter- prov1nc1a1 production patterns should closely correspon?
to that of the &th supplying industry's.

2 of the twenty-seven in-

The basic supp1y1ng industry to ea
dustries is shown in Appendix 4H. The CRoice of the basic sup-
plying ‘industry is based primarily on the\size of Bgi. Accord-
ingly, the supplying industry with the lardgst Bﬁi is chosen as
the basic supplying industry

|
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industry's will originate disproportionately high communication

costs. This circumétancg will, accordingly, induce the .industry

to locate close to its intermediate input source, and to gear ' g
production tevels to the regional supb]y of its basic 1nFerme-
diate input. For example, Table IA, of statistical Appendix A,
shows that the Agricu1ture_industry supplies 55.4 pér cent of the
Meat Products industry's total requ1rement Hence, it may vTry
well be that the basic 1ntermed1ate input, namely, Agriculture,
of the Meat Products’ 1ndustry determines product1on location as well -

8 . ¢
as the size of the Iatter.] In other words, since the basic sup-

industry in question‘ we may therefore-justifiab]y hypothesize that
© the 1ocbt1ona1 s1te of the former.determ1nes that of the 1atter

, The hypothesis presented in the above paragraph relat1ng tﬁe

size and location of a g1ven 1ndustry to the production level of !

its basic supplying industry will be affirmed if the!ana1ys1s of the
regional data, to follow, shows a close correspondence of an indivi-
dual_industry's interprovincial production pattern with that of its
basic supplying industfy. For example, for the Meat Products indus- )
try, the hypothesTs‘wi11 be confirmed jf fhe regional data show that
provincial variation of the Meat Products industry's gross output is
directly related to the probincia] d%stribution of‘the Agriculture
tindustry's gross.output. Hnwever,‘it should be clear. that the ab-

‘sence of such a correspondence between the two industries' gross

o N

Here, we are simply hypothesizing that the supplying industry
may play a role in determining the size of the purchasing indus- [
try. Whether demand or supp1y1ng industry plays the leading ‘
role remains to be determined in later chapters by estimating
the attraction coeff1czents'

v
[ ST e . Yo
R R Y \"JI o

i

plying industry constitutes a major production requirement for: the t‘

-




output does not necessar;,ﬂy imply that the Agriculture industry
is of minor 1'n7portan‘ce’ as a supplying industry. It does imply,
hok«ev.er, th’ajc[ its location is rl'elative’ly unimportant’ in deter-

‘- mining the size of the Meat Products industry. Accordingly, it
indicates thqt };he Meat Products industry can import its‘require—
ments friom provinces other than the one wherg it is located with-
out incdrring disproportionately high communication costs. In
such /célsesl, "the attraction coefficient of the supplying industry

will' be close to zeio, and the industry will be categorized as

s
J

/non- input- oriented, as was indicated in chapter three.

pA

7 4 ~ The Reqional Economic Structure of Manufacturing Industries |

/\ The intent of this section is to introduce ard ana_]yze the
regienal data to be used l1'n the next chapter for purposes of esti-
mating s, for determim’ng. the spatial costs of prqduction asso-
ciated\‘with the industry's demand and supply of intermediate in-

put; as identified by chébter three. Moré spe:cificpﬂy, this sec-
| tion will systemize and examine the 1‘nter—prov1‘r)cia,1 distribution
of productlon, regmna] demand, and inter- -provincial trade for each
of the twenty-seven manu“facturmg industries. Also, the inter-
provmma] distribution of gross output of the industry's basic
'1ntermed1ate input wﬂ] be 1nteruced This enables us to arrive

|
at some prehmmary conc]uswns as to the 1ndustry s relationship |

e both w1th ltS regional domestic demand as well as with its supplying

mdustry. !

>




o The regional economic structure of industries is representeq
in a Fab1% summarizing their ba§ic regional eqonomic charactéristics.
For example, column 1 of Table 4.1, representing the regional econo-
mic structure of the Meat Products industry, denotes the individuél
province's share of Jroduction of the Meat Products industfy\in na-
tional productiqn. Similarly, column 2 shows the individual ﬁroyin-
ce's share of domestic coésumption,of the Meat Products industry's
gross output in terms of national domestic consumption. A compari-
son of column 1 with column 2 yields interregional exports and iqpf‘
ports shown By column 3 apnd co]ﬁmn'4 respecfive]y 1 In a similar
manner, co1umT b denotes the inter- prov1nc1a] d1str1but1on of gross
‘ output of the Meat Products 1ndustry s basic sTpp1y1ng 1ndusthy, na-
me1y Agriculture, and column 6 measures the interregional trade of

0

o . . :
the latter, as defined in the import equation for intermediate goods,

;
| to,

in chapter 3.

It should béAnot%& that columns 3°and 4, in addition to mea-

suring the industry's iﬁterregiona]-trade afso show the divergence‘
© \
between the 1ndustryJ§&1nter prov1nc1a1 production pattern w1th its

respectiva inter- prov1nc1a1 d1§tr1but10n of demand. . A féw level of

1nterreg1ona1 trade for a given 1ndustry s product ‘indicates a close
' ,correspondence of the 1ndustry s inter- prov1nc1a1 product1on pattern

w1th its inter-provincial d1str1but1on of demand Such cases, in

+

line with our theoretical arguments, will emerge, basically from

[t should be observed that exports -and 1mports are expressed
in terms of national production,: For example, an 1nterreg1ona1
trade of. 16.98 per cent of the Meat Products industry's output

. 1mp11es that out of -total production, 16.98 per cent is consumed
by provinces other than where its production takes”p1ace

1

~

b
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disproportionately high communication costs asso;ﬁ&téd with the dis-
tribution of the'ﬁndustry'dbfinaﬁ output to consuming centers. To

ave¥d these costs, the industry will choose a production location
l T

# close to its consuming centers and will, accordingly, gear produc-

tion only to satisfy local consumption. This locational behavior is

statistically reflected in a high value (close to unity) of the in-

dustry's demand attraction coefficient (Ad).' Alternatively, the re-

. . : 3
verse will hold with high levels of the industry's interregional

trade; high levels of 1nterreg1ona1 trade indicate a substantial di-

y
\

hvergence between the 1ndustry s 1nter prov1nc1a] production patterns

' and its inter—provincia] distribution of demand. In;othey words,

the industry's demand attraction coefficient (Ad) W11]'be relatively
Tow. Accordingly, the industry's Jocational behavior will be.detgr-

mined by factors other than its regional demand.

In a similar manner, column 6 in addition to denoting inter-

‘reglonal trade of intermediate 1nputs arr1ved at by tbk1ng the dif-

ference between column 1 and co]umn 5, (¢i ) R a]so 1nd1cates

o J ' 2
>

T

L
! The a]gebra1¢ express1on (¢ ¢J) denotes our, prev1ous defi-
nition of 1ndustry i's 1mport.of intermediate good 2 S propor-
tions of their corresponding values for the country as a whole.

This is derived as follows: .
- ‘ J J o od

o . M’“' = Bi'is'i :a”Sl ...“ ........ . 2
: MJ- P a

o -
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d1fferences between the Tndustry s 1nter prov1nc1a] production pattern

I w1th 1ts supplying industry's. In other words s1nce the ith industry '

—

:
!

& (Si) is equated at the national level to industry.» (S ) by the ratjo
/Bzi’ any divergences occurr1ng at the regignal 1eve1 between the
SIS two respect1ve industries,’ must therefore be caused by interregional

-

} . ) d1fferenceSD1n their product1on patterns which® :amu]taneously accoun%i
- . for 1ndostry 1 's 1nterregiona1 trade of 1ntermed1ate good <. ;;
Acoord1ngly, fhe level ‘of intecregional trade for industry i s
1ntermed1ate good ref]ectsthe extent .to which the supplylng industry’ >
. determines interregional productwon patterns for the “former 1ndustry
Low levels of 1ndustry i's 1nterre910na1 trade for thtermedTate*good
) < g indicate a close correspondenee between ‘industry i*s inter-provin-

cia]~produ#tion batterns'with those of its supplying industries. Such

! relationships emgrge as a, consequence, of relatively high communication

1ntermedzete good The 1ndustry w111, therefore, attempt to avoid
these excessive spatial costs by seequﬁba production, 1ocat1on close

‘to its ‘input source, "and by adjusting production to the regional subp]y‘
of its intermediate “imput. Hence, such locational behaviorpcontributes

3
°

to relatively low levels of the industry's ioterregionai movemeht of

-

AN .. Y
. its basic interediate input., A]ternat1ve1y, opposite conc]us1ons fol-

S - low for re]at1ve]y h1gh\1eve]s of 1ndustry s 1nterreg1ona1 trade of its

. 1n;ermed1ate input, whlch indicate a re]atlvely large divergence of the
’ 1ndustry s 1nterreglonal product1on pattern w1th that of its supplying
) . . industry. These cases ref]ec¢ Tow spatial costs of product1on associa-
teb with the industry’ s;supp]y of 1ntermed1ate 1npc

s . f

. are instrumental 1n prompting the 1n7ﬂstry to “choose product1on loca- -

t, wh1ch, in turn, '

L

] ;w}‘M‘;W#‘%f'ﬁ& T

61




o O TR TR TIRART MANTeA Y ¢

@ PramEmmam om0

p e R A

" nal output will indicate that é’% regional distribution of demand f

L4 _ the 'industry'

62

tions remote from its input sources. The consequence of such 1ocationa1

behavior is scen through relatively large 1nterreg1ona1 movement of

the ¢th intermediate good. ' ,o

Thus, the level of industry i's interregiona} trade for final

i

and intermediate goods, may bé taken to represent the degree of corresL

pondence between’ the industry's interregional production patterns with

its regional distribution of demand and with that of its supplying in-

_dustries. Hence, preliminary conclusions regarding a particular in- P

dustry's dominant locational factor may be 1erived simply by comparing ‘ *

the Tevel of‘industry i's interregional trade for final goods with that

of its intermediate goods. ‘A Tower level of interregional trade in fi-

final output will have a greater weight in—détermining =

vtﬁe industry's locational behavior. Alternatively, a lower level of

interregional trade in intermedia

pods will have a

determining the industry'

‘ocational behavior.

igher weight in

On tHe other hand,

‘relatively “Tevels of interregional trade in_the)industry's final -

-

and 1ntermed1ate goods will be 1nd1cat1ve of a foPt1ooseness w1th res<’

— v a

pect to the locational behavior. »g»ﬂ_,ﬂA—fﬂ””

’

The following section describes the Fegional economic structure

" of the Meat Products industry as illustrative of its inter-provincial

location pattern. The aqglysis is repeated for Meat Products basic

supplying industry, viz. Agriculture. This preliminary description

- N

enables us to determine whether the Meat. Products industry fs demand-

or input-oriented. -Similargdescription of all other industries in-

cluded in our analysis is contained in Appendii 4A of this chapter.

-

e
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4.1 The Regional Economic Structure of the Meat Products’
v Industry

. ) — - . 3 . ' >
- The regional economic structure of the Meat-Pro?ucts industry,
shown i Table 4.3, indicates that production of Meat Products is
largely conéenirated in Ontario, Quech and A]bertf, together ac-
cohnting for 76.42 per cent of the indusf?y's'nationaf production.
'The ﬂéstern‘provinces, with the exception of Alberta, contribute 19.61
’per‘cenp of the industry's total output, while the cemaining 3.97 is
produced by the Atlantic provinces. (, 4
The Meat Products industry's in%er—provincia] proquctipn'ﬁat-
Eerns show marginal divergences from the production patte}n: of its
basic supplying ind%stry. namely Agriculture. This divergence results
in an interregional trade~Equiva1ent to 16.98 per cent of the,iﬁdus-
try's finel output. Alberta, the third Teading proVince producing

Meat Products, exports an Fmount equal to 11.18 per cent of the indus-

¢

\
try's total output, followed by Manitoba exporting 4.56 per cent of

nétional pfoduétion. The remaining 1.24(p?r cent ST the industry's
régiona] exports are accounted for by Prince Edward Island, New

. Brunswick and Saskatchewan. Provinces whose consumpti&n exceeds their
productive capaﬂ?ty account for the industry's régiona] imports.
Quebec, although the second leading prodycer of Meat Produrts, is also
the leading importing province. It imports 6.94 per cent of the in-

dustry’s total output: British Columbia imports 4.71 per cent of th

A a5« S K
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Y ducts industry's inter-provincial production location is not

The Meat Products industry's inter-prbvincia] product%on
patterns show a significant divergence from its basic supplying
industry's, mamely Agriculture. Thi$, as previously exp]ainef,
is reflected in the relatively largé.interregional flow of the \
Meat Products industry's iﬁtermediate products, equivalent to "
21.45 per cent of the industry's total output. |

Thus, in view of the aboyg,~it seems that the Meat Pro-

strongly “related either to its regional demand or to its inter-
’ mediate supplying industry. We can, thertdfore, conclude that
at the provincial level, the Meat Products {ndustry exhibits

. characteristics of a footloose industry.







-

: - 4,2 ThL Regionai Economic Structure of the Dairy
f | Products Industry | F

4 ‘ The regional econom1§ structure of the Dairy Products
.1ndustry, shown in Table 4.2, indicates that a relatively 1arge

\
/ ’ ' !
. .

accounting fer 75.48 per cent of national production. The

tion, and the remaining share of 5.38 per ceny is produced by

) the Atlantic p*ovinces.

i

The inter-provinéia] consumption pattern of Dairy Pro-

+

' inter-provincial production location. This is indicated by the

T industry's relatively low.level of interregiona1!trade for final

al exports are contributed by Quebec (7.60 per cent) while a fe-

gligible proportion (0.35 per cent) is @ounted by Prince Edward

Island The other e1ght provinces account’ Aor the“1ndustry $ re-

gional imports. British Columbia is the 1ead1ng importing pro-

; vince, importing 3.08"per cent of the industry's regioqaf imports,

and 33 per cent of its own consmetioﬁ needs. Manitoba and New-
\ ¥

foundland import 1.04 per cent and,l.éo per cent of the total

traded respectively. The other provinces account for the remain-

ing 2.83 per cent of the %ndustry's regional imports. ‘
! ‘ . . ’ . \

share of total product1qﬁ is concentrated in Quebec and Ontario, |

Western provinces account for 19.14 per éént of national produc- -

_ducts, (column 2), shows a close correspondence to the ipdustry's

s &
goods (7.95 per cent). The major portion of the industry's region-
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A]ternativeﬂy, large divergences are observed by compa(jng
. the Dairy Products industry's inter-provincial production pattern
(column 1), with that of its basic .supplying industry's (column G i

rd

oo 5). Such divergences in the two industries’ inter-provincial

production patterns are reflected in the relatively high level

of the Dairy Products industry's interregional trade for inter-

mediate goods, (38.75 per cent), as shown by column 6 of Table 7 3

4.2. This, in itself, is sufficient evidencd that inter-provia- ~F

cial location pattern of the Dairy Products industry's.basic sup-

plying industry, namely Agriculture, does not determine inter-- ..

¢ ¥

provincial location pattern for the former in&ustry. ﬂn fact, in
view of the close relationship betweenrthe Dairy Products indus-
try's inter-provincial production pattern and inter-provincial
consumption of Dairy Products,’it seems justiﬂiab]e to conclude

‘ that the industry's inter-provincial lacational behavior is large-

%
N 1y determined by inter-provingial: consumption patterns of Dairy

- % v "
Products. ) y ;

- ¢ ‘ £ ¢

_ !

B 4.3 The Régiona] Economic Structure of the Fish Products.’
' , : o C Industry

. ' ) The’regional economic structure of the Fish Products indus-
try, shown in Table 4.3, indicates that national production of Fish
Products is largely conpentratedain four provfﬁaes, nameTy Newfound-

] land, Nova Scotia, New Brunswick and British Columbia, which toge-

: ther account for 87 per cent of the national production. The re-
) maining 13 per cent of the industry's national production-is )
1 ' \ ! \ 4

A A (LU



accounted for by’the other six provinces.

e

fhe Fish Products industrjfs inter-provincial production
paJtern (column 1) shows a re]atiVe]j large divergence from its '
inter-provincial consumption pattern, (column 2). This is re-
flected in the high level of interregional trade 1n°industry's
product§?\eﬂziza]ent to 68.65 per cent of total production. The
leading producing provinces are the Lead1ng exporting pr, ’nces,

as well. They account almost comp]ete]y for the industry's re-

—

A

!

S

gional~exports, In Tactjffhe major portion of the leading pro-

ducing provinces.! final output is consumed by other provincesf o
Quebec and Ontario together, supply 56.19 pgr cent of the indus-

try's regional imports. The remaining 12.46 per‘cent is accoun- -

ted for by Alberta, Saskatchewan and Manitoba.

