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iii 

Industries may be classified as international, national or 

regional industries according to the geographical size of the market 

that establishments in the industry typically sell their products in. 

This thesis produces such a classification of Canadian manufacturing 

industry, based on firmer empirical evidence than previous attempts at 

classification have had. The classification is of importance in 

interregional planning as an indirect means of taking transportation 

problems into consideration. 

The analysis involved developing classification criteria based on 

a number of descriptive statistics which tended to distinguish between 

industries of different types. It was necessary to determine what sorts 

of values of these statistics characterized industries of different types. 

The nost important of the statistics used were derived from international 

or interprovincial trade statistics. It was also shown that the 

coefficient of determination of a regression of an industry's shipments 

on national or regional income may reveal the importance of international 

or interregional trade to that industry. This statistic is also shown to 

reveal some problems in the construction of interregional planning models 

which would utilize the classification. 
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1. Introduction I 

This thesis reports on some work done to obtain statistical evidence 

which will allow the determination of the geographical size of markets for 

the products of manufacturing establishments in Canada. The classical 

economists were aware that the spatial extent of the market for the product 

of an establishment varied according to the physical characteristics of the 

product. Thus Karl Marx comments - "The more perishable a commodity and the 

sooner after its production it must therefore be consumed and hence sold, 

the more restricted is its capacity for removal from its place of production, 

the narrower therefore is the spatial sphere of its circulation." [8, p.1281. 

In modern times, the spatial differentiation of markets has been recognizer' 

in the concept of the economic base of a region. Here, the concept is 

based on the distinction between basic industries whose markets are 

primarily out of the region and nonbasic industries whose markets are 

primarily within the region [3, p.129 or 4, p.1891. This distinction has 

been refined so as to be useful in interregional analysis. With respect to 

1 
a nation subdivided into a number of regions, an industry is international 

if there is 'substantial' foreign trade in the products of the industry. 

'Substantial' will be defined more specifically later. An example of an 

international industry for Canada would be the Pulp and Paper Industry. 

An industry such as the Toilet Preparations Industry whose establishments 

tend to sell their products throughout the whole of Canada is a national 

industry. Such industries should not be 'substantial' exporters and should 

be effectively free from foreign competition. Finally regional industries 



a r e  t hose  whose es tab l i shments  s e l l  mainly i n  t h e  r eg ions  i n  which they 

a r e  l o c a t e d ,  f o r  example b rewer i e s .  

This  c l a s s i f i c a t i o n w a s  f i r s t  introduced b y  Leont ie f  and I s a r d ,  

[6, pp.93-1811, and p l ays  a  r o l e  i n  t h e i r  'balanced r e g i o n a l  model ' .  

This  i s  an  input-output  based nethod f o r  c a l c u l a t i n g  r e g i o n a l  ou tpu t s  

2 
b y  i n d u s t r y  g iven  a  s e t  of r e g i o n a l  f i n a l  demands. h r e  r e c e n t l y ,  

t h e  c l a s s i f i c a t i o n  has  been used b y  Pknnes, Tinb ergen and Waardenburg, [9]  , . 

t o  develop a  l i n e a r  programming type  planning model i n  which t h e  o b j e c t i v e  

i s  t o  c a l c u l a t e  t h e  opt imal  means of reaching d e s i r e d  r e g i o n a l  income 

t a r g e t s  through t h e  expansion i n  each r eg ion  of t h e  ou tpu t s  of t h e  

v a r i o u s  i n d u s t r i e s .  The r o l e  of  t h e  c l a s s i f i c a t i o n  is  t o  c o n s t i t u t e  

I t  a u s e f u l  f i r s t  approximation t o  t h e  s o l u t i o n  of problems of 

t r anspor t a t ion" ,  19, p.6] . Thi s  nodel  w i l l  h e r e a f t e r  5 e r e f e r r e d  t o  a s  

the  FrW model. The o b j e c t i v e  of  t h e  E'W model i s  c l e a r l y  very  important  

i n  t h e  Canadian context  where t h e  r educ t ion  of r e g i o n a l  d i s p a r i t i e s  i n  

pe r  c a p i t a  income i s  considered a n  important  goa l  of f e d e r a l  government 

po l i cy ,  [2, p.11. Yoreover, once t h e  c l a s s i f i c a t i o n  has  been  obtained,  

t h e  remaining d a t a  requirements  of t h e  MTW model a r e  no t  too severe .  
3 

For example, input-output  c o e f f i c i e n t s  a r e  not  r equ i r ed  (al though they 

could b e  incorpora ted  i n  t h e  model i f  a v a i l a b l e ) .  It would seen  then  

t o  b e  a f e a s i b l e  p r o j e c t  t o  t r y  t o  implement t h e  MCW model i n  Canada. 
4 

Thi s  t h e s i s  i s  intended t o  b e  a c o n t r i b u t i o n  tcwards t h a t  implemen- 

t a t i o n .  I t  focusses  on t h e  f i r s t  requirement of t h e  model which i s  t o  

have a c l a s s i f i c a t i o n  of i n d u s t r i e s  i n t o  i n t e r n a t i o n a l ,  n a t i o n a l  and 



regional industries. Previous attempts at classification (discussed in 

section three) have been quite crude or based on intuition. This has been 

due to a lack of relevant data, particularly data on interregional trade. 

In Canada, hadever, such data is available for manufacturing industries 

5 
for the year 1967. Thus it is possible to derive a classification for 

6 manufacturing industries in Canada based on much firmer statistical 

evidence than previously and this has been the main aim of this thesis. 

The form of the classification is discussed in detail in the next section. 

In section 3 , the results of this study are given and compared with 

other efforts at classification. Section four discusses an important 

assum?tion of the F T W  model and its relevance for the classification 

problem (essentially the nation (region) should have a constant marginal 

propensity to consume the products of a national (regional) industry with 

respect to income). A subsidary aim of this paper has been to test the 

validity of this assumption, first because it can provide an additional 

criterion for determining the appropriate classification where the main 

criteria do not give a clearcut result. Secondly because identification 

of cases where this assumption is invalid can lead to modifications in 

the MTW model which should produce more realistic results. 

The fifth section discusses the problem of disaggregating industry 

groups into subgroupings displaying better homogenity with respect to size 

of markets and how this affected the course of the analysis. The next 

several seccions detail the statistical analysis on which the 

classification is based, while the final section gives the conclusions 

of this thesis. 



2. The Form of t h e  C l a s s i f i c a t i o n  

The fo l lowing  d e f i n i t i o n  of t h e  c l a s s i E i c a t i o n  can be  found i n  

essence  i n  e i t h e r  L e o n t i e f ,  [ 6 ,  pp.93-951, o r  i n  Mennes e t .  a l . ,  [ 9 ,  p.51. 

The d e f i n i t i o n  n e c e s s a r i l y  con ta ins  some vague terms. The ma t t e r  of 

vagueness w i l l  be d iscussed  a f t e r  t h e  d e f i n i t i o n .  

An i n d u s t r y  w i l l  be  s a i d  t o  be  'compatible '  w i th  t h e  n a t i o n  i f  t h e  

p roduc t s  of t h e  i n d u s t r y  a r e ,  i n  t h e  main, n e i t h e r  exported from o r  

imported i n t o  t h e  na t ion .  An i n d u s t r y  w i l l  b e  i n t e r n a t i o n a l  t h e n ,  i f  i t  

i s  n o t  compatible  w i th  t h e  na t ion .  Suppose now t h a t  t h e  n a t i o n  has  been 

subdivided i n t o  r eg ions .  An i n d u s t r y  w i l l  b e  s a i d  t o  be  'compatible '  

w i t h  t h i s  subd iv i s ion  i f  (a) t h i s  i n d u s t r y  i s  compatible  wi th  t h e  n a t i o n  
7 

and (b) t h e  products  of t h i s  i n d u s t r y  a r e  mainly consumed i n  t h e  same 

r eg ion  i n  which they  a r e  produced. A l t e r n a t i v e l y  one could say  ( i n  p l ace  

of ( b ) )  t h a t  t h e r e  should be l i t t l e  i n t e r r e g i o n a l  t r a d e  i n  t h e  products  

of t h i s  i ndus t ry .  An i n d u s t r y  w i l l  be  n a t i o n a l  t hen ,  i f  it i s  compatible  

w i t h  t h e  n a t i o n  bu t  no t  w i t h  t h e  subd iv i s ion  of t h e  n a t i o n  i n t o  reg ions .  

A r e g i o n a l  i n d u s t r y  w i l l  be  an  i n d u s t r y  compatible  w i th  t h e  subdiv is ion .  

C l e a r l y  a n  i n d u s t r y  may be  r e g i o n a l  wi th  r e spec t  t o  a subd iv i s ion  

of t h e  n a t i o n  i n t o  a  few l a r g e  r eg ions  but  n a t i o n a l  w i th  r e s p e c t  t o  a 

subd iv i s ion  i n t o  sma l l e r  r eg ions .  A ref inement  of t h e  d e f i n i t i o n  of 

r e g i o n a l  i n d u s t r i e s  a l lows  such c a s e s  t o  he d i s t i ngu i shed .  Suppose t h a t  

we have a  h i e ra rchy  of subd iv i s ions  of t h e  n a t i c n  i n t o  r eg ions .  These 

subd iv i s ions  should be ranked 1 t o  n  so  t h a t  t h e  r eg ions  of t h e  (k+l )  
t h 

subd iv i s ion  a r e  subregions of t h e  r eg ions  of t he  kth subd iv i s ion .  Then 

a r e g i o n a l  i n d u s t r y  of ;he kth orde r  i s  def ined  t o  be a  r e g i o n a l  i ndus t ry  



compatible with the kth subdivision but not with the (k+l) th subdivision. 

Note that each regional industry has a unique order. 

The above definition of 'compatible' could be made precise by 

disalla~ing any international or interregional trade at all. This would 

hwever make the definition essentially vacuous in the sense that almost 

all industrieswould have to be classified as international. There are 

two reasons for this. First there is the existence of border trade. 

Productswhich are traded only over short distances may be traded a short 

distance cver a border. Secondly,industries (as defined by the Standard 

Industrial Classification) are not usually completely homogeneous with 

respect to nobility of products. In the Dairy Products Industry, for 

example, liquid milk is usually sold locally because of its perishabilty 

while pardered milk can be sold in international markets.8 Thus a 

meaningful definition cannot exclude all international or interregional 

trade. Hwever, it would be quite arbitrary to specify a priori what 

level of trade should be allwed in the definition of 'compatible'. 

It is proposed instead, that if the classification is indeed a useful 

analytical concept, there should bedearly differentiated groups 

corresponding to each level of the classification. Thus the cutoff 

levels are chosen out of the statistical analysis itself, with a vim 

to producing groups in the classification that are distinguished from 

each other (with respect to mobility of products) as much as pcssible. 
9 

Of course, the ultimate usefulness of this classification will depend 

on the context in which it is employed. The context will have a feedback 



on t h e  c l a s s i f i c a t i o n .  The c l a s s i f i c a t i o n  obta ined  he re  might b e  

cons idered  t o  b e  a  f i r s t  approximation t o  t h e  c l a s s i f i c a t i o n  needed f o r  a  

model. Implementation of t h e  model may r e q u i r e ,  however, mod i f i ca t ion  of 

t h e  c l a s s i f i c a t i o n  t o  s u i t  t h e  model and/or  t h e  model t o  s u i t  t h e  

c l a s s i f i c a t i o n .  This  has  been mentioned i n  t h e  i n t r o d u c t i o n  w i t h  

r e s p e c t  t o  t h e  MIV model. 

One o t h e r  p o i n t  should b e  made. The p l ace  of an  i n d u s t r y  i n  t h e  

c l a s s i f i c a t i o n  may change over t ime.  On t h e  one hand, t h e  growth of l o c a l  

markets  may reach  a  p o i n t  where i t  becomes cheaper t o  s a t i s f y  l o c a l  demand 

from p l a n t s  e s t a b l i s h e d  i n  t h e  reg ion ,  t han  t o  import s u p p l i e s  from o t h e r  

reg ions .  Thus, b e f o r e  1950, cement was imported i n t o  t h e  A t l a n t i c  

Provinces  from Quebec, w h i l e  dur ing  t h e  1950's two cement p l a n t s  were  

e s t a b l i s h e d  i n  t h e  r eg ion  t o  c a t e r  t o  l o c a l  demand,[l2].  On t h e  o t h e r  

hand, t echno log ica l  change i n  a n  i n d u s t r y  could, through t h e  c r e a t i o n  of 

new economies of scale,make product ion  o r i e n t e d  t o  a r e g i o n a l  market 

ob s o l e t e .  10 

For t h e  a p p l i c a t i o n  of t h e  above d e f i n i t i o n  t o  Canada, i n d u s t r i e s  

a r e  de f ined  as i n  t h e  Standard I n d u s t r i a l  C l a s s i f i c a t i o n  k n u a l  (1970 

r e v i s i o n ,  SC 12-501). The r eg ions  used a r e  t h e  t r a d i t i o n a l  groupings of 

provinces.  A h ie ra rchy  of fou r  subd iv i s ions  was used a s  presented  i n  

Table 1 below. Some p a r t s  of t h e  country ( t h e  Yukon, t he  Northwest 

T e r r i t o r i e s  and i n  Subdivis ion 4 - P . E . I . )  a r e  excluded from t h e s e  

subd iv i s ions  because of t h e i r  economically small s i z e .  



TABLE I 

The Hierarchy of Regional Subdivisions 

Sub division 1. 

Regionl = Eastern Region = Atlantic Provinces, Quebec, Ontario. 

Region2 = Western Region = Prairie Provinces, British Colurbia. 

Sub division 2. 

Regionl = Atlantic Provinces 

Region2 = Quebec 

Region3 = Ontario 

Region4 = Prairie Provinces 

Region5 = British Columbia 

SL& division 3. 

Regionsl, 2, 3 as in sub division 2. 

