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The Canadian mineral raining ind.ustry has expand.ed rapidly in the

post war perÍod. The total quantity of metal and. non-netal ores mined in

Canada expand.ed over the period from 65.1 million tons in I94B to 420.6

nillion tons in 1971 (an annual average rate of inerease of B.? percent).I

The total net capital stock in rnineral mining is estinatecl. to have in-

creased to more than ten ti¡nes2 the 1948 level over the twenty-five years

to 1971. The total labor input, in terms of total weekly man-hours

worked., by conparison did not increase as substantÍally. Annual average

rate of increase was 1.5 percent for the period. from 2"1 inillion man-

hours per rieek in 1948 to 3"5 rnillion in 1971. The nunber of ç"orkers

ernployed. ln the metal and non-metal nining sectors lfas 81'l1J in 19?1

coropared to 51,494 ín 1948.

over the period. the industry has been characterized. by large

cyclical fluctuations in both nineral prices and. output. These have led

to substantial cyclical variations in the l-abor requirements of the

industry and resulted. in large lay-offs (frires) of norkers d.uring

recessions (.xp"nsions). In L972 T.nternational Nickel Corupany instituted.

a ten percent cut back in production and laid off 4rOO7 ttploy"es.J Ïn

CHAPTER I

IIITRODUCTION

I^Statistics Canada, 9-eneral Re.view of thg--llllneral IndusEigq'
Catalogue No, 26-201.

t'Appendix A.
A/International I'lickel Company, Annua1 Report , 1972' p, 2L"

I



2

tlre past suumer of 1974, massive shortages of labor e:ij-sted in this

conpany and job openings could. not be filled. The turn-around fn tiro

years clearly indicates the instability in n-ining ma.npor{er dernand caused.

by mineral price fluctuations and the cyclical nature of mineral produc-

tion. The purpose of this stud.y is to quantify the relationships

betru.een the d.e¡oand. for minerals and the derived. dernand for labor a.nd

estirnate the lags in ad.justnent to cyclical changes in the d.ernand for

minerals.

Problem__.St-atement

A need exists to establish an enpirical- framer¡ork of the mineral

industry labor narket, consistent r.¡ith tìre theoreticat principles that

deternine the leveI of Labor demandecl by the ind.ustry and. the supply of

Iabor to the sector.

It is nell recognized. by industry personnel that the fluctuations

in ind.ustry labor requirements, due rnaín1y to changes ín mineral prices

and productíon and. the difficulty in finciing r*orkers, have a high cost

to the ind.ustry as rsell as to r¡orkers and mining conmunities" This

stud.y does not proposo to measure these costs but intend.s to establish

the empiríca1 significance of factors affecting the supply of and. denand

for l-abor by the Canadian mineral rnining ind.ustry and. the rate of res-

ponse to cyclical factors.

Overvier¡ of the l,îinins fndustrv Labor }larket

An overview of the nining industry tabor market (n:.eure l-) shows

the flovr of workers through the ninÍng Índustry labor ma¡ket and. deinon-

strates the interrelations within the narket" It is one ind.ustry sub-

division of the national labor narket, with each índustry harring a labor



POTENTIAL EIITRANTS (nel"tine Attractiveness)
Enployed. or seeking enployment elset¡here
Donr t r'¡ish to be employed. now

1)
2)

\racant
Jobs

New
Vacancies

TI
l'Íarket ,

Transactions 

-

Enployecl ltrorkers

*.\____\\

Iulineral I

Reserves I

1
I

@

Quits
(to tate
nen job)

Labor Dernand

1---

Unempl-oyecl
Ì'Iorkers

1
Quits I

(to seetl
e¡aploy- I

ment) )

narket structure sirnilar to that shonn. The flow of rsorkers betr,¡een

markets and into and. out of the total labor force is ind.icated. by the

arrows betr"¡een the top rectangle (Potential Entrants) and. the rectai:gle

below i-t (l,farket lransactions).

A range of faetors influenee the demand. for labor. Changes in

industry strrrctural factors in terns of both fluctuations and general

trends in product dernand. and prices, technological change, capital and

labor substitution and factor costs determine the denand for labor over

time; both the quantity and type of labor denanded are effected. These

ind"ustry structural factors also effect the general cond.itions of employ-

Product Dernand.:
'l'Iorlcl and Domestic

lay-offs,
Discharges 'Retírement

and.
Voluntary
l.fovenent

to
Alternative
Labor
l.farket

Figure I. i{ining Ind.ustry Labor Itfarket

Lay-offs
and. d.is-
charges

I r'""t"" I

I cost 
I
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ment r,¡ithin the industry ryhich are compared. by the trorker to empLoyment

conditions elsel¡here, along rqith considerations of relocation costs,

labor ¡narket conditions and. the probability of finding enployrnent, in

his decision to nigrate. These factors determine the nurnber of ltorl<ers

dral¡n into the industry labor force fron the potential labor supply4 and.

the movement of workers out of the mining industry labor force.

