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PREFACEHE

Throughout history mining industry has had a useful influence on thse
evolution of societies and civilisation. In fact, few industries have imposed,
and experienced, such economic and political shocks as the mining industry,
especially since the o0il crisis of the 1970s. It can be said that mining
activity is a reflection of the way in which industry, government power and
society as a whole is organized, and it is a reflection of the way in which
the mining industry is perceived. Minerals are seen as being vital to the
economic growth and future well-being of a mature manufacturing nation or
region and as such the exploitation of those rescurces 1is deemed to be of
paramount importance, and this has intensified the interest in research of
regources. Unfortunately, the renaissance in mineral exploitation in most
parts of the world during the last decade has only served to arcuse very
considerable interest in potential benefits +to national ecconomies and in
environmental impacts, and much less in the consequences for regional
development. Awareness of this neglect provided the initial stimulus for this
thesis.

I am very grateful +o Prof. D. Todd, my supervisor, for his invaluable
help and advice, with tremendous patience, throughout the preparation and
writing of the thesis.

I would like +to extend my deep appreciation to Dr. R.C. Tiwari, a
professor in the Department of Geography, and Prof. T. Henley, the assistant
director of the Natural Resources Institute, for their useful suggestions and
help. I am alsc indebted to Dr. W.Norton, a professor and the head of the
Department of Geography, for his kindly encouragement and help during my study

in the University of Manitoba.




ABSTRACT

Bocietal achievement in the world is dependent +to a great extent on the
development of mineral resources. A rapid economic growth in any country must
have access to plentiful supplies of minerals at the lowest cost. Typically,
mining export-dependent activity can provide the start for many production
sequences and prepares the region for achilevement of the "take-off" point in
the early stage. The importance of resources exports can remain preponderant
even longer. Indeed, the advaced-industrial countries are deeply involved in
the changeover from a ‘'"products" economy to a ‘"procesaing and service"
economy. But this transition does not mean that mineral resources have become
less wvital, rather, it suggests that mining activity will remain important for
regional development in +the later stages not only because of its uneven
gpatial distribution, disproportionately benefiting some 1localities and not
others, but also owing to its contribution to the development of a "centre-—
periphery” structure.

This thesis represents preliminary research work to analyse the relative
positive role of mining activity in regional development, examining the
interaction between mining and other industrial activities on the one hand and
the role of mining during different stages of the proces of economic growth on
the other. Examination of the contemporary role of mining industry in regional
development seemed to lead naturally to an analysis of its role in Canada, one
of the world™s 1leading mining countries. Export-base theory and input-output
analysis are treated as a conceptual underpinning and a powerful tool to

expose the significance of the mining industry.
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CHAPTER TIT: MINING AS AN INSTRUMENT OF
DEVELOPMENT

INTRODUCTION

In the classic division of factors of production into land, labour and
capital, it has been customary to place mineral resources in the land
category. As is true with so many simple classifications, this allocation of
mineral resources into a single, homogeneous group breaks down when confronted
with the complexities of real situations. Thus, while undiscovered minerals or
mineral deposits lying untapped can be classified as being part of land
resources, their exploitation ushers into use totally different production
systems from those obtaining in agriculture. Minerals that are undertapped,
therefore, come closer to being regarded as a part of the stock of capital
goods in a region or country than a facet of the land factor. This is
particularly true in developing areas where capital, both in terms of money
and goods, is relatively scérce_

Social achievement within any country, whether advanced or relatively
backward, is dependent to a great extent on the development of mineral
resources in  that country or by that progress brought about through
international trade. It becomes apparent that if a country is to enjoy rapid
economic growth it must have access to plentiful supplies of mineral materials
at the lowest possible cost. Adequate supplies of mineral rescurces have
always been among the most important determinants of a nation®s survival and
prosperity. Indeed, the world nowadays is deeply involved in the changeover
from a ‘“products" economy to a ‘“processing and service" economy. But this

transition does not mean that resources have become less vital; rather, it
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suggests that the magnitude and diversity of activities now demanding
regources are greater than was ever the case in the past. Such activities
include manufacturing, transportation, marketing, government, education,
national defence, the arts, and many other aspects of modern society.

Regional development typically is promoted by the ability of a region to
produce goods or services demanded by the national economy and to export them
at a competitive advantage with respect to other regions. Once a region (for
whatever reason) gains an initial advantage over others, various forces +tend
to speed the growth process by "circular and cumulative causation” and lead to
the development of a "centre-periphery" or "heartland-hinterland" structure.
This is well illustrated by Thompson (1965), who suggests a model on which the
following synthesis is based. In short, spatial development is related to
stages in the evolution of a regional economy.

1. In Exﬁort Specialization, the local sconomy is the lengthened shadow of
a single dominant industry or even a single firm.

2. In the Export Complex, local production broadens +to other products
and/or deepens by extending forwards or backwards in the satages of produc-
tion, by adding local suppliers and/or consumers of intermediate products.

3. In Economic Maturation (Local Service Sector Puberty), the principal
expansion of local activity is in the direction of replacing imports with new
"own use” production; the local economy fills out in range and quality of both
business and consumer services.

