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ABSTHACT

. This study ranks a large number of industries in the
Canadian economy as to thelr stimulation of economic development.
While a broad cross-section of industries are examined, particular

* emphasis is placed on the non-fuel mineral industry. The method"

of analysig_is similar to that employed in a number of other studies
but differs in that the openness of the Canadian economy ‘to trade is
specifically teken into account. The theory employed is based
upon interindustry relationships and the primary tool of analysis is

- the input-output table.

Y

A number of ranking methods are qnployed and changes in
_ranking examined. The rankings are repeated removing biases due to
trade. ' The relationship of the non-fuel mineral industries and the
.industry aggregation are analyzed. The ranking of the. individual .
industries within-each non-fuel mineral industry sector is tested
- for conmsistency between the level of processing and ranmking.

" The alternative ranking methods demonstrate variance.
between and within' the sectors of the non-fuel mineral industry.
A need is demonstrated for rankings tt be based upon highly
disaggregated industrial information. It is found that there is a_
gap between the development stimulative impact of many indugtries’
and the domestic fulfillment of that impact; and that there is
little relationship between the ranking of industries based upon

industrial interrelationships and employment creation.
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~ CHAPTER I  ° )

. - .
&,
‘Utilizing interindustry relationships industries may be ranked in

"_terms'of their stimulative impact on economic development.

t

A.0. Hirschman pioneered this type of analyéis-through the development of
. ; .
- . the concepts of packward and fqrﬁard'linkage.(l) A number of empirical

studies have ranked and compared‘thése relationships in various
(2) ' '

countries. Several arguments have beeh put forward claiming the

superiority of a total linkage ranking.(a{_
X - o
In the present stﬁdy gixty-six industries in the Canadian e@ogomy
‘are ranked as to their ability to stimulate ecomomic dev?lopnent. Sgyeral
. . rﬁnking methods are contrgated removing bilases dve to the openness Ef
| the Canadian economy. Thg components of the non-fuel mineral industry
are anal%fed %n.rel;tion to a broad crosaj?ection of Canadian industries;

The relationship between the ranﬁing position and level of processing for

" each component industry is coimpared. )

% o

)

g
/‘\
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THEORETICAL MODEL

The analytlcal framework employed draws upon the theoretlcal
and émpirical works of a number of authors 1nc1ud1ng A.O. H1rschman,

H. B Chenery and T. Watanabe, P.A. YotOpoulos and J.B. Nugent,

Hirschman(l) defines the shortage of investment decision making
ability as the constraining factor to economic developmént. The develop-
.- ! . ' .

ment process is similar to the assembly of a jigsaw puzzle, The effitient

sequence of assembly depends upon the pieces already in place and the
pressures exerted by them, ’ .

L2

Each new 1nvestment or piece of the deveIOpment puzzle, is made o
ea51er not only by the number of p1eces dlready in place but also by the

"

type of pressure exerted by them. 'The two basic types of investment are

-

social overhead capital and directly productiye'actiﬁities. Social overhead
capital is characterized as being services provided by the state which are
basic to the carrying on of a great variety of economic activities. It is..
the provision of a wide range of services sech as Health‘care} e&ucation,
highways and port instéllatiena, whieh-cannot be imported. These investments
cannot be associated with any one specific activity, rather they are diversi-
fied:éPvestments in thg general growth of the economy. Development may take
place either by the availability of excess social overhead capltal 1nduc1ng

_ 1nvestment in d1réc5}y productive activities or by dlrectly productive o

activities inducing <investment in overhead capital, if it is in short suppiy.(z).

1. A.O. Hf;schman; op. cit., p. 8l.
' 7

2. A.0. Hirschman. op. eit., p. 88,

b



Directly productive activities are any type of industry which
utilizes primary inputa in combination with non—primary inputs in the
' production of-commooities or services.. Industries exert pressures
'which induce investment in other inductriea. The pressures excrted By -
. the industries in an econcmy are backward aud forWard linkages. Back~
' ward.linkage is the measure of the‘stiuulgtion of thc industries in an
economy caused by any non-primary activity, inducing_attempto to supply
through douestic-production, the inputs needed in that activity. Back-
ward linkage is a measure of deérived demand. Forward linkage is the

measure of the stimulation of industries™in an economy to utilige the ’ |

-

domestic production of an activity as an input, rather than that.

L3

productiou flowing to final demauo. Forward 1inkage is’ a measure of output

_utilization. ' ' ) I

- The nature, size and i%teraction of these linkages at 'any

’

point in time to a large degree act to direct both the ditection and .
speed of economic development. The pressure exerted by ‘an industry's
backward linkage is on other industries in the economy to urovide its non-

primary inputs. As ‘such backward linkage is a source of demahd for the
. ) . ' -“
output of other industries and proviaeo a stimulus to invesat in those

. industries. The greater the demand b& an industry for the output of other
Industries, the greater the stimulus to invest in those iudustrieu._

Hirschman considers the presdsure of demand to be a much more powerful
“

stimulus than that of forward 1inkage.(3)',Forward linkage is the oressure
" of output utilization which is nod an independent inducement mechanism; it

. 1 - ‘ :
is a powerful reinforcement of backward ligkﬁge. The domestic ayailability

s

P

4

-

3. A.0. Hirschman, op. cit., p. 116.

-
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- of the non—primary inputs of any industry provides a"stimulus to invest
“in that industry, however, there must be a demand for the industry's -
;. . .

output. ‘ -

This study is concerned with the ranking of industries in the
Canadi?n economy as to their stimulation of economic development._ Given
thie orientatiqn and the fact that social overhead capital canriot be
assoeiated with any one directly productive activity, the‘analysia is

based upon the inducement of investment in industries caused by other

industries.

-~

‘ Investment decisions that are taken as a resuit of both baekward
.and forward linkages are particularly easy to take, since they are caught
in a pincer movement of availability of non—primary inputs and demand
for outputs. Industriea may be ranked as to their stimulatien of economic

- development utilizing the ealuep of their linkages. The type of industry

which has the greatest development stimulus, and consequehtly the highest

ranking, is one which has high backward and forward linkages.

-

Employing the linkage concepts, Chenery- and Watanabe analyzed
the interdependence of induatries‘in a numbet of countries.(a) They
. utilized input-output tables and the'relative importance of forward and .
backward linkages to rank the interdependence of industries in a four
way classification. Industries with high values for both liukages were
‘given the highest ranking and those with low valies for each linkage the
-loweat. Given the relative importance of the two linkages, industriea with

high backward and low forward linkages were ranked above those with the

4. H.B. Chenery, T. Watanabe, op. cit., p. 492, . i

/|
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opposite characteristics. The ranking of industries based upon this

linkage reletionehip.is referred to as the,combined l}nkege‘ranking. The
p 3

findings of Chenery and Watanabe indicate a natural hierarchy of sectors

. uniform in each country analyzed, corresponding closely with levels of

processing.

Using the same criteria the industries within each of the four
classes were ranked. The complete ranking then enabled Hirschman to

assign priorities to sbecific industries in the development process.
ve , - ~,

Yotopoulos and Nugent suggest that a superior ranking €o that of

combined linkages is é ranking of total 1inkages () fhe total: linkage

of an industry measures the total output induced in the economy by the

output of any one specific industry. This linkage measure ie superior in

that it captures both the direct and indirect output induced; in so doing -
it measures not only the total 1mpeet of backward linkage but to some
degree forward,linkagee; :It aiso'nermits cardinal measurement as ¢
opposed to the ordinal measurement of the combined linkages, Also

defined is the employment linkage effect. The value of this-linkage
measures the effect on total employment, ‘both direct and indirect, of e°
unit output of an industry. This linkage effect ls of interest if the
impact of an industry's production on the specific primary factor of

labour is of particular concern. : .

This" study eveluatea‘the combined linkage ranking, total

linkage and employment linkage rankings for a number of industries in

‘the Canadian economy. Both the combined and total linkages are ranked,

-’
’ +
1

'5. P.A. Yotopoulos, J.B. Nugent, Economics of Development Em irical
Inveatigations, Harper and Row, New York, 1972, p. 299. .

)
<.
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notwithstanding the claimed superiority of the total linkage. " The total

1inkage is derived from the input—output inverse table and'as such *+ -

depends upon the inputs of all industries. It—is therefore diffieult

to 1solate differences associated with particular industries. The yalues

w

" of imports and exports by industry are adjusted 80 as to take into account * ;

the. openness of the Canadian economy and the linkages. agsin ranked The

rankings are compared with each other so as to see if the resultsgof the

various ranking methods differ significantly or if the treatment of trade

. alters the conclusion. The mineral industry, which is neatly broken into

stages of processing, 1s analyzed,




METHODOL?EE&
I K AL

. The 1971 Canadian national input-output tables, as developed
by Statistics Canada, are the primary tools of analyais.(l) These very
large taﬁlea are rectangular :ather than‘of-thq_mofe traditional square

configuration. The.lgl industries and 587 commodities have been reduced

ey

to 66 and 137 respectively for the preéént analysis., The aggregation
appéars as an appéndix. The two key assumptions normaliy stociated ‘I
with input—oﬁtpuc analysig\are required:.
R 1) The industry technoibgy assumption requires that
each industry utiliﬁfﬁ commodity and priﬁary factor
inputs in fixed proportions. Ihe proportionsb®are

common for each commodity produced by the

' industry.

uij = bij 83

f the input of the i th commoHity into the j th industry,
“ij' is a proportion bij of the outpift of the j the

- «f
v

industry 8 - T,

1, -—=, 137 . : -
- . £ ¢

j=1 ——, 66
- " Tiey = My 8y

L the input of the k th primary input into the j th-

. where 1

industry, ij' is a prnportion, hkj’ of the output of |

. .
the J th industry g 7~
]

t “j
L. Dominion Bureau of Statistics, The Input-OQutput Structure offthe
Canadian Economy, 1961, The Queen's Printer, Ottawa, 1969. This

.publication defines the concepts and methodology utilized in the
1971 tables,

where k =‘1 -===3; 5,
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. 1i) The m.arket ahgc assumpt:ionerequires that the
; demand for do t:ically produced comod:l.ties is

.o
t:he i th :Lndustry 8 output of t:he :l. th com@_}y,.
R §
» s a fixed share d,,, aof the total ameunt
. j} ii K
b 4 “ of the 1 th compdity pr{éucednin' bpegtic -
industries q - .
' i - 4 o .
r. . 'mi ui(zuij T f ) / -
¢ 3 1 / ®
V<
the :I.mports of the 1 th commodity, m,y \B{f fixed
. . proport::l.on, f intermediate” demand for the 1 th
"commodity in all i1 dustries, _']’ pllm th) domest:ic
" L ] "-—- L]
. final demand for thed th coumodi;y, £ f
" ' . . T 1 "
’ .

Domestic final g includés: personal consumption,
,change in inventory, fnvestmetit,. and government
+  purchases, Totallfinal demand includes doﬁeat\ic final

T .

demand and eh,orta ' - by g

" The technology assumption rules out the poasibility of eithe l%

economies of scaje or sapacity 1:Lmits. Implicit in the market share




.‘

‘\\ésvsfzgrtgrto the extent that producing industriea import their .

intermediate dnputs. : ' T :
- ‘\' 3 . L]

%

- - . i
o .