_ A

| Alternatively, a close correspondence exists between the
Fish Products 1ndustry's inter-provincial production pattern‘and
that of its bas1c supp1y1ng industry, name]y Fish1ng and Trap-
“ping 1ndustry. Th1s can be seen 1n'the re]at1ve1y low 1eve1 of
interregional -trade of its chief 1ntermed4gte produet,’ equ1va1ent
to 9.89 per cent f total product1on The c]ose correspondence
between the two ind Qﬁig‘“\ inter- prov1nc1a1 production patterns, . ‘.‘\>
together w1th the 1?ck of correspondence between the Fish Products o
industry's inter- -provincial produqt1on gnd consumption patterns

leads oné to conclude that the Fish Products industry!s 1nter-pro- Lo

vincial 1ocationa1 behavior is largely tnf]uenced by its ‘supplying

1ndustry 5 1nter provincial product1on patterns

w
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2 4.4° [The Regional Economic Structure of the Grain M111
: | \ . : Industry - -

g . - Theﬂregioﬂa].economic Stpucture of the Prqin Mi]l\industry,

. ;«' , i ;
]

-~ (Table 4.4), indfcates that it%-production is coﬁcentrated in Quebec
and Ontario, together acEggniing’fﬁ?’7TT§7ﬁper cent of the %ndustry's - %}
nat1ona1!product1on The Western prev1nces account for 25.51 per cent - . 5
of national pyxoduction, and the remaining 2.92 per cent is contr1buted

. o by the Atlantic prévinces. )

The Gra{n #Mi11 industry's inter- prov1nq1a1 ptoduction patterns
follow a c]ose correspondence to its consumptlon pattern. As a result, ", '
the 1nterreg16na1 flow of the industry's final product amounts to only
7.71 per cent of national prdduction. The Atlantic prdvinces and
1 * British Columbia coPstikute the impo;ting provinces, while the_ehree
remiifiSEDWestern prov1nces constitute the exporting. prov1nces ’ \<>A_

Alternat1ve1y, the Grain Mill 1ndustry's 1nter prov1nc1a1 produc- -

° |

‘ v/}kwon patterns show sjgnificant var1at1on from 1ts basic* supp1y1ng 1n-
d

.
|

us;ny's, giving rise to a re]ative]y large interregional trade flows °

fl ii;:iizthe industry's intermediate product, 5hounting t6 31.14 per cent of

'induStéy's t2£a1:productidn, The lack of correspondence between

the two industries' inter-provincial production patterns, together with

v - the elose re1ation§hip between inteJ:provincial production and cghsump-

- tion pattefns, indicates that the. Grain Mi11 industey is likely to have
a'preference for focating in provinces:with Targe fonsuhing centres.. By;

the ﬂame token, the supp]yiﬁg,industrx, namely, Agriculture, exerts only

“a minor influence in determining the Grain Mi1l industry's inter-provin=

cial locational behavior. , e
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4.5 The Regional Economic Structure of the Food & Soft: ' ,
: Drink Industry _ '
The regional ecbnomic strﬁctgre'df fhe’Food & Soft Drink irf=

dustry, shown in Table 4.5, indicates that pnoduction is basically

3

concentrated in Quebetc ‘and Ontario, together accounting for 76.72 e

per cent of national production., The Western prowinces account for
) : ‘ ; !

16.81 per cent, and the remaining share of 6.47 per Eegt of n 'aa )
productjon_is a;counted‘for by the Atlantic pfovinces. -
The indus%x"s ifiter-provincial proauctionhandizonsumption

?atterns seem tékbe closely, related, as‘ind{cated by colunins f‘and 2.
of Tabje 4.5. As a résuit, a" Tow 1e¥elxof the %ndustry'g(tota1'oq§-
put eqFﬁr; iﬁ}erregiongl trade, beiﬂ% equiva]ént to 9.41 per cen; of
total production. Ontario, the leading producing province, is a{so
tﬁg 1eadin§ exportiné province. It accounts for 6.69 per cent of tﬁg
1ndu§try'§;regioqa1 exports, fb]]owgd by New Brunswick and Qﬁebec C T

each exporting 1.49 and 1.23 ber cent of total production respect?vély, .
' : e
The Western provinces account for.most of the industfy's regional.im- | §
4 : 4 .
ports%' They import 8.03 per cent of total production.” The remaining

share of 1.38 per”ceLt of national p;bducticn'ié qpcodn%ed for by thef,

a LN

three Atlantic provinces.. /.

<
’

Convgrseﬁy,'the inJuttry‘s inter—prbvinqia]’productj n pattern.
shows a ]a;ge variation froé that éf its basic’supplying inqﬁstr¥, »
givingfrise”td a relatively highdlevel of interregional trade in inter- -
mediqtelp;éédbts, amounting to 43:40 ber\?ent, as shown %ngcqlumﬁ 6 of— o
Table 4.5. This findjng, together wfth the obserygd close rglationship )
between inter-provincial pfgdu%tion and con§uﬁgtidn patterns, ihp]y
that intertprovincia]sbehavior oﬂ[the Food‘& §oft Drink'industryxis.

' g
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,//////////bastca1lx\aetermined by inter-provincial conSumption patterns. By

= #} “the same token, inter-provincial producticn'patterns of "‘Agriculture,

the basic supplying industry of the Food & Soft Drink industry, does
not appear to be a relevant factor in determining the latter indus-
» try's locational behavior.

.6 The Reg1ona] Economic Structure of the Alcoh<;q
Beverage Industry

The regional-ec gconomic structure of the Alcoholic Beverage in-

s e Vg s, TRRIAN

dustry, shown in Table 4.6, indicates that most of its-production takes

pJace in Ontario and Quebec,‘accounting for 52:92 and 24.17 per cent of

national production respectively. estern provipces produce 18.16

,’;;;’—K'ﬂi’.

9.54 per cent of-total produgtion, or 52 per cent of the Western pro- -
otal production.  The Yemaining share of 4.75 of national pro-
P -duction is producedfg;/the Attantic pruvinces.
fhe Alcoholic Beverage tndustry'sjinter-provincial production
»pattern shows margina] divergences from inter-pruvincial consumption
| '_ patterns of the industry' s final output Thus, one observes an inter-

——
regional flow of the industry's final output of 11. 17 per cent of tota]

] .//f/_ , proddction:' Ontar1o is the on]y exporting province, and also, by far,

, the feading producxng province. It exports 11.71 per cent of the indus-
try's natiohai production. The remaining nine provinges account for the
industrx}s regtonal 1mport.. The VWestern provinces import 8.14 per cent

‘of'the industry's national productionﬁiQuebeg,imports'¥.70 per cent, and

~ the remaining share'gf'1.86 of national/production is imported by the '

. .)‘ .'
Atlantic provinces. \ . /
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The industry's inter-provincial production patterh shows subs- . "%

tantial variations from its basic supp]y{ng industry's. This is re- = ' :; '4
flected ig the re]ative]& high level of the industry's interregional
trade for 1nterﬁediate prodhcts‘ equiva]e“t to 23;54 per ce ; as shown
in column 6 of Ta\le 4.6. In viey,of’this, one would expedztthat the ,
Alcoholic Beverag industr& in seeking a production .Jocation may have

a marginal preferéng& for provinces with actual 6:\;Stent1a1 sources \
of consum1né céntres Nevertheless, the 190$e relationship between |
th% industry's inter- prov1nc1a1 product1on patterns with 1ts basic sup-
plying industry's, and to‘a 1esser extent, with inter-provincial con- 5‘,3
sumption patterns, seem to highlight features attributed to a foot-

-

1Sose industry, or at least, features ref]ecting Tow gpatia] costs as-

sociated with the distribution of the iﬁaustry’s final output and its

basic intermediate wpput. ’ j ::iiﬂ ’ g
4,7 The Regional Economic Structure of the Tbb;cco'ﬂhdusfry E ’ A
The regional economic structure of the Tobacco industry, shown - '
in Tab]e 4, 7r indicates that Quebec and Ontar1o cz:jfsfute the on]y a ‘ ‘s,
producing provinces, accéunt1ng for 50’31 and 49.69 per'centuof nationq1* ‘

production respectively. On the other hand, they consume ohly 36. 80 o
and 37. 98 per cent of the industry's total’ product1oh respectlve]y, \ﬁfr l
giving rise ‘to 1nterregloﬁ§1 trade of the 1ndustry 3 f1na1 product .

[

'to the tune of 25.22 per cent of national product1on. The Hestern

provinces consume 2Q.12 per cent of tofal production, while the remd1n] '

ing 5.10 perg;ent of national product1on is consumed by the Atlant1c

| ) : | {.
provinces. z ! . - oL '

R
' B . f -~
. N ,
\j f L
.
. . ) .
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The industry's inter-provincial production battepn‘shows

N
¢

large variations from its basic supplying 1ndusiry‘sl "This is re-
’ 1

« flected in the high level of interregional trade in industry's in-

|

Thus, it seems reasonable to comclude that thelTobacco industry may

termediate product, equivalent to %9.12‘per‘cent~of total production.

be footloose with respect to its locationdl- relationships.

/
{

4.8 The Rdgional Economic Structuré of .the ﬁubber Industty
\.The regional economic structure of the Rubber industry, shown
in ﬁab]e 4.8, jhdicates that most,of,iti 6?oductiop is cocgentraﬁed
in Ontario and Quebec, whrch,account for 75.9§ per ceTt and 20.82 per
cen; of total production respectively. The remaining Share of 3.2 per
cent of nationa].productﬁoh is proquced by the Westerﬁ prbvinces;

The Rubber industry's inter-provincial prodﬁction pattern shows

a significant variatign fram inte; provincia’ consumbt1on patterns of
the industry's final output. ,Thls g1ves rwse'to a}re]at1ve1y h1gh 1\ve1
of 1nterggg1ona1 trade for the 1ndustry s final goods, equ1va1ent to
20.97 per ggg? of total broduction Ontario, wi%h a concentration of
nat1ona1 product1on equal to 75.98 per cent, consumes only 55.01 per.
cent of the industry's national product1on cont¢1but1ng roughly all of -
"the 1ndustry S reg1ona] exports Ihg remaining provinces account for
the 1ndustry s regional imports: Thé‘At1antic provinces 3.83 Pér cent

of total production; Quebec, 3.71 per cent; and the Western provinces

- 13.43 per cent of total production. - . f

rl

1 The Rubber 1ndustry s inter- prov1nc7a1 pkoduct1on patterns a]so

show s1gn1f1cant variations from 1ts b#s1c supplying industry's, as

shown by the relatively h1gh 1nterreg1ona1 trade of the 1ndustry s

i,
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T
intermediaée*broduet, equivalent to 17.]4‘per cent of total produc-
tion. These/finhings, together with the loose relationship between
the indnstry's 1nterprovineia1 production and‘consumption patterns
of Rubber Products, fmay indicate tﬂat‘the Rubber indu;tr& is footloose '
with rLspect to spaé?E*—&hsts of product}on.
\ ' 4.9‘ The Regional Economic Strncture of the Leather Industry
The regional economic structure of the Leather industry, (Table.

4.9), shows the industry's product1on to Bﬁ“mostly concentrated in
Quebec and Ontar1o. Each produ;e;.e5t57 and 98.94 per cent of national
production respectively, and together [produce 94.51 per cent ot national
production. The Western provinces‘produce only 4.65 per cent of nationaf
production.' The remaining 0.85 per cent is produced by the Atlantic
p;BQinces. . , . | —~ -

' The Leathe; industry's inter-provincial production patterns
show significant variations from inter-provincial censumption patterns
of the industry's final outnut This® c1rgumstéﬁte generates a relat1ve-

ly high level of 1nterreglona1 trade in 1ndustry s final goods, amount-

. tng to 20.70 per cent of total’ product1on. The leading producirg pro-

rinces, Quebec and Ontario, account for all of the industry's export:
11.97"per cent and 8.73 per cent of tofal production respectivély. The
other eight provinces constitute the importing provinces. w}he Atlantic
protinces 1mport a share of 4.48 per cent of the tndustry's total pro-
duction, while the remaining 16.22 per cent is 1mported\Qy the Nestern
provinces¢D ’

- The Leather 1ndustry S - 1nter provinc1a1 production pattern shows

significant Variations from,its basic supp1y1ng industry's. This is

3 : -
¢ - /
.
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\.
reflected in the relatively high Tevel of the industry'S interregional

trade for intermediate prodycis, equivalent to 29.37 per cent of total
production. In view of the loose relationship between the industry‘s

' N
inter-provincial production patterns with its basic supplying indus= -

. \ .
try's as well as with inter-provincial consumption patterns of its final

output, it may be concluded tbat the Leather industry is footloose with .

..respect éo spatial costs of production.

4.10 The Regional Economic Structure of the Textile Industry
1) ' > -

-

The regional economic structure of the Textile 1naustry (Table
4.10;, indicates that 95.43 per cent of the industry's total production
is concentrated in Québec and Ontanio: 54.88 and 40.55 per cent of total
production resbéctive]y. The AtlaHtic province5'proéuce 1;82 per cent
of the industry's national production, and the remaining share of 2.73 \
per cent }s produced E& the Western provinces.

The Textile industry's inter-provincia] production pattern indi-
cates a maré'na] divergence frd% inter-provincial QOnsumpfion patterns‘
of the industry's fiéal outpuﬁ; creating an interrggipna] trade flow

1amounting t6 10.97 per cent of thé industry's national production.

; Quebec, the Ieadfng praducing province, accounts for most of the‘i?dus-‘
try's regional exports. It exports HO.BB per cent of the~industry's
total production, whiletthario consumes mos%.of‘its production,.and
exports only 0.59 per‘ceng of\the industry's national output. The {
Atlantic provinces import 1.27 per cent of the industry's total produc-
tion, and the.reﬁhining'9.70 per cent is imported by the Neﬁtern pro-

vinces. |

| ‘,%’s‘ o .
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.the other three Western provinces.

»
The Textile industry's interprovincial production patterns
show significant variations from its basic supplying industry's.
This is reflecied in the relatively high level of 1'nterregionaf .

trade for the industry's intermediate product, equivalent to 38.81

- per cent of total produchion. In view of this, it seems reasonable

to conclude that the distribution of regional den.\and\for final output™

is a significant factor in determining the textile industry's inter-

. provincial Tocational behavior, while its basic supplying industry

3 - i - . 3
exerts only a minor influence on its locational behavior.

4.11 The Regional Economic Structure of the C]othmg
Manufacturing Industry

The regional economic structure of the Clothing Manufacturing

, industry, si@n in Table 4.71, indicales that Qﬁnebec and Ontario pro-

duce 89.37 per cent of the industry's total production: 64.42 and 24.95

i

per cent of national production respectively. The Atlantic provinces

produce only 0.39 pe: cent of the natjona] prociuction, wh
maining 10.24 per cent is produced by the Western inces.
The industry's inter-provincial production patterﬁ‘%;‘ries signi-
ficantl;' from ing’er—provincial consumption patterns of the industry's ’
final output, giving rise to relatively large inter-provincial flow
of ’38.33 per celnt of the industry's gross outpfzt. Quebec, by far the’
1ea~d1‘ng producing province, exports 36.58 per cent of the industry's |
tbta] production. Manitoba exports the remaining 1.75 per cent. "The.

rem'aining eight provinces account for the industry's import. The

\At]antwg.provmces import 5.97 per cent of total production; Ontamo,

the 1ead1ng importing province, imports 14.54 per cent of the mdus-

try's total production. The remaining share per cent is nnpor‘ted by

“
\




r*‘*““““—"—*-—1nﬁﬁﬁjﬂ1r7mtn1ﬁﬂﬂ—prodﬁct1on 1s proouceo oy uueoec and Untar1o, -Guebec ac-‘

L3 N

-share ot’4.99 per cent of national production is exportLd,by the N I

Atlantic proviqces.\30ntario, although one of the leading producing

provinces, accounts for most. of the industry's regional tmpo%tsi 13.07 ‘ !

per cent of the industry's gross output. The Prairie provinces: import

5.90 per.cent, while Prince Edward Island imports the rémointng'p.ls 2
- per cent of the industry's total production. I | \
The Pulp & Paper industry's #nter-provincial product1on patterns { .
'vary s1gn1f1cant1y from its basic supp]y1ng industry's. Th1s is . indi- .
cated by the relatively high 1eve1 of the industry's 1nterregiona1
- trade for 1ntermed1ate 1nputs, name]y FOrestry products, equivalent,to

o

33.78 per cent of the latter's total product1on In v1ew;of this,. one

. may conclude that interprovincial consuming patterns is a significant ‘

V) ,
‘ factor in determining -the Pulp & Paper induytry'j%;n€er-provincial Joca- »

Q

"tional behavior, : ‘ - v

%. 4.15 . The Re 91ona1 Econom1c Structdee of the Printing &
. o y Publishing Industn;y

S The “méigional economic structure of the Printing & Publishingin- - A4

dustry, shown in Table 4. 15, 1nd1cates that 81.38 per cent of the in-
) .

counting for 28.13 per cent and Ontario 53.25 per cent of the industry's
national production. The westernﬁprovinces produce 15.97 per cent of the
1ndustry 5 tota] product1on, and the rema1n1ng 2.65 per cent is produced L |

by the At]ant1c provinces. - , o
i~

)
(s

w patterns show a c]ose correspondence to 1nter -provincial consumpt1on

The Printing & Pub11sh1ng induotry's intergprovincial production
‘patterns of the 1ndustry 3 f1na1 output. Th1s is indicated by the rela-

- tiQe]y low Tevel of the indu§try's interregional tnade in final products,
*t : M b .

-
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] - . ) .
equ1va1ent to 7.70 per cent of total product1on Ontario, .Quebec -

Q

and Man1tobL constitute theyexport1ng provinces, Hlth a' share ‘of

‘jg‘*f% 33 per cent 1.02 per cent and 0,35 per cent of the industry's '

tota] product1on respect1ve1y The At]an11C‘prov1nces and the West-
ern prov1nces account for the 1ndustry s'iﬁ;jonai imports:‘Z.ZS per
cent and §.45 per cent of the industry's total production respective-
Ty. ‘ ‘ . ‘ e
s \
The Printing &, Publishing 1ndustry S 1nter -provincial produc-
tlon patterns’show a s1gn1f1cant var1at1on from 1ts basic” supp1y1ng .
1ndustry s. This is reflected in the relatively hlgh level of the in- .
¥ dustry's~intérregiona1 trade for intermediate geods,, namely Pu]p &
Paper. produgts, equ1valent to 24.34 per cent of the industry's nat1ona1 ‘ }
production.’ Thiss together with the close correspondence between inter-
; prgvincia1 production and:consumption patterns, is suff{cient to “indi- . -

cate that the Prxnt1ng & Publishing 1ndustry S lnter prov1nc1a] Toca-

et i,

tional behav1or is "determined by 1nter prov1nc1a1 consumpt1on patterns
! ¢
. of its final output, = ot

-‘ \." - .
- 4.16 The Regional Economic Structure of the Iron & Steel Industry

R it

- N - l A . '
. ~The regional economic structure of the Iron & Steel industry, o
- " \ . o« . ~ L . N " “ .

i shown in Table 4.16, indfcates that production is moStly cSBcentrated ‘ )

4

4‘},& >

o et ik e S b A

,in Ont rio, which éecounts for 76.99 per cent of the ind&stry‘s to{al a

. >
?

production This is followed by Quebec produc1ng 11.05 per cent of na-

2

. tional production, the Atlantic provinces 4. 15 per cent, and the Nestern

prov1nces 7.80 per cent reopect1ve1y

L
gt ol AR P
e e ! o A B, IR
. . -
v

The Iron & Steel 1ndustry 's inter- prov1nc1a] product1on pattern

»

deviates marg1na11y from inter-provincial consumption patterns of its

-

.
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\

eight provinces;account for. the \1n,du'stry'sﬂrgg'lonél imports.” Quebec, -

\ ‘ | . L
L , 2,
final output. This gives rise to an interregional trade flow of /
17.33 pet cent of the industry's final output. Ontario. the Ieading

prod&cing province. accounts for most of the 1ndustry S, regiona'l ex-

port. amounting to 14.59 per cent of total production Nova Scotia 1

. exports‘ the remining 2.74 per cent of total _production. The other

the .second leading producing province, is also the largest importing
province. It imports 10.54 per cent of the industry's total produc-

tion.' The Hestern provinces 1Tport 5. 83 per cent of tota;l production.

