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This puper deseribes the estgblisit. v and growth of the Cenadian jriunary iroa
sad steel industry within the coutext " {anadian scononte developrent.  an anlysis
is resented of the resscns for success or failure of individaal entorprises, of
the faetors whieh henelieially influenced the Canacian iron and stecl iadustry as a

\ whole, and of the future develoghent of the industry., Fiually, Canadian eirouue
stances are deseribed waleh night be of assistance Lo eountrics pow considerine the
development of thedr own primary iruu and steel industiries, partfuleriv in
detormining the direetion sueh developuents should tale,

The ingredients whieh entered into ihe successful establishwent of the Canadian
prinary irom and steel industry werer government incentives i. the form of noderate
tardif protection, the ,revision of bounties, municipal grants of land and excrption
from loeal taxes; the availability of mood quality, imported raw matorinls;  the
neintenance of a politicel and eeononic elinate conducive to the sttrection of
foreign ecapital: imported technology: and iomported s ills in the initial stagos)
all brought topether by dvnamie ciuu cesoureeful envregrencurs,  The most dmportant
consideration in determining tno loculion of sucecs . ul Cangdiap steol slants has
been the size, nature and locavion of ihe yresc o and Future nachet for ariuary stoeel
shapes and for secondary croducts meac prinei iliy of steel, I4 is Canadian
experience thet the rigin euphasis in con.. ooine the cstablishment or i prinmary iron
and ateel industry should be on nar ..is ruther taan on resouices or othor factors.
although resourcis arc irportent, o domestie seli=sutfieicncy of raw taterials used
in waiing iron and stecl is no. necessarily & pre-vequisite to stortiap o yrimary

iron and steel industry,
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I. Canadian econoriec history Acles bae’ to Jhe 1otn century and the depinniug

of diseove - snu settivaent of Jorth aneriea by ooropeans, ioe vast lands and
resoureca, Lo bo develo,d during the followine <3, vears, were inhabited by
aly & sprinctiag of novive preoges,  Gefore 176), tie politieal ane ceonwide
fafiv n¢ in whet ix now Conads cad mest of the eastera (nt aorthern vnited
States casio from the twe poweriul I ropean natious, 3ri‘ain cnd France. in
1763, Briteia gained contrei ov nearly a1 French-scainated terrivery whieh
ineluded the interior heestland of the coptinent (i,o. 't, Lawrenee liver Valloy,
Great Laies and the « ississippi siver Besin), 3y 1743, the B-itish colonies in
what is now the easturn United 3tates von political independence witvh the end of
the Aneriecn Jdevelution, bBrictish territories te the nosih renained as separate
units, pelitiecelly indvpendent i ceel other but als grvernsd by Britain., Jith
the act of Unien passed by the Dritish parliaaent in 1590, what cre uow the
peovineen of Juebee and Ontaric becopne jolitienlly assoeiated, In 13607, Britais
yassed the Biitisa ~orth meviea sot grantine sellescevernuent to . Canadn vonposed
ot the four provinces of Quebee, U tario, Nova Seotis and Hew 3Zrumswic.. ¥ith
Confoderation, o central goveranent was establisbod pattermed aflter tho British
-ystem with tho impertont distinetion that the proviuces retained considercble
autonomy . weniteba becine o provinee of Cenada in 1670 followed by Biitiash
Columbin in 1871, irince Edwerd Island ia 1873, Sasiatchewan and albertn in 1903
aad Newfoundlaad in 1944, DUxtensive northern lands vemain under direect comtrol
st the eentral govermment,

S Cenada coimprises the eompleic mrihern helf of Sorth auorien except for that
ot oceupded by Llaska and Greenland, he southern boundary of Canade borders
on the ‘nited states and stretehes nearly 4,00 uiles tron the stlentie to the
vacifie Yeepna, Its v of ever 3.0 s} ion agquasrye miles aeces Cenads the
world's = eonad loveest comtey, ihis Lrense size, while CRCOLE. RBAIIE LGy
Cesoarees wad scewinio o obierd peeh secs tor setitlewnt, Luposes nany buscena

and Tlaitotrons voena wel o the Tond i voe o, sountein s ant poorly

dratned o s a2 o R A S A TN (I s Flirves of the country s
develojed or orcle s e ver L oocapded Sanlana is lesa than eight per cent
*
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of the total, The ,so.ulation of Canade will execed 19 million people betore thw
eid of this yoas, of whieh over 34 gor eent are in Untario and about 29 per cent
in Guebee, 27 Ler evnt in the four western provineces and 1lU pjer ecent in *he four
&tlantic provinces, Only about 40,000 sersons are settled in the northern
Serritories, ..ost of Cunada's populction is concentrated in & 100 1o 200 nile
wide belt along the southern border with the heaviest eoncentration in sowvhern
Untorio and Quobee along tac St, Lawrence River and Great Lakes. This, in large
degree, ia Canada's indvstricl hecrtland. |