The forward and backward 1inkagea !re derived.from two
émpirical tables which form the basia of the input—output inverse
table, Both tables demonatrate the interrelationships of commodities

\ and industries. To.evaluate the/packward end forward linkages it ig
‘necessary to square the two lep,; that is to have an equivalent
'number of induatries'and'c odities, There is little difficulty in
accompliahing thielh!\that the 66 x 137 aggregation was developed 80
a8 to allow squaring to take place. 1In the majority of cases each
commodity:ia prodhced_by onlp one industry and in all of the other
cases there‘ia an industry which clearly'is'the major prodccer. The™

squaring of the two tables produces 66 x 66 tables from which forward

and backward linkages are derived. .

Forward linkage is derived frcm-the "disposition hy commodity"
table, This table shows the disposition of the total availability of
each commodity, whether the source is domestic or foreign. The commodity
1s 80ld either to induatries as intermediate inputs or to final demand. :
Forward linkage is the proportion of the total disposition of ‘each
commodity which 1s sold by domestic producers to induatries as

intermediate inputs.

*



qi+ m:L =§ uij+ f_-f:u -}-:!::L

where x, is the vjfue of commodity i exported

£ = '
L I u = I yu, u/, . :
i 1
K . j j j 1 ij \______’_’__,— r
qi+ mi'

where Li is the forward linkage' of commodity i produced
by industry j '
' 1 1, —— 66

1'= .1.9 """' 66

»”

N

Since there is a direct one to one rela}ionship between industries and

commodities, the forward linkage of a comeodity is that of the

corresponding industry, - ¢ 7 . '

“~

The backward linkage is derived frm-th; "intermediate use of
. goods anﬂ servi.ces" table.; This table shows the use by industry of
commodities as ,;[ntermediate inputs, as well as each industryls use of
primary.iinputs. Prima'r:f inputs are from domestic sources whereas

/ intermediate inputs are from both imports and domestic produceré .

. . .,
' Bs =L u , 4 vy
/[ 371 W

b
- L, = z u - z H u .
NI & 14+ 1

4
”~

The, backward linkage of any industry, Lg, is the proportion of the total
input requirement of that industry which is purchased from domestic

v

industries, . - ¥

A D7

AR AT
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Total linkage‘is derived from the inverse table. The

mathematical expresaioﬁ of the inverse table as devéloped by*Statie;ics

. .

@) |
Canada is
. 2
6 -1
10 a-i-§-8) By, ‘}e
I 1ie the identity matrix,
D id the domeatic market share patrix.
is the industry technology matrix. \\&
ﬂ is a‘diagonél matrix whose‘elements are the ratio .
of imports to, uge '
$ is.a diagonal matrix whose elements are the

ratio of govgrnment pProduction to use,

' é is a diagonal matrix whose elements are the ratio
of inventory withdrawals to use,

D {8 a matrix which converts demands specified in'fhe
commodity space into demands specified in the
industry space., -

e is a final demand specified in the‘commodity space.

The present stgﬁy ia concernedhwith the impact of industrial
productton, as g result, é and & are given null values.  Final demand, :
e, 18 specified as a domestic demand of one million dollars of each of the
137 commodities, fesulting in.137 separate runs of the model. The model
indicates the grosé_domesfic output induced directly and indirecﬁly in

. '
edch iﬁduafry resulting from the final demand. Since there is a
coréelationhbetween industrieé and commodities, tﬁe solutions give the

total domestic output resulting from the preduction by each industry, on

2. Dominion Bureau of Statiaticé, op. cit., p. 151
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all industries, of one million dollars of output. This value is the

total linkage.

The total employment linkage is also derived from the inverse -

table. Independently of the input-output tables, the job output ratio by

industry 1is calculated. That 'ratio when:mﬁltiplied by the output 1fiduced

in each Industry, due to the f£inal demand for each'commodity, evaluates
the number of man years of employment induced in =ach ig}ustry. The sum,
over all industries, of the number of man years generated is the

employment linkage.
\-




Combined Linkage Ranking
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CHAPTER IV
EMPIRICAL RESULTS )

-

+in %971, it is referred to as the agtual dombined. linkage ranking.

A two-way classification is utilized to assigﬁ”the sixty-six |
industries to the four quadrants. The assignment is made based upon whether .
the value of each industry s forward and backward linkage is above or
below the mean value of' each linkage for all industries. The mean value of

)
backward linkage is 42.99 per cent and that of forward linkage 51.00 per
cent. Quadrant II, therefore, represents industries witﬁ both linkage values
above thelmean; Quedra t IV represedts industries with both linkage wvalues
below the mean and Quadraht III those industries-with only backward linkage
values above the mean and Quadredt 1 only forward linkage values. Utilizing

.'j. °

the same classification criteria and a number of iterations the industries
U

assigned to Egésaquadrant are ranked. The result, Teble 1, is a first to

sixty-sixth ranking of the industries as to/development stimulation.  Since

_ this ranking is based upon the linkage 'r ationsﬁips as they actually existed

Quadrants I, II, and III should, due to.the naturé of the

linkages, correspond to successive stages of proc Quadrant Ii

is referred to as Intermediate Primary Production, the industries-

are characterized by a low proportion of nonprimary inputs to the

value of production and by a large proportion of output going .to

‘other industries. The various mining industries fit this definition.

Quadrant II im referred to as Intermediate Manufacture, the industries
are characterized by a high proportion of nonprimary iJkutu to the
value of production and by a large proportion of output going to

L]
other industries., The casting, rolling, and extrusion of metals

O
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Actual Combined Linkage Ranking .
L : < ‘
- o+
- T
v
b l..! ) b L!
Rank No. Industry b4 z . Rank No. Industry b 4 z
20 60 Higrs. of Mixed Foartilizera 66.58 25.69 1 51 Ready-Mix Concrate 4,14 99.9%
21 15 Yood Processing 64.52 26.66 2 4 Lime 39.93 76.59
22 21 Pulp and Paper 55.14 33.86 3 3% Other Potroleum & Coal Pred. 54,85 65.6%
23 29 Other Smclting & Rofining 73,20 19.67 % 23 Other Paper Products 56.29 73.96
24 358 Petroleun Rafinaries 33.56 44,82 S 3} _Copper & Alloy R.C. and Ext. 74,39 65.90
25 5 Jron Mines 49.45 26,11 6 26 Steel Pipe and Tuba Mills 61.92 69,06
26 54 'Stone Products Mfgrs. . 43.75 37,60 7 30 Auninus, R.C. and Ext, 59.44 66,12
27 57 Abrasive Mfgrs. 43.43 37.69 S 19 Misc. Wood Industries 60.14 54.71
28 67 Residential Construccion 48,27 0.00 $ 35 Ormasantal and Arch. Metal 49.25 92.1¢
29 68 MNon-Residential Censtruction 47.26 0.00 10 47 Electric Wire and Cable 33.36 B7.08
30 69 Ocher Construction 46.91  0.00 11 39 BHeating Equipment Migre.’ 50.66 76.5%
1 2 Porestry 48.14 95,16
/13 50 Concrete Prod. Mfgrs. 43.42 91.90
14 36 Heeal Stamp, Press and Coat. 33.97 72,35
15 37 Wire and Wire Producea 30.74 7197
16 46 Battery Mfgrs. 49.21 60.%%
17 62 Mfgrs., of Ine. Chemicals A9.08 53.35
. - © 18 32 Hetal Cast, Roll. and Ext. 47.93 55.73
19 41 Misc. Matal Fab, A7.48 54044
ITII | 1I
Iv I
48 38 Hardware, Tool & Cutlexy A1.86 29.64 J1 35 Other Non-Hetallic Products Ind. 41,29 82.29
43 44 Appliances and Communications 40.89 28,42 32 48 Cement Mfgra. ' 40.33 82.7¢0
30 8 Potroleum and Gas Walls 3%.03 233.01 « 33 25 Yron and Steel Industry 41.71 75.3%
31 53 Refractories Mfgra. 38.15 41.22 34 34 Fabricated Struct. Metal Ind, 37.36 82.47
52 11 Salt Mines 35.37 29.14 35 40 Machine Shops 35.64 95,20
33 &5 Mfgre. of Elect. Ind. Equiprent 41,18 23.%1 36 70 WVater, Alr and Other Transportation 37,35 78.01
34 7 Coal Hines ! 42,24 13,74 37 66 Repair Conatructionw 35.30 76.02
53 42 Misc. Machinery & Equipment 39.73 15.43 38 33 Boiler znd Plate Works = 42,65 65.10
36 43 Misc Transportation Equipment 37.06 7,67 39 52 Clay Products Mfgra. T 40,72 %5.19
57 64 Scient. & Prof. Equip. Mfgra. 35.94  9.99 40 27 Ircn Poundrieo « 36,95 53.17
58 9 Asbestos Minesm, . 36.42 2,97 Al 13 Quarries and Sand Pits © 33,72 77.38
39 4. Urantim Mipep 31.79 138.27 42 71 BRailvay Transpdre 22.71 87.37
. 60 73 Miasc. Scryices & Operating Cosatn 32,46 36.28 43 56 Glaws and Class Products Mfgrs. 33.19 62,55
61 10 Gypsum Hines T 27.98  30.84 44 1 Agriculture and Pishing 32.93 60.80
62 72 Pipelins Trensport 21.51 238.89 43 6 Bage Metal L Other Metal Mines 30.35 61.93
63 74 Electric Pover . 12.64 47.18 46 14 Services Incidental to Mining 26.53 70.08
64 28 Aluminum Soalting & Refinin 28.22 17.62 47 75 Prof, Services to Pusiness 2).35 67.71
65 12 Other Non-Metal Hines 24,46 17.06
&6 3 Gold Mines . © 11.09 16.%4



industries -fit thia definition. ‘Quadrant IIT ig referred to as

'Final Hanufacture, the induatriea are characterized by ‘a high

proportion of nonprimary inputs to the value of oduction and -

only a small proportion of output going to other 1 duatries, as

. final demand is high The machinefy and equipment industries fit

this definition. The fourth qua%gant final primary production,_
contains industries which are relatively independent of other
industries, providing a direct 1lipk between final demand ‘and primary
producers. Her&ef:ej? the relationship between the radk of each
induatry and its correspondénc%‘with the relative rank of indugtr{

of higher or lower levelg of processing, iq\:ffiEELd to as the

concept of successive stages of processing.

To a large éxtent.Table 1 does not show this relationship.

Quadrant II, with 19 top ranking industries comes closest to

A .
demonstrating the successive stage relationship, The majority of

the top 19 industries are aemi—manufactured products of the mineral
and forestry industries, and as such are the intermediate stage of
Production. Also included in Quadrant II are a number of final

[}

demand goods which by definition are expected to be 13 Quadrant III,

namely Heating Equipment, Concrete Products,” Batteries and Other

Petroleum and Coal Products. The Forestry industry is a primary or

Stage I producer and would be expeeted to appear in Quadrant I,

Similar results are found in Quadrant III with the majority of

industries being of the final demand type, but with & number of

.industriea seemingly out of place. The Pulp and Paper as well as the

Other Smelting and Befining industries are the first step of processing
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the output|of the pPrimary fbreatry and mining induatriee respectively.
They are more closely associated with intermediate manufactnring than

with final demand ‘and ehould therefore be expected to be in Quadrant II.