The Western provinces imprt 5.83 per cent of tota] production, :and
the remaining 0.96 per cent' is imported by the AtTantic provinces.
The Iron & Steel industry's inter-provincial prodyction pat-

terns show abnormally. high variations from its basic supp]ying“ fndus- ’

. try's. This is reflected in the high Tevel of interregional trac\e in

1ndustry S 1ntemediate products \equjva'lent to 747 .66 per cent of the

" latter's total production. In view of this, we _conclude that the Iron

& Steel industry, in’seeking for a production location, will have a pre-

ference to locate in provinces enpow@ with relatively large consuming

centres.

4 -~ : &
n

F i
4.17 The Regional Economic Structure of- the Non-Ferrous
: ety

The .regional economic structure of the Non- Ferrous Metal 1ndustry,1*

shown in Tab]e 4,17, indicates that production of Non-Ferrous Metal Pro-

ducts is concentrated in Quebec and Ontar'io which, together, account for

4

84.53 per cent of ational production. The remaining fS,.47 pe‘r1 cent of

total production is produced by the Western provinces. a ,' J

&l

terns show marginal divergences from inter-provincial consumption patterns

- The Non- Ferrous Metal industry's ivter-provincial production pat-
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, 'of Non-Ferrous Metd1 Products giving rise to an 1nterregiona1 flow

of 15.33 per cent of the 1ndu§tvy s fina] output. Quebec, the .
leading producing province, is also the 1argest‘5xgort1n§ prouinéel“
It export: 6.09 per cent of ;he uotel production, while the Hestern z*
provinces export the remaining 9.24 per ceut ‘Ontario, the second ° ]
largest producing prirince, is the leading 1mport1ng brovince.ﬁ It B

1mports 14.57 per cent of the indujtry's total production. . The re-

- maining 0.76 per cent is imported by the Atlantic provinces.

Marginal divergences agi, as well ,’ observed éd'occur'between

" the Non-Fefrrous Metal 1ndustry (3 1nté¥ provincial product1on patterns

{

A and its basic supplying industry s. This is indicated by the indus-

try's 1nterregiona1 trade flows for intermediate products, equivelent
to 22.94 per cent-of n§%1ona1 pr&duction. "In view of these findings,
it would 'seem that the Mon-Ferrous Metal industry can-b? identified

as 2’balapced industry, to the extent that its inter-provinciél loca-

tional behavior is equally determined byhinterﬁprovincial consumptiof - °

‘patterns,as well as by inter-provincial production patterns of its

.basic supplying indusfry. namely, thé Mining 1n3ustry.

- \

" 4.18 The Regional EconoqLc Structure of the Meta] Fabricating
Industry - )

Y

The regienal economic strucsure of the Metal Fabricating indus-
try (Table 4.18) shows th%%‘production 6% Metal Fabricating Products
is'mainly. concentrated in Quebec and Ontario. -Tugether they acgount'
for 84.07 per tent of the 1ndustry s total.production. The‘Atlantic
provinces account for 2.16 per cent of national production while the

remaining: 13.76 is.produced by the Western provinces.

4

s,

‘.
=7
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- - for final products amounté to only 3.66 per cent of total production - 'J

‘2 53 per cent of the industry s total production respectively.

‘cent of the industry S total production Thus it wouidxsggm that the ‘ :*‘ oo

\\ Machine.ProdUCts Hence, one observes an interregionai trade flow of

28.27 per cent ofathe_industny s finai output, Ontario, the leading:

- ° "
-~
4 A

}i 7 The Metal Fabricating industry S inter-provincia1 production - .

patterns show a close correspondence to inter- provincial c6nsumption

pafterns of its final goods. Consequent]y, the interregiona] trade

Quebec, Ontario and Manitoba account for the industry S regional ex- .
ports. The Atlantic Pprovinces and the three Western prov1nces account

for the industry s regiona] imports, with a share of 1.13 per cent and .

i 4 ‘

<.
-

The Metai Fabricating industry's’ inter provincial production

pattern shows a signigicant variation from its basic SUpplying indus- H“il'

try's. This is indicated by the reiative]y high-level of" the industry S
1nterregiona1 ‘trade for inteﬂiﬁdiate products equiyalent to 20.69 per RS

Metal Fabricating industny is higdiy demand-oriented In seeking for a
production location, the industry will tend to 1ocate close to its con-

suming cengres. "y

. 4 1

4.19 The Regionai Economit Structure of the Machine Industry ’

The regiona1 economic structure of the Machine industry (Tab]e ]
‘4.19) indtcates that production of Machine Products is mainly concentra- )
ted in Dntario, producing 75 24 .per cent of the industry s total produc- '

tion. It is foi]owed by Quebec producing 15.11 pen cent of nationa1 pro-
duction, whi]e the remaining 0. 27 par cent and 9; 38 per cent of national

prohuction is. produceh By the Atiantic and Western prov1nces respectiveiy.

¢

‘.

The -Machine industry' s i er-prov1nciai production patterns ShOY

a significant dfvergence from interdprov1nc1a1 consumption patterns of
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producing province, accounts for a1l of the industry's regional exports

. Quebec. the At]antic and the Western provinces account for the industry s
regional importstt_Each‘imports 8.66 per cent, 5.44 per cent: and.]4.17
per cent of total production respectiveiy \

f ' Alternatively, the Machine 1ndustry S inter prov1nc1a1 product‘on-
pattern shows only marginal divergences from its. bésic supplying .indus-
try' s, naneiy the ‘Metal Fabricating industry. This>i\ indicated by the
relative]y Tow Pevel of -the industry's 1nterregiona1 trade for interme- ]
diate products, equivaient to 16.16 per total output. These findings

I.‘\‘ suggest Fhat~the Machine indnstry wi]]'tend to locate in provinces whose

economic structure reflects relatively iarge undepleted sources of the

industry s basic intermediate input
|

4,20 The Regiona1 Economic Strycture of the Motor Vehicle
Industry

" - o cohcentrhted in Ontario: 94.26 per cent of the in produc-

tion., Quebec, the Atlantic provinces, and the Western provinces each ’
broduce an equivalent share of 2.97 per cent, 0:30 oer cent and 2.46
‘ pen ceJt of the industry's national production respectively.
The Motor Vehicle industry's interprovincial production patterns
' 'show-significant divergences from inteﬁpnovinciai.consumption patterns
« of Motor Vehicle Products, ¢i ing ?ise to a relatively high level of in:\ .
terregionai trade f°r11 gfihyl goods equiva]ent to 27 77 per cent of

the industry s total production Ontario, the leading produCing pro-

vince. accounts for all of the industry regional exports. Quebec, the

'Atientic and the Western provinces  account for the industry's regional

A rrriotarinr b toobimn
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. This is indicated by the re]ative]y low level of the industry s interre- - e

provinces each produce a share of national production of 8.19 per cent {

sumption patterns of - Transportat1on Equ1pment Products, giving rise to 4

'exports 16 52 per cent and 3,42 per cent of the industry's total produc-

of the industryts, total output respectively.

Alternatively, only marginal divergences are observed to occur . ' - P

) R - R

between the Motor Vehicle 1ndu%try s intérprovincial production patterns .

and 1ts basic supplying 1ndustry S, name{y the Iron & Steel .industry.

giona] trade for 1ntermed1ate products, equivalent to 17.31 per cent’of
the Industry s total production. In view of this, we copclude that the
Iron & Steel 1ndustry S 1nter-prov1nc1a1 production pattern is a s1gn1-
ficant factor in determin1ng the Motor Veh1c1e 1ndustry,s inter-provin-

cial locational behavior. o ~

-, <

. 4.8 The Regional Ecdnomic Structure of the Transportation
$ ( Equipment Industry

' ﬂhe regional economic structure of the Transport%tion Equipment -

i ek

industry (Table 4.21) shows that-82.97 per cent of the industry's tota]l

production is produced in Quebec and Ontario. The Atlantic and Western , .

and 8.84 per cent respectivelX.

{ te Ny
The Transportation Equipment industry's inter-provincial produc-

tion pattern shohs a-sig‘dfiéant divergence from inter-provincial con-
.

an 1nterreg1ona1 trade flow of 19.94 per cent of the industry's final W

/

Output Quebec and Nova Scot1a constitute the exporting provinces. Each

tion respectively. Ontario, the Atlantic and West!rn provinces account
for the industry's regional imports. Each imports 4.29 per cent, %f]]
per cent, and ]3254;per cent of total production respectively.
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’.Simf1ar1y, significant variations ‘are observed between the Trans-

A

+ portation Equipment indnstry‘s'jnter-provincia] production patggern and-
‘l‘its basic supp'ly'lﬁ?industry's, namely the Iron & Steel industry. This

is indicated by the relative]y high levelfof“the industrxis interregion-

al trade for intermediafe products, equivalent to 24.65 per cent of the

-

industry's tota] output In view of these findings, we conciude that

-

neither 1nter-provinc1§] consumption batterns of‘Transﬁortation Equip-
‘ment products*nnr/;ae supplying industry‘s‘;nte\:provincial nrbductien
patterns are significant factors in‘determining the Transportation
'Equipment industry's inter-provincial lécat{cna1 béhavior. Accordind]y,
ve identify the Trensportaiion Equipment jndustry'to be footloose with

raspect,to its spatial costs of production. ~

4,22 The Reg1ona1 Economic Structure ‘of the Electrica1
i Products Industry

- i

The regional eConom{c structure of the Electri&a1 Products in-
dustry, shown in\Tab]e 4.22, indicates that production is cdnéentrated
in Quebec ;hd Ontario:' Together, they acceunt for 94.43 per cent of the
dndustry‘s'totpl product{on. The Atlantic ;nd Western provinces-preduce
1.32 per cent and 4.25 per cent of the industry's total production res-
pectively. J

!

The Electrical Products industry’s inper-prbvincial production

1 pacterns show marginal variations from inter- -provincial consumption pat-
. Perns of E]ectrica] Products, giving rise to an interregional trade flow |
" of the 1ndustry S finaﬂ output equiva]ent to 18.21 per cent. Quebec and

' Ontario constitute the exporting provinces, exporting 2. 28 per cent and

and “the Western provinces account for th;\QEgnftry s regional import.

108

~15.93 per cent of the industry's tota1 output respectively. The Atlantic: ’
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Each imports a share of 3.81 per cent and 14.40 per cent of the
industry's totai.output-respectively
AIternat1ve]y, s1gn1f1cant d1vergences are observed to occur .
between the E]ectrica] Products 1ndustryf§mﬁnter provincial -produc- ,
tion.pattern and its bas1c supplying industry's, Wamely the Non-Fer-
'rous‘Me;al industry. This is shown by the [g1ative1y‘hi§ﬁ level of . |

-

the industry's interregional trade for intermediate ﬁroducts, equi-
va]enﬁ*@o 35261 per 5@nt of fbta] olrtput. In view of'tpis,}we con-
clude that inter-proVincia],consumption-pattgrns of Electrical Products

' constitute the more nelevant[factor in determining its inter-provincial .
- B . . - A

locational behavior, ‘ . o

i~ 4.23 The Regional Economic Structure of the Non-Metallic
Mineral Industry p
| ‘ . ) . -

The regional economic structure Q\/ he Non-Metallic Mineral “in-

.

'

| dustry, shown in Table 4.23, indicates thd{} 7.63 per cent of the indus- '

try's total production is produced by Quebea and Ontano The Atlantic 0-
nd Western provintes each produce 3.18 per cent and 19.19 per cent of.
the industry's national output respectively. . »
‘( A The Non-Metallic Mineral industry's inter-provincia]'Eroduction :
j. patterns show a close correspondence to inter- prov1nc1a1 consumption pat-
. . . terns of final goods. There is accordingly a low 1eve1 of . 1nterregxona1 R
. trade for the industry's fina] output, equiva]ent to 7 ]6 per cent of the :} ‘
' 1ndustry s- total output. Quebec and Alberta account for most pf “the in-
dustry's regional expérts. hheyfbxpoﬁt'§;74 per cent of the 1ndustryﬁs

e toth\productién. The remaining 0.42 per cent is exported. by Newfound-

land, New Brunswick and Manitsba. The remaining five provinces account - | i

for ihe industry’s régiona] import. dhtario,'the leading producing ' ' _( j

4
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. province, constjtutes, as well, the i}ading'importing province. It
“imports 6.29 per cent of the industry's total output. The remaining

0 share of 0.87%er cent is imported. hy Prince Edwerd Island, Nova ¢ °

!" i
b g . . Scot1a, Saskatchewan and Br1t1sh Columbla. /

%,Q The Non-Metallic M1neral 1ndustryqs 1nter provjnc1a1 produc-

dustry's, namely the Mining 1ndustry Thj

" tion patterds show marginal divergences from 1ts basic- supd1y1ng in-
/yé/jt 1ndicated by the Tevel

of the industry's 1nterregiona1 trade for intermediate products, equi-

valent to 23. 13 per cent of total outbut Thus, "in yiew of these
! findlngs, we,conc]ude that 1nte;-phcv1ncia1 consumption patterns for

B /gNoﬁ-Metallic Mineral Products Sdhstitute the more“%elevant factorfin
dete?hindng the industry's_idter-provincial locational bghavior.
G . \'1

: N 4.24 ’The Regional Economic Structure of the Petroleum 4 Coal
u . . - Products, Industry i . -

P " The vegional econgmig structure of the Petro1eum E Coal Products
. . . 1ndustry (Table 4 24) ghews that Quebec and Ontario produce 61.63 per

cent of the industry’ s/tota1 product10n The At]ant1c and the Nestern

» roduct1on respect ve]y - . . .

g T
- .

The Petrofeum & Coal Products industry' s lnter provinc1a1 ‘produc-

- tion patterns how a close correspdndence to 1nter— rovipcial consump-

t1on patter s of Petroleum & Coal Products. Th1s is inditated by the
low leve]/of the 1ndustcy S 1nterreg1ona1 trade for final products, equi-

Jvalent to 6. 83 per cent of the indastry' ta] output Nova Scotia,

. debec and Alberta account for mgst the 1ndustry s reg1ona1 export.

per cent, 2 16 per cent and 1.04

[+]

| ;o Each exports ae equ1va1ent share of 2.

per cent of the total output respec } e]y. New Brunswick and British

-~

-

-~
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" Columbia account for the remaio%ng egazrts :;\3.86 per cent of total [ . o
productiOn. The other five provtnces account for the,industry“s re-
gional import, Ontario, the ‘leading producing province, is also the
leadihg importing province. It imports 3.88 per centﬁof fhe indus-~
try's total outout. Rewfoundland end Prince'Eduerd:Is]Lnd ihport 1.60
pei?ceht'of the industry's gross output. The remaining share of 1.35
per “cent is imported by Man1toba and Saskatchewan '
)v . eThe Petro]eum & Coal Products industry's inter-provincial pro-
duct1on patterns show abnorma]ly high divergences from its bas1c sup-
plying industry's, ‘namely the Petroleum & Gas Wells industry. This'is X
indicated:by the high leveT-of the industry's interregional trade for oo B
’intermediate products, equivalent to }7 17 per‘cent of totaa output
‘Thus, in view of th1s we conclude that 1nter prov1nc1 1 consumpt1on
patterns are the more relevant factor in determining th industry's '

-

inter-provincial locat1ona1 behavior. o ‘ - . ' \{

L

-4, 25 The Reg1onal Economic Structure of the Industria] : M
Chemicdl Industry ..

l - . . s o

< "~ The reg1ona1 economic. structure of the Industr1a1 Chemical in-

(\d’stry, shown in Tab]e 4.25,, indicates that 79.66 per cent dT the in-’
dustry's total product1on is produced by Quebec and Ontario,., The
Atlant1c and Western prov1nces each produce 0. 97 per cent and 19. 73 :
per\cent of the industry's tota] output respectively. o 7
°~ The Industr1a1 Chemical industry's inter- provinc1a1 product1on~

’ pattern shows a c1ose correqundence to ﬁnter-provihc1a3 production pat-
terns‘of IndustriéT‘Chemtcal Products This .is 1ndicated by the‘reia-

tive]y 1ow leve] of the 1ndustry S 1nterregiona] trade for final goods, - ’

equlvalent Eo 13 67 per cent of total output. (Dntar1o,,the 1eading BN
R h
<o ...g \ 2 ¢
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ek try (Tab'le 4 26) shows that 91:49 per cent of the md@'str_y S total‘ pro-- ‘

Yo
producing province, is also the 1eading exportmg province., It ex-

" ports 7. 98 per cent of the 1ndustry s total output. Alberta and
. British Columbi& export the remaimng share of 5.69.per cent of the

: industry s total output ‘The other’ seven provmces accoun‘t for the
g industry s. regiopaf mﬁrrt The Atlantic provinces import 2.45 per
’ , cent of the industry s tota] output; Quebec imports 8.12 per cent;

A

’ Manitoba and Saskatchewan 1mport‘ the remaimng share of 3. 10 per o g .
cent of the industry's total output. - : ‘ ‘

- vAiter%tively, the I‘ndustrial Chemical industry s 1nter-pro- o v’

. vincia'l production patterns show a sigmficant divergence from ifs -

; basic supplying industry s namely the Mimng 1ndustry This is re- ~

f‘rected in the relatively high level of the Jdndustry's interregional
trade for intermédiate products, equuva]ent to 38. 06 per cent of the *

mdustry S tota] output Thus,, in view of -these findmgs we conclude

u

-that the Industrial Chemicai 1ndustry,;in seeking a production loca-

" tion, wiil have a preference to locate ‘close to its consummg centres.