3. The Canedian pricery iron and steel industry, since its birth oo years ago,
hos boeoe the world's 12ih largest stuoel industry, Total steel ingot and enstings
cabaeity doubled during the period 193 1o 1944 and doubled again during the
serdod 1550 to 1960, It is now in the order ni 4.6 nillion tons e year, over

four tines greater than at the stort or Jorld /se 11, Eighty-three per cent of
total steel eapasity is owned by four integrat.A vroducers; the remcining 17

per eent is scatiored ccross Cancde in 45 j}oits, many of which are of considersble
regiontl or national importanee, Not o1 1y does Cannda have the world's 12th
largest steel infustry but it has the Sth highest per eapitva production and the Sth
highost per eapita consurption. In terns of ger capita consumption, Canade is
oxeeeded only by the United States, Sweden, Jest Germany and Cgzechos!ovnkin,

%. This paper deseribes the establishment anu growth of the Canadiun primory iron
and stowl industry within the context of Cunadian economie developnent, .n analysis
is presunted of the rvasons for success or failure of individual enberprises, of
the footors which beneficially influenced the Cancdian iron and steeil industry as
8 whole, and of the future developuent of the industry, Finelly, Canadian
eireumstunees oro deseribed whieh aight be of ussistance to countries now
ccasidering the develoynent of their own primory iron and steel indus.ries,
partieculecly ia deteruining the direction sueh developnents should take,

of Canadian sconoguie development

3. smech of the stimulus for eeonomie development is Canada, sinte the l6th
ceniusy, has origincted vith the oxport of row eteriols and foodstufls and the
buport of nmanufactured goods and developuent ca ivul, An abundance of land and
netural resources, relative to labowr, on inmhercat political und com crcial

stability tu eneourage an inflow of foreign cr,ital, aceprpanied by . satistactory

y
s, L
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transportation end communicntions networ. cad suivieient .xternal demand, have wll
helpedi give (hnade « comparative euvantage in tne expori of many 1aw matoricls,
The development of nntural resources for the export nariet hos set the pace of
econoriie growth., The develounient of other seectors towaerds a nore belenced

veonony has been prinerily o process of diversifieation around the exgorit base,
Diversificction has been greatest where the developrneht and supply requirements

of the resource industries could be met with goods of domestie monufacturc.
Additional diversification has been attained by the further proeessing of cll or
part of the resourecs exiorted; in this arcu, roreign tariffs have frequently
presented a diffieult hurdle or deterront. with growth cof the size ¢f the domestic
mariet snd level of incone, partieularly during the present eentury, further
diversification hes been realized by the estoblishment of doumestic industries to
produce consunier goods. It is within this general {ranewor.: that Cenadion economic
development has taien ;lacc.

6. The 19th century industriclization of Zurcpe and the United States raoquired
large resourecs of nearby coal and aeecess to abundant supplies of iron orr, Coal
v1s the dominant locational faetor in this period because of the large tonuages
required per ton of stuel output, With the technological devolopments of the 20th
century, countries seching to industrailigze had o wider range of choice, New
energy sources such as clectriecity, petroleun and notural gas became ovailablej
coal utilimation becone much more efficient; tie nwiber and trpes of raw meterials
available increased remarkably; modern transportation medie were developed; and
many new industrial proecsses evolved, Pertly beenuse of the two Jorid Wars in
the 20th eentury, Cenada turned to inereasing its industrial selfwsufficiency,
Canada has now nttained con-iderble staiure o8 an industralizod nation but nos

at the expense of the export of row and scni-processed natural resvurees which
still amount to about two-thirds of all exports. In meterial terms, Canada has

one of the world's higlest living standards bu' this prosperity depends on her
2bility to find export mariets for rov and scoi-processed umaterials and foodstufs's.
7. Canada's manufactusring seetor, beiween 1070 and 1957, grew steadily and

impressively ot an fverage annual compounded crovtl rote of 4,2 per cent (Figure 1),

with the prowth of sceondery manulreturiag generally exceeding the growth of
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prinery monufee ringt During this veriod, the rote of growth of the iron and

steel products industryil slightly exceedeu thot of all manufacturing, with 20

to 2) por cent of its total velue of output coming from the primary iron und steel
1nduatryi/ scetor,

3. The Cancdiah yrimary iron ond steel indusiry ¢ploys about 36,000 geople,
rays an cnnual sclory cac woge bill of $194 nillion, und about %30 milliou o

yeor in federal corporste incone tuxes - nearly onvethird that paid by all
netallurgical and metal fobricating industries, “nc four integrated uroducers
have total cssets of 3820 million and sharcholders' investment of $5% willion,
The cost at plant of row naterials used by the primary iron and steel industry is
abost $360 miliion o year to which another $37> million in velue is odded in the
nanufecturing process, Only two industries - the rulp and paper snd non-ferrous

soelting and.rafining industries - o ld more value in the wenufaeturing process

than does the prinary iron and stecl industry. It has the sixth largesi selling
value of factory shijments at $730 niliion. These are some of the primary benefits
of the primary iron and steel industry - to which nust be udded o nultitude of
secondary benefits,

