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CHAPTER I
INTRODUCTION

The Canadian mineral mining industry has expanded rapidly in the
post war period. The total quantity of metal and non-metal ores mined in
Canada expanded over the period from 65.1 million tons in 1948 to 420.6
million tons in 1971 (an annual average rate of increase of 8.7 percent).l
The total net capital stock in mineral mining is Qstimated to have in-
creased to more than ten tim952 the 1948 level over the twenty~five years
to 1973. The total labor input, in terms of total weekly man-hours
worked, by comparison did not increase as substantially. Annual average
rate of increase was 1.5 percent for the period from 2.3 million man-
hours per week in 1948 to 3.3 million in 1971. The number of workers
employed in the metal and non-metal mining sectors was 81;117 in 1971
compared to 51,494 in 1948.

Over the period the industry has been characterized by large
cyclical fluctuations in both mineral prices and output. These have led
to substantial cyclical variations in the labor requirements of the
industry and resulted in large lay-offs (hires) of workers during
recessions (expansions). In 1972 International Nickel Company instituted

a ten percent cut back in production and laid off 4,007 employees.3 In

lstatistics Canada, General Review of the Mineral Industries,
Catalogue No. 26-201.

2Appendix A,

3International Nickel Company, Annual Report, 1972, p. 21.

1




the past summer of 1974, massive shortages of labor exzisted in this
company and job openings could not be filled. The turn-around in two
years clearly indicates the instability in mining manpower demand caused
by mineral price fluctuations and the cyclical nature of mineral produc-
tion. The purpose of this study is to quantify the relationships
between the demand for minerals and the derived demand for labor and
estimate the lags in adjustment to cyclical changes in the demand for

minerals.

Problem Statement

A need exists to establish an empirical framework of the mineral
industry labor market, consistent with the theoretical principles that
determine the level of labor demanded by the industiry and the supply of
labor to the sector.

Tt is well recognized by industry personnel that the fluctuations
in industry labor requirements, dué mainly to changes in mineral prices
and production and the difficulty in finding workers, have a high cost
to the industry as well as to workers and mining communities. This
study does not propose to measure these costs but intends to establish
the empirical significance of factors affecting the supply of and demand
for labor by the Canadian mineral mining industry and the rate of res-

ponse to cyclical factors.

Overview of the Mining Industry Labor Market

An overview of the mining industry labor market (Figure 1) shows
the flow of workers through the mining industry labor market and demon-
strates the interrelations within the market. It is one industry sub-

division of the national labor market, with each industry having a labor
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Pigure 1. Mining Industry Labor Market

market structure similar to that shown. The flow of workers between
markets and into and out of the total labor force is indicated by the
arrows between the top rectangle (Potential Entrants) and the rectangle
below it (Market Transactions).

A range of factors influence the demand for labor. Changes in
industry structural factors in terms of both fluctuations and general
trends in product demand and prices, technological change, capital and
labor substitution and factor costs determine the demand for labor over
time; both the quantity and type of labor demanded are effected. These

industry structural factors also effect the general conditions of employ-



4
ment within the industry which are compared by the worker to employment
conditions elsevhere, along with considerations of relocation costs,
labor market conditions and the probability of finding employment, in
his decision to migrate. These factors determine the number of workers

4

drawn into the industry labor force from the potential labor supply and
the movement of workers out of the mining industry labor force.
The overview of the mining industry labor market provides a very

general context for the study. Not all the variables discussed above

will be analyzed in detail due to data and time limitations.

Study Objectives

A simultaneous supply and demand equation system will be esti-
mated. This will determine the significance of the factors outlined
briefly in Figure 1 and discussed in detail later in the theoretical
review of Chapter III. The following aspects are of major coancern in
this analysis for their effect on the supply of and demand for labor in
the Canadian mineral mining industry,.

i. The fluctuations in industry production and mineral prices
are known to lead to substantial lay-offs in recession periods and
shortages of workers in expansion periods. The importance of these two
product demand factors will be analyzed to establish their importance in
the determination of labor demand.

ii. The level of capital investment and the effect of techno-

logical change will also be investigated for their net effect on labor

4The potential labor supply being the total number of workers

suited to the type of employment and the hours of work they are able to
provide. The potential labor supply is the total hours of work sought
by workers as distinct from the hours of work actually provided or being
done, -



demand.

iii. A major problem in the industry is the rate of adjustment to
changing conditions. Incorporation of Nerlove distributed lags into the
model will provide estimates of the time for both the industry demand and
supply to adjust. Estimates of the long-run and short-run elasticities
of dermand and supply to factors affecting the labor market will also be
possible by incorporation of this lag.

iv. The effect of wages and salaries in the industry on the
demand for and supply of labor will be determined. Wages and salarieé_
elsevhere in the economy will also be investigated for its effect on
labor supply to the mineral mining sector

v. The mineral mining industry is investigated on the basis of
the two sectors within it - the metal and non-metal mining sectors. The
labor market for hourlywpaid (production) and salaried (management)
vorkers to each sector is also investigated. It is hypothesized that the
{wo sectors éompete for workers and that the two types of workers cbmple;
ment each other. This interdependence between catagories of workers and
mineral mining sectors is tested in the model formulation.