Iron Mines is_ a primary industry and ig expected to appear in Quadrant I.

&

-

In te: of the Successive stagea, Quadrant I ghould and doea

‘ contain p?Im:Z: industries such as Agriculture and Fiahing,-Base Metal
and Other Matal €8, and Quagries and Sand Pita, These industries all
prodz::bprimary producta with relatively few non-primary inputs and

their outputa require pr‘!ﬁaaing before final use. The mnjcrity of
industries Bprearing in this Quadrant do not,'however, correspond to

this category. iﬁdhuzzzgp such as Iron and Steel Iron Foundries, Boiler
and Plate Works, as well as a number of non—metallic mineral producta,
produce intermediate manufacturea and as such ahould be in Quadrant 11,

The service and'tranaportation‘induetriea are final demand oriented and

consequently should,be in Quadrant Iv.

Quadrant 1v, illuatrating both low backward and forward 1inkagea,
shows some expected Tresulta with Miacellaneous Services and Operating
Costsg, Pipeline Transportation and Electric Power ranking near the
bottom but again most of the other industriea appear‘to be out of place.
Mining industriea such as Coal Aabeatoa Uranium.and Gold, as primary
intermediate producera ahould appear in Quadﬁant I. Final demand
manufacturers such as Appliances and Communi catiems, Miscellaneous LT
Machinery and Equipment and Hiacellaneoua Transportation Eqnipment

should be in Quadrant 17T, Aluminum Smelting and Refining ehould.‘

appear in Quadrant II, . C o~
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In general the ranking roughly corresponda with the concept of

. successive stages of processing There are, however, a large number of industries

s apparently ont of Rlace. A number of mineral industries appear out of place
- L] "" :I' Ll

and there is great variance in the rankéng positions of industries of similar

proceséing levels.

L]
Total Linkage Ranking

?

The values of total linkage for the sixty—six industries are listed
‘and. ranked on Table 2 The top-ranhing industry is Copper and Alloy Rolling,
Casting, Ertruding. A demand for the-cntput of this industry results in a
grossa QOmestic output, both directly and indirectly,'in the domestic economy'of'
2.506 timea the value of the demand. The average‘value of the total linkage
is L:818 aﬁh the average difference between renking positions is ,019. The

difference in value between consecutive ranking positions tends to be highest

- at the extremes and less than average for most of the industries.

Theuranking by total linkage is comparable to that of-combined linkage ¥
in that, with a number of exceptions, industries of the intermediate manufacture
type rank highest and those of the final primary production type rank lowest.

The Spearman rank order correletion between the two'rankings is a significant
.799§f1)The correlation demonstrates a high correspondence between the
i
two rankings but that there are a number of differences, The industries
which appeared higher than expected in Quadrant II of the combined linkage
"all dropped in the ranking. The most significant declines are other
Petroleum and Coal Products which drops from third place in the combined

. T, g Y
linkage ranking to eighteenth place in the total linkage ranking.

Forestry dropping from twelfth to twenty-seventh and Concrete Products from

1. In all cases where this correlation is used ::;Bhghoutthe paper the
level of significance is ,001. \

) ,
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27
&4
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11
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9
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4
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66
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8
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6
73
n
10
12
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Table 2

Actual Total And Actual Enployment

Linkage Rankings

Non-Residential Construction 1.868

?oreatry 1.860
Stote Products Hfgra. 1.858
Petroleum Refineries 1.851
Coal Mines 1.843
Hardware, Tool & Cutlery 1.838
Machine Shopa 1.826

Geler Bon-Meeallie Pred. Ind. 1.817

Clay Products Hfgra. 1.806
Uranium Minés 1.805
Iron & Steel Industry 1.803
Boiler & Plate Works 1.792
Mfgrs. of Elect. Ind, Equip, 1.792
Misc., Mach. & Equip. 1.791
Agriculture & Fishing 1.788
Fabric., Struct. Metal Ind. 1.787
Abrasive Mfpre. 0 2.777
Cement Mfgrs. - 1.765
Iron Foundries 1.739-
Appliances & Communications  1.735
Mfgra. of Mixed Fertilizers 1.733
Refractories Mfgrs, 1.716
Salt Mipes 1.714
Water, Alr & Other Tramsp. 1.708
Asbestos Mines 1,696

Scient. & Prof. Equip, Mfprs. 1,695

¥isc. Transportation Equip. 1.695
Quarries and Sand Pira 1.670
Repair Construction 1.669
Class & Glass Prod. Migrs,’ 1.617
Services Inc. to Mining ‘¢ 1.549
Petroleum & Cas Wells 1.541

Alunipum Swelting & Refining 1,536
Basae Metal & Other Met. Mines 1. 536
Mige. Serv. & Operating Costs 1, 529

Roilway Transport 1.517
Gypsum Mines : 1.515
Tther Non-Metal Minen 1.467
Pipcline Trancport . 1.317
Prof. Services to Business 1.334
Electric Pover N 1.261

. VRS
Ind, - . . oA
Ko. INDUSTRY S A
31 Copper & Alloy R.C. & Ext, 2,506
15 Food Processing 2,260
47 Electric Wire and Cable Z2.190
51 Ready-Mix Concrete .2.176
19 Hisc. Wood Industries ) 2.1s7
29 Other Smelting & Refining 2.130
26 Steel Pipe & Tube Milla . 2.090
23} Other Paper Products . 2.089
21 Pulp and Paper - 2.058
49 Lime . 2.053
30 Alumioum R.C. and Ext. 2,045 .
32 Metal Cast,Roll, & Ext. 2,006
36 Metal Starp. Press. & Coat. 2.002
37 Wire & Wire Produ:ta 1.969
3 Cold Mipes 1.947
- 35 Oroamental & Arch. Metal 1.937
39 Heating Equip. Mfgrs. 1.936
59 Other Petroleum & Coal Frod. 1.928
46 Battery Mfgrs. = 1,924
67 Residential Constructicn 1.920
62 Mfgrs, of Ind. Chemicals - 1.907
5 Iron Mipes - 1.897
69 Other Constructicn 1.875
4] Misc. Metal FTabricating 1.874
30 Coocrete Prod., Mfgrs. 1.870

66

{ roor coeyll

) a
Iund. -
Raok No. INDUSTRY .
1 75 Prof. Services to Business  143.21
2 1 Agriculture & Fishing 143.63
3 7 Coal Hines 119.37
4 15 Yood Processing 98.49
5 71 Railvay Trjpsport 98.19
6 19 Misc. Wood Industries 94 .55
7 352 Clay Products Mfgrs. 92.10
8 54 Stone Products Mfgrs. 91.21
9 73 Misc. Serv, & Operating Costs 90,56
10 66 Repair Construction - 89.31
11 4 Forestry 88.84
12 3 Gold Mines . 83.14 4
13 38 Hardware, Tool & Cutlery . - 80.12
14 €8 Non-Residential Comstruction 79.99
15 35 Ornamental & Arch. Metal @& 78,33
16 23 Other Paper Products . 77.91
17 45 Mfgrs. of Elect. Ind. Equip. 77.59
18 44 Appliances & Communications 77.06 -
19 40 Machine Shops ’ 76.42
20 64 Scient., & Prof. Equip. Mfgrs. 75.95
21 50 Concrete Prod., Mfgrs. 75.72
22 49 Lime Mfgrs. 73.12
23 27 Ilron Foundries 75.06
24 39 Heating Equip. MEgrs. 73.15
25 41 Misc. Metal Fab. 72.87
26 69 Other Constructicn 72,58
27 ‘67 Residential .Construction 72.53
28 46 Battery Mfprs. 71.61
29 15 Scrvices Incidental to Mining 70.94
30 - 33 Bofler & Tlote Vorks 70 88
31 42 Misc. Hochinery & Equip. 70.49
32 36 Metal Stamp. Press. & Coat. 70.19
33 37 Wire & Wire rroducts 69.72
34 12 Other Non-Metal Mines ‘§7.17
35 51 Ready-Mix Concrete 69.12
36 21 Pulp and Paper 68.99
37 56 Glasa & Glass Prod. Mfgrs. 68,45
38 57 Abrasive Mfgra. - 66.64
39 13 Quarries & Sand Pits 66.42
40 34 Fabricated Struct., Met. Ind. 66.15
41 70 Water, Afr & Other Transp, = 65.85
42 10 Gypsum Mines 63.24
43 11 salt Mines 60.62
44 30 Aluvoinum, R.C. & Ext, -59.62
45 32 Metul Cat. Roll. & Ext. 58.,92— .
46 9 Asbestos Mincs 5$8.49
47 26 Steel Pipg & Tube Mills 57.49
48 53 Refractories Mfgrs. 56,56
49 .25 Iron & Steel Ipdustry 55.76
50 62 Mfgre. of Ind. Chemicals 55.02
51 31 Copper & Alloy R.C. & Ext. 54.18
-52 4 Uranium Mines 53.18
53 47 Electric Wire & Ceble 52.94
54 5 Iron Mines 52.66
‘53 60 Mfgrs. of Mixed Fertilizers 52.13
56 A3 Misc. Transportation Equip. 50.85
57 4B Cement Mfprs. 49 .45
58 29 Other Smelting & Refining 49.12
59 12 oOther Non-Mctnl Mines 47.17
60 6 Bage Mctal & Other Met. Mines 46,22
61 - 59 Other petroleum & Coal Pred. 41.23,
62 28 Aluminum Scelt, & Refining 39,81
63 74 Electric Power 31.39
64 8 Petroleum & Caas Wells 30.08
65 38 Petroleuwm Refineries 29.%5
72 Pipeline Transport 19.66



thirteenth to twenty-fifth,

Three industries which were asaigned to Quadrant III in the v
combined linkage ranking increase their position, Pulp and Paper and

Other Smelting and Refining were 1dentif1ed as intermediate manufacture

type industries which appeared out of‘place in the initial ranking' they

have improved in ranking from twenty-second to ninth and from twenty-
third to sixth pe pectively. ) , T
The most obvious change\ia’rhe increaae in ranking of ERood

P ing f ty-first . i d trat
rocessing rom\tqenfzi/ Tet\to second YThie change emonstra es The
Predominance of backward link ge effects over forward linkage effects in
the measurement. of total age. This industry not withstanding, the
ranking results in conc iona 8imilar to thoae of the combined 1inkage
ranking. The greateat development stimulus is derived from the inter-
mediate manufacture type induatries, particularly those of the mineral

and foreatry industriea. The least developument stimulus is derived from

S

As was the casge in the initial ranking there are g number of

final primary produgtion. . . )

industriea of very similar type, such as the various mining induatriea,

which have great variance ag to ranking poaition.

Employment Linkage Ranking

~The values of employment linkage for the aixty-aix industrieg

are liated and ranked on Table 2. The top q@nking industry is Profeseionil _
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man years of labour in the domestic economy. The average value of
employment linkage is 69 20 and thke emernge difference in value batween ~ *
consecutive ranking positiona is 1.98. The differencecin value between
con-ecutive ranking positione tends to be highest at the ranking " extremes
and less than average for most of the industries.