Region4 = Bnitoba 

Region5 = Saskatchewan 

Region6 = Alberta 

Region7 = British ColuIllbia 

Subdivision 4. 

Nine regions corresponding to the provinces of Canada 

excluding Prince Ed-~ard Island because of its small size. 



These subd iv i s ions  have s p e c i a l  c h a r a c t e r i s t i c s  which may l e a d  t o  

a d i f f e r e n t  c l a s s i f i c a t i o n  of i n d u s t r i e s  than  f o r  some o t h e r  count ry  of 

a s i m i l a r  g r o s s  n a t i o n a l  product and popula t ion .  I n  any of  t h e s e  

subd iv i s ions  t h e r e  is  a  cons ide rab le  d i s p a r i t y  i n  g ros s  r e g i o n a l  

products  and except  f o r  subd iv i s ion  1, i n  a r e a .  The smal l  s i z e  of some 

r e g i o n s  r e l a t i v e  t o  o t h e r s  may cause some i n d u s t r i e s  t o  b e  n a t i o n a l  

which would b e  r e g i o n a l  i n  a  count ry  d iv ided  i n t o  more equa l ly  s i z e d  

r eg ions .  The i n c l u s i o n  of subd iv i s ion  3 i n  t h e  h i e ra rchy  i l l u s t r a t e s  

t h i s  p o i n t .  O r i g i n a l l y ,  i t  was not  planned t o  u se  t h i s  subd iv i s ion ,  

b u t  i n  t h e  c o u r s e  of t h e  a n a l y s i s  a  couple of r e g i o n a l  i n d u s t r i e s  were  

found t o  b e  compatible  w i t h  each of t h e  P r a i r i e  Provinces b u t  no t  w i t h  

any of t h e  A t l a n t i c  Provinces.  The A t l a n t i c  Provinces have a  sma l l e r  

t o t a l  a r e a  than  Saska tchwan  and a l l  have a  sma l l e r  g ros s  p r o v i n c i a l  

product  than  Saska tchwan.  Contrary t o  t h e  above tendency, h igh  

t r a n s p o r t a t i o n  c o s t s  caused b y  t h e  long d i s t a n c e s  and geographica l  

b a r r i e r s  may l e a d  t o  some i n d u s t r i e s  b e i n g  r e g i o n a l  i n  Canada which 

might b e  n a t i o n a l  i n  a  more compact country.  



3 .  Classification Results 

The classification obtained in this thesis is given over the page 

in Table 2. One can see that international industries tend to be 

characterized by high technology or a specialized Canadian resource base 

in comparison to the intranational (national plus regional) industries. 

Among the intranational industries, the regional industries appear to be 

those characterized either by perishability or a high bulk to value ratio. 

It is interesting to note that international industries accounted for 

47% of total shipments by manufacturing industries in Canada in 1973.  

The corresponding figure for national industries was 35% and for regional 

industries 17% (7%, 5%, 3%, 2% for regional industries of order 1, 2, 3 

and 4 respectively). These figures signify that a nonvacuous classification 

has been obtained, although the distinction made between regional 

industries of order 2, 3 and 4 does not appear to be very useful with 

respect to the Canadian macro-economy. 

The classification obtained here can be compared to classifications 

used in other studies (of other countries). The first of these was 

ob tained b y Isard , who was looking at the American economy in 19 39 , 

16, ch.51. Isard did not have to worry about international industries. 

To try to distinguish between national and regional industries he 

collected data on productionby industry and by state. Then he estimated 

consumption by industry and by state. 

The surplus (deficit) of production over consunption was calculated 

for each state and these surpluses were summed without regard to sign. 



* 
SIC Code: 

102 

TABLE I1 

Classification of Canadian Phufacturing Industries 

by the Mility of Their Products 

International Industries 

Name 

Fish Products Industry 

Flour and Breakfast Cereal Products Industry 

Vegetable Oil Hlls 

Distilleries, Wineries 

Leather Industries 

Textile Industries n.e.c. 

Knitting Hlis 

Sawmills, Planing, Shingle, Veneer and Plywood Mlls 

Pulp and Paper Kills 

Primary eta1 Industries 

bchinery Industries 

Transportation Equipment Industries n.e.c. 

Communications Equipment PBnufacturers 

Abrasives Rmufacturers 

hnufacturers of Mixed Fertilizers, Plastics, 

Synthetic Resins and Industrial Chemicals 

Mscellaneous Enufacturing Industries 

National Industries 

SIC Code Name 

1011 Slaughtering and &at Processors 

103 Fruit andvegetable Processing 

1071 Biscuit Ianufacturers 

1081 Confectionary Phnufacturers 



SIC Code 

1012 

106 

1082 

109 1 

25nec 

273 

302 

352 

3 6 

104 

354 

1072 

109 3 

355 

~ s c e l l a n e o u s  Food Processors  

Tobacco Products  I n d u s t r i e s  

Rubber and P l a s t i c  Products  I n d u s t r i e s  

Carpet ,  Fht, Rug, Canvas Products ,  Cotton and 

J u t e  Bag, : Indus t ry  

Clo th ing  I n d u s t r i e s  

F u r n i t u r e  and F i x t u r e  I n d u s t r i e s  

Asphal t  Roofing &nufac tu re r s ,  ~ s c e l l a n e o u s  Paper 

Converters  

P r i n t i n g ,  Publ i sh ing  and A l l i e d  I n d u s t r i e s  

& t a l  F a b r i c a t i n g  I n d u s t r i e s  n .e .c .  

Truck Body and T r a i l e r  h n u f a c t u r e r s  

E l e c t r i c a l  Products  I n d u s t r i e s  n .e .c .  

Non-&ta l l ic  Finera1 Products  I n d u s t r i e s  n.e.c.  

Chemical I n d u s t r i e s  n .e .c .  

Regional I n d u s t r i e s  

Name 

P o u l t r y  Processors  

Feed Indus t ry  

Cane and Beet Sugar Processors  

S o f t  Drink Ninufacturers  

Wood I n d u s t r i e s  n .e .c .  

Paper Box and Bag Einufac turers  

Fabr ica ted  S t r u c t u r a l  & t a l  Indus t ry  

Cement Fhnufacturers  

Petroleurn and Coal Products* 'Tndus t r ies  

Dairy Products  Indus t ry  

Concrete Products  f i n u f a c t u r e r s  

Bakeries  

Breweries 

Ready 15.x Concrete 1.8nufac t u r e r s  

Order 

1 

1 

1 

1 

1 

1 

1 

2 

2 

3 

3 

4 

4 

4 



* Standard I n d u s t r i a l  C l a s s i f i c a t i o n  Code, 1970. See SC 12-501 

+ The n o t a t i o n  nec means t h a t  p a r t  of t h e  indus t ry  group no t  

elsewhere c l a s s i f i e d .  

The s t a t i s t i c  obtained b y  d i v i d i n g  t h i s  sum b y  t h e  i n d u s t r y ' s  n a t i o n a l  

ou tpu t  was taken  t o  b e  r e p r e s e n t a t i v e  of t h e  amount of i n t e r s t a t e  t r a d e  

i n  t h e  products  of t h e  indus t ry .  Th i s  e s t i m a t e  could b e  very  much on t h e  

lw  s i d e  because  a  b a l a n c e  between product ion  and consumption could 

concea l  l a r g e  i n t e r s t a t e  t r a d e  f l w s .  I n d u s t r i e s  were  then  ranked 

according t o  t h e  magnitude of t h e  above r a t i o .  A r e g i o n a l  i n d u s t r y  of 

h igh  o r d e r  w i l l  have a  l w  r a t i o  w h i l e  a  n a t i o n a l  i ndus t ry  nay have a  

high r a t i o .  Ckps i n  t h e  l i s t  were  taken  t o  sugges t  d i v i s i o n s  between 

d i f f e r e n t  c l a s s e s .  A rough idea  about c l a s s i f i c a t i o n w a s  then  obta ined  

b y  conbining empi r i ca l  knwledge  w i t h  obse rva t ion  of t h e  gaps i n  t h i s  

l ist  of  r a t i o s  and i n  a  similar l i s t  of r a t i o s  der ived  from census r eg ions  

i n s t e a d  of s t a t e s .  The change i n  t h e  r a t i o  from s t a t e s  t o  census r eg ions  

w a s  a l s o  used. These rough i d e a s  were  then  used as a  s t a r t i n g  po in t  f o r  

a number of experiments w i t h  t h e  'balanced r e g i o n a l  model'. I n  t h e  f i r s t  

experiment i n d u s t r i e s  a r e  d iv ided  i n t o  two numerical ly  equal  groups a s  

r e g i o n a l  and n a t i o n a l  i n d u s t r i e s  (two r eg ions  only  a r e  used) .  The 

d i v i s i o n  is  roughly based  on t h e  r a t i o  of t h e  sum of su rp luses  t o  n a t i o n a l  

ou tput  f o r  census reg ions .  The r e s u l t s  ob ta ined  v e r e  not  very  good b u t  

I s a r d  s t a t e s  t h a t  t h e  experimentat ion a l l m e d  him t o  deduce t h a t  an  



i n d u s t r y  where t h e  r a t i o  i s  more than  15% should no t  u s u a l l y  b e  considered 

r e g i o n a l  ( a s  it causes t h e  model t o  g i v e  poor r e s u l t s ) .  Using t h i s  

f i g u r e  only  one of t h e  twentyf ive  manufacturing s e c t o r s  can b e  considered 

r e g i o n a l  - Non-Yetallic E n e r a l  Products .  Insucceeding  experiments  he 

a l s o  t a k e s  P r i n t i n g  and Publ i sh ing  and I r o n  and S t e e l  Foundries  t o  b e  

r e g i o n a l  i n i t i a l l y  b u t  on r e c o n s i d e r a t i o n  drops  P r i n t i n g  and Publ i sh ing  

and Non-Pktallic M n e r a l  Products  a s  having too  much of a  n a t i o n a l  

c h a r a c t e r .  I r o n  and S t e e l  Foundries  i s  a l s o  dropped i n  t h e  end because  

t h e  f i n a l  choice  of t h e  d i v i s i o n  of t h e  United S t a t e s  i n t o  two r eg ions  

( a t  t h e  Ni s s i s s ipp i  River)  does not  g ive  a  good ba l ance  of product ion  

and consumption i n  t h i s  i n d u s t r y  (al though o t h e r  choices  would Lave). 

h a r d ' s  workon  t h e c l a s s i f i c a t i o n  problem i s  t h e  only  a t tempt  s o  

f a r  t o  provide empi r i ca l  evidence f o r  a  conprehensive c l a s s i f i c a t i o n .  

The c l a s s i f i c a t i o n  obta ined  i n  t h i s  t h e s i s  i s  based  i n  p a r t  on s i m i l a r  

methodology. The r a t i o s  used b y  I s a r d  have been converted t o  

expor ts :output  and imports:consumption r a t i o s  because  t h e  d a t a  i s  

a v a i l a b l e  t o  do so. The d a t a  a l s o  a l l a ~ s  f o r  cons iderably  m r e  

d i saggrega t ion  than  t h a t  a v a i l a b l e  t o  I s a r d .  Th i s  has  a l l w e d  f o r  more 

homogeni tywi th  r e spec t  t o  mob i l i t y  of products  and hence has  l e d  t o  t h e  

i d e n t i f i c a t i o n  of more r e g i o n a l  i n d u s t r i e s .  A s  w e l l ,  t h e  gaps i n  t h e  

l ist  of r a t i o s  have turned out  t o  have a  l w e r  l i m i t  i n  t h e  10 - 152 

range. This  suppor ts  I s a r d ' s  con ten t ion  above. 

The r e s u l t s  of t h e  two studies a r e  not  s t r i c t l y  compar2ble because 



of the different levels of aggregation and the different sizes of the 

markets involved. Nevertheless Isard's result that Non-metallic Hneral 

Products and the Printing and Publishing Industry have a mixed character 

are supported by this study. The first case is clear from the classification 

table above. The evidence in the second cese does not appear in t h j s  

table but will appear in the course of the analysis (see p.21). Iron 

and Steel Foundries, however, appears to be international in Canada 

(it is included in 29 Primary Pktal). This is due to prcdnct~ t c ~ l n g  

imported frcm the United States and reflects the small size of the 

Canadian market relative to even regional markets in the U.S.. 

Another classification has been produced by &nnes et. al. to 

go along with their model, [9, pp.314-3171 . This classification is 

interded L C  kc valid fcr a:, c claatr::, It classifies the 3 digit 

industries defined by the "International Standard Industrial Classification 

1958" of the United Nations. They provide no empirical evidence for 

their classification but state that it is based on a study of Japanese 

data at the international vs. intranational level and on hunch at the 

national vs. regional level. Because of the intended universality of 

their classification, very little in the way of manufacturing industry 

is considered to be intranational. Their results were as follows: 

National 

3 29 Miscellaneous Petroleum and Coal Products 

331 Structural Clay Products 

3 39 Non- Ekta1l.i~ Mneral Products 



Regional 

206 Bakery Products  

209 ~ s c e l l a n e o u s  Food ( p e r i s h a b l e  products  on ly)  

The r e s u l t s  of t h i s  t h e s i s  (based on a  d i f f e r e n t  i n d u s t r i a l  

c l a s s i f i c a t i o n )  do n o t  c o n t r a d i c t  t h e s e  f i n d i n g s  of mW. But t h e  r e s u l t s  

he re  shew t h a t  t h e  MIW c l a s s i f i c a t i o n  i s  extremely r e s t r i c t i v e  a s  f a r  a s  

Canada i s  concerned, and hence p r o b a b l y w i t h  r e s p e c t  t o  o t h e r  c o u n t r i e s  

too.  That is ,  much l e s s  i n  t h e w a y  of manufacturing i n d u s t r y  i s  

c l a s s i f i e d  a s  n a t i o n a l  o r  r e g i o n a l  t han  could b e .  One f e e l s  MW have 

been  ove r ly  conse rva t ive  i n  t h e i r  c l a s s i f i c a t i o n  when one s e e s  b rewer i e s  

and cement c l a s s i f i e d  a s  i n t e r n a t i o n a l  i n d u s t r i e s .  