5. The formation and growth of the Cansdian stcel industry can best be deseribed
and analysed by breaking it into four main periods:

The ibortive feriod - Pre 1379,

The reriod of Birth -~ 1879 « World Jar I,

The Feriod of Siagnation - Torld 'er 1 to World War 3
The Feriod of Growth - Yost Torld Var II,

Ihe Abortive Period (Fre 1876)

10. Prior to 1879, there were several atten ts to establish iron and stcel works
in Quebee, Nova Scotic and Untesio, all besed on snull blast furnacos using loenl
ores and charcoal or cote, 4 wide renpme of relatively*simple eastings was produced
to meet the neods of sotilers, the agricultural and tiuber industries, and o small

but diversifying manufacturing sector, .osi requireaents of this type of goods,

y The primory iron ond stevl industry consists of iron and steel plunts
producing pig iron, crude stecel and grimary shopes sueh os billets, bloous, reils,
bars, rods, plate, sheet, structurals, c¢te. The iron steel ; cta i tr
also includes most consuners of orinery iron ond steel including iron foundries,
and monufoeturers of agricultural implements, hardware itens, machine tools,
machinery, wire products, sheet motal sroduets, eto,
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however, continued to be imported, Ducing the 20 to 30 ycar perviod preceding

1879, ot least 10 small blast furnacc plants werc operated throughout Quebee at
various locutions along or noar the S§t. Lawrence ond Ottowa Hivers, I Nova

Scotia, at least six smull blust furncee plants wore established ot various
locations, ill of these 16 venturcs vere finaneciclly unsuccessful and the plants
vere closed within o fow years, clthough three o them survived until the very early
1900's, Similer circumstances surrounded all attempts %o establish primary iron
and steel facilities in Ontario during this poriod, Paralleling the attompts to
establish primory plants bosed on indigenous iron ore, was the construction of
several rolling mills and forges in 0:tario, Quebee and Neva Secotia, These plants ‘

Wt

were based prineipally on the use of inported ;ig iron or scrap and they met with
some measurc of success, Primary stoel shapes, such as billets and rods, were also
MA for the vroduction of & wide range of »nroducts for the railways as well

as for muny hardwarc itenms, although nost failed, two survived to form the basis
of part of Cannda's present stoel industry,

11. Economic historians suggest that the reasons for the laeck of success of the

industry's survival and growth in the pre=137% period weres (a) an inadequately
proteetive toriff sehedule (b) o small and dispersed domestic market (e¢) $he

high level of imports fron lorger, wellesestublished forcign plants, To these
Foasons, the authors would andd {d) technologieal difficulties, particularly those
associated with the attompted use of indigenous ores of low=grade, poor quelity and
limited quantity, In rospeet of the then existing lovel of tariffs on imported

steol produets, the establishment of g level suf ieiently high to ensure the
survivial of domestic iron ang steel plants uight well have been harmful, ‘overall, t-

& young, developing couniry requiring large per ecapite investments in the fornm of
imported goods » particulorly manufaectures,

The For §g§ of Qé,_gth (1379 to World ¥or 1)

12, 1In 1879, the National Policy of irotective toriffs and bounties on production
introduced & poriod that up to Jorld or I included the esteblishuont of three o1

today's four large integrated )roduevrs of iron and steels The new tariff sechedules
were designed primcrily to cnecourape and Sroeteet Joncstie m%mufaeturing. Although

producers of iy iron and crude steel received g neasurce of pProteetion, & higher

Fevel of tariCfs wow irovided steel rolling mills whiel relied largely on imported
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stuel ingots, billets and othier services fo. further processing. In 1843, the
central government esteblished o bounty on pig iron produced from doirestic ores;
this bounty was extendvd to domestic steel ingots and billets in 1894 and, in
1897, to domestic pig iron produced from importcd ores. In 1904, bounties were
provided for wire rods produccd in Conade. In 1906, the tariff schedule was
reviewed and modificd, although an edequate degree of protection for the infant
iron and stecl industry wos retained, 1In 1912, nll forms of bounties werc withe
drawn. From 1879 to World Jar I, there were several blast furnace plants built
in Ontario and Nove Seotin. Of the ton blast furnace facilities in these two
provinces at the turn of the eentury, six failed. One, in Ontario, remains in
operation os a small produeer of pig iron for iron foundries and three developed
into ‘arge integrated producers of iron and steol, It is of interest to examine
the eireumstances surrounding the establishment and growth of the threo successful
integrated operations.