&

There is very little stiblarity between the employment 1inkage
ra ng and that of combined linkage or totel linkage. The Spearman
rank\order correlation.between the employment and combined linkage
rankings ia-.0669 and between employment and total linkage ranking ,1525.
The only induatry which conjietently ranks high in all three rankings 1is

Miscellaneous Wood Industties. Otherwiee, thére doeg not appear to be a

- pattern relating the first two rankings with the employpent ranking.

t . ]
The type of industry which rankghigh or low in terms of combined
or'total linkage ranking does not.-coxrespond with similar- ranking: levels of

employment linkegea. Thoee 1nduetries which are most stimulative to

economic development under the criteria of combined or total linkages

<k

are generally not the mwst stimulative in terms of employment .

. 4 -
Po)tential Linksge Ramkings

The fact tnat the combined actual linkage and total linkage
rankings only loosely correop&gg,to the eucceesive stage concept, and
that there is great variance between the rankings of similar industries,
may be partially explained by the treatment of imports. The importation
of intermediate goode is congidered a lenkage from the domeetic economy

The values of both the backwerd anid forwerd 1inkagea are reduced by the

)

PR
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value of imports as are the total and employment linkages. Thig/is
éépecially true for certain industries whose inter@ediate inputs com

frcfm non-competing imports. Aluminum Smelting and kgf_ininé is a,goo:)

P
4

example, appearing very low in-the actual rankings dge to the hiéﬁ'level

of imports of -bauxite and alumina for which there is no economic Canadian

" source. - This Istudy is analyzing the stimulative effect of industries

in the Canadian economy on that economy. The fact that a portion of the
tinkages' at any point in time is lost to foreign markets biases the
resultg. The raﬁkiﬁgs are intended to éhow the stimulus.on economic
developﬁent, not whether that stimulus is being acted upon. -
~

The existence of'gaps betweegdgbefpoteutial values of linkages
and the actﬁal values of thqsé linkages, in é;y cohntry at a particular '
point in time, is pot necessarily a sign of poor economic perféfmance.

A number of factors mitigdte against the domesticifulfillment of linkages -

.inclgding: factor endowment, economies of scale, indugtriaj

organizqtion and trade barriers. (2

2
»

Given the "industry-teqhnology assumptiqa" and the "inﬁustry
market share assumption" the import coefficients are manipuiated 80 as

to simuléte the domestic productien of all interme&iate éoods. Tﬁe value

of the imports of intermediate inputs 1g adjustedjpo zero.

£'pi Uy " 0 : o
—

2. fﬁonald J. McCulla, Johne E. Stahl, Quantitative Tmpact of Minerals
on Canadian Economic Development : A Partial Anal 8is, Mineral
Bulletin MR 173, Ministry of Supply and Services Canada, Ottawa,
1997, p.7. _ .

' ' 4

«
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All linkages are revalued with the import adjustmeiit and hre°r ed »
to as potential 1linkages of each t‘AE as appqsed to the earlier rankings
which are feferred to as actual,
Potential Codbined Linkage Rank;ng ’ ) » . -~
The potential backward linkage, L j' is tﬁé_punpion of total
inputs into each industry purchased from industries. The poteptial
forward linkage, pri’ is the portion of the total dispositign of each
commodity which is sold to iﬁdustl;iea a: intermediate inputs. '
. . .
PP j - i Yy n
Y
= o
Lfg = L ugy *
j -
-~ .
qq oy

These linkages are evaluated and ranked utilizihg ;hé pame criteria as
used for the actual linkeges. Tﬁe mean value of the patential backward
linkage ds 50.76 per cemt and the mean ﬁflue of the potential forward

linkage is 63.47 per cent. Both of these values are considerably higher

.than those of the actual ranking.
’
"The potential-ranking shown in Table 3 more closely corresponds
to the concept of aﬁccesaive stages than does the actual ganking, although
exceptions do once again appear. Changes in the ranking are'gll in the
. anticip#ted direction verifying the removal of the importation bias

exhibited in the actual ranking.
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. ' : Table 3
. . u i S
. . Potential Combined Linkage Ranking
5- N '
- . ., ) . r ‘
Ind. . pr pr (] Ind. ) I.bp LfP
Raok Ho, Induscry LS X 4 Rank Ko. Induatry X X
20 58 Petrolcum Refineries 8B.14 45.51 1 26 Stedl Pipe & Tube Milla. R 71.75 $7.40
21 19 Misc. Wood Industrics 64,14 60,44 2 30 Aluminum R.C. and Ext. 369.34 90,55
22 60 Mfgrs. of Mixed Fertilirers 74,17 33.04 3 39 Other Petroleum & Coal Prod, . 66.76 97.8)
23 29 Other Smelting and Refining 82.30 29.83 4 51 Ready-Mix Concrete ) . 66,32 99.96
. 24 15 Food Processing 71.31 29,67 3. 47 Electric Wire and Cable 64,19 91.21
23 43 Hisc Transportation Equip. 70.03 29.03 6 31 Copper & Alloy R.C. and Ext. 81,11 81.10
26 57 Abraeive Mfgrs, 61.02N 60.83 7 32 Ketal Cast. Roll. & Ext. 66.42 B0.56
27 21 Pulp and Paper 58.43 36.99 8 49 Lima 66.14 80,14
28 42 Misc. Machinery and Equip. 56.37 37.54 9 3% Heating Equipment Mfgra, 62.58 90.@\
29 44 App es and Communications 55.65 45.10 10 33  Omnamental & Arch. Hetal ’ 59.79 95.97
30 68 -Resideatial Construction 54.55 0.00° 11 37 Wire and Wire Producta 57.B8 95.52
31 67 sidential Construction 54.5¢ 0.00 12 23 Other Psper Products 62,63 82.91
32 28 Aluminum Soclting & Refining 52.33 19.87 13 36 Maral Stamp. Press. & Coat. 61.05 B85.77
33 5 Iron Miges 51.63 29.16 14 46 Battery Mfgra. 59.06 77.65
34 63 Other Comstruction 52.22 0.00 15 62 Hfgrs of Industrial Chemicgls 58.38 79.08
’ » 16 25 1Iron and Stcel Industry 54.2) B6.1)
- 17 41  Mimc. Metal Fabricating 56.25 B81.90
18 53 Rafractories Mfgrs. 52.17 B4.48
3 19 33  Boeiler and Flate Hyks “ 54.10 72.87
. . IIr| II
v ' .
- , A .
34 33 Hardvare Tool & Cutlexy 48.80 48.29 35 2  TYorestry 49.36 97,75
55 5& Stoue Products Mfgrs. 46,54 4A7.23 36 27  TIron Poundries 47,75 #B4.41
56 A5 Mfgra, of Elect. Ind. Equip. 30.49 38.33 37 55 Other Non-Motallic Prod. Iad. 47.23 55,50
51 8 Patrolewm and Gas Wells 40.56 60.41 38 34 Pabricared Struct. Metal Ind. 45.89 92.34
38 73 HMisc. Services & Oparating Costs 36.92 37.31 39 50 Concrete Products Mfgrs 47.07 92.02
39 64 Sclent. & Prof, Equip. Mfgra. 47.88 233,03 A0 40 Machine Shops 42.53 95.20
60 11 Salt Hines . - 36.24 33.72 41 48 Cement Mfgra. "42.68 84.13
.61 9 Asbeatos Mines 37.45 3.34 . 42 36 Glass & Glass Products Migrs. 42.20 86.01
- 62 & Uranium Mines 34.76 238,27 43 52 Clay Products Mfgrs. 46.92 78.64
63 72 Pipeline Transporc 22.06 44.53 44 7  Coal Mipnes . 45,28 78,47
r 64 .74 Electric Power 17.20 47.37 45 70 Vater, Afr & Other 'n'muportltion 40,66 80.37
65 10 Cypmm Mines * * .79 %27 46 66 TRepair Construction 39.52 '76.02
66 3 Cold Mines g 15.34 - 16.54 . 47 13 Quarries and Sand Pits 36.18 88.82
- 48 71 Railvay Transpoxt 24,31 87.37
) 49 € Base Matal L Other Hetal Mines 33.81 74.82
30 1 Agriculture & Pishing 36.19 65,18
N 31 12 Dther Ron-Metal Mines . 26,83 78.76
. + 1" 32 75 Prof. Services to Business 24.17 77.91 -
53 14 Services Incidental to Mining 28.85 70.08 -
. L]
— h
-
4 -
~ >
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Quadrant ?f{.again-contains l9hindustriea most of which produce /
idtermediate danufactore productr. Some final demand commodities such as
heating Equipment and Battery Manufacturers arerggill-included in this
quadrant, however Forestry, a primary produc r has moved to Quadrant I,
wlmere :LP' is expected to appear.

,  Fipal demand manuflotirerasuch as Appliances and Communications,
- ‘Miscellaneous Transportation Equipment and Miscellaneous Hachinery and’

EQUipment have moved from Quadrant IV to Quadrant III, : /r/hﬂ
L b

i Qo:;rhnt IV has lost six industrieﬁzigf:;:’;:;;;:ial ranking,

™~
' Petroleum and Gas Wells, Gold, Gypsum and Coal Mines all primary producers, .
. " - ‘

adrant I. The overall potential. ranking shows t

have moved to top

ustriEB to be prodycers, of semi-fabricated miner;I\pro ucté,

'J?iv dllustraging the:high development stimulus of these indust

‘

Potential Total Linkage

Table 4 showa the _ranking of the 66 1ndustries in’E;;;¥ of the
s
- o Potential total‘t!ﬁkage. These values are developed from an additional _—~:l

e
value of the total linkage is 2.140 d the average differ nee*hgt:fi:\‘;—-_w”
) ranking positions is .024., In compprison with tﬁe potential combined

4 . . ' v
linkage ranking 7?ere are few changes. The Spearman rank order correlation

137 runs of the input-output mod:l/fith no imports alfuiedziiThe averege

s high at .8216. Gold

nés.moye from last position in the combined

linkage ranking to twentynfifth in the total linkage ranking and . ;
Hiacellaneous Transportatiom\ Equipment moves up frop twenty-fifth to

thikd position. Semi-fabricated products still dominate the top positions,

while primary resource and service industries remain near the‘bottom.

v . .- -
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Table 4

“Potential Total and Potential Employment
. “Linkage Rankings

Ind, '
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Ho. INDUSTRY

31 Copper & Alloy R.G. & Ext.
47 Electric Wire & Céble
43 Misc. Transportatd

30 Aluminum R.C. & Ext.
26 Steel Pipe & Tube Mills

15 Food srogessing

32 Metal Cast. Roll. & Ext.

39 Other Petroleum & Coal Prod.
58 Petroleum BRefineries ,

23 Other Paper Products

19 Misc. Wood Industries

46 Battery Mfgrs,

35 Metal Stamp. Press & Coat.

39  Heating Equipment Mfgra,

51 Ready-Mix Concrete

29 Other Somelting & Rofining

35 Ornamental & Arch. Metal Tod,
4371 Wire & Wire Products

49 Lime ’

57 Abrasive Mfgrs.

21 Pulp and Paper

41 Misc. Metal Fab. Y

62 Mfgrs, of Ind, Chemicala

42 Misc. Machinery & Equip.

3 Gold Mines

38 Hardware, Tool & Cutlery

quip.