A t h i r d  c l a s s i f i c a t i o n  has  been  produced f o r  Pkxico b y  R .  

Car r i l lo -Arronte ,  El],  w i t h  r e spec t  t o  a subd iv i s ion  of Pkxico i n t o  10 

reg ions .  He s t a t e s  t h a t  h i s  c l a s s i f i c a t i o n  i s  based  on a  r u l e  of thunh 

which involves  t r a c i n g  t h e  'normal' o r  major elements  i n  each a c t i v i t y  

b u t  he  doesn ' t  provide any evidence t o  support  h i s  c l a s s i f i c a t i o n .  

Car r i l lo -Arronte  has  worked through some modified forms of t h e  W W  

model f o r  Fkxico so  has  had some feedback from h i s  r e s u l t s  t o  h e l p  him 

w i t h  t h e  c l a s s i f i c a t i o n .  H i s  r e g i o n a l  manufacturing i n d u s t r i e s  a r e  

S laughter ing ,  Dairy Products ,  Qrain M l l s  and Bakeries .  N o w & t a l l i c  

Mnera l  Products  and Basic  W t a l  I n d u s t r i e s  ( e - g .  Primary & t a l )  a r e  

n a t i o n a l  i n d u s t r i e s .  The i n c l u s i o n  of S laughter ing  and & a i n  E l l i n g  

i n  t h e  r e g i o n a l  p a r t  of t h e  c l a s s i f i c a t i o n  r e f l e c t s  t h e  importance 

of peasant  a g r i c u l t u r e  i n  t h e  Yexican economy. Basic  E t a 1  I n d u s t r i e s  



a r e  i n t e r n a t i o n a l  i n  Canada because  Canada has  s p e c i a l  r e sou rce  

endowments here.  C a r r i l l w A r r o n t e ' s  c l a s s i f i c a t i o n  of Dairy Products ,  

Baker ies  and N o n - E t a l l i c  E n e r a l  Products  is  c o n s i s t e n t  w i t h  t h e  

c l a s s i f i c a t i o n  obta ined  he re .  The reason  t h a t  t h i s  t h e s i s  has  found 

more r e g i o n a l  and n a t i o n a l  i n d u s t r i e s  i s  because  t h i s  s tudy  has  a  

g r e a t e r  amount of  d i saggrega t ion  and because  Canada i s  much more 

economical ly developed than  Fkxico. 

There i s  one .o the r  p a r t i a l  s tudy  of t h e  c l a s s i f i c a t i o n  problem b y  

L. H. Klaassen,  [ 5 ] .  Klaassen proposes a n  i n d i r e c t  method f o r  t e s t i n g  

a n  i n d u s t r y  f o r  c o m p a t i b i l i t y w i t h  a  subd iv i s ion  of t h e  n a t i o n  i n t o  

reg ions .  The l o c a t i o n a l  p a t t e r n  of an  i n d u s t r y  depends on t h e  geographica l  

d i s t r i b u t i o n  of demand f o r  i t s  output  and a l s o  on t h e  l o c a t i p n a l  p a t t e r n  

u•’ t h e  i n d u s t r i e s  f romwhich  i t  o b t a i n s  i t s  inpu t s .  Thus he r e g r e s s e s  

r e g i o n a l  ou tpu t  on r e g i o n a l  demand and r e g i o n a l  product ion of i n p u t s  

(where t h e  c o e f f i c i e n t s  a r e  supposed t o  weight  t h e  importance of each 

f a c t o r  s o  are r e s t r i c t e d  t o  sum t o  1 ) .  An i n d u s t r y  i s  r e g i o n a l  when t h i s  

2 
g i v e s  a  good exp lana t ion  of r e g i o n a l  ou tput  (e .g .  a  h igh  R ) and when 

r e g i o n a l  demand i s  a much more important  determinant  of r e g i o n a l  ou tput  

t han  r e g i o n a l  product ion of i npu t s .  Th i s  method has not  been  app l i ed  

i n  t h i s  t h e s i s  because  of t h e  a v a i l a b i l i t y  of i n t e r p r o v i n c i a l  t r a d e  

s t a t i s t i c s .  An indus t ry  i s  judged t o  b e  r e g i o n a l  he re  i f  t h e r e  i s  l i t t l e  

i n t e r r e g i o n a l  t r a d e  i n  i t s  products .  Th i s  guarantees  t h a t  r e g i o n a l  

ou tput  and r e g i o n a l  demand a r e  n e a r l y  t h e  same and so  w i l l  guarantee  t h a t  

IClaassenls method w i l l  g ive  t h e  same r e s u l t .  



Klaassen app l i ed  h i s  method t o  t h r e e  i n d u s t r i e s  i n  t h e  United 

S t a t e s .  He concluded t h a t  t h e  combination of t h e  Op t i ca l ,  Opthalmic 

and Photographic Equipment I n d u s t r i e s  was n a t i o n a l .  The E l e c t r o n i c  

Components Indus t ry  and t h e  GLass and Qass  Products  I n d u s t r y w e r e  

regional . ' '  The f i r s t  two of t h e s e  do no t  e x i s t  as s e p a r a t e  i n d u s t r i e s  

i n  Canada so  h i s  r e s u l t s  a r e  n o t  comparable t o  t hose  here .  The Glass 

and Qass Products  Indus t ry  has  no t  been  sepa ra t ed  ou t  h e r e  b u t  is  a 

part  of  35nec Now E t a l l i c  Einera l  Products  n .e .c . .  Considered b y  

i t s e l f  (which was not  done because  of i t s  smal l  s i z e ) ,  t h e  Q a s s  and 

Glass Products  Indus t ry  would have t o  b e  c l a s s i f i e d  e i t h e r  n a t i o n a l  

o r  i n t e r n a t i o n a l  here .  The d i f f e r e n t  r e s u l t  i s  presumably due aga in  

t o  t h e  r e l a t i v e l y  s m a l l  s i z e  of t h e  Canadian market.  



4. The MCW Assumption 

The MCW model u s u a l l y  c o n t a i n s  a n  assumption of t h e  form: 

11 For each  n a t i o n a l  o r  r e g i o n a l  product  t h e  i n c r e a s e  i n  demand i s  

p r o p o r t i o n a l  t o  t h e  i n c r e a s e  i n  n a t i o n a l  o r  r e g i o n a l  income.", [9, p.541. 

A t  t h e  n a t i o n a l  l e v e l ,  f o r  example, t h i s  means t h a t  a n  i n c r e a s e  i n  

g r o s s  n a t i o n a l  product  would l e a d  t o  a  p r o p o r t i o n a l  i n c r e a s e  i n  t h e  

s a l e s  of  t h e  n a t i o n a l  i n d u s t r y  - t h e  p r o p o r t i o n  b e i n g  independent of 

t h e  amount of  t h e  i n c r e a s e .  It appears  t o  b e  u s e f u l  t o  t r a c e  t h e  

r e l a t i o n s h i p  of t h i s  assumption t o  t h e  assumption t h a t  f o r  any i n d u s t r y  

a n  i n c r e a s e  i n  g r o s s  n a t i o n a l  product  would l e a d  t o  a  p r o p o r t i o n a l  

i n c r e a s e  i n  consumption of t h e  products  of t h i s  i ndus t ry .  (This  second 

assumpt ionwould  b e  t r u e  i f  t h e  input-output  assumptions w e r e  t r u e  and 

t h e  r e l a t i v e  p ropor t i ons  of f i n a l  demand between i n d u s t r i e s  w e r e  cons t an t . )  

The second assumption can  b e  w r i t t e n  i n  s t a t i s t i c a l  form as :  

(1) A Q -  A X + A M  + AMnc = a  AY + E 
C 

where A Q  = change i n  s a l e s ,  AY = change i n  g r o s s  n a t i o n a l  p roduct ,  

A X  = change i n  expor t s ,  

AMc = change i n  imports  of p roduc t s  i n  which t h e r e  i s  

compet i t ion  between f o r e i g n  and domestic s u p p l i e r s ,  

A %c 
= change i n  impor t s  of p roducts  f o r  which t h e r e  i s  no 

s i g n i f i c a n t  domest ic  product ion ,  

E = a  random d i s tu rbance .  

An example of noncompeti t ive imports  would b e  processed t r o p i c a l  f r u i t s  

i n  t h e  F r u i t  and Vegtable  Process ing  Indus t ry .  



The distinction between competitive and noncompetitive imports is 

important for our classification. This classification is intended to 

apply to Canadian industries. These industries may be defined by taking 

the corresponding international definitions and then excluding those 

products not produced in Canada. From this perspective, the distinction 

between international and intranational industries becomes a question 

of the size of exports and competitive imports relative to national 

production. 

Now, it is presumably as reasonable assathe assumption expressed by 

equation (1) to write 

where u is another random disturbance. Conhining (1) and (2) one obtains 

(3) AQ = (a- b) AY + AX- AMc + E - 0 
or (3') A Q = ( a - b ) A Y + u  

where w = AX- AMc + + - u. 

It would seem then that a time series regression of AY on AQ night 

give some indication of the importance of exports and competitive imports 

2 relative to national production. The coefficient of determination (R ) 

for such a regression will measure the extent to which w is independent 

of (orthogonal to) AY over the period in question.12 This measurement 

2 is relative to AQ so if w was small relative to AQ a high R would be 

obtained. On the other hand, a high R~ could be obtained regardless of 

the relative magnitudes of w and AQ provided that o largely followed the 

same trend as AY, again over the period in question. 



Now if this period contained significant fluctuations in the economic 

position of Canada relative to the rest of the world, we would expect 

an important part of AX and AM and hence w to be independent of AY in 
C 

2 this period. A high R could then only be attributed to the fact that 

AX and AK (and E and a) were small relative to AQ. Thus in such a period 
C 

2 
a high R would be positive evidence of the intranationality of this 

2 
industry. In any case, a high R indicates that E is small relative to 

AQ so that the MTW assumption is valid, thus the proposed application of 

2 
the classification again justifies looking at R in this way. 

2 A 1m R indicates that w is large relative to AQ. This might be 

due to the fact that exports or competitive imports are important in an 

industry. It could, hwever, also be due to the fact that E or a was 

large relative to AQ. A large E for example, means large random disturbances 

in the output of the industry. This could be due to structural change in the 

fndustry or 1inka.to .... an unstable industry such as the construction 

industry or to other factors. 13 2 In summary, R will b e taken to be a 

descriptive statistic which, treated with care, can aid in resolving 

some difficult cases of classification. In addition, the computation of 

2 R allows for the identification of cases where the KCW assumption fails 

and hence points to places where the FCW model will require modification. 

In practise, the regression of A Q  on AY did not prove to be as 

satisfactory in distinguishing between international and intranational 

industries as regressing Q on a constant and Y apparently because random 

disturbances in Q are large relative to the changes that occur in Q 



in a year. This means that w tends to be dominated by E so that the 

regression-does not pick up the effects of changes in exports or in 

competitive imports. 

Putting in time, equation (3) is 

( 4 )  Qt - = (a - b)(Yt - Yt-l) + (5 - - (Met - Mct-l) 

Summing.the first t of these equations: 

(5) Qt- Q O E  (a- b)(Yt- Yo) + ( 3 -  - (rkr- Mco) 

.......... or (7) Qt = d +  (a- b )  Yt + Xt- M + 
ct 

The remarks above concerning R~ and equation (3) could equally be made to 

equation (7) and since (7) is equivalent to (3), the connection between 

2 R and the MN assumption is preserved. 

2 
These R can also be computed at the regional level when one tries 

to distinguish between national and regional industries (and regional 

industries of different orders ). In this case, however, the existence 

of noncompetitive imports into one region from another means that the 

2 
industry is national. High R for all regions may indicate that the 

industry consists of two subindustries, one of which is regional and one 

of which is national. In the smaller regions, only the regional 

2 
component exists, thus giving a high R . In the larger regions, the 

2 
national component gives a high R because its output is correlated 



with national income which is correlated with the income of the large 

regions. This is what appears to happen in the Printing and Publishing 

Industry, for example. Unfortunately the SIC subdivision of this 

industry group does not correspond with the mobility subdivision so the 

whole industry group must be classified as national. Thus, in practise, 

2 R does not turn out to be useful at these levels of classification, as a 

means of distinguishing between national and regional industries. 



5. The General Course of t h e  Analys is  

I n  t h e  subsequent s e c t i o n s ,  manufacturing i n d u s t r i e s  o r  groups of  

such i n d u s t r i e s  a r e  ass igned  t o  v a r i o u s  o r d e r s  i n  t h e  c l a s s i f i c a t i o n  on 

t h e  b a s i s  of c e r t a i n  d e s c r i p t i v e  s t a t i s t i c s  and/or  o t h e r  in format ion .  

The computation of t h e s e  s t a t i s t i c s  f o r  a l l  i n d u s t r i e s  i n  t h e  SIC would be 

an imposs ib le  t a s k  due t o  t h e  l a r g e  number of i n d u s t r i e s  and t h e  l a r g e  amount 

of d a t a  manipulat ion involved ( indeed,  t h e  d a t a  r equ i r ed  i s  not  n e c e s s a r i l y  

a v a i l a b l e  when t h e  number of f i r m s  i n  a n  i n d u s t r y  i s  smal l ) .  