13, (a) In Nova Scotia, the integrated iron and steel operations of what is now
Doniinion Steel and Coal Corporation (DOSCO) had their origins in this period,
based partly on the succossful operation of o forge plunt established in 1872
that utilized purchased scrap iron, coal wnd charcoal, During the 1879 to #orld
Jar 1 period, to supply this plant, produetiun comuenced of steel ingots from
imported pig iron and some seroap, then of pig iron from loeal iron ore, cosl and
limestone. The unfortunate over-evaluation of local ores, one of thu causes of
failure of meny of the blast furnace operations in the period preceding 1379,

vas fortuitously compensated by the discovery of the now famous abana iron ore
deposits of Bell Island, Newfoundland, Subsequently, the inadequacy of local coal
rerources became of concern, leading to the purchase of extensive coal deposits
near. Sydney on the coast of Cape Breton Island and the eventunl reloeation of the
company's blast furnaces ot Sydney. Comeurrently, during this same period, o
bold entreprencur who controll~d sizcable coal deposits near Sydney established
an integrated steel facility at Sydney as c means of incressing coal sales, Coke,
pig iron and orude steel production bepan in 1901. 4 wenkening of the steel
billet market and the introduction of a federsl bounty on the production of wire
rod brought ebout the esteblishment of o wire rod mill in 1904 and a roil mill
vas cstablished in 1905. With & big doncstic demand for rails and a European




STELL SY . 19037
T.ehnical Paper/.,1)
page 8

export market, the company did well during tnis | oried. 1t ccquired or constructed
manufacturing plants to yroduec wire, roils, burs, roils, ete,, in both the Novu
Scotia and Qucbec~lntario narket wrous,

(b) Besidos being well situsted for occen shioment of products to foreign
nmorkets, the Sydney loeation afforded favourwble raw materinl assemblage costs,
A property grant and ¢ J0=year oxomption from loewl taxes were further inducements
to locate ot Sydney und, indeed, important encourcgements to the survivel of the
entorprise during the period, The relatively irrcguloer ond high ash ond sulphur
content of the cozl and the high phosphorus and silics content of Jobann ore
resulted in operating probiems not comumonly encountured and these features,
although manageable, have remained & burden to this day. & common loeation of raw
material sources and suclting freilitivs, and complementary mariet orea and range
of produet, led to & murper of the two Sydney facilities into whot is now the
Dominion Steel and Coal Corporation (DOSO), DOSCU, with o present annual ocapacity
of one million tons of steel ingots and cnstings, still relics heavily on the output
of roils and traeck material, rods and bars, billets ond o wide ronge of rod and
wire products, The two main narket faoetors vesponsible for the estoblishment of
the enterprise at Sydney = the domestic reil market aad the gencral export
market - have not brought cbout o growth or diversification vqual to that of the
other three large intograted producers in Canada, The market in the atlantie
PFrovinzes for iron and steel products is small and the relatively large markets in
central Canade arc from 1,000 to 1,300 miles away. The company reccived important
assistance in competing in the central Canadn nerket thieugh a general federal
government poliey of providing transportation subsidivs on the shipment to central
Canada of products originating in the liaritime frovinces. The do;astic rail morket
is now smull end intermittent and the export market remains highly competitive,
14, 1In Ontario, during the 1375 to Jorld War 1 period, the federal bounty on pig
iron ;roduction induced the establishiicnt of eight blost furnacoe facilities at
various locations, Five were unsuceessful, moinly bocoause the principal
locational factor in their cstablishment was proximity to loeal iron ore supplies
rather then coal or ueriet availebility, 41860, the donestic ores known at that

time were usually difficult to swelt eand relatively poor in quality compared with

the less costly and bettor quality ores available from the Great Lakes region of

s
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the Undtea States,  Uhis situetion, whieh pluced o diffieult ceononic hurden on
the rew enberpriges, wes rocognized in 1897 by an wportuis and Lec-renching
change in the bounty provisions - the oxtension of the boanty to piy irton produced
from imported iron ores, Sinee that time, the United Sioves hus becn “be mojor
souree of iron oro for the Couudicn primary iron and steel indestry d spite the
fact that Canada, sinec Vorld Jur T, has become o w1 worla ovodues v ol iron
cre. It is apprepriuvve iu note, nlso, that the Uniied states supplier nust oi

the coxing coal and some of the inestone used ip 7 asdion primary irvus end

steel plants,

15, (&) Thu Steel Company of Cancda Lamited ETELCU), now Canadn's 'ocrgest
integrated oieel company with an acnnual ec ity of 3.1 million tons of ateel
ingots and castiugs, nlseo hod ivs corpo:nle beginnings in the peviod 1579 to
Werld Var I. STULOC  sesulted from a movger of several comprnies with primery
and sécpndafy steel produeing facilities in the scuthern Ontrrio svea and the
montreal aren of Quebee, 0f the threo principal companize invelved in the merger,
one was o rolling mill enterpyrise whieh wd boen established at wontroal ia the
Pro=1379 period to process imported primary steely uwnother weos u rvoiling mili
enterprisc estabiished in Hamilton, Outario, by Auseriean businessauvn at the very
beginning of the 13879 to World Wur T period, also to procoss imported primury
stoel; and the third, wnd most important, was o priuwery iron and steel entorprise
established by émeri;;n businessmon in Hamilton, Ontario, in 1895, The
eircumstances su~rounding the csteblishuent of this successful primary fueility
are interesting oand revesling. Until thie entorprise commenced the sueccssful
production of blaat furnace -ip iror in 1896 crd open hcarth steel in 1990,
Ontario imported most of its primary steel roquiremorts,