I3
[}

4.26 The Regional Economic ‘Structure of the Chemical - . .
. Products Industry . S

L)

- . The regional economic structure of the Chemical Products "mdu,s-

duction- is ;ﬁ)duced 1n Quebec and Ontario " The At'!antic and Western-

provinces each produce 1~ 33 per ‘cent and\7.18 per cent of total output
| . nespectivdly o ST o !
-~ . ~ The Chemica'l Products mgustry's "inter- prov1nc1a'| production
p_at'terns:show marginal variations from i‘nterprovinma'l consumption pat~\\
**terns of Chenlical products, §iving rise to an interregionai itrade of \
19.2§ per cent .of the industry's final output. Quebec and Ontario ac- -

[

.count for. all of the industry's regional exports. ‘l'he.'.Atiantic and the

-
.

W
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\\turing industry, shown in Table 4.27, indicates that]93 .32 per cent of

| try's final output Ontar1o, by far the 1eading producing prov1nce, is L

- Y . © - 18

Western brovinqes account for the industry's Jegiona] imbortsl Each

. “\
imports a ;hare of 4.Lg per cent and_15.16 per cent of the 1ndustoy‘s —

érosé'output reépectiyely.

The Chemical Product§ industry's inter-pro{}nciaﬂ production °

patterns show a close correspondence to its basic supu]ying indus- .
try S name]y the Industrial Chem1ca1 industry. This %s indicated

hy the relat1ve1y Tow level of the industry's 1nterregiona1 trade for
intermed1atﬁ products, equ1va1ent to 16.17 per cent of the industry's
total output. In view of this; we conclude that the Chemical Products
industry, in seeking a production location, will have a marginal pre-

ference to locate close to its intermediate supply sources. }

4.27 The Regiona] Econom1c Structure of the Miscellanebus
» Manufacturing Industry .

The regional economic structure of the Miscel]aneous Manufac-

the industry's total production is produced'by Quebec and Ontario. The

duction patterns show a margina]-divergence from 1nter-prov1nc1a1 con-
.. sumptioh patterns of Miscellaneous Manufactur1ng Products. Thereby,

giv1ng rise to the interregiona] trade of 20.05 per cent of the 1ndus—
the on]y exporting province. The remaining niné provinces account for
the industry's regional 1mports. Quebec imports 2.52. per cent of the

industry's total output. The Atlantic and westsgn provinces each im-

port 3. 69 per cent and 13.83 per cent of the 1ndustry s total output

respect1ve1y.




’

Tge indgstry‘s*jnter-provi?ciaT-prbduction patterns,show a rela-"~
tively élose car;espondeqée ko its basic supplying industry's, namely
the Chemical P#oducts industry. This is indicated by the Tow level of
the industry's jﬁterregipna] trade for intermediate products, equivalent
to 9.10 per cent of the industry's total output. In view of this, we
conclude that the/Miscellaneous Manuracturing industry, in seeking

production location, will have a marginal preference to locate close

!

to its intermediate supply sources.
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CHAPTER V

THE ECONOMETRIC ESTIMAT ION
OF THE MODEL

\

.1 - Introduction
o —————v———

———

The previous chapter contalned a prel1mlnany—&natySTs‘ﬁT”fﬁE—F'—f—ﬂ

regi_nal,data~10’b§”ﬁ§éaﬁ?3;~;;t1mat1ng the attraction coefficients
..

(A) for a range of 1ndustr1es.. This ana1ysx§ enabled us to arrive

at some general conclusions as to which of the industry's locational
&§2qu1rem¢nts (Tocal demahd_and/br‘lotal supply of intermediate 1'riputs)~
is th? most ;ignif cant determinant of its location. However; our me-
thodo]ogy was somewhat restricted since it could not properly deter-
mine the weight of each of the industry's‘requiréments, and as such

was confined to a simple co@pariéon of the industry's interregional
pattern of broduction and congumption in order to determine {ts input
or demand orientation. Also, the analysis aégumed that the overai]
inter- 1ndustry redationship for each of the industries was s1gn1f1cant_

as a locationa1 reqyirement. Although the, assumption may apply 17 most

cases, we neverthe]ess may wish to determine its degree of’ s1gnif1cance.

~

The objective of the present chapter is to eliminate the fore-

going constraints by introducing the ecoqomefric estimation’of the at-
traction coefficients with their cofresponding statistica] significance
(the t. statlst1cs), todether with the 51gn1f1cance which the 1nter 1n-
dustry re]qtion framework has as a 1ocatioha1 determ1nant (the- multip]e )

correlation coeff1c1ent). | ‘ 1 , ’
. ’ ’ a

|




2 - Methods of Estimat1on -

|
i

The method of three- stage least square was chosen to es-

* timate the attraction coefficients, The rationale for using such

- .\ .7 oan estimating procedure rather than the method of ordinary 1east st
'y - /_/——
. l " square, or that -of the second-stage*Te"f’square, is exp1a1ned
e below.

’Ihe limear mu1t1p1e regression model introduced by Johnston

! shows that, given a number of assumptions related to

\ ¢ “and others
the d1s¢urbance temm and to the 1ndependent variables, the 0.L.S. E

" can then be shown to be*best 11near -unbiased estimators (B.L.U.E.).

.
N VN .
'

5 This wou]d be trde, given an econometrwgfmode1 such as:
i Y = AsbXeu o (1)
. s o v " r_ — . : — ly . . ) .
' ’ . @ Whe!‘e Y] . 1 XZ] Xél « e o e xk] 1 i
( ) o ‘ 'Yé “ 1:' X0 x32..-..xk2.,.
y=| : x=[: |
o Yu 1 X2n -XBn c e .‘an .
L — | i ‘ S
| . . and -y .
. uy by 7]
. w=| b=| ~ - .
’ . . . \
) ll. . b: [
n k' — -"vey
. . .
And given that the fol]ow1ng assumbtions are satisfied:
. R = O) I D - ¥
: . i) - E(uu') = 021 . : A
L i) X is a set of fixed numbers .
~iv)., X has a rank k <n . e

[ o enta, Elements of Econometrics, The Macmillag Company, 1971.
- T H., Principles of Econometrics, John Wiley & Sons Inc., 1971.

. . q
1 ;/fiﬁdohnston, Econometric Methods, McGraw-Hi1l Bopk Compghy, 1972.
an
eil

,’»

" J. Johnston,. Ibid., pages 23-24.
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_O.L:S. estimators are B.L.U.E.°

123
{ .

The first assumption implies that the disturbance ‘terms are e
Pt

random variables with zerqﬁgfgggggzions’,~¥he’§é€655ﬁ;;sumpt1on, re-

A

_,,ferped'tb’5§’homoscedast1c1ty. implies that the ‘variance-covariance

matrix of the disturbance term (u) has a variance represented by-the
constant ‘term o (the dain diagonal) and a covariance of zero (the
off-diagonals), thereby indjcating that the disturbance terms are
pairwise uncorrelated. The third assumption 1mp11es that in repeated
samp]es the only variation of Y is caused by u: It.also indicates

that .E(X,u) = 0, i.e., the 1ndependent variables and the disturbance 1

,

terms_are pairwise uncdrrelated. The fourth assumption indicates

that the number of observations must exceed the number of variables °
in the modp]; otherwise the 0.L.S. cannot be estimate;i.1 If the mo-
del fu]fi]]s—a}I the four assuﬂptioqs outlined, it can b? shown that

2 B

The model proposed for this study whose reduced form is repre- |

C

sented by eqdation (2) below is a simultaneous equatioﬁ model, in the

] ,
J . S J . .
, bR g Ay | n(2)
. where - . - ]dﬂ : “
. \ 1 2 .
. ¢6 Bgerernrrarreiananenns b6
1 .2 10
. ¢J - ¢7 ¢7:‘o:o-n ----------- '000¢7 ‘ _
i : : ’ 2 [
11 T o
¢32 ?32.1 e [ ] o0 Ol¢32
- . - '
- - . '} q
! J. Johnston, op. cit., pages 121-23.

X:%or detai]s. the reader is referred to Johnston, op. cit.




gense that some of thé'variabIes'despribed by the model Jppear both

as independent and degendent variables. In other words, ;g and.¢g
will appear simultaneously as depen@ent and independent variables in
the systém of-equations. Consequently, aséumption three of the 1i- ‘
\E(i,u) = 0, is no longer valid. The- .

. /
refore, the application of ordinary least squares to equation (2) will

near multiple regression model,
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yield biased and inconsistent estimates of the attractiow coefficients.

Ihe bias will peréist even for infinitely large samp1esl] A brief

N

L J. Johnhstom; op. cit., p.343.
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a]gébraic explanation as to how -the biaéuoriginates follows:
[} s «

;
!
o Our reduced model is defined as:!
V8 ’ : ! ' N - ,
’ o 8 = Apt e ey vy : (3)
‘ Bt : N I
H , J ~
f by T o AgY ¢t A1¢g + Uy ; ' .(4)
S }Substitutiné equation (3) in equation (4) we obtain: |
,¢‘: = gt [ xdy‘i] + ;\24,‘;)] + u* .
/
* = ' *
where u ug + u, ,\ | )
; ‘ . or " " | .
DI o RN R el (5)
) - Ay S
‘ . u Therefore, ¢i is. correlated with the disturtance term Uj by
( ’ ) . -+ - ’ -
i ) s ]_A:A . Hence, ordinary least squares estimates tend to be upward
SN M .

7/ ‘e L 3 1
biased. .o / .

a

" .The application of two-stage least square method suggested by

Theil, among others,2

will eliminate the correlation prob]em‘betwgen -
‘the éndogeneoug exp]anétoéy vériab]es and the disturbance term,’ so

that the direct application of classical least squares will result in
consistent estimates. (It should be noted that the biased property

‘is eliminated only with large éa;ples; }n small samples it still per-

sisté.)

’1 The reduced model introduced here corresponds to equation (19)
| devel6ped in chapter three of this study.

. |
2 H. Theil, "Estimation & Simultaneous Correlation in Complete
Equation Systems". The Hague, Central Panbureau, 1953.
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However, the application of two-stage 1elst square for o
. "\
timating the attraction coefficients remains unsatisfactory for two

reasons. First, the two-stage least square will not eliminate the yal

?
7 T A e T M T AT T

biased properties -of the estimators for small samples. If a small - I

<~

lsample is used, ks‘in our case, the regression estimates will still
be biased. Secondly, it was observed earlier that the covariance of
the estimated residuals across equatioﬁé is not ;ero. This implies
th;t the second assumption of the 11Lean multiple regression model,

E(uu') = 521u is nai'ya1id. The violation of this assumption is re-

. ferred to as "he foscedasticity.” The problem which it engenders

is notothe asness of the estimated regression coefficients, but
that efficiency. Inﬁother words, the variance of the estimated
egreSS1on coefficients w111,pg;over -estimated. Consequently, the
estimated coefficients dbtained from the application of either the

l classical or the two-stage least square are no longer “best“.‘ To

obtain both unbiased coefficient estimatés and unbiasgd:estimates

of the variance of the regression coefficient, Ze]lne& and Theil

‘ . have EFoposed three;stage 1ea§t square as an estimation methosz'

The method is basicai]y an extension to'simultaneous equation sys-. l .

|

tems of the Zellner treatment of'groups of seemingly unrelated re-

rs
gression equations, or the generalized least squares ﬁethod of es-
timation.3 . 1}7“ | ' -
L o T
o v, Teh-Wei Hu, Econometrics) &niversity Park Press, 1972, ﬁp.82-85.
2 A, Zellner & H. Theil, "lhree-Stage Least-Squares: Simulta-

neous Estimation of Simu]taneous Equations"”, Econometrlca, Vol. 30,
PpP. 54 -78, January 1962, \

1

H. Johnston, op. cit., pp.395-98.
) | S

<
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The results of the multiple regression ana]ys1s are shown
in Tab]e 5. 'l The sum of the attraction ¢oefficients ( and A )
in each of the equations, complying with the requirement of the
theoretical model, equal unity. This has been accomplished by
subjecting the lattrachfn coefficients to mequahéy constraints. |
The estimation procedure, under these conditions, is known as ’ '

"mixed estimation", introduced ~by Theil and Go]dbergerg%'

As_shown by Eo]umn 5 of Table 5.1, the attraction coeffi-

' cients have been estimated by using 0.L.5. /and 35LS estimation pro-

cedures. ‘However, for reasons explained earlier, 0.L.S. estim;tes oo
should be regarded as a first attempt in the: est1mat1on of the at-

traction model. The more reliable estimate of the attractwn cﬁzf—

ficients, as pointed out earlier, is provided by the 3SLS method of —
estimation.. L

The: viiue of the estimated coefficients Ad and "z’ indicate,

at——

¥
inter alia, the extent to which the two locational requirements,

viz. demand and/or intermediate supply pertaining to any industry 1,
’ » " .

will influence its régiona]l Tocation pattern. Thus, Ay and i are

‘intended‘ to reflect the weight, in terms of communication costs,

which an industry associates with its "demand and the supply of its’

intermediate #nputs, respective]y It fol[lows then that a value of |

M close to uni ty implies that commumcatwn costs associated with

exporti ng one umt..of industry i's output are excessively high. The
1 . | ‘ |

|
+ H. Theil and A.S. Goldberger, “On Pure and Mixed Statistical
Estimation in Economics", International Economic Review, Vol. 2

January 1961, pp.65-78. N

o >

3 - The Resu‘Tts of the Rggression Analysis . B ' N
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_duce a. 1eve1 of output geared to sat1sfy local demand. Thereefore,

diate input 2.

¢

attempt to avoid these excessive spdtia] costs leads industry i

. to locate close to {ts market centres and, consequently, to prd-‘

7‘-\1“ ~

' WGU§tf‘1es whose M is very high are categomzed as market-oriented.

— ¢

It 1mp11es, wi/tgn our framework of analysis, that the provincial

product1on of industry i corresponds closely to the _provincial

+ distribution of its demand. ~In the opposite case, where A is

close to unity, our/ana1ysis implies that the spatial costs of pro-
duction assoc1ate¢ with 1mport1n§ o[ne unit of the intermediate in-
put & are excgss1ve1y~high. I}: ’fol“lows then that industry i1 will |
attempt to avoid these exceséf[\fe costs by séeking a production lo-

cation close to its input source.' Such industries are categorized

- e . I
" as supply-oriented. In terms of the present analysis, ‘it implies

that industry’i‘s provincial production ﬁattern corresponds closely

i

to the inter-provincial distributidn of productionu,of the intFr:me-

The above discussion leads to {he conc]usion that the degree

of industry's omentatmn to! its demand and supply parameters is di-

© “

rectly proportional to the val ue of the attraction coeff1c1ents a
value of M= 1 1mp11es complete demand- orientation, whﬂe} a value of
u). =1 1mp11es comp]ate supp'ly orientation Values of 2's in hetween

0 and 1 defme 1ntermed1ate degrees of industry orientatmn

A more detaﬂed exp]anatlon of "the attraetion. coeff1c1ents is
presented in.chapter three of this study.

)

1
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-or close toqjts supply sources.

4

The multiple correlation coefficient (Rz) reported in

column 6 o% Table 5.1 indicates the relevance of the attraction
model appliad~£9 each manufacturing industry. In other words,'

ft reflects the extent to which the inter-industry relation fras v

Y

mework is relevant in detefminiﬁg each industry's 1nter-proviﬁ-

cial lo;ationa] patterns. Also, sincé the attract%on”model origin- -
ated from backward and forward Tinkages, we expect the R? for each
equation JLsociated with a given industry to bﬂ very high, 1ie.
close to unity. [Accord?ng]y, an R2 < 0.85 has been adopted to
clasgify the model as 1nqdequate in determining the industry's' in-
ter-provincial logcation behavior; that ise an industry whose estimé<

tion equation yields an R2

of less than 0.85 reflects the an{icuTar
indpéfry to be foot]oose'with respect to'thé hypothesizedx16cgt10na1'
factors. - “ ' : |
iThe résul}s of the regressibn ana}ysis, shown in Tabje 5.1,
indicate five industries as footloose, namely the Tobacco industry;
;ﬁe Leather ipd;;;;;; the Rubber indﬁstry; the Clothing Manufactur-
ing industry; and the Transportation Equipment ind;stry. ’The\remain- ‘

|

in column 7 of Table 5.1.° The exception to this is the Non-Ferhous

Jng industries emerge as either deﬁand— or supply-oriented, as shown

‘ Metal industry which was classified as "balanced" in the sense that

both ‘locational factérs.are equa}1y°re1evant in determiang tﬁé,in- /
dustry's locational behavior.. This éase 1s~dis£ingzisﬁed from the.
normal case where 1ndustﬁies, in seegingfa production location, will
reveal a preference to locate either c105é fo its conéuminé centres

- {(g .