The procedure followed h e r e  was i n s t e a d  t o  s t a r t  wi th  t h e  twenty i n d u s t r y  

groups and t o  s e e  which of t h e s e  could be c l a s s i f i e d  as i n t r a n a t i o n a l .  1 

If an  i n d u s t r y  group could not  be c l a s s i f i e d  a s  i n t r a n a t i o n a l ,  a n  a t tempt  

was made t o  s p l i t  t h e  group i n t o  two subgroups, one of which would be c l e a r l y  

i n t r a n a t i o n a l .  The o t h e r  subgroup and any groups which proved t o  be impossible  

t o  s p l i t  i n  t h i s  way were c l a s s i f i e d  a s  i n t e r n a t i o n a l .  For example, 25 Wood 

w a s  s p l i t  i n t o  two subgroups. One of t h e s e  - 251,252 Sawmills, P lan ing ,  

Shingle ,  Veneer and Plywood M i l l s  cons i s t ed  of t h e  expor t  o r i e n t e d  i n d u s t r i e s  

i n  t h i s  group and was c l a s s i f i e d  i n t e r n a t i o n a l .  The o t h e r  subgroup 25nec 

Wood n.e.c.  then  s a t i s f i e d  t h e  c r i t e r i a  f o r  i n t r a n a t i o n a l  i n d u s t r i e s .  

The i n t r a n a t i o n a l  groups o r  subgroups were then  t e s t e d  t o  s e e  i f  

t hey  could  be c l a s s i f i e d  a s  r e g i o n a l .  I f  n o t ,  a n  a t tempt  was a g a i n  

made t o  f i n d  a  s p l i t  of which one (or  more) p a r t ( s )  would be c l e a r l y  

r eg iona l .  I f  such a  s p l i t  was made, i t  was then  necessary  t o  go back 

and t e s t  whether the  p a r t s  were s t i i l  i n t r a n a t i o n a l  be fo re  t e s t i n g  

them f o r  r e g i o n a l i t y .  It was a t  t h i s  s t a g e  t h a t  10 Food and Beverages 



2 4 

was split into its nine three digit industries because the industry 

group as a whole was not clearly regional. On testing these industries 

for intranationality, 102 Fish Products and 105 Flour and Breakfast 

Cereal Products had to be added to the international category. kreover 

109 Beverages was further split into 1092,1094 Distilleries, Wineries 

which was international and 1091,1093 Soft Drinks, Breweries which was 

intranational. This subgroup and the other three digit food industries 

could then be tested for regionality. Where these industries also had 

a mixed national and regional character further splitting into four 

digit industries was attempted. Thus 101 Eat and Poultry Products, 

107 Bakery Products and 108 Miscellaneous Food were split. Each such 

four digit industry had to be rechecked for intranationality. One, 

1083VegetableOil Ells failed this test. 

Having obtained a list of regional industries or groups of 

industries, it was then necessary to determine the order. Further 

splitting of the remaining groups was found to be desirable in some 

cases not clearly belonging to one order or the other. Thus 1091 

Soft Drinks and 1093 Breweries were separated. The parts obtained 

from these splits had to be retested for intranationality and regionality 

of course. 

The final classification list, then, consists of industry groups, 

industry subgroups or individual industries. As described above, an 

industry group was split when the parts appeared to have more homogenity 

with respect to mobility of products than the whole. For the sake of 



b r e v i t y ,  t h e  account below of t h e  s t a g e s  of t h e  c l a s s i f i c a t i o n  w i l l  

t r e a t  a l l  t h e  s p l i t s  a s  having been  made a t  once a l though , as j u s t  descr ibed ,  

t h i s  was not  t h e  case.  

O r i g i n a l l y  it was intended no t  t o  cons ide r  ' industry subgroups 

whose 1973 shipments were  le.ss than  one h a l f  b i l l i o n  d o l l a r s .  Data 

problems and t h e  d e s i r e  t o  i n c r e a s e  homogenity l e d  h w e v e r  t o  t h e  

r e l a x a t i o n  of t h i s  r e s t r i c t i o n  i n  some cases .  I n d u s t r i e s  357, 1071, 

1083, 352 and 354 thus  had shipments of l e s s  t han  t h r e e  hundred 

m i l l i o n  d o l l a r s .  



6. Finding Intranational Industries 

l'bo criteria are applied here to try to distinguish intranational 

from international industries. The first of these is similar to the 

method of Isard discussed in section three. There he calculated 

(indirectly) surpluses of production over consumption and used the 

ratio of the sum of surpluses to national production as an aid to 

classification. At the international level, however, there is direct data 

on trade flcws so that one can replace the surplus to sales ratios by 

exports:sales and imports:consumptian ratios. These twa.ratios will be 

denoted by W Q  and W C  (C = Q + M -  8 .  Unfortunately data on exports 

and imports for Canada is published by commodity class rather than 

industry of origin (SC 65-202 and SC 65-203). This made it necessary to 

draw up a table of correspondence between commodity classes and industry 

groups. A commodity class was assigned to the industry group which was 

the principal producer of the commodities in the class.14 Then exports 

and imports were estimated by summing exports and imports of the 

corresponding commodity classes. Because this is a long and tedious 

exercise it was done for only one year 1973. The results are given 

in Tables 3 and 4 belm, where industry groups are listed in increasing 

order of their 19 73 X/Q or WC ratio. l5 A second column in Table 3 

gives X / Q  ratios for 1967. These are derived from a Statistics Canada 

survey on the destination of shipments of manufacturers in 1967 (SC 31-504). 

As the authors state in their summary of results, their estimates of 

exports tend to be lcw, one reason being that the survey is based on 



TABLE I11 

SIC Code 

23 

28 

26 

18 

24 

30 

17 

16 

35 

15 

10 

36 

33 

3 7 

39 

29 

3 1 

25 

2 7 

32 

Exports  t o  S a l e s  Ra t io s  f o r  Manufacturing Indus t ry  Qoups 

Name 

K n i t t i n g  Hl l s  

P r i n t i n g ,  Publ i sh ing  and A l l i e d  

F u r n i t u r e  and F i x t u r e s  

T e x t i l e s  

Clothing 

% t a l  Fab r i ca t ing  

Leather  

Rubber and P l a s t i c  Products  

Non- k t a l l i c  Eineral  Products  

Tobacco Products  

Food and Beverages 

Petroleum and Coal Products  

E l e c t r i c a l  Products  

Chemicals and Chemical Products  

Hsce l l aneous  

Primary E t a 1  

h c h i n e r y  

Wood 

Paper and A l l i e d  

Transpor t a t ion  Equipment 



TABLE I V  

Imports  t o  Consumption R a t i o s  f o r  Nnufac tu r ing  Indus t ry  Croups 

SIC Code 

15 

2 7 

36 

10 

24 

2 6 

25 

30 

2 8 

35 

29 

16 

18 

2 3 

17 

3 7 

3 3 

39 

32 

31 

N a m e  

Tobacco Products  

Paper and A l l i e d  

Petroleum and Coal Products  

Food and Beverages 

Clo th ing  

F u r n i t u r e  and F i x t u r e s  

Wood 

E t a 1  F a b r i c a t i n g  

P r i n t i n g ,  Publ i sh ing  and A l l i e d  

Non- k t a l l i c  H n e r a l  Products  

Primary Eta1 

Rubber and P l a s t i c  Products  

T e x t i l e s  

K n i t t i n g  Hl l s  

Leather  

Chemicals and Chemical Products  

E l e c t r i c a l  Products  

Hiscel laneous 

Transpor t a t ion  Equipment 

l4chinery  

WC f o r  1973 



first destination of shipments rather than final destination of shipments. 

Nevertheless, these 1967 estimates serve as a check of the reasonableness 

of the 1973 estimates. One can see that exceptin thecase of 18 Textiles, 

where the estimates are essentially the same, the 1967 estimates fall 

belaw the 1973 estimates and tend to follow the same pattern. 29 Primary 

Metal, 25 Wood and 32 Transportation Equipment are given by the authors 

of the 1967 survey as examples where their estimates of exports are low. 

The 1967 estimates for 36 Petroleum and Coal Products, 37 Chemicals and 

Chemical Products and 39 Miscellaneous were checked from 1967 data on 

exports by commodity classes. The figures obtained were .03, .17 and 

.18 respectively, again indicating the lowness of the survey estimates. 

Looking at the 1973 X/Q ratios one sees a large gap between 

39 Miscellaneous at .21 and 29 Primary Metal at .41. The last five 

groups 29 Primary bktal, 31 bbchinery, 25 Wood, 27 Paper and Allied and 

32 Transportation Equipmentwith X / Q  greater than 40% clearly form a 

separate class which should be characterized as export oriented. 
16 

These industry groups must thus be classified as internaeional. The 

first twelve groups down to 36 Petroleum and Coal Products at .ll 

appear to belong together as a class so .I1 will be taken as the cutoff 

point below which exports will not be regarded to form a significant 

part of a group's shipments. The remaining three intermediate cases 

33 Electrical Products, 37 Chemicals and Chemical Products and 39 

Miscellaneous will be regarded as having mixed characteristics with 

respect to exporting which we will try to separate out later. 



The W C  ratios are higher on the average than the X/Q ratios. 

Eight industry groups which accounted for 31% of Canadian consumption of 

and 44% of imports of manufactured goods in 1973 have T/jC at least 10% 

higher than UQ. These are 16 Rubber and Plastic Products, 17 Leather, 

18 Textiles, 23 Knitting Hlls, 2B Printihg, Publishing and Allied, 

31  Machinery, 33 Electrical Products, and 39 Miscellaneous. On the other 

hand, three industry groups which accounted for 14% of Canadian consumption 

of manufactured goods in 1973 have Y?C at least 10% less than X/Q. These 

three groups accounted for 37% of exports of manufactured goods in 1373. 

They are 25 Wood, 27 Paper and Allied and 29 Primary Btal. These figures 

illustrate the dependence of the Canadian economy on the export of 

semiprocessed goods in exchange for finished products. 

There is a clear gap in the PI/C list from 35 Non-Btallic finera1 

Products at .15 to 29 Primary &tal at .25. The W C  ratio here includes 

both competitve and noncompetitive imports. Recalling from section 

four that only low competitive imports are required for intranationality, 

it seems reasonable to take .15 as the cutoff point below which 

competitive imports are not important. In any case whenwe look at the 

second criterion we will see that the choice of .15 as opposed to .10 

does not make any difference to the final results. For the industry 

groups with WC greater than .24 it is not clear i~hether competitive 

inports are important or not. 

For an intranational industry,both exports and competitive 

imports should be unimportant. Thus combining the above remarks 



we have the follwing first classification results. 

International Intranational 

2 5 Wood 10 Food and Beverages 

2 7 Paper and Allied 15 Tobacco Products 

29 Primary bktal 24 Clothing 

31 Mwhinery 26 Furniture and Fixtures 

32 Transportation Equipment 28 Printing, Publishing and Allied 

30 tktal Fabricating 

35 Non- Etallic Hneral Products 

3 6 Petroleum and Coal Products 

Unclassified 

16 Rubber and Plastic Products 

17 Leather 

18 Textiles 

2 3 Knitting Mills 

33 Electrical Products 

3 7 Chemicals and Chemical Products 

39 Miscellaneous 

The second criterion which has been used as an aid to classification 

has been discussed in section four. If Q is regressed on a constant and 

2 Y for each industry group, then a high R is evidence of intranationality. 

Ha u  high R2 should be and whether this test does tend to distinguish 

between international and intranational industries can be determined by 

examining the R2 obtained for those industries we have already classified. 



For the purposes of these regressions data was collected for the 

years 1966 - 74.17 The period was kept short to try and avoid the effects 

of structural change on the economy. This works against the desirable 

condition of a period in which there were considerable fluctuations in 

Canada's economic position vis-a-vis the rest of the world. On the 

other hand, the fact that Canada was forced to unpeg the dollar in 1970 

indicates that such fluctuations did exist. 

A run on annual data was made and also a run on semiannual data 

with a seasonal dummy18 because this increased the degrees of freedom 

from 7 to 15 and could get shorter term fluctuations to affect the 

results of the regression. The use of shorter periods has appeared I 
I 

2 I 

to work because the semiannual R distinguishes better between international 

2 and intranational industries than the annual R . It should be noted that 

there are some slight discontinuities in some of the data on shipments I 
j 

due to changes in the SIC definitions in 1970. Fhjor discontinuities, 
I I 

which affect only 16 Rubber and Plastic Products, 18 Textiles and I 
39 &Escellaneous, have been corrected for. l9 Table 5 gives the values 

2 of R obtained in both the semiannual and annual cases. Industry 

2 groups are listed in order of declining semiannual R . 
One see$ in Table 5 that the intranational industries do not fall 

below the international industries with two exceptions. These two 

exceptions have explanations. A change in accounting procedures in the I 

Tobacco Products Industry in 196g20 has led to a discontinuity in the 

data on shipments for this industry while the Petroleum and Coal Products 



SIC Code 

3 3 

TABLE V 

C o e f f i c i e n t  of Determinat ion between Shipments and (TJP 

Name 

P r i n t i n g ,  Pub l i sh ing  and A l l i e d  

Clo th ing  

Miscellaneous 

Rubber and P l a s t i c  Products  

Non- F k t a l l i c  E n e r a l  Products  

b t a l  F a b r i c a t i n g  

Food and Beverage 

E l e c t r i c a l  Products  

K n i t t i n g  Mills 

T e x t i l e s  

F u r n i t u r e  and F i x t u r e s  

T ranspor t a t ion  Equipment 

Richinery 

Leather  

Primary Eta1 

Chemicals and Chemical Products  

Tob acco Products  

Paper and A l l i e d  

Petroleum and Coal Products  

Wood 

2 2 
S.A.R means t h e  R from t h e  run on semiannual da t a .  

2 2 
A.R means t h e  R from t h e  run on annual  d a t a .  

Class .  means t h e  c l a s s i f i c a t i o n  ass igned  t o  t h i s  i ndus t ry  group 

above on page 31. A = i n t r a n a t i o n a l ,  E = i n t e r n a t i o n a l .  