4. In the Regional Metropolis, the local economy becomes a node connecting
and controlling neighbouring cities, once rivals and now satellites, and the
export of services becomes a major economic function.

5. In Technical-Professional Virtuosity, national eminence in some
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specialized skill or economic function is achieved.

In relation to this model, the content of exports changes in regional
development. Mining export-dependent activity can provide the start for many
production sequences and prepares the region for achievement of the "take-
off" point. The importance of resources exports remains preponderant even
during the second and subsequent stages. As a region or a country becomes more
industrialized, +the proportion of mineral products in the structures of
exports, total industrial output and employment gradually reduces as a result
of the development of manufacturing and service activities and édvancing skill
in producing fhe minerals. It could bhe argued that mining will remain
important for regional development in the later stages not only because of its
uneven spatial distribution, disproportionately locating in some areas as
opposed to others, but also owing to its contribution to the development of a
"centre-periphery" structure. At any rate, mining activity remains important
through its influences on the spatial patterns of population and industrial
distribution in hinterland areas.

The aim of this chapter is +to review the relatively positive role of
mining activity in regional development, and this intention is met by
examining the interaction between mining and other industrial activities on
the one hand and the role of mining during different stages of the process of
economic growth on the other. The review is divided into four sections;
namely, preliminary appraisals referring to mining as primary industry; its
direct impacts; indirect impacts; transition of impacts from direct to

indirect; and culminates with a synopsis of the remainder of the thesis.

A PRIMARY INDUSTRY: Some Basic Characteristics
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Each industry has 1its ways of contributing to regional development;
therefore, before examining the impacts of the mining industry on a regional
economy, it 1is wuseful to determine some essential characteristics of the
industry. For the sake of convenience, they may be examined under the
following headings.

Time value. Evaluation of the potential supply of minerals available for
exploitation in any region as a basis for development is a complex matter,
particularly as the perception of any resource does not rely only on physical
properties, such as gquantity, quality, geological and geographical conditions,
and transportability, but also on a range of “cultural”™ factors, such as
marketing conditions, technology of processing and conveyance, substitutional
possibility, interests of local communities and environmental protection
policy. Indeed, there is a constantly changing preference for the wuse of
certain mineral commodities which depends on +the stage of technology. For
example, coal, as a major energy resource, replaced firewood and water energy
in the steam engine era, and oil and natural gas substituted for coal in the
automobile era (Fig 1-1, p.27). The life span of mineral usage in the
industrial economy has induced great changes both in the structure of mineral
congsumption and the spatial pattern of mining. With the discovery and
development of the vast 01l reserves of +the Middle East and North Africa,
Western European countries and Japan began to follow the U.S. postwar example
of switching rapidly from coal in the 1950s and 19680s to o0il and natural gas
as their major energy resource, and this shift occasioned a massive develop-
ment of oil exploitation in the world thereafter. In counterbalance, the local
industry, once the leading fuel industry, suffered serious decline in many

parts of the world, especially in economically advanced countries. In this
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case, the term “resource’ does not apply to a material or an object, but to a
value placed upon a material. "Resources are not, they become" (Zimmerman,
1951). They expand and contract in response to human wants and needs and %o
technological, economic and political conditions. Thus, minerals have time
value (Peters,1978). Some minerals (like flint) become ex-resources, reverting
to "neutral stuff”, made obaolete by technological change (Spooner, 1982).

Place value. It would be reasonable to maintain that mineral resources
rejoicing in a time value would also have a place value. Place value, as a
variable affected by the interplays of demand and supply., as well as distance
and transport costs, is an elementary factor helping to determine the location
of mining activity. It is especially important in understanding the role of
different minerals in regional development in the context of mining and
economic growth.

There is no doubt that minerals cannot be extracted where they are absent.
But it must be recognized that the multiplicity of deposits of variable size,
quality and location choice are latent resources whose value is complicated by
the possibilities of substitution between alternative mineral products. For
the mining industry itself, two variables are of basic importance in deciding
which deposits are exploited; namely, the quality of the deposits and the
location of the market. According to McCarty and Lindberg (1966), there is a
relationship between the value to weight ratio of a mineral and the distance
from the market of the location at which exploitation will occur. Value to
weight ratio, or unit wvalue, is crucially affected by the extent of
opportunities for product substitution; opportunities which influence the
elasticity of demand for a particular mineral product. Thus products like sand

and gravel command a low unit value. Such minerals are easily substitutable
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and have high demand elasticity; their market price is strongly affected by
distance and transport costs. They are said to have high place value--their
value is highly dependent upon the place in which they are located. Unit value
and place value tend to be inversely related, but other factors such as
transportability must also be considered: for example, liquid products, like
0il, which can be easily conveyed by pipeline or sea-tanker +tend tc be
exploited further from markets than unit values might suggest. Then there is
the cyclical nature of mineral exploitation. This aspect is critical im
rogional development because of +the varying intensity of investment and
employment requirements at different stages of mining production. To the
resource manager and the regional plammer, +the fleeting nature of mineral
exploitation poses fundamental dilemmas--when shall development take place?
And at what rate shall the resocurce be depleted?