. 25 Iron & Steel Industry

67 Residential Comstruction
28 Aluminum Smelcting & Refining
40 Machine Shops
33 Boiler & Plate Works-
68 Non-Residential Constructioen
45 Mfgrs. Zlect. Ind. cquip,
34 Fab. Struct. Metal Ind.
6% Other Construction -
5 1Iron Mines
27 Iron Foundrics
7 foal Mines &~
44  Appliances & Communications
53 Befractories Mfgrs,
64 Scient. & Prof. Equip, Hfgrs.
50 Concreté Prod, Mfgrs.
54 Stonc Products Mfgrs.
55 Other Non-Metallic Prod, Ind.
;//Dlny Products Mfgrs.
Forestry s
4 Uranium Mines
1 Agriculture & Fishing
‘48 Cement Mfgrs,
60 Mfgrs. of Mixed Fertilizers
70 Water, Air & Other Transp.
9 Asbestos Mines
56 Glass & Gngs Prod., Mfgrs.
66 Repair Construction
1t Salt Mines
13 Quarries & Sand Pits
6 Bgoe Mctal & Other Met.
10 Gyboum Mines
14 Services Incid. to Mininy
13 . Misc. Serv, & Operating Costs
71 Railway Transport
12 Other Nen-Hetal Mines
8 Petroleum & Gas Wells
72 Pipeline Transpert
74 Electrie Yower

Mipes

- 75 Prof. Serv. to Busincas

2.054
2.038
2,036
2.024
2.006
1.949
1.930
1.905
1.899
1.890
1.869
1.862
1.851
1.759
1.712
1.703
1.643
1,635
1.627
1.615
1.458
1,396
1.394

Ind.
Rack Ko.
1 75
2
3 7
4 15
5 19
6 71
7 s
8 54
9 66
10 2
11 7
12 38
13 3
1% 35
15 44
16 45
17 68
18 &4
19 40
20 3%
21 23
22 27
23 42
24 46
25 4
2 .49
27 33
28 36
29 57
30 67
31 69
32 S50
35 %
3 43
35 S6
% 34
55

32

21

" .
INDUSTRY 1*?
Prof. Serv. to Business .151.73
Agriculture & Fishing 151.72
Coal Mines 130.33
Food Processing 109.93
Migc. Wood Industries 103.62
Railwvay Transport ‘102,46
Clay Products Mfgrs. 100.73
Stqna Products Mfgrs. 98.64
Repair Constructican 97.22
Forestry 95.45
Misc. Serv. & Oper. Costa 95.29
Hardware, Tool & Cutlery 94.40
Gold Mines 93.69

Oransmental. & Arch., Met. Iad. 92.95
Appliances, & Communications 92.79
Mfgrs, Eldct. Iad. Equip. 92.22
Kon-Residential Constructicn 92.09
Scient. & Prof. Equip. Mfgrs.90.89

Machine Shops 90.04
Heating Equip. Mfgrs. 89.53
Cther Paper Prod. 88.76
Iron Foundries 88,44
Misc, Mach. & Equip. 88.10
Battery Mfgrs. * 87.73,
Misc. Metral Fab. 87.55
Lime ' 86.07
Boiler & Plate Works 86.00
Metal Stamp. Press—& Coat. 83.94
Abrasive Mfprs. B3.87
Résidential Construction 83.34
Cther Construction 83.16
Concrete Prod. Mfgrs, 83.13
Wive & Wlie Froduccs ks
‘Misc. Transp. Equip. B2.42
Glass & Glass Prod. Mfgrs. 79.19
Fab. Strucc. Metal Ind. 78.83

Othcr Non-Metallic Prod.Ind. 77.87
Metal Cast, Roll. & Ext, , 77.61
uvlp & Paper 77.33

L3 Serv. Incidental te Mining 76.85
[} num R.C. & Ext. 76.36
4 Ready-Mix Concrete 76.22
4 Steel Pipe & Tube Mills 75.01
44 - Quarrics & Sand Pits 72.96
45° 25 Iron & Steel Mills 72,54
46 70 Water, Adir & Other Transp., 71.99
47 10  6ypsum Mines 71.35
48 53 Refractories Mfgrs. 70.43
49 47 Electric Wire & Cable ™ 68.08
50 31 Copper & Alloy R.C. & Ext. 67.87
51 62 Mfgrs. of Ind. Chémicals 66.89
52 9 Asbestos Mines 66.29
533 11 Salt Hines 66,17
54 -5 Iron Mines 61.79
55 ° 4 Uranium Mines 61,39
56 29 Other Smelting & Refining 60.49
37 28 Aluminum Smelting & Refin. 59.57
58 60 Mfgrs. of Mixed Fertilizera 59.19
59 48 Cenment Mfgre. 56.59
60 59 oOther Petroleim & Coal Prod. 56.49
61 6 Base Metal & Other Met. Mines53.08
62 12 Other Non-Metnl Hinecs 52.0
.63 58 Petroleun Refinerics 44.09
64 74 Electrie Power 38,52
65 8 Petroleum & Gas Wells 3377
66 72 Pipcline Transport 22.98

-

™
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In compariaon with the actual total linkage thefrank order

correlation is ,8395, and Copper and Alloy Rnlling, Casting and Extruding -

-

moves from fifty-eighth to twenty-ninth in the poten' al ranking. The
rafki do correspond in that aemi—fabricated products maintain the top
positidns, again providing the‘greatest davelopmlnt st
| . 4
Table 5 is a cardinal measure of the developmézt stimulating effect
lost due to the importation of intermediate inputs. The difference’ in
value between actual and potential total linkages is measureddand the
industries ranked in deascending orde:;::’ijgx’I;;EEf. The highest ranking
1naaZtry 18 Miscellaneous Transportat Equkgnent which loses 882,278
dollars of impact fon'each 1lion dollars of .production, due to imports

of intermediate goods.

The change in ranking due to the domestic replacement of imports
is apparent when the Present ranking is compared with tha total linkage
rankings. The rank order correlation. betwegn the present ranking and the

s

the correlation between it and the potential total 1inkage ranking is .7843.

actual total linkage ranking iz a relatively gpg it ,4298 whereas

Of the ten highest ranking induat;iea only one appears in the-top ten of

the actual total ranking, however, six appear in the top tem of the

potential total ranking, {
&4 . . \\//f“\
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Tablé 5 ]
Total™Linkage Impact Lost To. Imports

Due To 1 Million Dollars Production
By Each Industry

Industry

Ho. Name
43 Misc. Transportation Equip.
28 Auminum Swelting snd Refining
58 Patroleum Refineries
38 7 : Other Petroleum & Coal Prod,
30 Aluminum Roll, Cast, Ext.
57 Abrasive Mfprs,
47 Electrical Wire and Cable
32 Hetal Roll, Cast. & Ext. .
42 Hise, Hachinery and Equipment
13 Bettery Mfgrs.
26 Steel Pipe & Tube Mille
s Heating Equipment Migrs.
5 Orunemental & Arch, Metal Iod.
2 Iroc and Steel Industry
3 Copper and Alloy Coat. & Ext.
41 Misc, Metal Fabricating
27 Iron Foundries
a3 ., Boiler and Plate Worke
44 Appliances and Commumicar{ons
53 Refractories Mfgrs, -
45 Mfgrs. of Elect. Ind. Equipment
64 Scient. & Prof. Equipment Mfgrs, -
a8 Bardware & Tool & Cutlery Mfgrs.
36 Metal Stamp, Press. & Coat, Ind.
34 Fabricated Struct. Metal Ind.
30 Hachine Shops
37 .Wire and Wire Products
62 Mfgrs. of Industrial Chemicals
&8 Roo-Regidential Construction
23 Other Paper Products
03 Gold Mines - -r
56 Glees end Clges Products Were.
07 Coa) Mines
67 Residential Construction
49 Lime Mfgrs. '
6% Other Conatruction
15 Food Processing
0s Iron Mines -
55 Other Noo-Metallic Products Ind.
29 - Other Smelting & Refining
52 + Clay Products Mfgrs.
19 Misc. Wood Industries .
2) Pulp ‘and Paper e
06 Base Metal & Other Metal Mines
01 " Agficulture and Fighing
04, Uranium Mines
09 Asbestos Mines
66 Repair Construction

. 60 Mfgrs. of Mixed Fertilizerp
10 psun Mines '
70 gggﬁr, Alr & Othet Transp.
54 Stdne Products Mfgrs.
51 Ready-Mix Concrete Mfprs,
50 Concrete Products Mfprs,
48 Cement HMfgra,
13, Quarrles and Sand Pitg
02 Forestry )
12 Other Non-Metal Mines
14 Serv. Incid, to Hining -
11 Salt Mines
74 Electric Power
n - Railway Transport
137 Pipeline Transport
72 Mige. Services & Oper. Coste
08 Petroleunm & Cas Wellg
75 Prof. Services to Bunincss

.

;‘Pilﬁe

882,278
656,696
612,826
555,039
528,880

514,191 .

488,456
481,782

465,803

459,926
458,611
431,866
403,410
402,342
399,879
393,273

394,564 |

188,600
385,349
381,059
378,001
377,373

" 35%,208
- 367,750
' 366,996

357,497
353,674
349,260
303,796
298,390
286,201
263,118

281,137°
278,128 |

261,713
261,047
252,437
238,458
237,341
232,45

T 232,p63°

228,120
225,317
223,682
218,327
218,206
203,978
200,218
197,535
197,382
196,264
195,910
189,704
188,085
184,026
181,104
176,545
160,676
153,864
147,311
135,940
118,662
113,947

81,513

74,829

60,437




This ranking delineates those industries which are losing the
: ' 2
greatest value of impact to foreign suppliers. It is therefore a
cardinal measure of the difference between the stimulative effect of an

industry and the domestic fulfillment of that stimulation.

Potential Employment Linkage Ranking

Table 4 lists and.ranks the values of the potential employment
linkage. The Spearman rank coxrelation between this ranking and the
potential combined_and total ranks /are an insignificant .0428 and .0885
respectively. The lacﬁ\q{ a reletionehip between the potential employment
linkage ranking and the other two potential rankings corresponds witha

similar finding for the actual rankings.

o~

A very strong direct relationship exists between the potential '

'and actual employment rankings, The Spearman rank order correlation

between the two is ,9683. Fewer significant changes occur from the actual

eg tﬁe potential'eﬁployment linkage rankings than from actual to potential in
the other rankings. The difference in mean values is 11.27 man-years.

While significant changes in valuefféie place: the ranking is not as
sensitive to importation of intermediate goods as are the other renkings.

R
.

R i‘~"

Exclusion of Exports

The potential linkages ranked the industries on the basis of the
domestic production of all intermediate goods A bilas in the results duem‘;r
to importation was thus removed. A further bias due to expof;s'stili
remains. Exports are a component of final demaqd and as such reduce the
value of forwerdﬂlinkage for the majority of iﬁdustries, particularly primary

producers and intermediate manuface:ﬁg;s.
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That exports are not a sign of;poor economic performance .ig net
'queationed For the same reasons discussed in terms of 1mportation,
exporta may be beneficial. Rather, the r:moval of exports in the ranking
procedure is to complete the measure of the stimulative effect of each

industry, not whether that effect is acted upon.