Class .  # 

A 

A 

A 

A 

A 

A 

E 

E 

E 

A 

E 

A 

E 



has been subject to massive price increases on its raw materials. The 

2 
table shows then that the semiannual R does tend to distinguish 

between intranational and international industries. In light of the 

remarks made in section four, 16  Rubber and Plastic Products may be 

classified as intranational ( X / Q  = .08). 39 ~5scellaneous has X/Q = .21, 

2 
however, and the high R may be due to the miscellaneousness, i. e. -,a 

large number of effects tending to cancel each other out. This group is 

classified as international on the basis of X / Q .  33 Electrical Products 

still appears to have mixed characteristics. 23 Knitting PYlls and 18 

Textiles have been subject to strong structural changes during the 

period in question, a fact which is evident from a comparison of the 

price indices of these groups with the national price index. 21 This is 

partly due to the growing popularity of double knit and manmade fabrics, 

changes which have originated abroad. Both these groups should thus 

be classified as international. Finally 17 Leather and 37 Chemicals 

and Chemical Products should also be classified as international. 

There is evidence of import competition for   eat her?* and Chenicals 
and Chemical Products has X / Q  = .20, too high for an intranational 

industry. In conclusion, on the basis of Table 5 we choose to use 

2 
a semiannual R greater than .96 as evidence of an intranational 

industry and we have obtained the following additional classification 

results. 



I n t e r n a t i o n a l  I n t r a n a t i o n a l  

39 Miscellaneous 16 Rubber and P l a s t i c  

23 K n i t t i n g  Mills Products  

18 T e x t i l e s  

1 7  Lea ther  Unc la s s i f i ed  

3  7 Chemicals and Chemical Products  3  3  E l e c t r i c a l  P roduc t s  

The next  s t a g e  of t h e  a n a l y s i s  i s  t o  s p l i t  some of  t h e s e  

i n d u s t r y  groups i n t o  subgroups o r  i n d i v i d u a l  i n d u s t r i e s  which w i l l  have 

b e t t e r  homogeni tywi th  r e s p e c t  t o  m o b i l i t y  of p roducts  than  t h e  group 

t aken  a s  a  whole. S e c t i o n  f i v e  commented on t h e  procedure b y  which 

t h e s e  s p l i t s  were  a r r i v e d  a t .  Table  6,  over  t h e  page, g i v e s  t h e  X/Q  

and PIC r a t i o s  computed f o r  t h e s e  s p l i t s .  

Again t h e  1967 X / Q  f i g u r e s  e i t h e r  a r e  c l o s e  t o  t h e  1973 f i g u r e s  

o r  l i e  below them (with t h e  excep t ion  of 102 F i s h  P roduc t s ) .  The only  

d i sc repancy  which needs i n v e s t i g a t i o n  i n  view of t h e  10% c u t o f f  f i g u r e  

on t h i s  s t a t i s t i c  i s  1083Vege tah l eOi l  M l l s .  However, a  c a l c u l a t i o n  

from t h e  commodity s t a t i s t i c s  g i v e s  X/Q = .22 f o r  1967 i n d i c a t i n g  t h a t  

t h e  survey e s t i m a t e  i s  f a r  t oo  low. 

Ve naw c l a s s i f y  t h e  i n d u s t r y  subgroups l i s t e d  i n  Table  6  w i t h  

t h e  s t a n d a r d s  developed f o r  i n d u s t r y  groups i n  mind. Subgroups w i t h  

X/Q g r e a t e r  t han  .10 w i l l  b e  c l a s s i f i e d  a s  i n t e r n a t i o n a l  a s  b e i n g  

expor t  o r i e n t e d .  The two lwest  such c a s e s  a r e  1083Vege tab l eOi l  

M l l s  a t  .18 and 105 F lour  and Breakfas t  Cerea l  Products  a t  .23. A 

l i t t l e  ex t ra  a t t e n t i o n  w i l l  b e  g iven  t o  t h e s e  two cases .  



TABLE VI -- 
X / Q  and W C  Rat ios  f o r  some Indus t ry  Subgroups 

SIC Code Name 

S laugh te r ing  and *at Processors  

P o u l t r y  Processors  

F i s h  Products  

F r u i t  andVegetahleProcessors  

Dairy Products  

F lour  and Breakfas t  Cerea l  Products  

Feed b n u f a c t u r e r s  

B i s c u i t  f i n u f a c t u r e r s  

Bakeries  

Confect ionery Wnufac turers  

Cane and Beet Sugar Processors  

Vegetable  O i l  Ells 

Miscellaneous Food Processors  

S o f t  Drink I-hnufacturers 

D i s t i l l e r i e s ,  Wineries  

Breweries 

186,187 Carpet ,  lbt, Rug, Canvas Products ,  .01 .02 .13 

Cotton and J u t e  Bag I n d u s t r i e s  

18nec T e x t i l e s  n .e .c .  .06 .06 .29 

251,252 Sawmills, P lan ing ,  Shingle ,  

Veneer and Plywood Y i l l s  

25nec Wood n.e.c. 



Pulp and Paper Fills 

Asphalt  Roofing Einufac turers ,  

Ksce l l aneous  Paper Conver te rs  

Paper Box and Bag Mmufacturers  

Fabr ica ted  S t r u c t u r a l  & t a l  Indus t ry  

Pe ta l  Fab r i ca t ing  n. e .  c .  

Truck Body and T r a i l e r  Phnufacturers  

T ranspor t a t ion  Equipment n .e .c .  

Communications Equipment 

E l e c t r i c a l  Products  n .e .c .  

Cement f anu fac tu re r s  

Concrete Products  Ninufacturers  

Ready- K x  Concrete  k n u f  a c t u r e r s  

Abrasives f i n u f a c t u r e r s  

Non- Ye ta l l i c  H n e r a l  Products  n.e.c.  

Y ~ n u f a c t u r e r s  of Kxed F e r t i l i z e r s ,  

P l a s t i c s ,  Syn the t i c  Resins ,  

I n d u s t r i a l  Chemicals 

Chemicals and Chemical Products  n.e.c.  .05 

+ due t o  t h e  c o n f i d e n t i a l i t y  of some d a t a ,  t h e s e  numbers 

.65 

.03 

.oo 

.02 

.06 

.02 

.35 

.29 

.06 

.03 

.oo 
+ 

.01 

. 6 3  

. 0 3  

.17 

.04 

a r e  only  

upper bounds on t h e  r e a l  f i g u r e s .  



A l l  o t h e r  c a s e s  have X / Q  g r e a t e r  than  . 2 8  and r e q u i r e  no f u r t h e r  comment. 

Indus t ry  subgroups w i t h  X / Q  l e s s  than  .10 and YiC l e s s  than  -17 

w i l l  b e  c l a s s i f i e d  a s  i n t r a n a t i o n a l .  The b o r d e r l i n e  c a s e s  on Y!C a r e  

186,187 Carpe ts  e t c .  a t  .13, 30nec Yetal F a b r i c a t i n g  n.e.c.  a t  .16 and 

324 Truck Body and T r a i l e r  b n u f a c t u r e r s  a t  .15. These w i l l  b e  watched i n  

t h e  second t e s t .  A l l  o t h e r  subgroups have l cm expor t s  and Y$C from 

.22 t o  .28. These c a s e s  remain u n c l a s s i f i e d .  Thus t h e  fo l lowing  

r e s u l t s  have b  een ob t a i n e d  . 
I n t e r n a t i o n a l  I n t r a n a t i o n a l  

102 F i s h  Products  1011 S laugh te r ing ,  & a t  

105 Flour ,  Breakfas t  Cerea l  101 2 Pou l t ry  Processors  

1083 Vegetable O i l  H l l s  104 Dairy Products  

109 2,109 4  D i s t i l l e r i e s ,  Wineries 106 Feed 

251,252 Sawmills e t c .  1071 B i s c u i t s  

27 1 Pulp and Paper Ells 107 2  Baker ies  

32nec Transpor t a t ion  Equip. n .e .c .  1082 Sugar 

335 Communications Equip. 109 1 S o f t  Drinks 

357 Abrasives 1093 Breweries 

372,373,378 Kxed F e r t i l i z e r  e t c .  186,187 Carpe ts  ezc . 
2  5nec Wood n.e .c .  

272,274 Paper n.e .c .  

2 7 3  Paper Box and Bag 

302 Fab. S t r u c t u r a l  & t a l  



Unc las s i f i ed  

103 F r u i t  and Vegetable 

1081 Confect ionery 

18nec T e x t i l e s  n .e .c .  

I n t r a n a t i o n a l  

30nec B t a l  F a b r i c a t i n g  n.e.c. 

3  24 Truck Body and T r a i l e r  

352 Cement 

33nec E l e c t r i c a l  Products  n .e .c .  354 Concrete Products  

35nec Now E t a l l i c  Kin. Products  355 Ready- Mix Concrete  

37nec Chemicals n.e.c.  1089 Mscel laneous  Food 

For f u r t h e r  evidence,  r e g r e s s i o n s  were  run  f o r  t h e s e  subgroups a s  

was done f o r  i n d u s t r y  groups. The r e s u l t s  are given i n  Table 7 on t h e  

2 
next  page. The va lues  of R c a l c u l a t e d  f o r  t h i s  t a b l e  g e n e r a l l y  ag ree  

w i t h  those  c a l c u l a t e d  f o r  i n d u s t r y  groups. There a r e  f i v e  c a s e s  of 

2 
i n t r a n a t i o n a l  subgroups having abnormally l o w  R . These cases  appear  

t o  b e  exp la inab le .  

from A g r i c u l t u r e  a s  

of t h i s  i ndus t ry .  23 

106 Feed b n u f a c t u r e r s  i s  s u b j e c t  t o  compet i t ion  

g r a i n  may b e  s u b s t i t u t e d  f o r  some of t h e  products  

1072 Bakeries  is  a f f e c t e d  b y  changes i n  t h e  p r i c e  

of wheat f l o u r  and a l s o  t h e r e  have been  s t a t i s t i c a l  problems w i t h  e s t ima t ing  

t h e  shipments of t h e  many s m a l l  e s t ab l i shmen t s  i n  t h i s  i ndus t ry .  24 1082 

Cane and Beet Sugar Processors  has  been  a f f e c t e d  b y  ex t r ao rd ina ry  i n c r e a s e s  

i n  t h e  p r i c e  of imported raw cane sugar .  25 (This  c a s e  i s  s i m i l a r  t o  t h e  

c a s e  of Petroleum Products , )  The d a t a  f o r  1089 Niscellaneous Food 

Processors  has  a  d i s c o n t i n u i t y  i n  i t  due t o  t h e  change i n  t h e  Standard 

I n d u s t r i a l  C l a s s i f i c a t i o n .  P r i o r  t o  1970, %caroni  Phnufacturers  were  

no t  included i n  t h i s  i ndus t ry .  F i n a l l y  302  Fabr ica ted  S t r u c t u r a l  Ektal 

i s  uns t ab le  because  of i t s  l i n k s  t o  t h e  c o n s t r u c t i o n  indus t ry ,  



SIC Code 

101 1 

1012 

102 

103 

104 

105 

106 

107 1 

1072 

1081 

1082 

1083 

1089 

109 1 

1092,1094 

109 3  

186,187 

18nec 

251,252 

25nec 

TABLE V I I  

C o e f f i c i e n t  of Determinat ion between Shipments and 

f o r  some Indus t ry  Subgroups 

Name 

Slaughter  i n  and m a t  Pr 

P o u l t r y  Processors  

F i s h  Products  

F r u i t  andVege tab leProcesso r s  

Dairy Products  

F lour  and Breakfas t  Cerea l  Products  

Feed &nufac tu re r s  

B i s c u i t  k n u f a c  t u r e r s  

Bakeries  

Confect ionery b n u f a c t u r e r s  

Cane and Beet Sugar Processors  

Vegetable O i l  Ells 

Mscel laneous  Food Processors  

S o f t  Drink Mmufacturers  

D i s t i l l e r i e s ,  Wineries 

Breweries 

Carpet ,  kt, Rug, Canvas Products ,  

Cotton and J u t e  Bag I n d u s t r i e s  

T e x t i l e s  n. e .  c .  

Sawmills, P lan ing ,  Shingle  

Veneer and Plywood Mills 

Wood n.e.c.  

Class .  

A 

A 

E 

A 

E 

A 

A 

A 

A 

E 

A 

A 

E 

A 

A 

E 

A 



Pulp and Paper Mills 

Asphal t  Roofing Ffanufacturers , 
Miscellaneous Paper Converters  

Paper Box and Bag Manufacturers 

Fabr ica ted  S t r u c t u r a l  e t a 1  Indus t ry  

&tal  F a b r i c a t i n g  n.e.c. 

Truck Body and T r a i l e r  E n u f a c t u r e r s  

T ranspor t a t ion  Equipment n.e.c. 

Communications Equipment 

E l e c t r i c a l  Products  n.e.c.  

Cement Eknufacturers  

Concrete Products  Manufacturers 

Ready- Yix Concrete Phnufacturers  

Abrasives Fhnufacturers  

NOW E t a l l i c  Mineral Products  n. e. c . 

&nufac tu re r s  of Mixed F e r t i l i z e r s ,  

P l a s t i c s ,  Syn the t i c  Resins  

I n d u s t r i a l  Chemicals 

Chemicals and Chemical Products  n. e.  c .  .97 

+ f o r  t h e  per iod  1966 - 73 only  a s  19 74 d a t a  no t  a v a i l a b l e .  

1 t h i s  f i g u r e  i s  f o r  the  t h r e e  i n d u s t r i e s  352, 354, 355 combined. 

n.a. d a t a  not  a v a i l a b l e  f o r  semiannual r eg re s s ion .  Annual d a t a  

taken from SC 31-203. 

A = i n t r a n a t i o n a l  

E = i n t e r n a t i o n a l  



p a r t i c u l a r l y  t o  major p r o j e c t s  such a s  Expo 67. 

On t h e  o t h e r  hand, of t h e  t e n  subgroups a l r e a d y  knmn t o  b e  

2  i n t e r n a t i o n a l ,  on ly  two have h igh  R . The s t a b i l i t y  of ove r seas  

' demand f o r  t h e  products  of 1092 D i s t i l l e r i e s  and 32nec Transpor t a t ion  

Equipment n.e.c. poss ib ly  r e s u l t s  from t h e  n a t u r e  of t h e  product  i n  

t h e  f i r s t  ca se ,  and t h e  Autopact agreement w i t h  t h e  U.S. i n  t h e  second 

case.  