(b) Why did this erterprise suceeed, wher th. ~uny previous atteapts wo
establish blast furnace plants based on leeal iron ~ves hed feiled? Hanilton had
a good harbour, vell locutod within the Ontari. market, for the assenmily of the
neceasery raw notericla, There wae Aceess . she then known Ontorio von ores
as well ns to the United States iron cres win the Great Lakes and the recently
enlarged Welland Cananl, Coking caais wvere nvailable ai reasoncble ecoet [rom mines
in the Americnn stotes of Ponnsylvania and {28t Vipginia, The aueriein businessmen
sponsoring the enterprise were provided a free plant site, o long=ter ionption

from loeel taxes and o ecsh bonus if faeilitios of o rertoia hind and nlue wereo
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vstablished by = eccrtein datv.. Jhen the onterprise, in its starting peried,
ran inte diffieulties from tuchnieal incompotenee ond the unsultobility of the
domestic iron ores, American exporis we-e brought in ond the plant switched to
iron ore imperted from the United swatcs. 4s one of the inducoments for the
cotablishment of the plant had been the foderal bonus on the monufoeture of pig %
iron from domestie irom ores, the extension of the bomus (. ecover pig iron made g
from imported iron ores ot $his ccry period of the company's difficulty with demestic :
iron ores was most timely. The unterarise relied heavily on $lw reilwey market

but wus more diversified and of Jorod o widur range of finished goods than its
Conadian eompetitors,

16, The third ictegratued diron ond stoel Jroducer whieh had its origins during

the period was The algone Steel Corjorctien, Linited, (algeme), whose presenat
asnnual ecapacity is 1.8 sillion toans of steel turots cnd costings, In 1399, an

Ancrican  entrepeneur estoblished the . dposs enterprise ot Sault Ste, warie,

Ontorio, bused on donostic amd inported irem ores, imported cocl and imported
Hmestone, The federnl bonus on production of pic iron; o« federal eontract for
steel railag  the switcbility of the Sault Ste, usriv leection to serve wostern
and northern railway oxpansion nnd 7ur the importation of vow materialsy all
combined to make a suecosns of he enterprise,

17. By the outbreak of Terid sar 1, Conedian pig iron production had reached
916,000 tons n year :nd erude steel roduction hod grown from o negligible 27,000
tons to over 1 million tons o yoir, It wes not by coineidenec, however, that
three of Coacda's four inteeoratod pocadecrs of primnry irvon and steel hed thedr
oripins iy the sewven veor poried ot the besinning of this eentury, There wos

eneournpenent Frot the doderal povernuent's Nationgl Poliey which cavablished

nodvrate Larifis o oot of ste ] 3teas tmde in Conede and, very shortly
therealtor, rovidod o bounty on o1 drer rodueed fron domestic and imported iron
ores i on steel oty s ceecar o cient, conbined rith such local nunieipal
teenbive s as Ioad - coats oo (e cam iron, loe | taxes der oxtended sericds;  the
wviabaindate ot cot gu bty b erted teen ore, coninp coanl ond limestone,

et e by Cenn beoy il s itiss all brousht topother by dvnenie cnd
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resourceful jmserican ontr.,r-neurs, brought intq being Ccnade's primary iron

and steel industry, to serve o g-owing domestic market for certain basic iron

and steel products, The ingrudients were: government inccntives, importod raw

mferialx, imported eapital, imported technicicns, and dynonic leadership,
s.hiciod of Stagaction (Vorld ‘iar I to ‘orld Var I1)