L4

. - /
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>~ The “inter-provincial ggoductfon patterns of Canadian Manu- .
faéturing industries, as identified by the e;timated atfraction
coefficients, seem to confifm our earljer_hypothesis reéérdi?g

lhe locatioﬁal role of communication gqr'spatiél éroduction)_costs.
This hypothesis, it is recalled, states that for simp{é and qomo-_
geneous products, such as miping, ﬂommunication costs associated

|

to| transportation costs On the other hand, products embodying

with the1r d1str1but1on are usually minimal and closely- correspond
diverse technology, such as bankiﬁé and engineering products,’ .
whose épatﬁal proauction becoﬁes infﬁicate and of?én requires an
easy flow of communication betweegﬂproducers of refateﬁ‘pro&uction
activity as well as between producers and consumers, communicat{pn
costs tend to be large. T e-c]osa\prpximity of the var;ous'econo-
miC"unﬁts usually promot!!yan easy comnunication flow. Conversely,
Qistance between them 1ﬁhibits tq}s process: aAs a result, Sommuhi-
cation costs associated with the dist;ibution of such pro&ucts usu-
‘ allg incpease‘over distance in a prohibitive way.] -

‘ According]yg the estimated]attractipn coefficients. associated‘
with the qistribution of simply structured and homogeneous products:
are in génera] found‘to'be relatively low. As a result,: manufac-
turing industries using such products as bas1c 1ntermed+ate 1nputs
are §1most invariably found to be demand-oriented, reflecting&a

higher‘communfkétién cost for diftributﬁon of final 6roducts. Our
analysis of Canadian\manufatturing industries reveals that indus- .
tries manufacturing meat.products{ dairy products, grains,: food and

[ ) n N

~

For further detai]s of these toncepts the reader shou]d con-"
" sult chapter two and three of thlS study

o T




“ing theréoy that both final and intermediate products related to

]

i N
3 - .
soft drinks, which use agricuttural products as basic interme-

diate inputs, are invariably demand-oriented. The only excep- \ | /
tion to this is the Tobacco industry whose fina] product is, as ////

well, simple and homogeneous, as Agrioultural Products, indicat-

the Tobacco industry can.be distributed over ﬁong distances at
minimol costs. 5} previously explained, such distributional pat-
terns are idenfifie& with a footloose industry.
‘A\simi1arkproduction pattern is identified for 1ndustlies
using Mining products as their basic inte;mediate inputs; Canadj@an “_,-‘ - %~
Maoufacturing industries in tﬁo Non-Metallic Minerals, Chemicals ] | ) g -
and the Iron and Steel sectors, using Mining product§ as basic
intermediate. inputs are, as wel], determined to be demand-orfenteo. ,/
The exception to this is the Non-Ferrous Metals industry; a1though e SAP 3
it uses Mioing products as basic intermediafo input, its demand - [ ﬁ
attraction coefficient (Ad)*is not sufficiently high tP identify
the- industry as demand oriented. In fagt both attraction coeffi-
c1ents are approx1mately equal - a situation corresponding to our
previous def1n1t1on of a ba]anced industry. ‘ '
Conversely, industries using bulky\pqoduc%s as basic inter-
mediate inputs are‘invariab1y found to be supply-oriented. In other
words, althoudh distrioution of such products can adequately be re-

flected in terms of transportation costs alone, the bulkiness of

these products makes it economically Jnfeasib]e to transfort them 1 ’

over Jong distances. As‘a result, Canadian indust?ies manufacturing

wood, polp and paper which use forestry products. as basic interme- : ¢ j
(=] 3 | )

diate inpuislig:e invariably found to 1ocate close to theiy supply

sources. ‘ - | ~ '
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~oriented.” This ref1ects tHé d1sproport50nate]y high costs of ﬂl ’g

%he production pattern of the purchasing inqystries to have a sup-

ply orientationl And conversely, supplying industries with a sup-

~highly subply-orieﬁted 1qdus€ry indicates relatively low cémmuni-
" cation costs associated with the distribution of .its final output.

*A similar production pattern is observed for industries
.- . N
uding live sea products to produce manufactured goods such as

canned products Such industries are invariably highly supply-

distribution, aris1ng from spoilage and contaminat1on of such
products over long Yistances. Consequently, the Fish Products
industry, using Fishing and Trapping products as basic interme-

diate inputs, is determined, by the ¥{imated attraction coeffi- » e

cients, to be highly supply-oriented. : | .
The spatia]'production pattern of the remaining manufac-
tuning<indhstr3es, using noﬁ-primary or other manufacturing pro-

ducts aé their stic intérmediaﬁe inputs, tend to be influenced

by the spatial product1on%pattern of their supp1y1ng industries.
In other words, supplying industries whose product1on pattern is

de;ermined to have a market orientation will, in}&gz?, influence

ply orientatiqn wial in%luence'the\spatial productPon patterns~ofF

the purchasing industries to’be demand-oriented. ] ' .
! The rationale for the above c6nc1y§3ons arises direét]y

from the development of ourgtheoretical structure of spatial pro-

duction, that is, a.given industry which is found to‘be highly de-

mand-oriented indicates that communication costs associated with

the distribution of its final output are unusuaily high, while a




‘ : It.thngfollows that since‘e proportioq of these.industries' final

3 e output is used as ihtermediate_goods in “the final production of

E : other industries, we should observe sdmila} spatial costs to oc- 4

’ | cur with 1ts distribution as intermediate inputs. Accordingly,
manufacturing industries wkose supplying industry %s highly demand-
ogjenteq will indlice its purchasing industry to have a supply orient-

ation. The opposite holds for supplying industries which are supply- "

'”' . ’ _ oriented, that is, their purchasing industry wjll be induced to‘have
a demand orientatipn, . ‘

v The exception to the foregoing spatial framework of produc- -
’ tfon‘conetitutes purchasing industries that have a weakjbackwardilink
with their supplying industries, i.e., a small ... In addition to

: , those industries whoseujpatial production pattern is, as weéll, strong-
ly related to consumption patterns. This latter case, corre;aéeding
to our prev1ous def1n1t1on of a ba]anced industry, while the former
A case reflects our ea?71er conclusions that a Tow valgg of 8 2 will in-

» cor oo

duce the supp]y attraction coeff1c1ents, as well, “to be relat1ve]y‘

P

low. Indicating, thereby, that either the purchasing industry w111

‘have a market orientation, ref]eet1ng spatlaf production patterns ‘to

be 1dent1f1ed with reg1ona1 consumption of final goods, or, in the ab-
\éence of *this, the' industry will*be determined to be footloose.

The inter-provincial production pattern of Canadian manufac-

A turing industries, indicated by the regression results of Table 5.1,

identifies c]ose]y‘y#th the above postulations of spat1a1 production
patterns. This 1s reflected in the supply orientation of industries

such as: the Rubber industry, the Mach1ne'1ndustry, the Motor Vehicle

indystry,anq the Chemical Products industry, purchasing basic inter-




"

mediate inputs from industries which are determined to be demand-
: s

orienteﬁ;: ‘ . .

On the other hand, the C]otﬁing Manufacturing ipdustry and
the Transportation EQuipment industry, even though both buying in- |
termediate products ffom:demand-orien;ed industries, are, nonethe-
less, determined to be foot]oose. Such findings are explained by
the 1ndﬁ§tries' simu]taneousiy weak backward Ad forward iiﬁkages
The former are indicated by the re]at}vely 10w;techn1ca] coeffi-

“-cient; 8,5 = 0.049 Xor the C10th1ng Manufacturing industry, B,; =

21 P

2

- 0.053 for the TransporZﬁ%1on Equipment industry., The latter are re- d
1

flected, but not uniqu y identified, throudh the relatively low\R
‘associated with the estimated equation for the individual iﬁﬂustny.
" Alternatively, the Textile industry and the Metal Fabricat-

ing indust}y, although purqhésing,intermediate products from. sup-

plying industries which are found to have a market orientation, ap-

pear as demand-oriented. These f1nd1ngs, at least, for the Texti]e

industry, confirm the prev1o&sly outlined rationa]e of spatial pro-

duction; that is, since the Textile 1hdustry s technical coeff1c1ent

A

has a relatively low value equal to 6293, it ihdiéates a low supply

aftraction coeffi;ient for the Text?le\industry. This i; contrary
to the industry's relatively strong forward linkage¢ 1hdipated by‘ ’

" the c]oge correspondence between the industry's,1nter;proiincia1
production and the corresponding consumption patteﬁns.“;Conbersely,
although the Metal Fabricating industry has a relatively high tech-
nical coefficient equivalent to .18, the 1ngﬁstry is still found
to be hlghly demand oriented. This 1is presumably explained by the
“fﬂéUStry 's strong re]at1onship between its production and consumpt1on \ “
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v,
patterns which seemingly suppress the industry's possible supply

attraction.

]

C The opposite pattern of spatial production is identified / L

. - !

with manufacturing industries such as: the Alcoholic Beverage in- .

.
A ——— e 1 gl e TR TS e vy
B

v dustry, the Furniture Manufacturing indusfry, and the Printing

and Publishing in&ustry, buying intermediate products from sup-.

plyhg industries which hgve a spppiy orientation; that is, the
’ spatigi framework, of production identified with such industries "\\

‘coﬂfirms the previoysly explained pattern of production. . Accord— |
; ingly, these industries are determined by the regression analysis

to be demand-oriented.

7/

We have, thus far, derermined the estimated attraction co-
s efficients. And we were able, on the basis of their vaiue, to con-

firm the underlying rationale of industrial location. This, how-

'
T ®

— “\ever, by itself, does not constitute adequate knowledge to imple-
L ' ment T regional industrialization po'li\cy. We need, in addition, to Q
” know the region's relevant economic structure to determine whether:

it can successfully compete with other regions in attracting indus-

Iv

+ trial resources. Policy conclusions of this nature will be arrived
" at by, comparing the region’s economic structure with their estimated,

locational factors. In this way, each region w11¥ be able to 1den-

tify the type of industries susceptible to a v1abie growth within

the prevailing economic environment. A regional industrialization

- \ policy can, therefore, be impiempnteq with the objective of attract-

ing thpLe industries for which the given regibp contains an optimal

L location environment. 4 } .
e

The next chapter will be devoted to the question of deter- .
mining the appropriate industries to be attracted by a regional.
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CHAPTER VI o2

f
THE SIGNIFICANCE OF THE RESULTS FOR CANADIAN

' PROVINCIAL INDUSTRIALIZATION POLICY

. \
1 - Introduction \

l 1Y

t

We have tlws far examined the question as to which of the
two 1ocat1'qna1 requirements, the industry's final demard or its
use of intermediate inputs, is relatively more important in deter-

mining the inter-provincial location pattern for Canadian—Manufac-

turing indg.stries. The empirical results of the ana{ysjs pre;
senteq in the last chapter has permitted us to categorize indds_-
tries P"in terms of their market or input orientation. .It ’re;'mains o
to demonstrate how these findings, together with other relevant
information, can Be used by each province of Capada to promote a

coherent industrialization |policy.

- ° ]

\ The delineation of a:coherent provincial industrialization

policy within the framework of the'“‘present ana¥®sis involves a com-
parison of each province's economié structure with the macro loca-
tional requiremeﬁyts identified by this study with the objécti\*e of
dgter‘mining the potential industries likely to ha\)e a viable gr:ow'th

JMithin the existing economic environment. In the case of the lesser

{
developed provinces, a correct policy exerc4’§e will be\.to ascribe

> . . L . . : ' .
. » toeacha viable industrial base which will enhance the province's

potential in attracting industries.

o




,beaable to grow. In fact, the—successful'outcome of prov1nc1dJr1n-

. ' , * ot
e Régiona] Industria]ization Po]icies in Canéda \\

- ive in Canada to give assistance to backward provinces or’ prov1nces

'Consequently, a number of agenC1es, both federal and provincial,

emerged from this consciousness of reg1ona1 development. At the

= 4
’.

H

Thus, in_general for demandJoriented:industries, the most

signif”cant 1ocationa1 requirement comprises. the existence of con- ‘“
suming centres, 1t follows that its presence (or absence) within

N

the proV1nce s economic structure wilk largely determ1ne the ex- L | S
tent to which industries will be able to grow‘and to be.attracted,

by a brovincia1 industria1fzation po1icy. Simiﬂarly, with supply-

oriented industries which are found to locate close to the1r suppTy ‘ .
sources, it fol1ow£ that the prov1nce 3 endowments of these sour-

ces w1]1 determine the extent to wh1ch the individual industry will

dustrialization po]ioy w11f Targely, depend on the extent to which 0_ ”~,>f?”' 20

the- province s economic structure can fulfill the 1ndustr1es loca-

tiona] need

o It is the purpose of th1s chapter to determine in a broad

framework the.type of industries that can be succgssfu]ly attracted
by each prov1nce However, ?efore we embark on the ana]ys1s of

. . A
provincial industrial prémotion, we shall give a brief account of

- M \
the recent Canadian attempts_at regionT1_industria]ization policies.
/‘ i

o During the 1ate 1950 S, there appearéd to be a strong incent- : \

characterized by high unemp]oyment rates and low per cap1ta income. . © X {

¢ ) . \

provincial level agencies ljke the Manitoba Development Fund, and ! i

Nova Scotia's Industrial Estate Ltd were creatad and endowed to - i 1

R



borrow large sums of money for assistance programs.] i L
A4 . °

K]

At the federal lével a number of assistance pr grams were

1ntquuced such as. the Agricultural Rehab1]1tat1on & eve]opment ~~

f_ Act (ARDA) the Fund for Regional Economic Developmen FR£D the
Area Development Agency (ADA), the Atlantic Deve]opme%t Bogrd (ABD)
and th Departmeﬁt’of Regional Economic Expansion (DREE).

o i 4
?ur1ng the 60*5 ‘these agenc1es went inta fu1]—. a]e oFerat1on

whereby billions of dollars of public funds were” spen by’ boéh federal
and provincial qovernments in an éttempt to persuade ntrepreneurs
to buitd 16dustr1a1 p]ants 1n prov1ncesl1n~wh1ch they ould not ‘noym-
ally locate. F1sh p]ants were bu11t in the At]ant1c p v1nces,‘and
Pulp & Paper p]ants in. the Northgrn Prairies. A chem1:¥1 61ant in

underdeveloped Man1toba estab]1shed a strcng sub51d1ary in underde-

\ PR

k\“VE'Ioped}lNew-Brunsmck An e1ectron1c f1rm moved from Ontario to

qualify for a551stance in Nova Scotia. A ima11 ‘non- v1ab1§ sh1pyard

. moved from New- Brunsw1ck one province with h1oh unemployment to

v another, Prince Edward Is]and.z f K

;

influence.a number of industries to Tacate in the underde-

Tq§fhe extent that regional industrialization.policies in

\ Canada di
veloped parfs of Canada, the assistance programs must be categorized,

“at least, as a partia]_succcss. However,'ﬁudging from the extent to
. which sudh:po]icies\prbvideq/a’viab1e~economiC~b§se to foster future

-~
RN

S _ ! For a fore detailed discussjon concerning the functipns of -
’ - L these ‘agencies see T.N. Brewis) Regional Economic Policfies in
Canada, The Macmillan Company of Canada, 1969. J e
u. 2 e .‘~ \‘ ' . -

. Philip Mathias; "Forced Growth: Government Involvement in
< Industrial Development", in Econgmics Canada: Selected.Readings,

.~ edited by B.S. Keirstead et al., Macmillan of Canada, 1974. - .--
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eéonnm1c growth to underdeveloped reg1ons, the polic1es proved to "

be largely a fa11ure. Ihe main réason seems to be in the fai]ure to
understand that it, is not sufficient sxmply to give ‘assistance to

uany type of 1ndustr1es which w11] 1ocate in des1gnated regions. ﬂﬂne )

» 3
must, in add1t1on, have a factua] evatuation of the 1ndustry s pros~

pect of growth in that region; otherwise the 1ndustry w111 perpe- . .
%

tually need public funds for its survival and the reg1on ﬁh11 never -

Xt

reach a level of, se1f—susta1ned economic growth. 1 . kN

hY
-

s In a per1oﬁ of approx1mate]y thirteen years of provincia] in-

dustr1a] promotion, the ass1stance programs have 1nduced‘on1y insig-. | K
wn1f1cant changes in unempnoyment rates and per capita income of the '/

less deye]oped regions .of Canada. For example, in 1960 the Atlantic
provinces had a per eapita income of 64 per'cent of the national aver-‘
age. Quebec 87 per cent, Ontario 118 per cent, the Pra1r1e prov1nces

96 per cent and British Columbia 115 per cent “In 1973 the per capita
|

.1ncome of the Atlantic provinces const1tuted 71 per cent of the Cana .‘"i\

dian average, Quebec 90 per. cent, Ontario 114 per cent the Prairie .
iprouinces 96 per cent, and British Columb1a 108 per cent.

. The unemp]oyment rates show approximately the same trend\be- _ N
tween the two per1ods. In 1960 the At]antic)prov1nces had an unem-
ployment rate of 10.7-per cent.‘Quebec 9.1 pér cent, Ontario 534 per
cent, the Prairie pnovinces 4.2 per cent and British Columbia 8.§ per

‘sent. In 1973 the unemployment hates for the Atlantic provinces cons -

“tituted 9.6 per cent, Quebec 7.4 peh cent, bntario‘4 ner cent, the

Prairie provinces 3.83 per cent and British Columbia 6.5 per cent: o

°

v oo
. . . “ ,
e " ) \“ " P N /
N 1 “ B} ‘
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* Thus, in thirteenyxears the attempt to 1ndustria11ze less

hed

" developed reg‘ions has Hot 1nduced sigmﬁcant changes in 1ntee-p’f‘o- |

‘“Vintiai aljocation 0 dustr1a1 resources The Atladt1c provinces
stil] ‘remain the backward reg1bns of Canada in terms of per capita

14

e and unemp]oyment rates even though both 1nd1cators Jimproved

5 s]ight]y

——

-

during the perlod | Neverthe1ess, the per capita 1ncome

gap between the 1essér developed Atlant1c prov1nces and the more de-

veloped Ontario and Br1t1sh Cp]umbia prov1nces has not d1m1n1shed to
any significant extent and continues to remain.a cha11enge for future .
regional 1ndustr1a]ization pol1c1es Jn Canada ]

In the folJowlng sect1ons we propoge to ana1yze each of the -

o

twenty seven manufaeturing industr1es w1th a view to determ1ne the

>

,'_;(' degree‘of-attractipn exerted by each;pnov1nce of Canada toward in-

.
i vy
R 4

P\- )
dustrial locatlon with1n its borders.

9

i ana1ys1s of industry attractlon we should keep in mind that in most

L4

. cases, the thrée more industr1a11zed prov1nces bntar1o, Quebec and

However in pursuing this”

Brit1sh 001umb1a, will exert a greater degree of industry attractlon

2 '*than other prov1nces.
l

they are endowed w1th,a more divers1f1ed 1ndustr1a1 structure.