One con t inues  then  t o  f e e l  j u s t i f i e d  i n  u s ing  t h e  semiannual R 
2  

a s  a n  a d d i t i o n a l  s t a t i s t i c  t o  determine c l a s s i f i c a t i o n .  Turning t o  t h e  

u n c l a s s i f i e d  cases ,  103 F r u i t  andVege tab leProcesso r s ,  1081 Confect ionery 

Mmufacturers ,  33nec E l e c t r i c a l  Products  n .e .c . ,  35nec Non-Wtal l ic  

Mineral Products  n.e.c. and 37nec Chemicals and Chemical Products  n .e .c .  

2 a l l  have semiannual R ranging  from .96 t o  .98 and so  a r e  c l a s s i f i e d  

a s  i n t r a n a t i o n a l .  The remaining c a s e  18nec T e x t i l e s  n.e.c.  comprises 

t h e  major p a r t  of 1 8  T e x t i l e s  ( R ~  = .94).  It i s  f e l t  t h a t  t h e  comments 

made concerning 18 T e x t i l e s  above shou ld  apply  he re  s o  18nec is  

c l a s s i f i e d  i n t e r n a t i o n a l .  

F i n a l l y ,  concerning t h e  b o r d e r l i n e  c a s e s  on t h e  X / Q  and M/C 

2  
s t a t i s t i c s ,  t h e  semiannual R confirms t h a t  t h e s e  were proper ly  

c l a s s i f i e d  except  perhaps i n  t h e  c a s e  of 324 Truck Body and T r a i l e r  

Yanufacturers.  This  i n d u s t r y  h a s , h a ~ e v e r , b e e n  s u b j e c t  t o  excep t iona l ly  

r ap id  g r m t h  i n  r ecen t  yea r s  ( s ee  SC42-217) which may exp la in  why t h e  annual  

2 
R i s  no t  h ighe r  (e .g .  due t o  s t r u c t u r a l  change).  



7 .  Finding Regional I n d u s t r i e s  

The above a n a l y s i s  produced a  l i s t  of 31 i n t r a n a t i o n a l  i n d u s t r y  

s d g r o u p s  o r  groups. The next  s t a g e  i s  t o  d i s t i n g u i s h  between those  

which a r e  n a t i o n a l  and t h o s e  which a r e  r e g i o n a l  of some o rde r .  Th i s  

is  equiva len t  t o  determining which ones a r e  compatible  w i t h  t h e  subd iv i s ion  

of  Canada i n t o  Eas t e rn  and Western Regions. Ava i l ab l e  f o r  t h i s  purpose 

a r e  t h e  r e s u l t s  of t h e  1967 Survey on i n t e r p r o v i n c i a l  t r a d e  b y  i n d u s t r y  

(SC 31-504). From t h i s  i t  i s  p o s s i b l e  t o  compute shipments from t h e  

West t o  t h e  Eas t  (denoted WE) and from t h e  Eas t  t o  t h e  West (EW). 

It i s  a l s o  p o s s i b l e  t o  compute shipments o r i g i n a t i n g  i n  t h e  West (WC) 

and i n  t h e  Eas t  (EQ) (which inc lude  expor t s  t o  o t h e r  c o u n t r i e s ) .  The 

s t a t i s t i c s  WE/WQ and EW/EQ a r e  then  s i m i l a r  f o r  t h e  r eg ions  t o  t h e  X/Q 

s t a t i s t i c  f o r  t h e  na t ion .  S i m i l a r l y  one can  compute shipments 
26 

whose f i r s t  d e s t i n a t i o n  is  t h e  West (WC) and sh ipmentswhose  f i r s t  

d e s t i n a t i o n  i s  t h e  Eas t  (EC). The r a t i o s  EW/WC and WE/EC a r e  s i m i l a r  

t o  WC. The f o u r  r a t i o s  WJ3/WQ, EW/WC, EW/EQ and WE/EC form a  b a s i s  

f o r  dec id ing  whether  i n t e r r e g i o n a l  shipments a r e  important  f o r  a 

p a r t i c u l a r  i ndus t ry .  

Unfor tuna te ly ,  some of t h e  d a t a  needed i s  c o n f i d e n t i a l .  I n  such 

c a s e s ,  h a e v e r ,  i t  has  been  p o s s i b l e  i n  most c a s e s  t o  f i n d  s a t i s f a c t o r y  

upper and lower bounds f o r  t h e  missing d a t a  and thus  t o  c a l c u l a t e  a  

range w i t h i n w h i c h  t h e  d e s i r e d  s t a t i s t i c  l i e s .  The example of 106 

Feed &nufac tu re r s  w i l l  i l l u s t r a t e  t h e  procedure. I n  c a l c u l a t i n g  WE, 

t h e  f o l l m i n g  shipments a r e  c o n f i d e n t i a l ;  Nmitoba t o  PEI  and 



NEW Brunwick ,  Alber ta  t o  Ontar io  and B.C.  t o  Quebec and Ontar io .  The 

sum of t h e  two unknown shipments i n t o  Ontar io  can b e  obta ined  b y  

s u b t r a c t i n g  shipments from o t h e r  provinces  i n t o  Ontar io  from t o t a l  

shipments i n t o  Ontar io  because  t h e s e  f i g u r e s  a r e  given.  A l m e r  

bound f o r  t h e  o t h e r  t h r e e  unknown shipments i s  0. The two ulknown 

shipments i n t o  Quebec a r e  from B.C. and P.E.1,. The sum of t h e s e  m o  

unknmn shipments can b e  obta ined  b y  s u b t r a c t i n g  kncmn' shipments i n t o  

Quebec from t o t a l  shipments i n t o  Quebec. Th i s  sum g ives  a n  upper bound 

f o r  shipments from B.C. t o  Quebec. S i m i l a r l y  i f  k n w n  shipments 

o r i g i n a t i n g  i n  Minitoba are sub t r ac t ed  from t o t a l  shipments o r i g i n a t i n g  

i n  B n i t o b a  a n  upper bound f o r  shipments from Eini toba t o  P.E.I. p l u s  

New Brunswick i s  obta ined .  Th i s  i s  a r e l a t i v e l y  easy  example. Other 

c a s e s  r equ i r ed  much more complicated manipulat ions.  Because of t h e  

n e c e s s i t y  of t ak ing  r e s i d u a l s  and because  d a t a  on t h e  A t l a n t i c  Provinces 

and t h e  Yukon and Northwest T e r r i t o r i e s  i s  most o f t e n  c o n f i d e n t i a l ,  

i t  was e a s i e s t  t o  i nc lude  t h e  Yukon and t h e  Nort lwest  T e r r i t o r i e s  

i n  t h e  Eas t .  

The s t a t i s t i c s  WQ/NQ and WC/NC NQ = W Q  + EQ and NC = WC + EC) 

have a l s o  been  computed. Where t h e s e  a r e  obviously d i s p a r a t e ,  t h e  

i ndus t ry  has  b e e n  c l a s s i f i e d  a s  n a t i o n a l  and no a t tempt  has  been  made 

t o  e s t ima te  t h e  o t h e r  s t a t i s t i c s .  Th i s  avoids  some of t h e  d a t a  problems. 

A look a t  t h e  i n t e r r e g i o n a l  t r a d e  r a t i o s  i n  Table 8 on t h e  next  

page r e v e a l s  two d e f i n i t e  groups. One group of t h i r t e e n  has  a l l  r a t i o s  

less than .15. Each menher of another  group of seventeen has  i t s  



TABLE VIII 

Trade Ratios for Western and Eastern Regions 

SIC Code wQ/NQ WC/NC WE/WQ EWIWC EW/EQ WE/EC 



+ t h e s e  f i g u r e s  a r e  f o r  187 only  

n.a. d a t a  requi red  f o r  c a l c u l a t i o n  no t  a v a i l a b l e  

maximum r a t i o  a t  l e a s t  .27. Th i s  group inc ludes  a l l  i n d u s t r i e s  f o r  

which t h e  r a t i o s  were n o t  c a l c u l a t e d  due t o  t h e  d i s p a r i t y  between 

WQ/NQ and WC/NC. 27 There i s  one a d d i t i o n a l  ca se ,  1082, f o r  which t h e  

r a t i o s  a r e  not  a v a i l a b l e .  This  gap w i l l  b e  taken  t o  S e  t h e  d i v i d i n g  

l i n e  w i t h  t h e  f i r s t  group be ing  c l a s s i f i e d  a s  r e g i o n a l  i n d u s t r i e s  

and t h e  second a s  n a t i o n a l  i n d u s t r i e s .  Th i s  d i v i s i o n  provides  two 

c l e a r l y  d i s t i n c t  groups and t h i s  d i s t i n c t i o n  would b e  l o s t  i f  any 

of t h e  i n d u s t r i e s  i n  t h e  f i r s t  group were  c l a s s i f i e d  a s  n a t i o n a l .  

Of course ,  no indus t ry  i s  p e r f e c t l y  homogeneous w i t h  r e spec t  t o  

mob i l i t y  of  products ,  so  c l a s s i f y i n g  an  i n d u s t r y  a s  r eg iona l  means only  

t h a t  t h i s  i s  t h e  predominant form of t h e  mob i l i t y  of t h e  products  of 

t h i s  i ndus t ry .  

A s tudy  of 1082 Cane and Beet Sugar Ref iners  was made by the  

- 



Food P r i c e s  Review Board i n  1974.and 1975. The r e s u l t s  of a  

survey  of n i n e  major r e t a i l e r s  i n d i c a t e d  t h a t  t h e r e  was no 

t r a d e  betweemEastern and Western Regions i n  r e f i n e d  sugar., ' ' 

r11, P. 

We have 

1011 

103- 

107 1 

1081 

1089 

15 

16 

186,187 

24 

26 

272,274 

28 

30nec 

324 

33nec 

35nec 

37nec 

151, Thus t h i s  i n d u s t r y  should b e  c l a s s i f i e d  a s  r e g i o n a l .  

then  t h e  f  o l l w  i n g  l ist  

Nat iona l  Regional 

S laughter ing ,  E a t  1012 P o u l t r y  Processors  

F r u i t  and Vegetable 104 Dairy Products  

B i s c u i t s  106 Feed 

Confect ionery 1072 Baker ies  

Miscellaneous Food 1082 Sugar 

Tobacco Products  109 1 S o f t  Drinks 

Rubber and P l a s t i c  Prods. 1093 Breweries 

Carpe ts ,  e t c .  25nec lood n.  e. c .  

Clo th ing  273 Paper Box and Bag 

F u r n i t u r e  and F i x t u r e s  302 Fab. S t r .  E t a 1  

Paper n. e.c.  352 Cement 

P r i n t i n g ,  Pub l i sh ing  3  54 Concrete Products  

Yetal F a b r i c a t i n g  355 Ready- K x  Concrete 

Truck Body and T r a i l e r s  3  6 Pe t . ,  Coal Prods. 

E l e c t r i c a l  Products  nec. 

Non- k t a l l i c  E n .  Prods. nec. 

Chemicals n .e .c .  



It should be pointed out that these results are based on 1967 data 

which may in some cases no longer give a valid picture of interprovincial 

trade. For example, 324 Truck Body and Trailers has clearly been 

undergoing structural change recently, due to the growing popularity of 

campers and mobile homes. The West's share of the output of this 

industry increased from approximately 28% in 1967 to approximately 40% 

for 1969 - 71 and then declined to 35% in 1973. 
For regional industries, the MIW assumption (section four) is that 

the increase in demand for the product of a regional industry is 

proportional to the increase in regional income. This was tested by 

regressing regional shipments on a constant and regional personal income 

for the period 1965 - 73.28 Unfortunately, much of the data required 

was confidential, particularly for those national industries concentrated 

in Quebec and ~ n t a r i o . ~ ~  The results obtained for those industries 

classified above as regional were: 

SIC Code 

1012 

104 

106 

1072 

1082 

109 1 

103 3 

25nec 

Name 

Poultry Processors 

Dairy Products 

Feed 

Bakeries 

Sugar 

Soft Drinks 

Breweries 

Wood n.e.c. 

West R 2 

.89 

.99 

.9 1 

.87 

insufficient 

.98 

.9 8 

.95 

East R 2 

.9 1 

.9 8 

.83 

.94 

data 

.99 

.99 

.9 5 



273 Paper Box and Bag .9 8  .99 

302 Fabr ica ted  S t r  . W t a l  .57 .61 

352 Cement i n s u f f i c i e n t  d a t a  

354 Concrete Products  .83 -87.  

355 Ready- f i x  Concrete .9 1 .57 

3 6 Petroleum, Coal Prods. i n s u f f i c i e n t  d a t a  

It seems t h a t  t h e  MTW assumption does no t  always o r  i n  most 

2 
c a s e s  hold. The i n d u s t r i e s  which have a t  l e a s t  one R belaw .90  

appear  t o  f a l l  i n  t h i s  ca tegory .  302 Fabr i ca t ed  S t r u c t u r a l  W t a l ,  

352 Cement, 354 Concrete Products ,  and 355 R e a d p a x  Concrete a r e  

l i nked  t o  t h e  c o n s t r u c t i o n  i n d u s t r y .  106 Feed R n u f a c t u r e r s ,  1072 

Baker ies ,  1082 Sugar and 36 Petroleum and Coal Products  a r e  dependent 

on t h e  p r i c e  of a  raw m a t e r i a l  which i s  s e t  i n t e r n a t i o n a l l y .  1012 

P o u l t r y  Processors  competes w i t h  t h e  *at Process ing  Indus t ry .  Thus 

i n  a l l  t h e s e  cases ,  t h e r e  a r e  s t r o n g  f a c t o r s  o t h e r  t han  t h e  c u r r e n t  

l e v e l  of r e g i o n a l  income which determine output  s o  t h a t  t h e  WW 

assumption i s  unreasonable.  