13, an milliaa tons of erude steel were produced in 1915, 655,000 tons of

rolled steel products werc i.ade, of which 40,5 por eont wore in the form of plates,
sheets and bars, 35.4 per cent were rcils, 18,9 per cont wer: rods and the
remoinder were other primary products. The relisnee on tho roeilway industry

and hardware items was substanticl, .orld Yur I stimulated & further expansion

of the Canadian primcry iron and steel industry to o level which was to remain
excesasive for the next 20 years, The difficultics in the Canadian industry

during the period stend as a werning to other countrics of the penalties o overe
expansion. Wartime expansion and the problems of post-wor ruconversion to pescee
tire production brought financial difficultics, partiecularly since the railway
narket had passed its pocak, Furthermore, during the 1920's the types of steel
most in demand - sheets for automobiles and structurals for construction - in
Canada were either not made donestically or only made in small quantities and
imports inercased. The Homilton, Onterio, enterprisc was in e botter position
becausc of its proximity to the main Cenadicn market and itg lesser relianee on
railway orders, The Sydney and Sault Ste. iarie enterpriscs were heavily dependent
on the railway morket und encountered financicl difficulties even prior to the
Great Depression of the 1930's. In addition, thes¢ two enterpriscs were distant from
the main Ontario and Quebec merkets, Yhile the capacity of the Conadian industry
remained static during the period between the two vorld Wers, the neighbouring
steel industry in the United States substanticlly inerecscd in ecapacity,

The Feriod of Growth (Post iorld Vor II)

19. To meot the Yorid Jar II demund for o more diverse range of primary steel
products then wus previously aveilable, the Conadian industry expanded copacity .
considerably and stcel output iicrcescd from 1.4 nillion tons in 1939 to an

annual average of about 2.3 million tons in the wur years to 19545, Unlike the
period of deeline .ofter Jorld “er I, thc period sinee 1945 has been one of clmost

continuous growth and diversificution, until lest year erude steel production
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reached 7.2 million tens., This recent unprocedented growth in primery steel
production resulted fron an x| cnsion of the scoondory menufaeturing industry and
o trend to nationol sclf-sufficicuey in steel rolling will products. Iu 1950,

for instance, Cenade jroduced about {3 per cunt of its primery steel requirements.
In 1962, nearly % per cent of the priualy stuel shapes required werc preauced
domcstieally, The diversificution of the ronge of primary stveln ;;}a&ié;sts hes

been prineipelly for hoi ond cold rolled plates, sheet and strip, and cocted flat-
products such os tinplute and galvcaized products, lInervuscs in the size rangos
ond tonnages of structurcls, rods and bus, cnd olloy stucls have nlso been
important, itcils and treck natericd heve declined in imsortanee. The ine-
stellotion of mills to croduce thesce products aad the exponsion of blast furnaces
and steel plants hus required an investnent of over $1,000 nillion sinee 1930,

20, These investments have been Gde without government ineentives to companies
other then by the meintencnee of o iree enterprisce system condueive to eorporate
nggressivencss cined ot uaintaining ond exponding the market for eorporate
products. Other foctors cncouraging growth hove becn the near doubling of
population since thc atort of Jorld vor I3 the high rote of primary resouree
development, notably in the oil snd gas industry; and cxpousion or secondary
manufoeturing for the dorcstic morict, Domestic toriffs Love played a decreasing
incontive role in the Cunadian iron nnd s'eel industry os their e¢ffective lovel

of protection hes diminisboed over the years. The Cehadion iron ond steel industry
is now technically cdvanced nnd coppetlitive. 1t is oriented principslly to the
donestic mariket, althouri vxports have cormenced to grow.

21, During the post dorld Wer 11 soriod, the three integrated producers, DOSCO,
STELCO end algons, which hod their arigins in the ore=Jorld Jar I period, seized
every ovaileble marict o, partunity te oxpand thedr plants and inercese their

range of products.  In addition, Canade 's fourth integrated primary produeer,
Dorinion Foundrics ond oteel Liaited (LOFASCO) beenme one of the "Big Four" in
Cancdicn stecl. T0FLSC0 had svertod s e saell steel foundry in Hanilton, Ontario,
in 1913, it boegan producing some late dn the 1520's cnd by 1939 had increcsed
its conuel copacity to 200,000 tous. 3ecaus. ol 1ts locction in Ccnada's principel
ot b cPen tnd its  rogressive rnd LgETY8sive nmancgeient, DOFASCU prospered. It
tiatilled its Pirst blest furnace in 19513 it now has three, In 1954, the

cowprny bevane the tirst in North saoweriea to instcll besic oxygen steelmaking vesscls,
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It also insiclled seversl rolling wills for thy ,reduction of flat rolloed shoeet
and strip, and cocted products such us tinplote ond gelvenized sheot, The compony's
crude steel onpacity is now 1,2 niliion tons o yecr., This successful coupany has
developed as o narkctecriented caterprise, To date, all coking ccel and iron ore
requiroments have beon purchased, jrinccily from she United States. By 1965, o @
larger portion of its irom ore will come from o new Cunadisn sourec in which it
has o finuncial intciest,

22. Besidus the four intogroted primery ivon and steel producers, there ure
several reletively smoll primary steol conpanivs in Cineds producing stoed ingots
from scrop reltod in eloetrie furncess. One of Lortieulor interest is atlas Stecls
Company which cstoblish.d a’;alzmt ia southorn Untorio in 1923 to produce alloy
and speciclty stecls, Lacket oroxiuity and fovourcble power rotes were the main '
loeational feetors. silas is now the larpest preducer of alloy and specinlty
stevls in the British Co wonwcaltl with &n cnnusl enpacity of over 170,000 tons,
The company was the first in North anerica to install & continuous ecasting plant,
It is building o sveond plant, zlso with o eontinuous casting faecility, on the
St, Lawroneo Aiver east of liontrecl to eroduce stainless sicel. Liproved tronse
portation facilities for the oXport warket and low power eosts wore the determining
locational fectors.