~—

v it fo]1ows that 2 meanxngfu] attraction ana]ys1s\shou]d make an ats

Th1s is simply & reflect1on ‘of 'the fact that
Thus,

- -

tempt to determ1ne the poss1b11it1e$ of 1ndustr1a1 location in thg -
#

developed prov1nces without endangering the industries' growth

\\ '
\<

et

pattern

- o
s

3 - Attract1on Ana\ysws for Demand and Supply-Ornented Industr1es

~—

The estimation of the attractﬁon mode] in the prev1ous éhapter " oee

T ‘

has shown that twelve manufactur1ng ¥ndustries can be categorized . R

| - <
. P . .
,
,
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y endowed with undgpleted sourcqg of the 1ndustry s basic rntermediate L

" oriented 1ndustr1es imply that a relative]y higher spat1a1 or communi-

~ input. - _ o

_as demand or mdrket-oriénted industr%es " Demand-oriented industries

1mp1y that a re]at1ve1y h1gh spatial or communicathon cost of pro-
duction is 1ncurred in the d1str1but10n of the industry's final out- ‘ ) v
put ‘while the spatial costs of movement associated with the indus-
try's basic'intermedidte %nputlis'of lesser 1mportance Consequent-
Ty, the attempt by demand-or1enteﬂ industries.to minimize their spa- o
tial costs of production leads them to locate c1ose to consuming
centres. ' . | :

Given this market-oriented 1ocatlona1 behey1€ur. it is clear

that a province wishing to pursue-the attraction of demand-oriented

industries must, at least, ascertain whether its economic structure

v

fulfills the 1ndustr1es' "need” of its basic locational requ1rements

: I . K

In other words. the successful outcome. of provincial attractfon poli-
cies for mfrket orﬁented industries’ will largely depend on the extent

\
to which the province's economic environment prov1des the 1ndustries

2oy

with 1t§ basic locational requirement Each prov1nce myst asgertain

—y

//“
thi’ its econom1c structure is endowed with actual or pqate 1al/§gglo-

g

merations of conkumpt1on of the industries' final outgut///

The opposite holds ‘for supp1y-or1ented i ustr1es Input—

LI

cation costs are 1ncurred in ;the movement’ of the.industry's bas1c 1n- >
termediate 1nput wh11e the corresponding costﬁ’for “the distr1but1on

of final output are of 1esser~importance It then fo1lows that such

industr1es prefer to locate c]ose to their supply sources. This’ijffv/
/

turn. imp11es that _,province wishing to pursue the attract1on of sup*

ply-orlentéh 1hdustr1es must ascerta1n that its economic structure is




| \ The analysis which follows attempts to determine the extent .

A ]

to which each province can provide the individual 1ndustry‘uith an
optimum locational environment. In this uey, an 1ndustrial policy.
“can be designed for attracting those industries in which a given

s province possesses a comparative locational advantage. The ful-

f111ment of this t?sk involves a comparison of the province's eco-

.~ nomlc structure of the individual industry, presented in chapter :
five, with its re1evant locational requ1rements which we determined'
in chapter six of this study. For‘example, the resuTts of the re-
gression analysis indicated that the Dairy Products 1ndustry is ¢
h1gh1y demand oriented, 1mp]y1ng a product10n 10cat1on close to con-

suming centres. Accord1ng]y, a prov1nce wishing to pursue the at-

tractlon of the Dairy Products industry must ascertaln ‘whether or not

1ts economic structure fulfills the 1ndustry s locat1onL1 need The

BN extent to yhlch the province fulfills this locational need w111'deter-‘

§ “mine the successful outcome of an industrial policy pursuing the at-

' | 7 traction of the Dairy Prodycts industry.

-

‘ ' o Among Canadian provinces, British Columbia and Manitoba seem
to fulfill the Dairy Products 1ndustry S 1ocat1onal need nmore ade-
« quately than:any other Canad1an province; that 1s each province im-

\
ports approxlmately 33 per cent and 24 per cent of 1ts conguming need.

. . This, in itself, indicates that the respective provinces' edqnomic
AT structure is endowed with relatively undepleted sources of the 1ndus¥
try's basic locational requirement, and can, hence, provide a 1

tionai\environment conducive to the industry's growth. .




3

© 111 either of the {ndustry's locational reqdirements, but has a rela-

‘beflects the worst possible situation;gthat is, the province cannot

As to other provinces! they either reflect an export capacity
of bainw Products intlicating a depletion of the 1ndustry'§ demand in
home markets or a small share of the industry's national consumption
t;king place wiFhin thei} borders. }Both of these factors suggest aq-
verse'locationaﬁ‘condifions mitigating against industry's growth po-

y
7

tential  in these provinces.
’ Results of the at;faction anaiysis similar to the one described
in the above paragrapﬁ,.for each of the twenty seven manufacturinglin-
ddﬁtries are shown in Tgb1e 8.1. The Roman numera]iiigf?ectzthe or-
dinal strenqxh of the relative ocational advgntages ﬁVoyided by each
Canadian province for the respective industry. For example, Roman
numeral I js intended to reflect the fact tha; a province'can adequate—f
ly fulfill the industry's- major locafional need. The Roman, numeral II
signifies that the province can adequately fulfill the industry;S'need

of Ats major locational requirement, but®does not adjquately fulfill

the industry's need of its lesser important 1ocatinn§1 requirement.

-

- f

The. Roman nume%al‘III reflects that the province can adequately ful-
fill the industry's need of the lesser important locational require-
ment, but ca?not %ulfﬁl] the industry's need of its major locational
reqairement{' The Roman numeral IV shows that the prbvince cannot ful-

/ g

tively good access to them in other provinces. The Roman numeral V

fﬁlffl]»the'1nddstry'§“]ocationg1 neeq; apd'in-hddition it has a poor

|

. N . ' N
access to them in other provinces. | D

s . L]
N

Ly ,
) . N
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A £ .
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The locational env1ronment described by I1 occurs whenever
Lo

neither attraction coeffic1ent is c]ose to unity, but none of them.
exceeds 0.5. This indicates that although the industry yi]{ have a

preference to.locate closer. to either its consuming qéntres or to

-1ts supply sources, depending on which of the A's is higher, never-

theless the lesser important locational requirement is also re]evént,
and heqce it should also be considered by the industry seeking a pro-
duction location. . Hence, the locational envirogment described by II,
although it reflects the province's endowments of the industry's
basic location requirement, it does not prbvide the industFy with
sufficient supply of .,its second loca%ional factor. The locational
environment described by III points to an even worse 1ocat10nai\éh- \
vironment where the province can only satisfy the industry's need of
its lesser importaht locational requirement. The locational environ-

o

ment despribed by IV occurs whenever the -value of the attraction co-

.gfficient are relatively low, i.e. close to 0.5, indicating that al-

though the province's economnic structure cinnot ?ﬂ]fi]l the industry's
locationsl need, the relatively low spatial costs of production will
nevertheless permit the industry to satisfy its 1ocatiopa1 need from
other provinces. The locational environment described by numerb] )
reflects the wor;t possible locational enviro?ment. It occurs when-
UL Thus

ever the value df an attractionvcoefficient is close .to unit

- indicating that‘thevspatial costs]of production assq;iated with the

1nter-pr0v1nc1a1 movement of the particular 1ocat10na1 requirement is

excessively high heiice prohibiting the province to attain the indus-

'try's locational need from other provinces.
| |

|-

T
>
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It follows that a éoherent\provinc1a1 industriaiizatioq policy

~ should be directed to attract that set of industries for whztﬁ the
given province's economic struciure coﬁb]ete]y fuifi]lsyfheir loca-
tional need, i.e. those indlstries identified by the numeral I. pLi
fﬁe province cannot proxide an optimal locational environment for any

>

of'the 1ndustr1es,'1t should then seek to aftract those 1ﬁdustries
) ’ o

" which are identifigd as the second-best alternatives; i.e. those in-

dustries'identggied by the(nume}al II. This p;ocesé shqu]d be conti-

_/'nued until tﬁ@ifouﬁth‘bestaalternativé is reached. Givén this hierar-

chy, it wqu%g séem that the province should never‘attempt to attract
that set of industries which éﬁe associated to it bx/fbe numeral V.
The latter rgf]gcts poér Jocﬁtional.éonditions both at hbmé; and poor’
accési to the locational requir;meﬁts'abroady Thus, an industrial
policy which attempts to attract these industries is bound tolbé un-- )
successful and lead to inefficient a]]dcatjon of resources. o
- It should also be pointed'outpthat Qhénever an individual bro-
~vince undertakes the task of attractipg 1ﬁhustr1és, it automatically -
\competes with other proviﬁces. In view of this, a provincial iﬁdhs-
trial policy directed toward attracting those industries for which the
province does not have a comparative 10cat10n§1 advantage may negate
the Qytcoﬁe of the pd]iby. It fo]]o@s then that a province should de-
vote its efforts in attracting industries for which it can completely
fulfill their locational requirements. The exception to this §enera1
. ru{e 1pclude§ those provinces which a;e subject to a low level of pre-
sent industrial activity, and, as well, ﬁave an expectéd low rate of

: 1hdustria1 growth. These economic conditions imply that the province

will not have a comparative locational advantage’ for any jof the.

&:5 .
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industries. But, its immediate need for industria1~resour;es wi]]

necessitate the implementation of an industrial policy involvind

* the attraction of those industries for which the province can only

~ partially fulfill their locational requirements. -

4 - Provincial Attraction Policies for Canadian Manufacturing *
Industries - |

~

Table 8.1 shows that the more developed provinces, éritish
'Colwmbia, Ontario and Quebec, due basically to their vefsati]e in-
‘ dustrial structure, can fulfill the locational need for a wide range
of industries. They are followed by the Prairie provinces whose
economic structure show,_as well,fcpmparative lTocational advantages
for a number of industries--the excéption to this being Manitoba
wﬁose economic structure .shows a locational deantage for the Dairy
Products industry only. The lesser fortunate provinces in the at-
traction of industrial resources are the A;lantic provinces. The ex-
ception to this is Nova Scotia brbviding an optimal locatjonal envi-
ronment for three industries, namely the Fish Products industry ,\ the )

1

Motor. Vehicle, and the Electrical Products industries. . Both New-

foundland and Prince Edward Island can prov4de an optimal 1ocational

environmbnt only for the Fish Products 1ndustry And even worse off is

the remaining At1ant1c province - New Brunsw1ck - whlch cannot complete-

....

1y fu1f111 any of the industries' locational need

2
-

The résults of* this analysis are derived from a given locational
environment which was described in detail in the last two chapters.
Although Tocational factors do change in a dynamic framework, we
must assume their constancy in the static framework if we were to.
ana]yze a given economic structure.

- In the concluding éhapter, we consider possible changes when a
dynamic or a comparative static framework is applied to the analysis.
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- In view of the findings reparted in Table 8.1, it is obvious
that the more developed provinces show a comparative advantage i; the
attractioa of industrial resources over the lesser developed Canadian
provinees. This, in turn, indicates that they have the greater poten-
tial of futufe industrial growtﬁ,.ag;we]1. Among these is British .
Columbia. Since it provides an optimal locational environment for
twelve industries, it will therefore have a greater egbected indus-
trial growth than both Ontario and Quebec. In fact, tﬁ; 1atter, since
it provides an optimal locational environment for on]y‘three indus-
triee, shows™ indications of po\r prospects of‘ﬁnduétria1 §rowth ‘Hence,
it may be categorized as a potentially depressed region whéte1n the

1eve1 of present industrial activity is high, but its expehted rate of

1ndustr1a1 growth is rélatively lower than the other -two developed pro{

vinces. ‘ Iy

In contrast, Alberta, and to a lesser extent Saskatchewan and
Noya Scotia, having a comparative 1ocat1ona1 advantage for four "and
three industries respectively, show a re]ative]y high expected rate of
growth of industrial act1v1ty, and yet their present level of 1ndustr1a]
act1v1ty is relatively low. The provinces which are worst off, in terms

of the present Tevel of industrial act1v1ty and expected rate of indus-

\ r | )
trial growth, include the Atlantic provinces (with the possible excep- .
tion ofiNova Scotia) an? Manitoba wherein both the present level of in-

‘dystrial activity and the expected rate of growth of industrial activit}

is Tow. Hence, we can categorize them as the "depressed" provinces.
The previbus arguments have §§own that unless an industrial poli-

cy is implemented with the explicit purpose of directing industrial re-

sources to the depressed Canadian provinces, the natural tendency will

be to locate praduction plants in the more deveioped prov1nce§. There~ |

2
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+ tivity in existing growth centres Such a policy should embody a de-

fore, while the growth rate of industrial activity will increase
o

%n the prosperous provinces, the opposite wi}l occur in the less

1}

fortunate provincesl The growth rate 9f ingustrié1 activity in the
latter hay even become negative and lead eventually to complete in-
gustrial stagnation. A ‘ 4 (

On the other hand, the tendency of industrial location tq;
wgrd the prosperous prov{nces, or ;oward exisging growth cent;es,
even i% unchecked by policy, will not be a perpetual one. Eventual-
ly, the exisffﬁg growth centr;s, as argued in chapter one, w{lh%i'

reach a level of industrial saturation giving rise to increasing
Q

costs of production and decreasing'real per capita incomes and cor-
1

P

po;!!e profits. Vihen that happens, an entrepreneur seeking a new

product1on 1ocit1on will be confronted with inadequate location al-

Y

ternatives, that is, poor locational environment in both ex1st1ng

growth centres and «in previously abandoned depressed provinces. The
1 {

latter regions have adﬁitional constraints/in the form of jn adequate

infrastructure conducive to a promotion of industrial activity. The

4

task 6f building a new infrastructure in these regions, aside fr?m

i
the fact that it will necessitate large flows of savings- which may

!

not be available in domestic marketT will unavoidably br1ng about

delays in the product1on process and hence, unduly endangering the

\
overall objective of national economic growth. S e A

s s . T
The continuous implementation of a coherent industrial policy Y

will eliminate the i11 effects caused by congestion of industrial 7c-

11beraFe attempt to create poss1b111t1es of production Tocation in new

13

U Nevertheless, as a practical matter, it is d1ff1cu1t to asc¢ertain,
these saturation points.
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locations.\whjle simultaneously maintaining a viable qatibna]

-economic growth. The analYticé] results obtained by th?s study
will hopefully enable thevgplicy-makers to implement a.coherent
industrial pollcy wthh will fulfﬁ11 the two above—mentioned ob-

Jectives by directing the location of industries capable of growth

to the lesser deve]opgd provinces.
The foregoin§ afgdments have shown that ;he lesser developed
provinces, due mostly to an ina&equate industrial structure, are, in
most cases, incapabie of providing the individual industries with
the requ1réd idcatjon neéd.' Héwever. Table 8.1 indicaté;éthat,the‘
. lesser developed provinces can partially fulfill the locational need
for a nu@ber of industrieg. This seems to dictate that an industrial
policy should be imp1emented to attract those industries for Jhich
the province can, at least partially, fulfill the locat1ona1>quu1re-
ments. For examp]e NLw Brunswick can provide the Industrial Chem1ca1\
industry and the A]coho]1c Beverage 1ndustry with their second import-
ant locational requirement;‘hhi]e the relative iow attraction céeffi—
éients for both of thesebindustrkes indicate that the spatipl costs
oT production gssociated with the industries' major. locational reqhire—
ment is relative]y%]pw. In view oftthis, the rdspecthve industries
can, therefqr locate in some areas of New Brdnswick and obtain its
major location rpquirement from other ‘provinces without endangering

the industries' normal growth pattern.

”A similar policy recommendation follows (for the remaining lesser

deve1oped prov1nces that is, an industria] poYicy should be 1mple-
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or those iﬁdustrie?'lhlch have an easy.access to their 'locatwna]
requirements from other provinces-. . The preLsence of each of these
industr‘*ies~ in }the lesser aeveﬂopedfproﬁnces will, in’turn, im-
prove thgir‘ industrial structure and will, ;in addition‘,_ provide a
comparative locational ‘advantage for those industries linked either

backward or/and forward to the newly attracted industries.
el o . St

5 - Attraction Analysis of Footloose Industries

Industries which are identified as "footloose" indicate that - -

their inter-provincial production location is explained neither by

“the provincial distribution of demand nm{~ by the provincia] ‘aistri-

bution of the 1ndustr_y s basic intermediate‘ input. Thus: foot'loosé
mdustn:as 1mp1y that communication costs associated with the indus-
try's demand, as well as 1ts supp1y of 1ntermed1ate inputs, is not
an important <riteria by which inter-provinma] production patterns
are determined, and that fadtors other than these will u]t1mate1y
deterrmne the 1ndustr1es productwn locatmn

\

Within the present framework, footloose indpstries can be -

_identified by either low a‘ttractidh ‘coefficients, or by a Tow value

N

. of its respective, g statlcs whlch 1mp11es that each est‘imated co-

efficient is not 'significantly different from zero. Or, alternati-

vely, by a re]ative]y Tow multip]e correlation coefficient (R )
which 1nd1cates that the mter industry relations described

attraction model do not sufﬁc‘ient‘ly explam intér-provinc1a1 p duc-

-

tion 'Iocahon. , , '

. H0wev§r, it should be’ observed that since: the analysis has at-

¢

tempted to determine a relative weight in terms of comunication costs

=3




.vincial distribution of 1ts two 1ocat10na1 requirements.