It was only  p o s s i b l e  t o  l ook  a t  f i v e  n a t i o n a l  i n d u s t r i e s .  

West R 
2 

East  R 
2 

SIC Code Name 

1011 Slaughter ing ,  Wat  .9 6  .89 

2 6 F u r n i t u r e  and F i x t u r e s  .9 0  .9 5 

28 P r i n t i n g ,  Pub l i s h i n g  1.00 .99 

30nec E t a 1  Fabr i ca t ing  n . e . c .  .9 8  .9 8 

324 Truck Body and T r a i l e r s  .99 .9 1 



A l l  t h a t  can  b e  deduced from t h e s e  f i g u r e s  i s  t h a t  28 P r i n t i n g ,  

Publ i sh ing  and A l l i e d  and 30nec & t a l  F a b r i c a t i n g  n.e .c .  con ta in  

r e g i o n a l  s u b i n d u s t r i e s  which a r e  not  i d e n t i f i e d  b y  t h e  Standard 

I n d u s t r i a l  ~ l a s s i f i c a t i o n . ~ ~  This  was d i scussed  a t  t h e  end of 

s e c t i o n  fou r .  



8. Determining t h e  Order of Regional I n d u s t r i e s  

An indus t ry  i s  r e g i o n a l  of o r d e r  k i f  i t  i s  compatible  w i t h  t h e  

s u b d i v i s i o n  of o rde r  k b u t  no t  w i t h  t h e  subd iv i s ion  of  o r d e r  k + 1. 

Thus, w e  cont inue  b y  determining i n  sequence which r e g i o n a l  i n d u s t r i e s  

are c o m p a t i b l e w i t h  t h e  subd iv i s ion  of o r d e r  two, t h e  subd iv i s ion  of 

o r d e r  t h r e e  and t h e  subd iv i s ion  of o r d e r  fou r .  For each r eg ion  i n  t h e  

subd iv i s ion  and each i n d u s t r y  t o  b e  cons idered ,  t h e  s t a t i s t i c s  X / Q  and 

&'c a r e  c a l c u l a t e d  from t h e  1967 survey d a t a  6ghere p o s s i b l e ) .  Here X 

means shipments from t h e  r e g i o n  t o  o t h e r  p a r t s  of Canada and Kmeans 

shipments from o t h e r  p a r t s  of Canada i n t o  t h e  region.  Q means t o t a l  

shipments o r i g i n a t i n g  i n  t h e  r eg ion  and C t o t a l  shipments from 

Canadian sources  i n t o  t h e  reg ion .  For t h e  subd iv i s ion  of o r d e r  two, 

t h e  v a l u e s  of t h e s e  s t a t i s t i c s  a r e  g iven  i n  Table 9 .  

TABLE 

+ 
Trade Ra t io s  f o r  th.e Subdiv is ion  of Order %o 

SIC Code 

1012 

ATL . QUE . ONT . PRAR. B.C. 





+ f o r  each indus t ry ,  t h e  f i r s t  l i n e  i s  X / Q  and t h e  second V/C. 

n.a. d a t a  no t  a v a i l a b l e  

0  1- .02 

. lo-. 11 

The d a t a  aga in  d i v i d e s  t h e s e  i n d u s t r i e s  i n t o  txo  groups o r  

perhaps i n t o  two groups w i t h  two in t e rmed ia t e  ca ses  1091 and 36. 

I n d u s t r i e s  1012 Pou l t ry  Products ,  106 Feed, 25nec Wood n.e .c . ,  273 

Paper Box and Bag and 302 Fabr ica ted  S t r u c t u r a l  M t a l  a l l  have a t  l e a s t  

one t r a d e  r a t i o  g r e a t e r  than  .30 so  a r e  n o t  compatible  w i t h  t h i s  

subd iv i s ion  and w i l l  b e  c l a s s i f i e d  a s  r e g i o n a l  i n d u s t r i e s  of o r d e r  one. 

104 Dairy Products ,  1072 Baker ies ,  1093 Breweries,> 352 Cement, 354 

Concrete  Products ,  and 355 Ready-Mix Concrete have a l l  t r a d e  r a t i o s  

b elm . I 5  and w i l l  b e  assumed t o  b e  compatible  w i t h  t h e  second o rde r  

s u b d i ~ i s i o n . ~ ~  .15 has been  used a s  t h e  b o r d e r l i n e  i n  t h e  previous  

s e c t i o n .  I n  any case ,  t h e  only  two r a t i o s  c l o s e  t o  t h i s  b o r d e r l i n e  

a r e  t h e  WC r a t i o s  f o r  t h e  A t l a n t i c  Provinces i n  i n d u s t r i e s  104 and 

354 ( . I 3  and -14 r e s p e c t i v e l y ) .  These f i g u r e s  c a n b e  expected t o  f a l l  

h m e v e r  a s  t h e  A t l a n t i c  economy grows. This  is  apparent  from t h e  EfC 

f i g u r e s  f o r  t h e  l a r g e r  r eg ions  ( see  p .6) .  Thus t h e  c l a s s i f i c a t i o n  i s  

no t  t h a t  dependant on t h e  spec i - f i c  choice  of b o r d e r l i n e .  

Looking now a t  36 Petroleum and Coal Products ,  t h e  survey d a t a  

shows t h a t  those  r a t i o s  over  .10 a r e  l a r g e l y  composed of a t r a d e  f l w  



from Quebec t o  Ontar io  and ano the r  flow from Albe r t a  t o  B.C. .  This  

appears  t o  b e  bo rde r  t r a d e  ( see  p. 5) ~ a u s e d  b y  t h e  smal l  number of 

f i rms  i n  t h i s  i ndus t ry  i n  r e l a t i o n  t o  t h e  s i z e  of t h e  market.  This  

i n d u s t r y w i l l b e  c l a s s i f i e d  a s  compatible w i t h  t h e  second o r d e r  

subd iv i s ion  on t h e  grounds t h a t  bo rde r  t r a d e  can tend t o  b e  neglec ted  

a s  f a r  a s  t h e  c l a s s i f i c a t i o n  i s  concerned. 

The o t h e r  c a s e  o n w h i c h  t h e r e  i s  d a t a  i s  1091 S o f t  Drink 

l%nufacturers .  Here about  h a l f  of t h e  imports  of t h e  A t l a n t i c  Provinces 

o r i g i n a t e  i n  Ontar io  and about h a l f  of B . C . ' s  i n p o r t s  cone from Ontar io  

and Quebec i n d i c a t i n g  t h e  e x i s t e n c e  of n a t i o n a l  products  i n  t h i s  i ndus t ry .  

2 
On t h e  o t h e r  hand, a  h igh  R i n  a l l  regio* i n d i c a t e s  t h e  presence of a  

sub i n d u s t r y  compatible  w i t h  t h e  sub d i v i s i o n  of o rde r  two (perhaps 

concen t r a t e s  a r e  n a t i o n a l  and b o t t l e d  products  a r e  r e g i o n a l ) .  This  

c a s e  i s  fuzzy then  due t o  a  l a c k  of homogenity w i t h  r e s p e c t  t o  mob i l i t y  

of products .  S ince  I c a n ' t  make a  c a s e  f o r  t h e  c o m p a t i b i l i t y  of t h e  

whole i n d u s t r y  w i t h  t h e  subd iv i s ion  of o rde r  two, i t  w i l l  b e  c l a s s i f i e d  

a s  r e g i o n a l  of o rde r  one. 

The c a s e  i n w h i c h  t h e r e  i s  no d a t a  i s  1082 Cane and Beet Sugar 

Processors .  I n  v i m  of t h e  f a c t  t h a t  t h e  one sugar  r e f i n e r y  i n  t h e  

A t l a n t i c  Provinces  i s  a  major s u p p l i e r  of r e f i n e d  suga r  i n  b o t h .  

Quebec and O n t a r i o , t h i s  i ndus t ry  must b e  c l a s s i f i e d  a s  r e g i o n a l  of o r d e r  

one, [ l l ] .  The c l a s s i f i c a t i o n  i s  thus  t h a t  1012 P o u l t r y  Products ,  

106 Feed, 1052 Sugar, 1091 Sof t  Drinks,  25nec Wood n . e . c . ,  273 Paper 

Box and Hag, and 302 Fabr ica ted  S t r u c t u r a l  & t a l  a r e  r eg iona l  of order  one. 



104 Dairy Products ,  1072 Baker ies ,  1093 B r m e r i e s ,  352 Cement, 354 

Concrete  Products ,  355 R e a d y f i x  Concrete and 36 Petroleum and Coal 

Products  a r e  compatible w i t h  t h e  o r d e r  two subd iv i s ion .  

To t e s t  t h e  IBW assumption, shipments o r i g i n a t i n g  i n  a  r eg ion  

were  r eg re s sed  on a  cons t an t  and r e g i o n a l  pe r sona l  income f o r  t hose  

2 
i n d u s t r i e s  f o r  which t h e  d a t a  a l l m e d  t h i s .  The r e s u l t i n g  R a r e  

g iven  b e l m .  

SIC Code 

QUE . 
.9 7 

.98 

.85 

.9 7 

.98 

.9 8 

.9 8 

.76 

.37 

R2 

ONT . 
.87 

.94 

.81 

.83 

.99 

.9 3 

.9 2 

.88 

.9 7 

B.C. 

.9 5 

.99 

.9 7 

.72 

.99 

.9 6 

.9 2 

.9 1 

.9 5 

Apart  from 109 1 ,  two i n d u s t r i e s  104 and 109 3 have h igh  R L  i n  a l l  

r eg ions .  These bJo a r e  b o t h  compatible  w i t h  t h e  subd iv i s ion  of o rde r  

two. The o t h e r  i n d u s t r i e s  compatible w i t h  t h e  second o rde r  subd iv i s ion  

do not  appear t o  s a t i s f y  t h e  MCW assumption. The reasons f o r  t h i s  were 

d iscussed  on page 49 w i t h  t h e  except ion  of 25nec Wood n.e .c . .  Th i s  

i ndus t ry  had an  R2 of .95 f o r  b o t h  Bast and Vest Regions. 



One would expect  f l u c t u a t i o n s  i n  t h e  p r i c e  of lunber  t o  have a n  e f f e c t  

on shipments  h e r e  a s  w e l l  a s  l i n k s  t o  t h e  c o n s t r u c t i o n  i n d u s t r y .  

Never the less  we seem t o  have a n  example he re  of hcw i n t e r r e g i o n a l  

2 t r a d e  can  a f f e c t  R . With r e s p e c t  t o  t h e  Eas t  - West subd iv i s ion  

t h e r e  w a s  l i t t l e  i n t e r r e g i o n a l  t r a d e  and hence a  r e l a t i v e l y  high 

2 
R . When i n t e r r e g i o n a l  t r a d e  becomes important  w i t h  r e s p e c t  t o  t h e  

Z 
f i v e  r e g i o n  subd iv i s ion ,  some r eg ions  then  have l w  R . 

F i n a l l y  t h e  seven i n d u s t r i e s  compatible w i t h  t h e  subd iv i s ion  of 

o rde r  two must b e  t e s t e d  f o r  o r d e r  t h r e e  c o m p a t i b i l i t y ,  and those  

dec l a red  compatible  of o r d e r  t h r e e  t e s t e d  f o r  o rde r  f o u r  compa t ib i l i t y .  

Trade r a t i o s  a r e  l i s t e d  i n  Tab le -10  f o r  each of t h e  P r a i r i e  and A t l a n t i c  

Provinces  except  P.E.I.. The r a t i o s  f o r  t h e  o t h e r  provinces  were  given 

in Tab le  9. It i s  not  necessary  t o  worry -about t h e s e  aga in  a s  we have 

a l r e a d y  decided t h a t  t h e s e  i n d u s t r i e s  a r e  compatible w i t h  Quebec, 

Ontar io  and B.C.. 

The subd iv i s ion  of o r d e r  t h r e e  c o n s i s t s  of t h e  A t l a n t i c  Region 

p lus  t h e  o t h e r  s i x  provinces.  36 Petroleum and Coal Products  i s  

appa ren t ly  n o t  compatible  w i t h  t h i s  subdiv is ion .  For example X / Q  = .24 

for Alber ta .  Although t h e  survey d a t a  i s  inadequate  352 Cement appears  

t o  b e  incompat ib le  w i t h  t h i s  subd iv i s ion  a s  w e l l .  Survey d a t a  i n d i c a t e s  

shipments i n  t h i s  i n d u s t r y  i n t o  Saskatchewan from b o t h  m n i t o b a  and 

Alber ta .  There a r e  f i v e  cement p l a n t s  i n  t h e  P r a i r i e s  mned by  two 

companies, [ l o ,  p-24,261. Inland Cement I n d u s t r i e s  has  p l a n t s  i n  each 

of t h e  t h r e e  provinces.  Canada Cement Lafarge has p l a n t s  i n  a l l  provinces 



TABLE X 

+ 
Trade Ra t io s  f o r  A t l a n t i c  and P r a i r i e  Provinces  

SIC Code NFLD . N.S. N. B. IW. SASK. ALB . 

+ f o r  each indus t ry .  t h e  f i r s t  l i n e  i s  X / Q  and t h e  second i s  PJC. 

n.a. d a t a  no t  a v a i l a b l e  



except  Saskatchewan and Newfoundland so  apparent ly  i s  involved i n  a l l  

market a r e a s  of t h e  country.  It appears  then  t h a t  Lafarge competes 

w i t h  In land  i n  Saskatchewan from i t s  p l a n t s  i n  Ihni toba  and Albe r t a .  

Thus 36 petroleum and Coal Products  and 352 Cement should b e  

c l a s s i f i e d  r e g i o n a l  of o r d e r  two. 