23, an interesting development sinec world Jer II has been the ostablishmont of
four prinnry stoeol »lonts, based on serop metal, ia the four western sz&dit:n
provinces of _ianitob:, Sasimtehewan, alberte ond British Colunbia, Becousc of
its distance from the centres of heavy industcy in eontral Conude, destern Ceonnda
hos o lerge mcosure of inherent seoteetion frown shijuents of stoel nroducts

from the four large integrated Hroducees of eoentral .nd casteru Conedn, This
neasure of protection for the vestorn Cunudian voriet, aecory.anied by the

growing developnent of #Tinary resourecs (ainiag, vetroleun, natural nas),
eonstruclion oand sone manufeecturing in 411 four Jrovinec., encourcged the
establishnent of four serty aclting -leants.  Joeh hes on snnurld ingol enpacity

of about 100,000 tons, uscd weinly for the sToduction of & wide ronpe of amerehent
mill products for loecl consunntion, although one oif the ~loants wes built in
1918, the other throc hove been built since Jorld Wer I, Oue .leabl is more

limited in range of vroducts thon the other thre. oo sToduces flut rolled roducts
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princrily for pipc nonufaeturc. olthough oif=shore imports do offur comotition
to the most westerly of the four lants, threc of the planis heve become well
ostoblished and the fourth is in the aidst of the ottonmpt to ostoblish itsclf.
Two of the four plants have insi-lled eontinuous eosting units,

24, Although considerable intorest oxists for the cstablishoent of privary
facilitics bascd on iadigunous iren ores, it is noteworthy that ull these
successful cnterprises lave bused their opoerctions on serap metal and sowe
purchased pig iron, ureferring to (row cnd diversify with the growing marked
although i% is still rolatively smcil.  Loeul dron ores of vorying qualitivs do
exist in Vestorn Conede and nay be brourht inte use when the mariel situatdon
and improved technology warrent their develogoant, One pcevat Gevelopoont hos
been the utilizotion of by= coduet iron residucs from o large luadesine minc,
suelted with low=cost power, to oroduec pig irvon for sales Une of the soctors
responsible for urdacing this srojeet to fruition wos the estcblishuegt of
provineizl povermacnt hountics or the produetion of ig dron fre ‘oenl irone
bearing materials, This onterprise will oventuclly beeome a sroduecr of rimory
stoel at sueh tic. o8 nariet conditions warrvoat i,

25, The remcining 39 plunts seross Cononde, varying in sise fron 1000 to 235,000
net #ons per yoor of stoel dngots snd/or eastings, cither scrve leeal narkots,
speetalty narkets, or forn part of iarger priasry oc monufoectucing ostablishments.
They ore all brscd on pip dron ur sern nelel row patericls, with rost of the
rosultant product conposcd of stoel eostings nid =lloy stecl eastings for sale or
internal use or botl, The dotes ot which these plonts were built show no
particulsr pattern, clthough nost sripineted between 1079 and Woerld Jor I, The
controlling loenticnzl faetors hove buen ane’ vts ond low power costs, with the
former being the wost inportant,

Outlou’

260 The sutloo o the Conedica crimery iron ond steel industry is for continued
rrowth with orodueticn forcecst <1 W aillion tous for the yeor 1970 and 12 to
LY onillien tons o yooe by 120, The - cowtn of the dndustry will be largely
deondent oon the dowsite uarhet ond this, i turn, will dopend onoa high level

o consor 4 oaad wna o hikeh bove T8 en it dave stiwent, sand, in o trading
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natdon suel os Conng ., the rointvacneo (’if high levels of consunier duitand end
eopitol investoent o elos Ay sdnted te o high lovel op vXaoris, onrticulerly
of erude cnd soni~iroeessod raterinds in whieh Conndn hos cor:.arntive advantages,
aprket omaonted veseopn s banis will surtacs stiungthen vhwir osition in the
westoern Conade Dokt by sroducing o wider range ol produets, dveause of the
statud joliey of ihe Gaoee srovinein) governent, there ney be o new integrated
steel yrcduscr vsteblishod along the St. Lawroaeo #iver, o location which is
well suited o the ass.ubly of 11 bosie row meterials,  Still to be resolved
fow such o plant covs  the morket in terms of the sizes and shapes whioh might
be eompeiitivoly sruduecd, the senl. of vocsnbions, and the technienl composition
of $he projoscd plaat,  Seenuse of the importanee of the Quuebee mariet aree to
Canadu's most vasterly intcegrated stocl faeility ct Sydney, Nuve Scotin, the
proeisy loeation and eheracter of wy new stool freility in the Quebee vrkot
area will have o diroet buariag on the ceononie wellebeing of the Sydney lont,
27, Despite creas of regional dancertanty, sueh os thot croated by the arojected
aow Quobee stuoci foeility, the Crnadian stool industry ovurall is wXpeeted to
grow nnd prostur in the yoors shends Tac ovidenec of this lics partly in the
im:t«ty'a«madiawss to reeogmis ond adopt toeianlogienl imvovenents in an
endeavour to ropain teehnclogieally and ceonomicnlly cowpotitive with donostie
and foreign coietidors, oartieularly thosc forming port of the pipantie steel
industry located in the United Stobus along the scuthern border of Conada,