The enly linkage measure effected by the export adjustment is
forward linkage. Forward linkage is valued go as to measure the portion
of the domestic dispoeition of each commodity sold to industries as

—

intermediate inputs.

u

>
1 j 13

LfP
q‘i+m1-xi' \5"

The forward linkage of each industry is evaluated and ranked in
combination with the potential backward 1inkaée on Table 6. The mean
value of the forward linkage ig 77. 9& per cent. The high mean value and

the distribution. of individual values moves the majority of industries

L

.out of Quadrants ITX and Iv.

.The most obvious feature of the zahking 1s that a final eemnnd
- commodity, Other Petroleum and Coal Producte,-ielthe'highest_fehking
industry. Othef than this first industry, the ranking corresponds more
closely to-the’ successive stage concept than does eny other ranking.
A

. The Spearman rank order correlstéon tetween thig rankiné and the
aqtual combined linkage ranking 18 .7640 and wikhtbheppotential combined
lffkage ranking it_is +9424. The correlation between the.preaent ranking

. and the actual total linkage ranking is .7069 and with the potential tdtal
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Table 6

.
- -

Potential Less Exports Combined Linkage Ranking

1 1
Lank No. IKDUSTRY AL SIS ] Jack ¥o. INDUSTRY b P
27 58 htrolx: Ref{inexies 88,14 5.7 1 39 Other Petroleum & Coal P:oducl:s 65.76 100.00
28 A3 Hise, asportaticn Equip. 70.03  45.58 2 51 Raady-Mix Concrate $6.32  99.98
29 13 Food Processing 71.31  32.60 3 49 Lime 66.14 99.72
30 42 Misc. Machinery & Equipment 36,37  40.3)3 4 A7  Blectric Wire & Cable A 64.1%  98.47
31 &4 Appliances & Comsunications 55.65 48.93 3 21  Copper & Alloy R.C. & Exr. 81.11 98.04
32 68 HNon-Residential Conmtructien 54.55 0.00 6 26 Sweel Pips & Tube Mills 71.75 93.08
33 67 Residential Construction 54.50 0.00 7 60 Mfgrs. of Mized Fertilizers 74.17 95,48
" 34 69 Othar Codstruction . ‘ 52.22 0.00 8 30 Alwminm R.C. & Ext. 69.34 97.%8
- 9 32 Hatal Cast. Roll, & Ext. 66.42 9B.05
. 10 29 Other Smalting & Refining . 82,30 88.29
R 11 19 Hisc. Wood Industrias . 64.14 93,32
" 12 62 Mfgrs. of Ind. Chemicals 58,38  97.35
13 35 Ornaocotal & Arch. Metal 39.79 94.81
14 37 Wire & Wire Products . 57.83  95.60
) 15 21 Pulp and-Papar 38.43 94,94
16 25 1Iron & Steal Induscry 34,21 98.43
. 17 33  Rafractories Mfgra. 32.17  97.16
18 39 Heating Equipoent Mfgrs. 62.58 88,90
19 57  Abrasives Mfgra. 61.02 91.56
20 36 |Matal Stamp. Prass. & Coat 61.05 87.63
: " 21 , 23 Other Papar Products 62.6)  84.5)
22 46  Batcery Mfgra. 39.06 79.9%
23 Al  Misc, Metal Fab. 56,25 91.43
24 28 Alunfoum Smelting & lgtin!ng 32.33  91.92
25, 5 Iron #ines 51.63 -89.82
26 33 Botiler aad“Plate Works 54,10 76.90
: : III | II ,
rY -
: IV I -
57 38 Bardware, Tool and Cutlery 48.80 52.39 35 27 1Iron Poundries 47.75  98.66
38 °54 Stooe Products Mfgra, - 46,54  50.97 364 30 Concreta Produgts Mfgra. 47.07 98,93
59 45 Mfgrs. of Elect. Ind, Equip. 50.49 43.48 37 55 Other Non-Matallic Prod. Ind, 47.23 98.13
60 64 Scledt. & Prof. Equip. Mfgrs. 47.88 33,18 38 34 Y¥abrifcated Struct. Matal Ind. 45.89 98.70
6) 66 Repailr Conscruction 39.52  15.02 39 7 Cosl Mines 45.28 93.68
62 9 Asbestos Mines . 37.43  49.52 40 40 Machine Shops . 42.53  95.20
63 74 Rlactric Power 17.20  48.40 41 48  Cement Hfgrs. A2.68 94,95
64 73 MWisc. Services & Oper. Costs 36.92 38.83 42 8 Petrolewm & Gas H-ul 40.36 .94.40
65. 11 Salt Mines 36.24 37.80 43 2 TForestry 49.36 98.356
&6 & Uranium Hines 4,76 48,47 44 52 Clay Products Hfgre. 46,92 81.37
45 56 Clase & Clusa Products Mfgra. 42,20 88.52
* 46 TO Water, Air & Other Transportation 40.66 83.61
"47 6 DBase Metal & Other Matal Mines 33,81 99.47
48 10 Cypsum Mines 31.79  95.55
49 .3 Gold Mines 15.34 100.00
30 12 Other Non-Metal Mines 26,81  94.6)
) . 31 71 - Railway Transport - 24,31  96.67
. ' 52 1 Agriculture & Fishing - 36,19 82,86
53 13 Quarries & Sand Pitas 35,18 91.45
54 14 Services Incidental teo Mining 28,85 70.08
- S5 75 Prof, Services to Buainesa 2417 79.35
' 56 72 Pipeline’Transport ~ ' 22,06 79.53
A
. L4
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linkage ranking it is .7867. All of the correlationa are aignificant.
The very high correlatiom with the potential coibined linkage is caused
by the dominance of the backwagd linkage in the ranking criteria.
’ S
While all of the correlat;oua are significant, differoncea with
the present ranking exist., In general, differences tend to be in the
direction of the industries more closely aligning with the concept of U
T“Tmmmmu-succogo;ve soages of processing, , |
Quadrant II contains largely intermediate manufacturing industries.
Aside from the higheést ranking industry, the top seventeen industriea are
all of this type. 0f the industries seemingly out of place' Heating

Equipment Manufacturers, Battery Mhnufacturers, and Other Paper Products,

are producers of products which do not require further processing and

would be expected to be in Quadrant III. Iron Mines is a primary producer

and would be expected to be in Quadrant I. v

All of the industries in Quadrant IIT produce commodities requiring

little further processing and are consequently in this Quadrant.,

The first four industries in.Qoadrant I are more cloaoly asgociated
i with intermediate manufacturing and consequently with QuadrantlII. There
. .+ are also a number of industries more\closely asgociated wigﬁ the other
two Quadrants. The majority of primary intermediate producers are,

P hawever, found in this Quadrant. ' .

The industries in Quadrant IV are to a large extent those associated
with Quadrant's I and III. The majority of the primary final product

: ' producers are found in Quadrant I, particularly the service and . s

~
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transportation industries,

The Present combined linkage ranking aligns more closely with the
type of industries associated with each Quadrant. There still remains,
however, a number of industries apparently out of place. More importa;t
than the association with particular Quadrants is that the rankings have

-~

a close relationship with the concept of stages of processing.

‘The correlation between the present combined linkage ranking and’
_actual employmént linkage is .2303 and with potential employment linkage
it is .1565. As was .the case with ehch of the other non-employment

rankings there is no apparent significant correlation with the employment
rankings.

Biases Due to Final Demand

Two components of final ‘demand, other than expofts, have the

potentNal to blas the valuation of forward linkage.,

a The inclusion of the purchase of commodities as capital goods in

final demat

the potential to reduce the value of forward linkage.
This bias /s -discussed by Chenexry and Watanable, (3) and by Hirschman (4)
in terms/of the machinery and equipment industries. In the present
aggreg tion there are eight industries which sell-ip excess o{ iO per cent
of their domestic output as investment goods. These industries include
four manufacturing industries, tﬁe three construction industries and

Services Incidental to Mining. The actual combined linkage tanking was

-

3. H.B. Chenery, T. Watanabe, og. cit., p. 491.
4. A.0. Hirachman, op. cit., p. 107.
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revalued conaidering sales of commodities as éaﬁit;i godds to be inter-
mediate inputs. lThia revaluatioﬁ of tpe foxward linkage produced only
winor changes. The construction industries all moved up éhe ranking to
‘Qua&rant II from Quadrant III. The other five,induqtries remained in thé:

gsame Quadrants.

-While it is possible to measure the value of output sold as capital
goods, the model employed does not assigﬁ these goods to specific industries
‘as inputa. As a result it is not posaible to square the aggregation and
combined linkage rankings are not comparable with total and employment
linkage rankinga. Given the minor nature of the ranking changea and the -
problem of ranking comparability, capital goods are agsigned to final demand.

A change in inventory is considered to be-a component of final
demand. If the year 1971 is far any reason an anomaly in terﬁs.of
chang%?g inventory, for any industry the forward linkage for that industry
may be biasedlupward of downward. In the present aggregation for those
industries which have a change in inventory, that value on average representa
approximately 1.5 per cent of the disposition of output. On inspectioﬁ,
the_gnly industry which chdnges its, ranking position significantly with
different methods of dealing with inventories is Asbestos Mines. In
the potential combined linkage rakkings, with exports rehoved, Asbestos- ‘
Mines ranks sixty-éé;ond. The value of forward linkage‘and positive

change in inventory are both apbrnlimately seven millions of dollars.

:\
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If change in inventory is not included in final demand thig industry

- moves from Quadrant IV to Quadrant I. Other than this one change in

ranking, for phne ranking method, different methods of dealing with
change in inventory do not- aignificantly alter the Tresults. Due to the
above, and the fact- that any method other than that employed diarupta
the comparability of actual and pPotential, changes in inventory are

cons%ﬂered 8 component of final demand,
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CHAPTER V

THE NON-FUEL MINERAL INDUSTRY

The non-fuel mineral industry - is composed of three sectors.
These sectors are felroué\metals, non-ferrous metals, and non-metallic
'minerals.  Each 8ector can“be analyzed as containing sucé&asive stages of
Processing. The two metals gectors are eacn divided‘into three stages and
' the non-metallic minerals industries are divided into two stagea. Since
there 18 no domestic u%ning of alumina hearing ores, the aluminum
industry is considered a2 subsector of the non-ferrous metals industries

with two stages,

e

The mineral sectors and the industries relating to each stage
are liated on Table 7. This table also lists the ranking position of
each industry relative to the industry aggregation and the eight rani;ng
methods, Ihese industries represent very high and very low ranking
positions for all methods, The industries are very mobile in thnt,'with
the exception of the employment linkage, rankiné noaitipns vary greatly
with the treatment of imperta and exports., A minimum of four nontueI
mineral industries appear in the top ten poeitiona of all the non-
employment rankings, In four instances the first ranking position is
held by an industry of thig type. _ At least three of the bottom ten

positions in all of these rankings are held by non-fuel mineral induatries.