The thesis results will be of value to the industry and govern-
ment by:

i) providing empirical information on the factors underlying

the wide fluctuations in industry employment and thereby
facilitate improvement of contra-seasonal and contra-
cyclical employment programs specific to the mining
sector,

ii) enabling mining companies to more accurately determine

labor's response to changing conditions and to plan



appropriately, and

iii) establishing the structure and interrelationships of
the industry labor market, a basis will have been formed
to which more specific studies of the mining industiry

labor market can be related.
OUTLINE OF THE STUDY

The study is divided into six chapters. TFollowing this intro-
duction, Chapter II presents a review of the Canadian mineral mining
industry with particular reference to the role of agriculture. The
relevant economic theory is reviewed in Chapter III. In Chapter IV
variables to be analysed are specified and hypotheses about expected
results are presented; a review of previous studies is given; and the
forﬁ of the econometric model, its limitations and problems associated
with its estimation are discussed. The results, limitations and impli-
cations of the study are discussed in Chapter V. In Chapter VI the

conclusions and suggestions for possible further studies are presented.



CHAPTER II

A REVIEVW OF THE CANADIAN MINING INDUSTRY
WITH PARTICULAR REFERENCE TO THE
LABOR MARKET

Production of the Canadian Mineral Mining Industry

The total quantity of metals and non-metals mined in Canada has
expanded rapidly in the post-war period from 65 million tons in 1948 to
421 wmillion tons in 19'711 (Table I and Figure 2). The total quantity of
metals and non-metals mined in Canada has shown a steady increase of 9.0
percent per year in the post-war period with only two declines in pro-

“duction being recorded in 1958 and 1969. The average annual rates of
growth for metallic and non-metallic minerals were 9.2 percent and 9.3
percent respectively. |

Provincially, mining production (excluding fuels) has expanded
considerably in every province with the major producer (Quebec) showing
the most marked increase.2 The tonnage of ore mined and rock guarried
in Quebec increased by 9.0 percent per year in the post-war period, from
24,5 million tons in 1948 to 163.9 million tons in 1971. The continuous

expansion in output in Quebec likely creates a different pressure on

1The last year for which Statistics Canada data are available.

2The provincial fluctuations during the post-war period are
illustrated by the changes in the tonnage of ore mined and rock quarried,
ag a provincial breakdown to metals and non-metals is not available
(Teble II and Figure 3).



TABLE I

ANNUAL TONNAGE OF MINERAL ORE MINED IN CANADA
BY SECTORS, 1948-1971%

Year Metal Fon-letal Total: Metal and Non-lMetal .
e o o o o s o o & o o = 1,000 tons o« « o o o« e o o o

1948 %6,876.8 28,233.1 65,109.9
1949 43,331.7 26,690, 9% 70,022.6
1950 45,915.9 35,740.4 81,656.3
1951 48,793.7 37,440.0 86,233,7
1952 52,343.7 37,512.1 89,855.8
1953 54,43%.2 39,672.4 94,105.6
1854 59,014.4 53,726.9 112,741.3
1955 69,188,.8 55,229.1 124,417.9
1956 77,391.7 63,576.9 140,968.6
1957 84,340.8 70,809.7 155,150.5
1958 78,755, 4% 67,269.6% 146,025.0%
1959 99,080.8 79,690.7 178,771.5
1960 101,63%3%.9 87,366.0 188,999.9
1961 99,417.6% 95,937.3 195,354.9
1962 113,263, 4 101,757.9 215,021.3
1963 124,463,.2 120,799.4 245,262,.6
1964 141,251.0 134,781.7 276,0%2,.7
1965 178,578.9 147,344.2 325,923.1
1966 162,266,8% 172,421.4 334,688.2
1967 186,536.6 178,203%.1 364,739.7
1968 206,056.6 177,285,.0% 383,341.6
1969 189,578.6% 183,338.7 372,917.3*
1970 2%34,868.7 182, 482,5% 417,351.2
1971 233,108,.1% 187,476.1 420,584.2

& The tonnage of metal and non-metal ores mined in Canada and

does not include stone or rock quarried and fuel extracted.

of the preceding year.

Source:

#Indicates a decrease in annual production relative to the level

Statistics Canada, General Review of the HMineral Industries,

Catalogue Number 26-201 (Ottawa: Information Canada, annual).
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Figure 3

Annual Tonnaze of Ore Mined and Rock Quarried
by Province, 1948-1971
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12
turnover compared to other provinces in which erratic changes in output
occur,

Production in Ontario expanded less rapidly with six reversals
in annual production (average annual post-war rate of 6.1 percent), from
30.3 million tons in 1948 té 109,77 million tons in 1971. Ontario and
Quebec have accounted for more than 50 percent of mineral output over
the years.

In the Maritimes the tonnage of ore mined and rock gquarried in
the period 1948-1971 has increased at an average annual rate of 18,5
percent from 3.6 to 77.4 million tons, with the major part of the ex-
pansion due to increased mining in Newfoundland and Labrador. Production
in Newfoundland increased at an average annual rate of 19.1 percent with
five reversals in production levels. In contrast, New Brunswick had the
largest number of production reversals (ten) in Canada.

British Columbia is the fourth major mining province. In 1971,
49,0 million tons of ore and rock were mined in that province. This
compares with 12.4 million tons 10 years earlier and 7.6 million tons in
1948, Production in British Columbia represented 11.5 percent of the
total national production for that year. The average annual rate of
growth in British Columbia during the post-war period was 9.3 percent
with six reversals in production.

In the Prairie Provinces, the tonnage of ore mined and rock
guarried totaled 28.5 million tons in 1971, with 16.5 million tons of
that being mined in Saskatchewan. Ianitoba and Alberta accounted for
10.3 and 1.7 million tons respectively. Iliost of the increase in produc-~
tion on the Prairies has occurred in Fanitoba and Saskatchewan over the

last ten years. In the period 1961 to 1971 production in HManitoba






















































































































































































































































































































































































































































































