The remaining f i v e  i n d u s t r i e s  a r e  c l e a r l y  compatible w i t h  the  

o r d e r  t h r e e  subdiv is ion .  The o r d e r  four  subd iv i s ion  d i v i d e s  t h e  

A t l a n t i c  Region i n t o  i t s  provinces  (excluding P .E . I . ) .  104 Dairy 

Products  and 354 Concrete Products  a r e  not  compatible w i t h  t h i s  

subd iv i s ion  and s o  a r e  r e g i o n a l  of o rde r  t h r e e  w h i l e  1072 Baker ies  

and 355 ReadyMix Concrete a r e  compatible  and so  a r e  r e g i o n a l  of 

o r d e r  fou r .  Th i s  l eaves  1093 Breweries f o r  which t h e r e  i s  no d a t a  f o r  

Nova S c o t i a  and New Brunswick. Survey d a t a  i n d i c a t e s  t h a t  t r a d e  between 

t h e s e  two and Quebec i s  no t  impor tan t ,32  and t h e  only  o t h e r  t r a d e  i s  

w i t h  each o t h e r  and w i t h  P.E.I.. There were  f i v e  b rewer i e s  i n  t h e s e  two 

provinces  i n  1967. Olandls  Ltd.  and Rosehead Breweries have p l a n t s  

b o t h  i n  Nova S c o t i a  and New Brunswick w h i l e  t h e  f i f t h  brewery ( i n  Nova 

S c o t i a )  c losed  i n  1970 ( see  SC 32-205). S ince  t h e  m o  main companies 

have p l a n t s  i n  b o t h  provinces,  i t  appears  t h a t  t h e  p l a n t s  were producing 

f o r  p r o v i n c i a l  markets.  Thus, i n  t h e  absknce of o t h e r  evidence,  

t h i s  i n d u s t r y  i s  c l a s s i f i e d  a s  r e g i o n a l  of t h e  f o u r t h  o rde r .  

Th i s  completes t h e  c l a s s i f i c a t i o n  - t h e  f i n a l  l i s t  nay b e  found on 

page 10. 



2 
F i n a l l y  t h e  R ob ta ined  f o r  t h e s e  l a s t  two subd iv i s ions  were:  

R~ 

SIC Code NFLD. N . S .  N.  B. IAN. SASK . ALB . 
.94 .93 .9 7 .9 2 .57 .98 ' 

.9 1 .03 .88 .26 .08 .98 

n.a.  n .  a .  n.a.  .9 3 .59 .9 6 

n.a.  n.  a .  n.a.  .58 .01 .74 

.45 .72 -9 7 .65 .01 .84 

The lox f i g u r e s  f o r  Saskatchewan a r e  due t o  o s c i l l a t i o n s  i n  t h e  

province ' s  personal  income caused presumably by good and poor crop 

yea r s .  Otherd ise ,  i t  appears  t h a t  104 Dairy Products  and 1093 B r m e r i e s  

s t i l l  tend t o  obey the  b T W  assumption. 



9 .  Conclusions 

This study has produced a classification of Canadian manufacturing 

industry into international, national and regional industries. This 

classification is based on firmer empirical evidence than has been 

achieved in other studies. This has been due to the existence of 

data on interprovincial trade in Canada, the sort of data which was 

unavailable to other researchers. At the international vs. 

2 
intranational level it has also been due to the use of the R , obtained 

from a regression of an industry's output on @JP, as a statistic 

which may reflect the mobility of the products of the industry. 

2 
The examination of the R statistic has also led to certain 

conclusions about the validity of the KW assumption. It appears that 

construction related industries will require some special treatment 

within the MTW model because the bTW assumption seems to fail here. 

The MCW assumption may also fail when there are extreme price 

fluctuations for an industry's output as has recently happened with 

the Petroleum and Coal Products Industry. The effects of such price 

changes on the results of the NTW model should be investigated. 

The next stage in implementing the Nl'W model would be to extend 

the classification to the rest of the economy. Here interprovincial 

trade figures are not available. Primary industries will mainly be 

classified as international either because they export their product 

directly or because their product is the ra, material for an export 

based industry. An example of the second case is Logging whose 



output is dependent on the state of the export market for Sawmills 

and the Pulp and Paper Industry. Wny tertiary industries are easily 

classifiable. For example, Federal Administration is national while 

Provincial and Local Administration are regional of order four. 

Others such as Services to Business Wnagement are more difficult to 

2 
classify. The use of R as done in this thesis may be of some 

assistance in classifying these cases. 



FOOTNOTES 

A n a t i o n  means he re  t h e  union of any group of r eg ions ,  not  
n e c e s s a r i l y  a  na t ion  i n  t h e  p o l i t i c a l  sense .  

A b r i e f  d i s c u s s i o n  may b e  found i n  I s a r d ,  [4 ,  pp. 345-3491. 

The d a t a  requirements  a r e  c o s t  f i g u r e s  express ing  t h e  c o s t s  of 
i n c r e a s i n g  the  o u t p u t  of each i n d u s t r y  i n  each r eg ion  per  u n i t  
of ou tput .  Secondly, r a t i o s  between i n c r e a s e s  i n  demand and 
i n c r e a s e s  i n  income f o r  each n a t i o n a l  i n d u s t r y  and b y  r eg ion  
f o r  each r e g i o n a l  i n d u s t r y ,  [9, p.541. 

Some experiments w i t h  t h e s e  models have been  made w i t h  r e s p e c t  
t o  I%xico, [ I ] .  

S t a t i s t i c s  Canada 31-504. H e r e a f t e r ,  S t a t i s t i c s  Canada i s  
r e f e r r e d  t o  a s  SC. 

Primary and t e r t i a r y  i n d u s t r i e s  have not  been examined due t o  
t ime c o n s t r a i n t s .  ms t  r e g i o n a l  i n d u s t r i e s  a r e  probably found 
i n  t h e  t e r t i a r y  s e c t o r .  

Condit ion (a )  i s  g iven  t o  r u l e  ou t  t h e  p o s s i b i l i t y  of t h e r e  
b e i n g  s i g n i f i c a n t  imports  (from o u t s i d e  t h e  na t ion )  of t h e  
products  of t h i s  i ndus t ry .  

The c l a s s i f i c a t i o n  could b e  app l i ed  t o  commodity c l a s s e s  a s  w e l l  . 

as t o  i n d u s t r i e s .  Th i s  might b e  b e t t e r  because commodity c l a s s e s  
a r e  l i k e l y  t o  b e  more homogeneous w i t h  r e s p e c t  t o  t h e i r  mob i l i t y  
t han  t h e  products  of an  indus t ry .  Hwever ,  no d a t a  on i n t e r p r o v i n c i a l  
t r a d e  b y  commodity c l a s s  i s  a v a i l a b l e .  

The c u t o f f  l e v e l s  must h m e v e r  s t i l l  b e  l w .  A f i g u r e  of 10% 
was kep t  i n  mind a s  be ing  r e p r e s e n t a t i v e  of be ing  low. 

A comparison of t h e  c l a s s i f i c a t i o n  obta ined  he re  w i t h  a  
c l a s s i f i c a t i o n  f o r  t h e  United S t a t e s  may r e v e a l  c a s e s  where such 
a change i s  l i k e l y .  

E l e c t r o n i c  components i s  i d e n t i f i e d  a s  r eg iona l  w i t h  r e spec t  t o  a  
subd iv i s ion  of t h e  U.S. i n t o  f i v e  r eg ions ,  t h e  Glass and Glass 
Products  Indus t ry  i s  r eg iona l  w i t h  r e s p e c t  t o  a  subd iv i s ion  
i n t o  seven reg ions .  

2 
R i s  def ined  he re  a s  1 - (SSE/SST) n h i c h  i s  no t  t he  same a s  
SSR/SST because  t h e r e  i s  no cons t an t  term i n  t h i s  r eg re s s ion .  



Another f a c t o r  observed i n  t h i s  s tudy was a  r e l i a n c e  on raw 
m a t e r i a l s  whose p r i c e s  had d r a s t i c a l l y  fduc tua ted  i n  world 
markets.  Examples a r e  t h e  Petroleum and Coal Products  Indus t ry  
and Cane and Beet Sugar Processors .  

S t a t i s t i c s  Canada has  such a  correspondence l is t  b u t  i t  has  not  
y e t  been publ ished.  My correspondence l i s t  was de r ived  b y  
comparing t h e  d e f i n i t i o n s  i n  t h e  SIC Fhnual, 1970 Revis ion  
(SC 12-501) w i t h  t h e  Export and Import Commodity C l a s s i f i c a t i o n s  
(SC 12-521 and SC 12-524). While i t  i s  probably no t  e x a c t l y  
t h e  same as t h e  S t a t i s t i c s  Canada v e r s i o n ,  doub t fu l  c a s e s  were  
g e n e r a l l y  not  important  c l a s s e s .  

Data on shipments by  indus t ry  group was taken from SC 31-520. 

According t o  a  S t a t i s t i c s  Canada Economic Use C l a s s i f i c a t i o n  
(SC 31-001) a l l  t h e s e  groups c o n t a i n  s u b s t a n t i a l  expor t  

b  ased i n d u s t r i e s .  

Some runs  were made us ing  a s h o r t e r  per iod  than  t h i s ,  b u t  t h i s  
d i d n ' t  appear t o  improve t h e  a b i l i t y  of t h e  test t o  d i s t i n g u i s h  
between i n t e r n a t i o n a l  and i n t r a n a t i o n a l .  

l tmth ly  d a t a  on shipments by  i n d u s t r y  group was obta ined  from 
SC3l- 001, SC 31-519 and SC 31-520. Quar t e r ly  d a t a  on CNP was 
obta ined  from SC 13-001. 

This  involved,  f o r  d a t a  p r i o r  t o  1970, adding shipments f o r  
P l a s t i c s  F a b r i c a t o r s  n .e .s .  t o  Rubber Products  and s u b t r a c t i n g  
shipments f o r  Linoleum and Coated Fabr i c s  from T e x t i l e s .  Then 
Miscellaneous w a s  ad jus t ed  b y  sub t r a c t i n g  P l a s t i c s  F a b r i c a t o r s  
n .e .s .  and adding Linoleum and Coated Fabr i c s .  

See SC 32-225, 19 69 . 
The p r i c e  index f o r  b o t h  groups remained e s s e n t i a l l y  cons t an t  f o r  
t h e  per iod  1966 - 1972 i n  comparison t o  t h e  s t eady  r i s e  i n  t h e  
n a t i o n a l  p r i c e  index.  See SC 62-002. 

See t h e  gene ra l  comments i n  SC 3 3 2 0 3 ,  1971. 

See SC32-214, 1968. 

See SC 32-203, 1973. 

See SC 32-222 f o r  t h e  t i n e  s e r i e s  of c o s t  of raw m a t e r i a l s  
and s u p p l i e s .  

These inc lude  a l l  shipments o r i g i n a t i n g  i n  Canada, b u t  excludes 
imports from ab road.  



27. 186,187 i s  a l s o  included i n  t h i s  group. The a d d i t i o n  of 186 
t o  t h e  f i g u r e s  c a l c u l a t e d  s ~ o u l d  appa ren t ly  s u b s t a n t i a l l y  i n c r e a s e  
t h e  EW/WC r a t i o .  186 comprises about  two t h i r d s  of t h e  shipments 
of t h i s  subgroup. The only  i n t e r r e g i o n a l  f i g u r e  a v a i l a b l e  f o r  
186 i n d i c a t e s  t h a t  B.C.  r e c e i v e s  h a l f  of i t s  shipments from 
Ontar io .  , 

28. Data on annual  shipments b y  i n d u s t r y  b y  province was obta ined  from 
SC 31- 203, 31- 204, 31-205, 31- 206 and 31- 208. Data on p r o v i n c i a l  
pe r sona l  income was S t a t i s t i c s  Canada d a t a  b u t  was obta ined  from 
p r o v i n c i a l  p u b l i c a t i o n s .  Personal  income was used because  complete 
f i g u r e s  on g ros s  p r o v i n c i a l  p roducts  were  no t  a v a i l a b l e  from t h e  
same sources .  L a t e r  a  r u n w a s  made us ing  some CPP e s t i m a t e s  
de r ived  b y  D. & k i p  [ 7 ] ,  b u t  t h e s e  gave e s s e n t i a l l y  t h e  same 
r e s u l t s .  1974 d a t a  was not  ob ta inab le  s o  t h e  per iod  was s h i f t e d  
back  one yea r  t o  19 65 - 19 73. 

29. I n  some c a s e s ,  where t h e r e  were missing f i g u r e s ,  d a t a  on shipments 
was d iv ided  between r eg ions  on t h e  b a s i s  of t h e  number of missing 
f i r m s  i n  each reg ion .  This  was only  done when t h e  missing d a t a  
w a s  s m a l l  compared t o  t h e  a v a i l a b l e  d a t a  f o r  each reg ion ,  e .g .  
l e s s  t han  10%. 

30. The 1967 survey d a t a  f o r  t h e  i n d i v i d u a l  i n d u s t r i e s  i n  t h e s e  
groups h a s  been  scanned t o  t r y  and i d e n t i f y  any of them which 
would f a l l  i n  t h e  r e g i o n a l  group. The only  one which does i s  
308 b c h i n e  Shops and t h i s  was f e l t  t o  b e  too  smal l  t o  b e  

w o r t h  s e p a r a t i n g  ou t .  

31. Concerning t h e  missing r a t i o s  f o r  352 Cerrant, one can s h m  w i t h  
a good d e a l  of c e r t a i n i t y  t h a t  X/Q f o r  B.C. and WC f o r  t h e  
P r a i r i e s  are l e s s  than  10%. The remaining two r a t i o s  depend on 
t h e  e x t e n t  of shipments from Albe r t a  t o  B.C. .  S ince  t h i s  i s  
probably  b o r d e r  t r a d e ,  t h e s e  a r e  probably l e s s  than  10% a l s o .  

32. Shipments from t h e  Ehritimes t o  Quebec form a t  most 2% of 
Quebec consumption. Shipments from Quebec t o  Nova S c o t i a  and 
New Brunswick forms a t  most 9 %  of t h e i r  consumption and t h e . r e a l  
f i g u r e  i s  probably h a l f  of t h i s  
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