The preceding has demonatrated the ranking of the non-fuel
mineral 1nduatries relative to the sixty-six industry aggregation,
Table 8 shows the ranking of each industry Hithin the sectors. "“While the
ranking positions of theae lndustries relative to the whole aggregation,

proved to be very mobile, thia is not shown in theBTable. Each non-fuel
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I - Table 7
: Non-Fuel Mineral Industry Linkage
. Rankings By Sector :
sICTOR, o Potencial :
. Actual Potectinl Cowbined Actual Potentiel  Actusl Potential
» Coabined Coabined Less Fxporta Toetal Total Employmenc _Exployment
1X0. # RAME . *
or-Yarrous Metals . - .
¢ Besu Meral § Other Metal Mingy . 43 - 49 47 39 ” 0 61
ba s 13 Other Suelting & Reftntng’ ‘23 3 10 $ 18 L1 %
111 ‘n ,Copper & Alley r.0. ¢ Ext. -3 [ 5 1. 1 51 - 30
a2 H:hl. Eoll, Cast. & Exc. PR 7 $ 12 7 43 s
o 2 Alimimm Smelting 4 Rafining T ¥ 24 L7} 29 62 51
m 0 Alueface R.C. g pac, 7 2- [ u . " a
T N, v
- - P
4,
Farrous Netals .
1 5 Iron Mines 25 »n 25 12 4 54 54
49 23 Iron & Steel, Industry n 16 16 k] 27 49 43
Inx 27 Iroo Foundries A0 3% 35 &4 b 13 22
25 . Steel Pipm & Tube MIllg € 1 6 7 5 &7 43
3n- oller £ Plete Works k! 19 26 a7 31 30 27
-
Kon-Metallie Minarale
1 s Asbestos Hines 58 61 62 50 52 A6 52
10 Cyprum Fines 61 € 48 62 58 42 &7
11 Salt Mines 32 {1} (4] 48 55 43 53
~3 Qusrries & Sand Pies 41 47 53 3 56 k}] 44
12 }0:Iul' Ecn-Metal Hipes (1] 51 - 50 ! 63 62 59 52
I1. 51 Ready~Mix Coocrete +1 4 2 4 15 b1l 42
AL Cement Migrs, n 41 41 43 49 37 39
4%  Lige Higra, 2 8 3 10 - 19 22 % &
. 30 " Ceacrete Kigxa, 13 ) 36 5 42 b33 32
. ‘52 Clay Froducts’ Mliges. 39 43 [T} h 11 45 7 ?
. . 53 Relractorien Mfgra. n 13 a7 47 [ 4B 43
3 Scone Products Hprs. 26 53 38 28 43 ] |
5% Glesw & Class Prod. Migre. 43 R ¥ (1] 55 53 » 3
17 Abrasives Lfgre, . b3 26 19 42 20 30 29
55 Other Kon-Mecallic Prod, Ind, 31 » (1] M »

v

. h
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‘show the reverse relationship.

mineral industry pnoduces significant value added and no industrg,bnﬁ/{///

a backward linkage to ?E? specific induatry of greater than fifty per

cent. Given these two facts none of the induatries are treated as

satellite industries.(l)

P

The non-ferrous metals less aluminum demonstrate & clear

relationship between the level of processing and development stimulus. -

-

The higher the level of processing the greater is the stimulus. . This

W .
. relationship is true of all eight rahkéngs. Tﬁe only anomaly occurs in

the ranking of actual total liﬁkage in which the Stage II iﬁduétry ranks

ahead of one Stage III industrﬁ. This anomaly not withstanding the

relationship is clear. -

- . “

The aluminum industry, for which there is.mo démestic Stage I,
shows the same relationship. In the case of seven rankings Stage III
ranks above Stage II.- The ranking of i;bact'lost to imports is reverse&
due to the importation of the ores and concentrates by the.Stage II

industry.

L4

The ferrqus méfalé industries do.not demonstrate the rankiﬁg
consistency of Ehe non-ferrous metals, One Stage III industry, Steel Pipe
and Tube'Mil}s, ranks first for all of ‘the total and combined Iinkage
rankings, however, another Stage III industry; Iron Foundries, ranks last
for the same rankings. The treatment of trade is important for'theée
industries. The actual combined and total 1inka§e rankings Bhow the Stage

1 industry ranked ahead of the Stage IT industry. The potential rankings

L]

- / 1y v
1. A.0, Hiraschman, op. cit., p. 102, //f, ]
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Table 8
. Non-Fuel Mineral Industry Linkage .
. . Rankings Within Sectors .
T M -
f ~ Foteacial
Secter . Actual Porantial Cowbined Actual Potential  Actual Potantial Iap
- Coubined Lochined Less Fxports Total . Total mlm‘ﬂLﬁﬂm
STACE 7753 _ Y - .
Non-Terrous Matals % . o .
4 Mase Macal ¢ Othar Matsl Mings . 4 4 i 4 4 4 4 ]
n . Other Smalting & Reffalng 3 ) ) 2 T s 3 3 :
- .
1 Copper & Alloy R.C.gb Ext. 1 1" 1 1 1 2 1 1
-— Hatal Cast. Rall. ¢ Ext. 2 2 R | 3 F & 1 1 1
4 3 'Aluminue Smeltisg & Refining Yol 2 2 2 2 ] 2 1
nr Alum{num Eoll, Gast. & Exe. 1 1 1 1 1 1 1 2
Tarrous Matals . N )
z Iren Mines 2 ) 3 2 ] 5 5 s
154 Iron s Steel Industry 3 2 H 3 2 4 4 2
ass Iron Poundrlea 3 5 s 3 5 1 I 3
Stael Pipe & Tube Milles - 1 1 1 1 1 3 b ] 1
- Boflar & Plate Works . . 74 3 L4 4 3 2 . 2 4
-
Moo-Hetallic Minerals . - .
I Asbaston Mines . 1 14 14 11 10 12 7
Cypsum Minen . 14 1s 10 14 14 10° []
Salt Mines 12 13 15 10 12 . 11 15
Quarriea & Sand Pits 9 14 12 12 13 . L 13
Ocher Non-Hetal_Mines 15 11 11 13 15 13 14
11 - Baad-Hix Concrata 1 1 1 1 1 3 10
Cament Migra - H 7 7 [] 9 14 12
Lime Migre, 2 2 2 " 2 2 4 4
Concrata Migrs. , 3 6 5 h] 3 3 11
Clay Products Mfgra. ] 9 ] § 8 1 &
Refractories 11 k) b} 9 4 13 ‘2
Stone Producen Megra. 4 "12 1 & [ 2 ?
Clase & Glaes Products Hgrs, 10 ] ‘Y 13 11 ? v 3
Abrasiva Wfgew, 5 4 4 7 b} 1 1
Othar Mon-Hetallie Prod. Ind, . 5 [ 3. H 5 H
. f—-
'
. pnd —
P '
' .
L) * )
N . P
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The ferrous metal's employment linkage rankings do not vary. f-
k +
with the treatment of trade. These rankings alone show a direct
(‘\

relationship between the level of processing and ranking. -

The rankings of non-metal -innuetriea ahow'conaisteney in t;:t
with only a few exception the Stage II induetrieo rank higher than the
Stage I industries. Within the stages the.rankinga are extremely mobile,
Aside from the two highest ranked industries, the combined end total
linkage rankings change greatly with tanking methods. The Stage I
employment rankings do not change in tesponse to the remova) of imports.
This result is expected since these industries loge 1it impact due
to imports.. The Stage II employment rankings are responsive to imports.

and tend to lose more total impact to imports.

Summary of Non-Fuel Mineral Industry Ranking

" In each sector one industry at the higheat stage of processing
‘ . - .
\\én?ietently ranks highest., These three industries also rank high in

the overall ranking ‘of combined .and total linkages. Other than this one

industry in each sectym no general statement in terms of ranking and the

etagee in each sector can be made,
4

The ranking of non—ferrous metals demonstrates a clear
relationship between the 1eve1 of proeessing and development stimulus. '

The second two stages consiatently rank high in the overall rankings and

are relatively insensitive to the treatment of trade..
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The ranking of-non-metallic‘minerals.ahows a clear relation-
ship between the level of processin d development stimulus. The

ranking of each industry variés greatly with each ranking method ‘and

the treatment of trade. .
) v

- The ranking of ferrous metals does not consistently show a
direct relationship between the level of processing and &evelopment
stimulus., The rapking of most'industriea in- the sector varies greatly

with ranking methods and.the treatment of trade.

\
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CHAPTER VI

L

1 L ]

CONCLUSION

4

'\ |
The development stimulating effect of sixty-six industries

has been measured based upon their interindustry relationships. The

’

changes in the ranking of these‘industries due to alternative treat-
ments of trade demonstrate the sensitivity of rankings, in an open
economy like that of Canada. A ranking of “AcTual interindustry

relationships is a measure of the domestic fulfillment of the stimulus

produced by each industry, not the stimulus itself.

*

The differences in ranking due to trade highlight those'
industries‘which ﬁave a reduced stimulative impact on the ecohomy
resulting from the iﬁporting of intermediate goods reducing backward
linkage, or the exbdrt of output éeducing forward linkage. The
existence of-théﬁe gaps does not necessarily indicate poor economic
performance. Gaps may exist for a ﬂumber of reasons including: factor
ehdowment, economies oé scale, industrial organization and trade barrierxs.
The’advisability of a development policy directed toward the elimination
of these gaps would depend'upon the reasons for their existence for

: w
each specific industry. o

The development stimulus of industries does not necessarily
increase with processing to the intermediate manufacture level. The
variancelbbtween and withiﬁ the sectoré of the non-fuel mineral

industry demonstrates thef need for conclusions, as to industrial

rankings, to be based upon highly disaggregated industrial informaticn.

. .
/



‘ -

The difference between the industrial }ankings based upon
employment and those of the other ranking methods points out a

possible conflict in plaming for economit development. Those
1 "~ ’ "

industries yhich lead to the greatest economic diversification
Te— , - may not be the industries which .result in the greatest employment

creation. Depending upon the perceived development goals at any

point in time this conflict may have significant planning

implications.
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. APPENDIX

The Statistics Canada input-output tables are avail-
able in three standard levels of aggregation including:

Large 191 industries 602 commodities

Medium 43 industries 94 commodities

Small 16 industries 45 commodities.
. . v

-

This paper is a study of a broad cross-section of
industries in the Canadian economy with emphasis on the non-
fuel mineral industry. The two smaller ‘standard aggregations
are too aggregated for this purpose. The large aggregation
is too large to allow for the number of manipulations required:
and to enable the reader to follow the changes due to different
ranking methods. A special aggregation was developed utilizaing
77- industries and 137 commodities. The following two appendices
list the industries and commodities and relate them to the
large standard aggregation-hy referring to the Statistics
Canada input-output numbef;>associated with each.

level of disaggregation available for the non-fuel mineral
industry:. It also include¢s the various levels of processing
Jof several other industries including agriculture, fuels and
forestry. The remainder of the aggregation represents the
various manufacturing, service and construction industries.
The 137 commodities were chosen so as to relate to the industry
aggregation. To ensure that all commodity impacts were incor-
poratsed, an additional commodity was added to the aggregation.
Commodity number 138 is a residuval commodity referred to as
"other non-primary inputs”. The largest portion of this
residual is non competing imports. heggJ;mports are products
such as tropical fruit and natura)/ rubber-which are got

The industry agggegation incorporates the greatest

produced in Canada and therefore have no industry re resentation.
— .