‘cational requirements are equally important in determining the indus-

-tries whose attraction coefficient' both equal to 0.5, can"a'lso be iden-;

" - which each industry associates with its two locatmnal requ1rements, ' [-

'1t is, then, 'I1ke1y to obtain a value of one of the estimated coef‘-

r L
(’iments to be c]ose to unity and yet still obser’ve that, 1n«ter-pr‘o-

vincial production patterns do not correspond to neither the ipdus-- ;o Z) ) l
try's provincial distribution of demand nor to the. provincial tﬁs} [ .‘ f ';)%’ |
tribution of its basic intermediate input. In other words, a r‘e1af '3;:,
tively high_ value ‘attraction coeffioient‘ can result frqm‘ the regr"es- oo

sion gnalysis as long as’.either the industry’'s fina'l oﬁtput or the‘ : ? \

+ industry's basic, intermediate input is s/ubjected to a larger tnter-

regional trade flow. A}ternatively, we can -also obtam equ:rn’y 1ow
attraction coeff1c1ents with each 'havmg a value of approx1mate1y

0.5, and yet still observe a c1ose correspondence between the inidus -

“try's inter- pm}mma’l product‘]on E&attern with the 1ndustry 3 pro—

In the former case above we should be ab]e to .associate the
h1gh value at\tractw j“coeﬂ”wmnt with a low’ 't' value and/or with a

relatwe]y Tow mult ,-fhe correlation coeff1c1ent. Thus, 1nd1cat1ng‘that | p {

such industriest.can be categorized as footloose. Inversely, in, the lat-

i ° r
- . ter case, a\h’rgh t' value should be "associated with each of the attrac-

tion coefficients together w1th a high value of the Mu]tﬁple Regression

coeff1c1ent This will, in tu,rn,'appropmately jnch cate that both\'l\i-\

, | [
tified as being-footloose. Its fu]fﬂ]ment requires that both, the in-
dustry s final output and the 1ndustry s bas.ic 1ntermed1ate input, are

equal 'ly suhjected to large inter-regional trade flow$ » and hence are

. .
i . , . L /,.
.

bt 3
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both equally insignificant 'in determining the 1n&ustry‘s optimal

:

locational side. .
Footloose industries are of special importance to the lesser
deve]opedsreglons. Backward regions,sas a/Fule, are not_endowed

with a Versat11e economic structure which éonst1tutes a basic ele-

. ment in pursuing the attraction of either déménd or Supp]y-or%ented

industries. Instead, they are usually characterized By an antiquated
, v

oriﬁadequate economic structure which frequently lacks the locational

factors required. for the atbract1on of ‘these industries. However,

since footloose industries are charactey1zed by the1r lack of orienta-

P

tion toward eithér consuming of supply centres, it follows that their

tack within a given economic structure may not ngcessari]y be detri- °

+ R \

mental to the industry's normal growth path. .In’fact,wlocation of

‘foot1o0se industries within the lesser developed feg%ons may provide

ho th& region the requxred 1mpetus for 1t to sustain a v1jb]e economic
4 . -

grqyth D

\\> w1th1n the context of Canadlan 1nter prov1nc1a1 production pat-
tern, tgé Tobacco, Leather,,Transportat1qn Equ1pment E]ectr1ca1 Pro-
dupts\and Miscellaneous Manufacturer 1ndustr1es qqn ‘all be identified
as footloose. . #¢éir low attraction coefficients, in addition /
reldtively {;;gg_;;ter-regional trade ows for both their final out-,
put and basic inéérmediate input, seem to'sugéest that~communication//
costs associated with e1ther of their 10cat10na1 requ1rement is not a
{svgn1f1cant factor in determ1n1ng prodﬂct1on‘1ociy1on - The: 1mp11¢a- .

t1ons of these f1nd1ngs w1th respect to Canad1anareg1ona1 1ndustr1a11—

zation policy will be elaborated more fu]ly in the chapter-to follow.

’ T
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. L e ’
- Genéra1 Rema?ks Y
" In}prev1ous chapters, we have 1deﬁq1f1ed the basic locational

4

a

-

»

‘At théfother'extﬁéhe,.ye found thét\Bwitish Columbia provides an op--

CHAPTER VIT:

.sources..

. .y \
nomic structure[féils to Fulfill the industries' Tocational needs.

factors wblch determlne 1hter prov1nc1a}*a110cat1on of 1ndus%§9a1 re-

Me have, in_ add1t1on, 1nd1cated the provinces within Wwhich

1nd1y1dua] industries may be optrmql1y Tocated. W1th1n this context

. S
deveTDped prov1nces, viz., the Atlantic pro-

we fpund that the less

either @ strong supply or denand ofientgtion. +For example, the at- s

traction ané]ysis of t@enty-seVen manufacturing industries indikates
that only thé‘Fish Produqts industry can optimally be located jn the

Atlantic protﬁﬁbes.\,In all other cases, the Atlantlic provinces' ebo-

~
~

. '.. ‘ a‘b . " ! 3 '-
timal locational environment to“a wide range of manufacturing indus- *

' tries.  As a resylt, its indugtrié] growth potentia]‘?E*higher than w

- - o . ° - * ) \\\\ ' . i

that of the remaining Canadian provinces;1 “\\\“ X .
1

€

Similar conclusions regarding regionalindustrial- growth in
Canada were ‘arrived at by the Economic Council of Canada’in a
recent study titled "Regional Aspects of the LEvolution of Cana-
+ dian-Employment" by Fernand Martin, 1975.

The study attemptsuqn~anahys1s of past trend (1961-1970),
of. regional industrial growth in Canada. The traditional metho-
dology®of "Shift & Share Analysis" was applled This -enabled-the
identification of sectors and industries in ‘each region whose
past performance was "bad" ar "good" with respect to national *
average. ) '

|

' L :
However, overall, the study is ratha{ weak. ~ It considers only

e to determine possible re-

- * ! —

past perfor@%nces and no attempt is ma
gional poten jal

.

! R ,wn, r-nﬂpw"-“ N
P ’




costs of production identified by this study. .This implies that

patia]hcost criteria. It would sLem appropriatee tnerefone,

4

strial policies should be implementéd in an attempt to at-

traction toef icients are relat1ve1y low. Since the spat1a1 cost of
prodﬁ§t1on or these 1ndustr1es is %ot Lf a prohvﬁ@t1ve nature, an

b made to 1nf1uence such indus fés to Tocate in
Y

The aggraEtion f some of the industries initially to the '

. .
less ‘develope \grovinces_will, in turn, improfe their own inter-
) )

'fndustry relati Q; and their ‘economic structyre, thus enhancing the
c

prov%nces‘ influence in attracting additiondl industries within their

political'boundarizg. For example, our analysis finds the Iron &

1

Steel industry as the\basic locational }equiremént for the Motor

Vehicle industry Thus) the attr §t1on of the former to the Atlantic
per1nces Will, other thirgs being equal, 1mpart a locational advantage
for the attraction of the Mator Vehicl ndustry, as well. The attrac- -

t1on of the Motor Vehicle indystry, 1n rn, will: further improve theg )

[3

region's economic structure and\with 1t cat1onal advantages in the

attraction of otﬁfr 1ndustr1es he process\is expected to continue

™

! This conclusion rests on the\hssumpt1on f equal 1nput avalla-
bility in every. prov1nce, that is\ if one assumes primary "inputs to
be equally available in every province, then the atlantic provinces

. will have a Tocational advantage fok the Motor Vehitle.industry.

v
y,,. 5”%"?1,», J'.y;-f % i{ , 38
T, 4 % Ké’w Mf




1

until a mutua1ly interacting 1ndustria1 complex’ emerges which

.4 will give the provinfe a versatile economic structure capable of

maintaining an adequgte level of industrial activity and economic
growth. ‘ Le - : I

°

It is necessary, theﬂefore, that total effects resultiqg /
from the presence of a new industry within a regionlin'the attrac-
tion of other iadustries must be determined, and abpropr1ate indus-

triallzatlon policies seeking to attractuthese mutually inter related

ro 4

industr1es to the region must be implemented. {
It should be emphasized that unless a select1ve indystria]1- |
~ zation pol1cy for attracting industries to the lesser devg]oped pro-

vinces is imglemented, their natural tendency will be to locate in

existing growth centres.where the risk and uncertainty associated

with product markets, intermediate goods, capital and skilled labour
is greatly reduced. This results from the inherent belief that these

» P catanadl
resources would be available in abundant quantities in existing growth

~

céntres - an assumption which is certainily ikya]id for lesser devel-
: . . \
oped provinces._ ThiS'neturaI tendency 6f industrial lbcation toward

. \

i exi;ting growth centres may persist even though risk averting produ-

* cers may be aware of highee costs of production, resulting from the
presence of congﬁstion and external diseconomies in established growth

centres. In view of this, it would seem that the successful outcome

‘of a provincial industTialization policy depends largely on the extent

| ] |

=

LI For a more detailed discussion on industrial complex analysis,
the reader is referred to the introductory chapters of this study,
and to the classical study by Isard et al., Industrial Complex
Analysis_and Regional Development, M.I.T. Press. 1959. R

L 4
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_ to which local duthorities are able to correct, at least partially,

adverse business expectations. For example, in the case of uncer-

tainties regarding sources of capital and skilled labour, the au-

Wt = i o e wa

" thorities must make these resource availdble to the en!&epreneur.

Market uncertainties, to the extent that they can be predicted,

PUDRR——

must be indicated, and appropriate subsidies depending on the type

. of industrialization pursued must be provided, including those co-

> vering th? relgcation costs.
{ L Subsidies as an instrument of regional industrialization
policy can take a variety of forms. In fhe‘present context we will

1 The type of subsidy

elaborate on Tabour and capital subsidies.

chosen will depend largely on the objective to be £§1filled> For

example, if the immediate objective is to reduce r iona1\unemp1oy-

‘d' K ment, usually qwmayﬁoll sdbsidy is preferred. The impact of a region- =
al “labour subsidy in reducing unemployment will depend on the rate at .
which capital can be substituted for labour, or simply on the margin-
al rate of technical substitution between labour and capital2 (MRS) .
The impact of labour subsidies will depend 1arge]y on the na-

; * ture of the regional production anction. For example, with the
'Leontief type of production function, defined in teéﬁs of fixed pro-
duction.coefficients, a labour subsidy will be‘effective only if

Tabour is the binding°constraint, i.e. only if capital is also in

excess supply. In this case, it is irrelevant whether a labour or a
. . ) .

' \ , M
1 For a more detailed discussion.on regional subsidies, the
, -, reader should consult: Borts, G.H., "Criteria for-Evaluation of —
‘ Regional Development Programmes", ed. W.Z. Hirsh, Regional Ac-
. _ counts for Policy Decisioﬁﬁq:gohn Hopkins Press, Baltimore, 1966. .

2

Where ‘the Leontief production function applies the product mix
can be an alternative measure,that is, shifting production from
commodity i te ‘commodity j, the latter is assumed to have a ~ '

- higher labour coefficient than commodity i. '

v, e TALR
T 32y

~ HfAIG
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capital subsidy is applied. On fheiother hand, if the regional
pro&uction function is defined to have infinite factor elasticity,
(i.e. MRSL,K = »), then, a labour subsidy will have a maximum im-
pact on reducing regionat unemp]oquAt.] N

The more usual case of a Legional production function
involves the Cobb-Doug]és p;oduction function. With a regional
Cobb-Douglas production funct%on, a labour subsidy will a]wayslini
crease employment. Even then, the size of the impact on eébloyment
will depend largely on whether the regional industries a;e labour or
capital intensivg.2 _

A capital subsidy, un ike.a Tabour subsipy, is appropriate
oﬁ]y'to fulfill the ;egional gwth objective, defined in a long- -
©orun Qerspective. A capital subsidy in the short run may'have an
adverse effect on fegiona] émb]oyment, if the effgct of an increase
in output outweighs the factor substitution effect. In other words,
a kapital subsidylwill have a positive impact on regional output (the
oﬁtput effect). Other thinés being equa],{this'wili, as we]],.have a

|

positive effect on employment.

¥

-

h | l
This really implies that a given production process will have
an alternative to use only labour or only capital. Although-this

may be theoretically valid, in reality regional economies~fkg not
subjected to infinitely elastic production coefficients.

C . .
2 G. McCrone, Rggional\yolicy in Britain, Allen & Unwin, London,
1969. . :
[ R N .




However, as discussed in ;he introductory chapters, a capital
| subsidy will beneff§§gmst1y capital-intensive industries, The out-
. come of this will have a mrnimal d1rect impact on employment (or

" . even a negat1ve 1mpact), in the shor% run In the long run, the in-
direct| impact on output of other ancillary industries, in addition |

to these which may be attracted to tHe region, will be more benef1-

{ucial to the region, not only in reduc1ng overall unemployment, bu;
also fnﬁfﬁ]fi]]ihg the regional gjr'owth_aob:ﬁective.'1 ;
K\j’“ : It must bg‘émphas}zed‘that industria]vpolicy measurés must Se ‘
v ipitially directea towart attnacting those {ndustries which are either

}‘ footloose or those whose spat1a1 costs of production is relative]y
8

low. Jhis should be fo1lowed by subsequent stud1es on the locat1ona1'
N 1msact of initial indusﬁria]1zation upon the existing economic struc-
. ture as well as on the attractlon of complementary and mutua1]y 11nked"
1ndustr1es Fai]ure to pursue a se]ective industrialjzation policy on

these lines is bound to be“unsuccessful, and lead to inefficient allo-

e

{ cation of resources. . o . T

In support to the’above conclusion, wWe can cite the case of Indiq'
N

“
which in. the 1950's began an industrialization policy.with the objective
of attracting to various areas small and mjd;sized industries. It was
expected that these industries would cohcentki@e on the production of i

labour-intensive goods and would eliminate the ex1sting d1sequ111br1um

arising from an excess supply of labour. Consequently, an intensive’

- !
)

. Other regiona] policy instruments are discussed in the introduc-

: 1 tory chapters of this study Also, a good review of, regional policy
instruments is available in J.B. S%i]we11, Regional Economic Policy,
MacMillan Presshktd., 1972. ) . :




. t .
.program of creating Industrial Estates in those areas began. It in-

" volved the building of factory sheds, provision of‘water supplj,
e]ecdrical power, the building of transport routes and other auxj-
Tiary- services. Howeuer, by. the end of 1967, on]y 74 per cent of

" factory sheds were leased orsold to prospective entrepreneurs More-

over, the eventual operation of the industries did not invo]ve the
4

production of consumer goods, as was or1g1na11y planned. Instead,
they tended to concentrate on the production of producers' or capi-

tal-intensive goods and consequently failed to eliminate the unemploy-~
ment to\ony appreciab]e,extent.] ]

It soon became clear that uncertainties with regard to markets

v

for®consumer goods was the basic e]ement contr1but1ng to the Indpan
fat]ure at ]abour-1ntensive 1ndustr1a11zat1on A]though the program

~ eventually proved to be successful as a means of a geﬁeral industrial-
ization policy, .the fact that only 74 per cent of factory sheds were

occupied neverthe]ess indicates that the outcome fell short of overall

’

planned expectations. . &

India's’experience provides a good example of a case where in

“

the absence of appropriate studies regarding a region's locational ad-
.vantages prior to the 1mp1em§ntat1oni§$ o? industrialization policy, the
attempt to direct 1ndustr1a1 resources to. dreas whose economijt structure
" is not conductve to the attract1on of particu]ar'industr1es sought~w111
be unsuccessful Such a c1rcumstance w111 unavoidably result in mi al—

1

location of national. resources and eventuaﬁly, to a set- back to Ehe ob-

~

jective of overa11 national growth. ‘ ' -

1

pects South and Southeast Asia. United Nations, Research Institute

for Social Devilopmént Geneva 19705 pp.207-212.°. )
\ " !

Louis| Lefeber, et al., Regional Development: Experiences & Pros- ¥
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-areas. More important, however, is the condition that prior to-the

N one in making long-run forecast of locational factor# However, in

v : . . < [ ' .
‘extent which motivates interest and awareness that'iocaﬂional factors,

C 165

<
A3

o . N
The concept of an [Industrial Estate is undoubtedly of bafic

Pl

importance in sparking‘initiaI industrialization in lesser developed

establishment of industrial estates, the area concerned must select . )
industries to be sought on the basis of eff1ciency criteria or on _‘\ \&3 ‘
the\baSis of the indystries' prospects of growth withia theiexisting ;,;f
economic structure. The mere building of factory sheds wi%h provi-

sion of auxiliary- serv1ces will not by itself ensure a uccessful out-

-
'(:4 4 ‘4

come of an 1ndustr1a11zat1on policy. ‘ -

~

-~

2 - Limitation of the Method L . ]
The ligitation of Ehe method of industrial location proposed

in this thesis arises mostly from dynamic considerations. Inother -
words, the present methed restricts attention to given structural pa-
rameters and does nat attempt at an analysis of locational factors in

the distant future° Consideration of future locational patterns re-

-

.quires the introduction of time in aki:stematic manner, and its ef-

fect on the relevant locational facto While the element oﬁ time
. . A
can be ea§i1y'?%tegrated in a behavioral mode\, its ‘effect on loca-

H
tfonal factors will have to emerge from a sybjective evaluation, which,
among other th1ngsl will have to predict gﬁé extent to wh1ch locational

faffors will thang through t1me A fu]iy dynamic approach will enable

o . -} "nA

view of its inherent limitations,. this.approach will be usefu[ to the

like most other things, will change with .time..
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A ’ Histoficaf locational factors, such as transportation net- .

works, have been significant in the past in developing existing = .

growth centres and urban-industrial agg]omeration,~ This type of

7 L 3 )
&3

nodal development in itself has gont?ibuted'tow;rd the attraction '

of additional industries, inducing furthgr economic growth in the

centre and in the regions where growth centres exist. Thus, exist-

ing Spa£ial production patterhs have'evolved through a complex pfoJ )
cess of interaction thre the "transport" variable played a sigLi—

ffcant role. However,\cumUIative developments.in the field of pro-
duc?iop and transport technology have tended to lessen the import-

ance of transport variable as a significant factor in production

location.! ' ‘ ;

Despite the legser significance of transportation véﬁiab]es,
agglomeéation economies, ggnerateg from past prodﬁctjdn location,
are still a ré]evan; and significant factor in spatial production. ,
This study has been concerned, 1g§gg_gjjg,'with the basic question ‘
of how growth centres can be artificially created in lesser devé]opedN\
. Canadian provinces. The cohcerh”&art#y arose ‘from congested agglo-
meration in existing growth centres and the negative effects, orig1n-
ating from it, on reg1ona1 economic growth, 2 The analytical approach,
gropOSed by this study, will prove to be a useful tool of analysis -
L toward the fulfillment of Fhis task. Firstly, it will enable policj \

makers-to classify industries in terms of market or supply orientation.
. ' i

See chapter two of this study for a more detalled discussion
on this point. ’

See chapter one for further developments on this issue.




Sécondly, it will throw light on the question of'bropér assignment . <:\“,_,

/ ~

. of industries capable of Qrpwth iw individual Canadian'grovinces.