g LONCiUAsLons

88, This brior vxaminction of th vobtorn of giowth of the Conndian primary iron
and =tcel dndustry sugposts thed those devels, dng countrics which nre now

sontouplating the catablishuent of their own rinary icon end stoul induatriocs,

aight obtnin sorwthing of volue fec o eritiernd snelysis of both the projeetls

whieh sucecuded and the crojeets whleh Pailod during the history of developnent

of thoe Cancdinn industry, In cach instunce . there oo cars to be evrbain comnon
reeurring {oauroes,

2%, The fuailure . f Coencdian ivon ond steel eintor, rises dacing taw early seriod

in Conedien hMstory scons 4 v bon brourht chout by: (=) the small sizo end

dispoersion of the nnrehe 4 (b) he abanee of Sacquate terditf jroteetion fron
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foreign stucl (e¢) the high level of imports from larger, well ostablished

foreign plants, and (d) technologieal difficultios, partieularly those associated
with the usc of indigcnous orvs of lowegrade, poor gquality and limited quontity.
One might add to the causcs of feilure the absence of eertein factors which
benefieiclly influcnced later success,

). The sueecess of Canadicn iron cnd steel enturprises whieh began ot the turn of
the evntury stems lurgely fron (a) the Nationcl Foliey of modercte tariff protoetion
(b) the enrly govurnment bountics on pig iron made from either domcstie or
imported iron orcs ond bountivs on stueel ingots (e) loeal nunieipcl ineontives

in the form of lcnd grants and tox oxemption (d) the avoilability of good quality,
imported iron orv, eoking ccnl and limestone (¢) the availability and willingness
of imported capital to invest in Cancde (f) the availobility of imported teehnology
and importcd skills, in the beginning (g) the leadership of dynamie and resource=
ful aiﬂruprenuur; both domestie and forvign (h) o loeation eonveniont to the
market t0 be sorved (1) nn adequate morket to support eneh new enterprise.

31. snalysis of the cstoblishrient in the western provinees of Ceonada of those
primary iron ocoad stecl plants of more recent origin, indieates that market
_considerations were the dominant governing loeustional foetor., Possibly the
present overriding inportance of this one faetor will in future largely determine
the loeaticn of new iron and stecl feeilitios in Conadn,

32. The notiveting forec in catablishing o steel industry moy be ceonouie, soeial
or politieal, In most ecountrics, all three forees ore important to some degree
asnd offeet the final deeisicn., No metter what the motivating foree moy be or
what noy be the politiccl-industricl relations within an area or country, one of
the most important objeetives in cvstoblishing o steel industry within an arva or
country should be the provision of primary und sccondary steel products at prices
lower or cquivalent tc those currently in oxistenco. soderately higher price
levels may be tolerable, however, whoen the establishment of o stecl focility is
considered within o broader plan of cconuric development by whieh, in time, o
sufficicntly larpe integrated faeility can evolve that would achieve economics

beeause of seale of operations. (Under such econditions, it might be appropriate
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for governuent policy to yronotu the establishment of a steol »lant by sueh
techniques os sulcetive toriffs or by the nore positive techniques of tax
ineentives and bountics. &

33, ¥hen considvring steel plunt losution, it is the authors! buliof, based
Prineijally but nct only on Concdien oxperienec, that the most important eon-
siduration is th. size, nature and loeation of the present and future market for
primary steol shajes and for sveondary produets mode prineipally of stecl. The
nodn emphasis should be on markots rather than on resources or other fastors,
Although resources nre iportant, o domestie sclf-suffieioney in the row
moterials used in noking iron and svoel is not neeessarily o pre=rouquisite o
starting o primary iron and stuel indas&ry.y

y Ei‘fe’?, 3.5., Jmes, T.H, and EMQH, J'gip ,,iai;gs,ﬁtwﬂ i W D11 o e an s OLE Al
tho Chojee of Steel Plant Loeg lon, iddnercl Rosourecs Division, Department o

Gl Technical eys,

Ottawo, Canade, & 66 (1963),
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