The input-output inverse matrix is squared by allocating
the commodities to industries. commodity is allocated to an
industry if that industry is responsible for more than 75 percent
of its production. In most cases the relationship was much
higher than this requirement, however, such.a relationship was
not found for eleven industries. The direct relationship was
required for the evaluation of linkages, as a result, the
aggregation used in the rankings includes 66 industries.

L Y




ED {#

001
002
003

005
006
007
008
- 009
010
011
012
013
014
015
016*
o17%
018
019
020
021,
022
023
024*
025

. 026

027
028
029
030
031
032
033
034
035
-036

037 .

038
039
040
041
042
043
044

045
046
047

Statistics Canada f#

00100, 00300
" 00200
00400
00500"
00600
00700

00800
00900

01000
01100
01200
01300
01400
01500

-01600-03400

03500-03700
03800

. 03900-05800

05900~06400
06500-06800
06900

07000
07100,07200
07300,07400
07500

07600

. 07700
07800

07900

08000

© 08100
08200

08300

08400
08500
08600

08700

08800

08900

09000

09100
09200-09500
09600-10200
10300, 10400,
10500, 10600,
11000

10700
10800

10900
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I-0 AGGREGATION

Industries o s

Industry Name

Agriculture & Fishing

Forestry

Gold Mines . -
Uranium Mines

Iron Mines

Base Metal & Other Metal Mines
Coal Mines

Petroleum & Gas Wells
Asbestos Mines

Gypsum Mines

Salt Mines

Other Non-Metal Mines

Quarries & Sand Pits

"Services Incidental to Mining

Food Processing

Rubber Industries

Plastic Fabricators, NES

Textile & Clothing

Misc. Wood Industries

Furniture

Pulp & Paper

Asphalt & Other Related Products
Other Paper Products ’
Printing & Publishing

Iron & Steel Industry

Steel Pipe & Tube Mills

Iron Foundries

Aluminum Smelting & Refining:
Other Smelting & Refining
Aluminum Rolling, Casting & Extruding

" Copper & Alloy Rolling, Casting & Extruding

Metal Rolling, Casting & Extruding HES
Beliler & Platé Works

Fabricated Structural Metal Industries
Ornamental & Arch. Metal Industries

Metal Stnnping, Pressing, & Coating Industries
Wire & Wire Products Manufacturers

Hardware Tool & Cutlery Manufacturers

Heating Equipment Manufacturers

Machine Shops

Mige. Metal Fabricating,

Misc. Machinery & Equipment

Mise. Transportation.Equipment

Appliances & Communication

Mhnufacturers ‘of Eiecttic Indnstrial Equipment

Battery Manufactypers
‘ Mnnufacturgrs‘EfB;Iéctric Wire & Cable

Appendix A |

*
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ED# " statistics Canada # Industry Name .
048 - 11100 Cement Manufacturers

049 ~ 11200 Lime Manufacturers 4
050 - 11300 -~Concrete Products Manufacturers
051 * 11400 ’ Ready-Mix Concrete Manufacturers
052 11500 Clay Products Manufacturers
. 053 3 h1600 Refractories Manufacturers
054 ﬁf 11700 * Stdne Products Manufacturers
055 - 11800 Other Non-Metallic Products Industries
056 . 11900 Glass & Glass Products Manufacturers
057 12000 Abrasive Manufacturers .
058 12100 . Petroleum Refineries
059 12200 Other Petroleum & Coal Products Industries
060 - 12300 Manufacturers of Mixed Fertilizers
061* 12400-12800 Miec. Pharmacy & Medecines, Ete.
062 12900 Manufacturers of Industrial Chemicals
063% 13000 Other Chemical Industries .
064 13100 ) Scientifiec & Professional Equipment Manufacturers
065* 13200-13700 Misc. Manufacturing Industries
66 13800° Repair -Construction ,
067 . 13900 Residentddl Construction ‘
068 s 14000 Non-Residential Construction
069 14100-14600 - Other Construction
070 14700,14900, '
15100-15400 Water, Air & Other Transportation
07& . 15000 Railway Transport.
072 15500 - : Pipeline Transport
073 15600-16000,
16200-17500
17700-18200, *
18400-18600 .
18800-19000 Misc. Services & Operating Costs 4
074 _ 16100 Electtic Power
075 17600,18300 Professional Servicesa to Businesa
076% ) © 18700 ® - Transportation Maegins .
077* < * 19100 ‘Machinery Repair Service /,ﬁ

. . s
*These industries while included in the Input—Qutput Model runs are
excluded from the ranking procedures gince there is no clear industry-
commodity relationship.
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1-0 AGGREGATION Appendix B

Commodities
ED Statistics Canada ¥ Commodity Name
*00L 00100-02300 Agricultural Products .
002 02400~-62800 Forestry Products : -
6b3 . 02900-03000 Fishing & Trapping Products
Q04 . 03100 Gold Ores
005 03200 Gold & Alloys in Primary Form
006 03300 Radio-active Ores & Concentrates
007 03400 Iron Ores & Concentrates -
008, 03500 Bauxite & Alumina
009 03600 Metal Ores & Concentrates, nes.
010- 03700 Coal
011 03800 Crude  Mineral 0Oils
012 . 03900 Natural Gas
013 04000 Other Crude Bituminous Substances
014 04100 Sulphur, Crude & Refined
015 04200 Asbestos, Unmanufactured, Crude & Bibrous
016 04300 Gypsunm
017 04400 . Salt
018 04500 Peatmoss
019 . 04600 . Clay & Other Crude Refractory Material
020 04700 Natural Abrasives & Industrial Diamond
021 04800 Crude Minerals, nes.
- 022 04900 Sand & Gravel -
- 023 05000 Stone, Crude
024 05100 Services Incidental to Hining
025 05200-12000 - Food Products
026 12100-12300 Tobacce Products
027 19000-20300 Wood Products
028 - 20900-21900 "Pulp & Paper Products
029 22100-22700 Other Paper Products
030 23500 Ferro-alloys
031 . 23600 Iren, Steel Ingots
032 23700 Steel Blooms, Billets & Slabs
033 23800 Steel Castings
034 23900 Steel Bars & Rods
035 24000 Steel Plates, not Fabricated
036 24100 Carbon Steel Sheets, not coated
037 24200 Tinplate
+°038 24300 * Galvanized Steel Sheet & Strip
039 24400 Rails & Railway Track Material Steel
040 24500 . Coal Tar
041 24600 Natural and Synthetic Graphite & Carbon Products
042 24700 Mechanical Steel Tubing ' '
043 - 24800 “02~Country -Goods .
044 24900 Line Pipe, T#amsport, Natural Gas & 0il
045 25000 Steel Pipes & Tubes, nes.
046 25100 Grinding Balls, Ingot Moulds, etc.
047 25200 Cast & Wrought Iron Pipe & Fittings
048 25700 Aluminum & Aluminum-Alloys Primary
. 049 26100 Aluminum Fluorides & Sodium Aluminum



063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079

080

081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
- 096
097
098
099

L

Statistics Canada {#

25300
25400
.~ 25500

25600

25800

25900

26000

26200

26300

26400

26500

26600

26700

26800

26900

, 27000

27100

27200

27300

27400

27500

27600

27700

27800

2790

. 0
© 28000-28800

28700~29200
29300-29900
30000-30400

30500
30600-31300
31400~31500
31600-32500
33400-33700
33800-34000
34100-34400
34500-34700
34800-35000

-35100-35200

35300-35400
35500-35600
35800-36300
36400-36800
36900
37000
37100
37200-37400
37500
37600
37700
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Commodity Name

Nickel in Primary Forms

Copper & Copper Alloys, Prime Forms,
Lead, Primary Forms

« Zine,- Zinc AlloyssPrimary Forms

Tin & Tin Alloys Primary Forms

Precious Metal & Alloys Prime. Form

Other Nen-Ferrous Base Metals

Inorganic Bases & Metal Oxides, nes.

Scrap & Waste Materials, nes

Aluminum & Aluminum Alloys, Castings

Copper Products , Casting, Rolled & Extruded

Copper Alloy, Products, Casting, Rolled ¥Extruded
Lead & Lead Alloy Products Casting Rolled & Extruded

Nickel & Nickel Alloy Fabricated Material

Tin & Tin Alloy Fabricated Material

Zine Die Casting & Other Zinc Materials
Solder inc, Block, Rods,- Wire, etc,

Plates, Steel, Fabricated

Tanks ‘ :

Power Boilers

Boilers, Marine Type

Beams & Other Structural Steel
Scaffolding_Equipment, Demountable

Prefal, Buildings and Structures, Mainly Metal
Metal Products, nes,

Met#d = Stamp. Presgg. & Coat. Products

Wire & Wire Products
Hardware, Tool & Cutlery
Heating Equipment
Custom Meta] Working
Misc. Metal Fabricated Products
Agricultural Machinery °

Misc, Machineyry & Equipment

Motor Vehicles

Truck Bodies & Trailers c
Motor Vehicle Parts & Accessoriesg
Railrodd Rolling Stock '
Shipbuilding & Repair Equipment
Misc, Transportation Equipment -
Small Electrical Appliances

Major Eleg;ric & Non. Appliances :
Comunicafions Eqaipment

Electric Industrial Equipment

- Batterieg

Wire & Cable Insulated . [ —
Aluminum Wire § Cable, not Insulated

Misc. Electrieal Products

Cement

Lime

Concrete Bagic ProdugSa:



Statistics Canada

ED ¢
100 o 37800
101 37900
102 38000-38200
103 © 38300
104 38400-38500
105 38600-38700,
38900
106 38800
107 39000-39200
108 . 39300
109 39400~40000,
. - 40200
110 40100
111 40300
112 41600-47400
113 49600-50300
114 52200 -
115 52300
116 52400
117 52500
118 52600
119 52800
120 52900
121 53000
122 53100-53200
123 53300 53400
124 53500
125 53600
12¢ 54000
127 54100
128 54600
129 54700
130 54800
131 55000-~55200
132 55300
133 56000
134 55400-55600,
' 55800-55900
135 56600
136 58300
137 58700
138 Residual

-48- CT

Comnodigz Name

‘Sand Lime Bricks & Blocks

Ready-Mix Coficrete

Clay Products

Refractories .
Stone Products \' '

Other Non—Metallic Products
Asbestos Products

Glass & Glaas Prodicts
Abrasive Basic Products

Petroleum Refinery Products

Asphalt & Coal 0113, nes,

Fertilizers’

Industrial Chemicals.. : o
Scientific & Professional Equipment .
Repair Construction

Residential Construction o7
Non-Residential Congtruction =

Road, Highway & Airstrip Construction

Gas & 011 Facility Construction

Railway Telephones & Telegraph, Construction
Other Engineering Construction

Alr Transportation

‘Services Incidental to Transportation

Water Transportation
Rallway Tmansportation
Truck Transportation
Pipeline Transportation
Highway & Bridge Maintenance
Electric Power -

Gas Distribution

Coke '

Wholesale Trade

Retalling Margins |
Government Royedties on Natural Resources

- Financial Inst. & Real -Egtate

Services to Business Management
Transportation Margins

Bunchased Repair Services for Machinery & Equipment
Other Non-Primary Products :
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