The overvier+ of the mining industry labor rnarket provid.es a very

general context for the stud.y. Not all the variables d.iseussed. above

wiII be analyzed in d,etail due to data and tine linitations.

W
A sinultaneous supply and demand. equation system lrill be esti-

mated. This will determine the significance of the factors outlined

briefly ín Figure 1 and discussed in d.etail later in the theoretical

review of Chapter III. The following aspects are of najor concern in

this analysis for their effect on the suppLy of and, demand for labor in

the Canadian míneral mining lndustry.

i" The fl-uctuations in industry production and. mineral prices

are known to lead. to substantial lay-offs in recession period.s and

shortages of workers in expansion periods. The importance of these ti*o

prod.uct d.emand. factors wiII bo analyzed to establish their inportance in

the deternination of labor d.emand..

ii, The level of capital investnent and. the effeet of techno-

logical change rsill also be investigated. for their net effect on labor

suited to the
provide. the
by workers as
d.one.

4Th" potuntial Ìabor suppty being the total number of r'¡orkers
type of enplo¡ment and
potential labor supply
distinct frorn the hours

the hours of r.¡ork
is the total hor¡rs
of work actually

they are able to
of rsork sought

provided. or being



demand..

iii. A najor problern in the industry is the rate of adjustraent to

chang:-ng conditions. Ineorporation of Nerlove distributed. lags into the

mod.el will provide estimates of the tine for both the industry demand. and

supply to adjust. Estimates of the long-run and. short-run elasticities

of denand. and. supply to faetors affecting the labor market rvill also be

possible by incorporation of this lag"

iv. The effect of wages and salaries in the ind.ustry on the

d.e'manil for and supply of labor rsilL be detennined. I'trages and. salaried

elser+here in the econony r¡iIl also be investigated. for its effect on

labor supply to the mineral nining eeetot

v. The nineral raíning indu-stry is investigated. on the basis of

the tno sectors within it - the netaÌ and. non*meta1 nining sectors. The

labor narket for hourly^paiô (prod.uction) and salaried (roanagement)

gorkers to each seetor is also investigated. It is hypothesizecl that the

tso sectors eompete foi r.¡orkers ancl that the tuo types of workers comple-

rnent each other. This Ínterdependence between catagories of workers and'

mineral raining sectorg is tested. in the model formulation.

The thesis results rri}l be of value to the ind.ustry and govern-

ment by:

i) provid.ing ernpirÍcal infornation on the faetors underlying

the r¡ide fLuctuations in ind.ustry enplo¡rnent and. thereby

facilitate improvernent of contra-seasonal and contra-

cyclical empl-o¡rment prograns specific to the raining

sectort

ii) enabling inining coinpaníes to more aecurately deternine

Iaborr s response to changing cond'itiong and' to plan



iti) establishing the structure and ínterreLationships of

the ind.ustry labor market, a basis r'¡ill have been formed

to t¡hich aore specific stud.íes of the rnining ind'ustry

labor market can be related.

OUTLII'IE 0F TEE STIIDY

approprlately, and

The stud.y is divided. into six chapters. FollouÍng this íntro-

ductÍonn Chapter II presents a revlew of the Canadian mineral nnining

ind.ustry r-rÍth partÍcular reference to the role of agriculture. The

relevant economic theory is revier,¡ed in Chapter IfI. In Chapter IV

variables to be analysed are specified. and. h5¡potheses about expected

resufts are prosented.; a review of previous studies is given; and the

form of the econornetric mod.el, its l-iaitations and problems associated

sith íts estimation are d.iscussed.. The results, lirnitations and. inpli-

cations of the study are discussed in Chapter V" In Chapter VI the

conclusions and. suggestions for possible further studies are presented-'



A REVIE}I OF THE C¡NADÏAN I'IINING IIIDUSTRÏ
ifITE PARTICUTAR REFEREI'ICE TO TEE

LABOR IIARIGT

Prod.uction of the Canadian l.{ineral Fliníng Industry

The total quantity of netals and. non-metal-s rnined in Canada has

expanded rapidly in the post-v;ar period fron 65 million tons in 1948 to

421 rnillion tons ín 19?11 (fa¡te I and Figure 2). The total quantity of

metals and. non-metals ¡nined. in Canada has shol¡n a steady inerease of 9.O

pereent per year in the post-war period ruith only tr+o d.eclÍnes in pro-

duction being recorded in 1958 and. 1969. the average annual rates of

gror+th for metalLic and. non-rnetallic minerals were 9"2 pereent and. 9.1

percent respectively.