It should be observed that the conclusions derived in ths
study with regard to the attraction of industries rest ‘fundamentally
on individual provinces' endowment of\excess demand and Supp?ﬁ.of

final and intermediate goods. The poiicy prescriptions that éﬁerge

v ———e APV

for such an analysis assume that demand and supply conditions do not

1

- change.” A possible instance where this assumption must be relaxed

is the presence of a new industry which will have an impact on the

existing regional.economic structure.” As a result, the assumed

constancy of the eponohic fraﬁework will no 1onger be valid. For . -
.éxample, the bresence/of & new industry in a given province wijl af- ‘
fect tﬁe existing demand and supply relationshib, and the prices at
lwhich products are traded. This may disturb the equiaibrium in a

- k variety of ways. If excess demand exists init;éﬁg:;/%he effect may

be Besirable to the extent that the new industry will tend to equi-
1ibrate demand and Supﬁﬁy relationship. Conversely, if an excess

supply preyails, the presence of the new industry will worsen the
existing reéiona] disequﬂibrium.2

o It is important, therefore, as has been pointed out through-

out this study, that.the probabie effects resulting from the presence

of a new industry must bé determined prior to its attraction. Whether "

Il
’ i(', \
The assumption has been made to- facilitate 'the task of inter-

provincial comparison of their ability to attract industries, and
on their respective potential of industrial growth.

2

This kind of disequilibrating effects can be avoided or minimized
if selection of industry is made on the basis of empirical findings
. ' reported in this study. Also, it should be observed that the ana-
‘lysis follows only if imperfect competition is assumed.




the attraction of a particular industry in a particular province

is desirable must be judged on the basis of an estimate of probab]e'

consequences. Such micro'studies should be extended to other ipdus:

tries §ought by a provincial induS;ria]ization policy. Their basic
purpose is two-fold. Firstly, they must carefully charf the gffects
of the presence of the industries sought on the existing economic
structure. Secondly;—they must show_tbg’province'g new potential
in the attraction of industries. These micro studies should be un-
dertaken on a continuous basis as an 4nteg;a1 part of a provincial

———————industrialization policy.
. . #
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lSTATISTICAL,AP}ENDIX A SR :

1 - Introductian ) P .

;o The objedﬂive of this t1st1cap appendix is to derive some
pre11m1nary general conc]usion about the macro-Tocational character-
istics of Canadian 1ndustr1es, ‘Th1s is done through a"detailed eon-
sideration of -the input and output relationship of each industry un-
der study. Specifically, we coﬁsider totaI’demandrforaeaCh industry's
output, both as intermediate .and final gdods, and the industry's demand
for intermediate‘inputs, or simply, ‘the 1nddst}y's direet’requirements.
Subsequently, these:two separate re]at%onships are combined to derive
the industr;'s total need. From ?he latter are derived the most sig-

nificant macro-locational requirements for*each industry on the assump-

. tion that the industry attaches equal weights to its intermediate re-’

quirements, and to its _final démand. ;n<this way, we can determine the

‘ 1mportance of gach of the industry s Iocational requirements simply by

.comparing the reSpectxve we1ghts ' I

This inqy1ry isdarrféd. out bx using the Canadian input and
outth tables (40 x 40) which were obtained on request from Stat1st1cs
Canade. The results of this pre11m1nary'ana1ySis cah be uséd by each
region seeking to promote an 1ndustrializapioﬁ policy,vthrough a simpie

. N \-»". .
comparison of its own.economic structure with the macro-locational re-

-

o

quirements derived at the national level, and hence determine the extent
to which the locational requirements of industries to be attracted by the
region can be fu]fi]led.\ The successful outcome of a regional indus-

trialization ﬁQ§icy will depend to a large extent on whether fhe loca-
: [3 .

ﬁjdnal requirements for each industry sought\ere available wit?in the -

region’s. economic environment. -, : : -

A\




Ideally,” the inter-industry relationships should be studied for

each reéion. and the macro-locational requirements for each of the in-
dustry should be ideﬁtified with thé respéttfve réﬁién Thls,wfll
[ e avoid" the implicit assumpt1on of homogeneous 1nter-provinc1a1 produc-
tion patterns which is 1nherent in using the ‘derived mac —lp;at1ona1
requirement’at the regional level. In other words, the compatibility
of the macro-]ocatjoqal rgquiremeﬁts aé'xhé_regiébal_leve] necgssartly/
implies that the technologichl qpvironhent or production patterns for
each reglon are close subst1tutes or representat1ve of nat1ona] produc- ‘
tﬁh\{@tterps Although the assumption may be true to a large extent
\ for the more devéloped reg1ons, it can on]y app1y to:a limited extent to
less developed reg1ons ” Yet for the latter reg1ons the reshlts of
' / thg ana]ysis prove to be of even greater S1gnif1cance. This is so be-
cause the purpose of. embarking on an 1\dustr1a11zat1on policy in the
]ess deve]oped regions is not simply t¢ attract one or two industrles,//j
(': 5 but preferably an entire complex of 1ndustr1es close]y linked with each
" other. This wi]] simu]taneously fu]fi]l the region 's dual obj%ctive of.
increas1ng the level of technology, and of promo'ting an 1ndustr;allzé%ion
v policy. R o

2 - The Inter- lndustry Requirements of ‘the Canadwan Manufacturlng/
. Industries - ' |

Table Al. shows the 1nput requirements iPr Canadlan manufacturlnq
. industr1es, that is, it indicates the contributlon by each sector to the
?*-~~aproduct1on of the respect1ve.industry 5 f1Ja1 putgut. The table is cons~
tructed so tﬁat %he input requirements oﬁamanUfacéurinq industries are
read column wise; and the 1ndustrtes supplying the 1nputs are 1dent1fied

by the columg titled “Industr1es";'which if read row wase, it 1dentif1es

N

G




e

. astwell 'the manufacturing 1ndustr17§ numbered from 6 to 32 The
J ) )
.numera]siunder each industry number 1dent1fies, in_terms of percent-

v o

xn

.ages; th contr1bution of each industry supplying more than 2 per

)
1 © . cent of the respe tzve industry s’ %YOSS output. Industr1es supply-

Yoo .
ing less than 2 pgr cent are aggregated and ldentlfied in the table
Lo ..by the term “Allg ther Industr1es“. It is fqllowed byrlmports of 1n::

9’

o ‘b’—.,‘ Sy . , . - 3
o . . termediate inpu an@yvaiue added, or the contribution of the primary

‘ T factors of production, labour and capital, to the industry's final
output. )

. - - ‘ ° , ] R

55. iﬂb . . For a jnore detai1ed explahation of the information presented j
co LS }

‘ by Table ‘Aly, w? qhoose, as an example, industry No 6, correspondlng

- to' the Mea¥ Products industry, to analyse its input structure From -
Table Al. [ it is observed that the Meat Products lndustry requires 55. 4
- “‘ ;J o per cent;,in terms of itis gross output, from the Agriculture 1ndustry~
T that/}s, for every unit of the Meat Products industry's final output . N
s ~.‘ 557 %;per cenf(hs contributed by the Agricultura] industiy's final out-
L ~.pu)./' a
- /

’ Similarly, the Meat Products 1ndustry contributes 1 9 per cent,‘

)

/ : the- Trade industry 3. 8 per cent; the rema1n1ng 1ndustrles. ‘referred to ° e
! . Y . A |
a- /7 in the Table as "All Other Industries" contrzbute a total of 10.5 per .-

ro e cent Imports and Va]ue Added each contr1but1ng 3.5 per cent and 14. 9

oo . sper cent Pespectlvely to the f1na] output of the Meat Products hndustry.
0 B .
v . ‘ , : .
s . V- This indicates that 11.9 per cent of the .Meat Products indus-
e o tryls gross output is used as an intermedféte good for the comple-
' L ... I tio of its own final output. It should be obseéged that- this phe-

o -» \

.. - nomena originates from the level-of industry aggrgqation being used.
. A A highly industry disaggreqaxeﬂ table will, likeky, not show'a por- ~ s
cooe . tion df a given industry's final output being used by the same 1n7/ ' ' [
P * . dustry as an lntermediéte good. . . . , .

.

. w {
-
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The input requirements of subsequent Manufacturing indqstries,

siﬁce their interpretation follows similarly as the Meat Products in-

dustry's, it follows that an 1nqividqal analysis of the Manufacturing
industry's input structure will be redundant. The reader interested

in the individual inpug structure of Canadfqn Manufacturing indus-

tries is referred to Table Al. ’ '

3 - The Distribution of Sales of Canadian Manufacturing Industries

voe

Alternatively, Table A2. indiégté§1the disposal of the indivi-

dual industry's gross output, that is, while Table Alm described the

contribution of various sectors E?‘produce the final output of a éiven

industry, Tale‘AZ. describes a similar accounting identity stating .

how a given industry's gross output is disposed of. The disposal of

final output, or the consumption of an individual ihduétry's;gross

[

output, is shared between intermediate and”fjﬁal consumers. Interme-

1

.diate consumers qgrréspond to industries whith use a given‘iﬁdustry‘s

final output for the production of other goods or services, while

final consumers use their respective share for immediafe consumption.

-« *

Intermedia&e.Ebnsumers are identifiéd in Table A2. by the jhdustry co-
lumn, while their respective Tevel of consumption‘of each industry's
final output is given unqer the respeétive industry identified’byi
numerals 6 to 32, Industries which gonsume 1e§s?than_2,per cent of “
the individua],industry‘s grpgs output are aggregqted and shown by the
term "A11 Other Industries”. The share of fiqa1'cgqsumption of each

industry's final output is given by phe‘ffnaI deMaqd'gecto?s."
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For a more detailed explanation of the industries' disposal

of final output we take, as an example, \the Mdat Products industry. -
We obserue, in Table A2., that'the Meat Products industry consumes
1.9 per cent of its own final output, that is, the industry uses the
described share of ftnal output‘to comp]ete its own production pro-
cess; 2. 2 per cent is consumed by|the Food & Soft Drink industry ' .
for completion of its f1na] product 9 7 per cent is consumed by
the industry tltled "Other Serv1ces", an; 10.4 per cent is consume;\\\\
by all other ﬂndustries consumdng less than 2 per cent of the Meat’
Products"industry's gross outout. Summing the constituents of inter-_
mediate consumptlon yields a total of’34 2 per cent. ihis 1mplies
that 34.2 per cent of the Meat Products industry 's gross output 1s
» used for 'the production of other goods and services."The\remainTng '
consumption share of 65.8 per cent.is used for immediate consumption.
Consumer expendit%re accounting for 61.3 per cent; fixed capital for-

. mation, or depreciation of Machinery and Equipment, accotinting for 0.1

. per cent; change in inVentory accounting for 0.5 per cent,(}he,positive

o

sign 1ndicates that there exist a build up of inventories), and gross,

© ‘Q

1.

exports or forefgn consumption accounting ﬂor 3.9 per cent. “ M
A T

As to the disposal of subsequent industries' gross output, a

s?milaﬁ ~anatysis’ fo1lows As-pen: the' Meat Products 1ndustry 5. "The
i LY
reader 1nterested about the distribut1on of the individual industrles

qross output should consult Table 2A. =~ ¢~ | - ,
4- Inter- Industry Requ1rements and Sales of Canadian Manufactur1nq
Industries

, .
[ w

. Yo determine the macroflocationa1 requirements for manufacturtng

.

- industries we need to express both the inter-industry requirements and

3 ' Vo e
’ ~ .
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No. Industry

177

. /
the 1ntfrindustry sales in terms of its total that is, 1n terms of
topd] °requirements and sales. Thjs, in turnt will permit to associate
a siné]e weigh;fto—the technical relationship or linkages which any in-
dustry i will have with any other industry J. In other nords,‘indus—
tny i will have two basiF needs which have to be fulfilled by any in-
dustry J. These include'.the intermediate inputs from indu§try J to in-
dustry i, usually referred to as backward linkages, and/or industry i's
intermediate sales to inddstry J referred to as fnontward 1inkages.

These individua] industry needs were expressed separately by Table 1A.

and Table 2A. respectively. The purpose of the present exerc1se 1s,.

inter alia, to combine the respect1ve weights of the descr1bed 1nter—
industry need and express 1t in terms of its total need, or in terms-
of tdtal requirements and sales. This d§déccomp1ished by simply ad-
ding the inter-industry requirenents and the inter-inhdustry sales
presentéd in Tables 1A. and 2A (féspectivé]y The welght of each sec—
tor. 1s then determined by div1d1ng the contr1butioh of each sector, in

terms of both reqairemenis and sales, by the individual industry s total

. requlrements and sales , . . C. ’

3

Table 4A., The Inter—I try Reqyirements & Sales of the
— . at Products Industrxﬁ v

4

Requirement & Sales in -

~ ; - ‘
Requirement & Sales .~ ¢’y 1 requirement

in % of gross output

& sales
1 Agriculture ¢ 55.4 34.3
10 Food & Soft Drink 2.2, 1.4
37 Trade « S 3.8 2.4
¥0 Other Services .. 9.7 .6
A1Y Other Industries 2069 13 4 :
Imports .35 2.2 - T
Final Demand - 65.8 - 40.8 - ‘

Total Requirement.& Salés ° 161.3 ‘ 100

<3
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o o &4
The first cq1umn of Table 3A. is 'derived by combining the data, per-
taining"to/the &éat Products industry.lof Table 1A. and Table 2A, as
N : o '
previously described. The second column is arrived at by dividing

each sector, shown in the first éoluén by the industry's total require-
" ments and sales. The weight; derived in this Qay reflect the total
linkage, in terms of 5erceqt;ge, of industry i to_any other 1ﬁdustry
3 .
‘ It shoyld be obser&ed thét intra-industry need, the'shafé of
the industry’'s gro§s‘outpqt used as an intermediate good, as well as
ngue added are excluded froT Table 3A. This ig self-evident since
the presené analyéis attempts to asses; the extent to which infer-
indgsir} 1inka§es will inflyence each {ndu§try‘s préduction 10cation.‘
"L It.is obyigus;‘therefore, that @eléhould not be concerned ;Tfh intra-
' 1ndusf;} need. The same rationale applies to the 9xc1usion of value
added. T \ |
h'The procedu}e describe@-%n‘the above paragraphs &nd applded, és
. ;n example, to the Meat Pro§ucts industry is eQFénded to éover all md:
ﬁyfacturing industries. The ‘results of the exercise is shown in Table
AA. The numerals under é;Ch’in&ystry No. {ndicates tﬁe'weight of both
éackward and frontward linkages; as such, it reflécts the contribution
. of thé sector assbciated~w1thyin the overall inter-industry relation .
of the individﬁg] industry. For éxample, £he Mgat Products industry's
final‘demgna seétar'plays a siénificant role to the industry's nee?;

_that' is, it contributes 4019 er cent of the Meat Products industry's

; /" total. requirements aﬁd‘sales.r It %s followed by the Agricultural sec-.

4

. tor, contributing 34.3 per cent, and by "A11 Other Industries" contri-
buting 13 per cent of the industry's total need.

178
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So that the weights outlined in Table 4A. reflect the importance
v . of each sector in terms of the industry's macro-locational requirements,

it becomes necessary to assdme that each industry has an equal secto-

1, ) o rial preference. In other words, the assumption will imply that 1 per

cent of the rqsﬂbctii‘ industry's total need from any sector i will be

[
@ as preferred to 1 per cent originating from any other sector J.] In
L

this way, the industry's sectorial weights df Table 4A. will, as well,

‘§° o reflect the importance pf each sector ag the indﬂstrQ's macro locatio-
i | nal requi#ements. It is evident, then,'that the most importantfmacro-
locational requirements of the Meat' Products industry are identified, B
firstly with the final deméng sector, and secondly with the Agricultural l,
sector. As to the minor jndustrggs aggregated by Fhe term “A11 Other .

Industries", they contribute 13 per cent of the industry's total re-

- quirements and §ales. It seems, then; that the presence of a high
% * vange of differentiated industries.is not an important macro-locational
requirement for the Meat Products industry.
- : The macro-locational analysis to subsequent manufacturing indus-
\ . . ’
g tries follows in a similar manner as per the Meat Products industry's.
£
. v Also, since the secirial weights shown by Table 4A. directly correspond
to the i | 's macro*locational requirf—
\ ”» s
‘ ments, wtime .therefore self-explanatory. " The
fnacro-locational requirements to subsequent
f referred to Table 4A. | '
'\ . ¢ ) . T .
& ) & 2 pM8:d that this assumpeton has been applied to
. . .Y ] APaEistry requirementy”and sales.. Here it is exy
’ ' 1, the final /demand sector. .
- R
~ . 4
- , "
\ . , . 1
\ T e Y
B R T T e T TR R e
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,‘ It should be emphasized that tpe above analysis c¢oncerned with -

the iﬁdustry's macro-loeationa] requirements has been rendered some-
_what limitéd by the assumption of the industrj's equal sectorial pre-
ference, and as such the analysis will hot have general app]icabi];ty.
For +i.e., the present ana]ysis:wil1 not apply to the more tisual cases
invofving industries 1dentifiod either by "weight gaining" or "wéight.
loosing". In the former case, the industry s finished product will
have a larger per-unit weight than the industry's 1ntermed1ate inputs
wh:ch given .the assumption of homogeneous transport rates, will imply,
within the ciass;caﬂ ;;ameuork of location theory, that such industries
will give pr1or1ty {2}locationa1 sites close to its consuming centres.
Alternative]y, cases “involving weight loosing industries, that is,
industries whose f1nished product has a Tesser per un1t weight than-
the industry s intermediate 1nputs wi]l g1ve prior1ty to locational
51tes close to its 1dterme1date 1nputs '

However, even tﬁough the preseut.macro-]ocationa] analysis re-
mains limited in 1ts\hpplication in the sense that thé industry's ‘
equal sectoria] preferernke will not appTy to the more usual cases,
it remains useful in identifying the 1ndustry S pOSSTb]e locational

ES
syequirements originating from the inter-industry relation framework

This information can, |in turn, be used by a.region sefk1ng to promote
an 1ndustrialétation pplicy in the following‘waysl Firstly, it can
be‘\used as a Qéneral method identifying the possible locational re-

quir mepts for a given| industry. The region can, then, cofipare

these indinqs with i s own economic structure to determ1ne the extent ;J

quirements. If the esults of . the é%mparison are favourable, then.




|
the region will proceed Lo attract she prospective industries,
Secondly, the inter-industry\relatipw framework may be used in the
development pf a;more rig&;ous-approach to locational analysis,
wherein the attempt will be, as well, to identify, on more real-
istic grounds,, the industry's 1ocafiqné1 requirements. The latter
approach, since it is deve]opedkjn the main body of this study, is

: 12 .
not discussed in%he present context.
o

i~
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