Provincía11y, rnining production (exclud.ing fuels) has expanded

considerabty in every province with the rnajor producer (QueUec) shorving

the most uarked. irrc"u.=u.2 The tonnage of ore mined and rock quarried

in Quebec increased by 9.O percent per year in the post-uar period, fron

24.5 rnillion tons in 1948 to 163"9 ¡oillion tons Ín 197I. The continuous

expansion Ín output in Quebec likely creates a different pressure on

CfiÀPTER TI

lThe 1*"t year for r¡hich Statistics Canad.a d,ata are available.
c'The provincial ftuctuations during the post-i'rar period are

illustrated by the changes in the tonnage of ore mlned and. rock quarriedt
as a provincial breakdonn to rnetals and. non-inetals is not available
(na¡te II and I'igure 3).
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Year

À]'IIWAL TOIINAGE 0F ]fIIülILAl, ORE l'lIl'lED IN CAIIADA

BY SECTORS, L943-r97ra

1944
L949
1950
T95I
r952
r951
r954
t9r5
r956
1957
1958
r959
1g6o
1961
rg62
L965
l-964
L965
1966
l-967
I96B
1969
1970
T97T

I,[etaI

TABLE Ï

36,876.8
43,13r"7
45,9L5.9
48,791"7
52,343.7
54,+35"2
59 rOI4.4
69, lBB. B

77,79r.7
a4,740.4
78,755.4x
99rOBO.B

ror1633.9
99,4r7 ,6*

rL3,263.4
r24,463.2
r4L,25r.O
L7A,574.9
162,266.8x
t86,536.6
206,016.6
l39,578.6+
234,86A"7
273,LOB"Ix

l,lon-l'íetal

2A,213"I
26 ,690.9x
15,740.4
37,440.O
37,572"L
59,672" 4
57,726 "9
55,229.r
61,576 "9
70, BO9. ?
67 ,269.6x
79,690.7
87 ,366.O
95,917 .7

}OLr"157.9
r2o1799.4
134r7BL.7
L47,144,2
L72 r 42L.4
r7Br2O3.I
I77 ,285.O+
L83,138.7
lB2r 4B2.5*
ra7 ,476 "t

.lro00tons. ..

lotaI: Irtetal and. l,lon-l'{etal

B

===-===:=====-========:====-=======-============:=======- 
l

.,.'
a The tomage of meta] and non-metal ores ¡uined in Canada and 

: :

cLoes not include stone or rock quarried and fuel extracted.

*Indicates a decrease in anirual production refative to the leve1
of the preceding year" 

, ,,,,

Source:

Statistics Canada, Geqeral- Revi-er+- o:f th_e I'iiner.af- Ïn*gst¡-i-esr
Catalogire Number 26-20I (Ottar'ra: Information Canada, annual).

65,t}g.g
70rO22.6
ar,656.1
a6,231.7
89,855.8
94,ro5.6

M,741.3
t24,4L7 "9L O,968,6
L55,].5O.5
146,o25.Or"
l.78,77r.'
).e,8,999"9
L95,154"9
2L5 r02l..3
245,262.6
276,O12.7
325,923"I
734,688"2
164,719.7
318-3,54r.6
372,9r7.3x
4L7,35r.2
420,584"2
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Fig-lre 2

I'nnual- Iär:eral ?i'oductioa of Canade by Sectors, i91e-1972
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turnover compared. to other provinces in lvhich erratic changes in output

occllr.

Prod.uction in Ontario expanded. less rapidly with six reversals

ín annual production (average annual post-war rate of 6.1 percent), from

30.5 million tons in I94B to 109.? million tons in I9?1. Ontario and

Quebec have accounted for more than 50 percent of mineral output over

the years.

In the l,iaritines the tonnage of ore mined and rock quarried in

the period 1948-1971 has increased. at an average annual rate of 18"5

percent from J.6 to 77"4 million tons, i¡¡ith the rnajor part of the ex-

pansi on due to increased. mining in Neryfoundland. and Labrad.or. Prod.uction

in lVei+found-land increased. at an average annual rate of I9"1 percent lrith

five reversals in production levels. In contrast, ller'r Bmnsl'¡ick had. the

largest number of producti-on reversals (ten) in Canada.

British Columbi-a is the fourth rnajor mining province. In L971-,

49"0 million tons of ore and. rock tsere mined in that province. This

compares with 12.4 nillion tons 10 years earl-ier and 7"6 million tons in

1948. Production in British Columbia represented 11"5 percent of the

total national production for that year" The avelage annual rate of

grovrth in British Cohmbia during the post-rvar period nas Ç.J percent

l.¡iih six reversals in prod.uction.

In the Prairie Provinces, the tonnage of ore rained. and rock

quarried totaled.28,5 million tons in 1971, rvith 16.5 million tons of

that being mined. in Saskatcher,¡an. I'ianítoba and Alberta accounted for

lO,J and 1,? rnillion tons respectively. i.lost of the increase in produc-

tion on the Prairíes has occurred in lianitoba and Saskatchet¿an over the

last ten years' rn the period 196r to 1971 production in i'ianitoba














































































































































































































































































































