Mineral extraction, either at the level of the individual mine or in the
context of the entire industry, is subject to the discovery-depletion cycle
(Fig 1-2, p.27), which may be said to consist of six stages: discovery,
development, expansion, mature production, decline and exhaustion. The passage
of the cycle may be extremely erratic. Here, generalizations are wvery
difficult because the length of the normal life cycle is highly uncertain,
depending on the place-spacific variety of minerals and the methods wutilized
in their extraction. Although advanced technology can help some mines to
persist successfully for longer periods than first anticipated, the
overwhelning trend is for modern extraction technology to diminish the length
of the normal life of a mine.

In new resource frontier regions, mining operations may require heavy

infrastructural investment, especially of the economic overhead capital type
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such as water supply, transport facilities and power sources; but also
possibly in the area of social overhead capital--education, health, housing
and other community services. In such circumstances, the total labour
requirement for exploitation of a mineral deposit may peak well before the
maximum production phase ig reached. Generally, the second rhase—
manufacturing plus some temporary construction for each field,—-is the most
labour-intensive and lasts three to seven yvears; employment levels fall in the
third phase, which may last from 20 to 80 years, and 1s the most capital
intensive. At this Jjuncture, we are merely highlighting the process atages;
subsequent sections of this chapter, however, will address these issues in

greater detail.

DIRECT IMPACTS: Stimulative and Stable Effects

Direct impacts are the contribution to regional development made by mining
industry itself, and induce those repercussions which involve particular
industries and businesses whose output directly serves mining project
construction needs and overhead expenditures. These direct impacts can be
degegregated into stimaulative and stable effects.

Stimulative effects. As a forerunner of regional industrialization,
mineral exploitation, in theory at least, can lead to great structural changes
in both the local economy and spatial pattern and, in so doing, lay down a
solid foundation for the development of other subsequent economic activities;
for example, manufac-turing and services. A prevalent viewpoint of +the
stimulative effects of mining industry holds that this activity can contribute
to regional develapment in three major aspects; that is to say, through its

impacts on land, capital and labour. Let us take each in turn, beginning with
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land. Establishment of an integrated infrastructural system to bring land into
increasingly intensive use by the utilisation of otherwise dormant resources
of the region is absolutely fundamental to development. The effects on capital
occur in two manifestations; first, through attracting outside investment
capital into the region and, secondly, through increasing the regional income
g0 that some new money can be used for local investment. In respect of labour,
the effects are registered through drawing population into +the region,
upgrading local skills and implanting concepts of enterprise and
entrepreneurship. The rise in income, production and employment in the mining
industry combines to impact on the region in a manner analogous to a breeder
reactor (Nordhaus, 1974). In short, it stimulates the expansion of other
activities though the multiplier process. As a result, under one scenario,
mining can be conceived of as a step towards a more broadly based
industrialization--a step which makes other steps easier (McDiviff and
Jeffery, 19768). In California, for instance, the gold rush of 1849 led to the
influx of labour not only to work the mines, but also to serve the needs of
those who worked them by opening up large crop and livestock areas which
eventually became independent of +the mining industry (Warren, 1973). Even
though the Cornish metal-mining industries declined and remained depressed
throughout the inter-war years, many ancillary enterprises set up to supply
mining equipment, explosives and safety fuses have been maintained and now
supply world-wide markets.

More significant and spectacular examples of the propensity of mining to
sustain growth are encapsulated in the history of many of the British coal
fields. Coal “had an original and dominating role as a source of energy” an

was also “a big enough activity in itself for its distribution to have direct
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economic significance” (Brown, 1972). The coalfields were able to draw in a
huge labour force and, at a time when transport cost were comparatively
greater, exercised a powerful pull on other industries. Hall (1973) has
estimated that in 1900 over 50 per cent of British townms were situated on or
near coalfields, and presumably there was an element of causal interaction
between the two phenomena. He also stressed that each coalfield ultimately
sustained “a host of wvaried crafts and trades and that its pull was only
reduced by the development in the mid-1930s of a national electricity power
grid. Even in the light of such waning influence, the desire to utilise the
social and economic fabric resulting from the existence of the ccalfield has
been recognised in the influx of non-coal related industry. Though frequently
aided and abetted by government grants and other local incentive, the
propensity of mining activity is to do more than merely create direct
employment during the whole process of mineral exploitation.

There 1is, however, an obvious gqualification to the aforementioned
prescriptive viewpoint and that concerns its generality . Elsewhere examples
may be found of the tendency of mining developments to stimulate local
supportive activities which may be‘limited or not ocutlast the disappearance of
the original stimulus to regional economic expansion. According to Odell
(1973), for example, the Maracaibo oilfields in Venezuela could be seen as
isolated high-technology enclaves in a region of subsistence agriculture
throughout the 1940s and 1950s. The oil was piped away, resulting in little or
no local impact since the international oil companies undertaking the
exploitation of the o0il were totally self-sufficient. Baldwin (1966) and
McDivitt and Jeffery (1976) argue that all regions and countries do not have

the same capacity to engender the stimulatory processes, and that most impose



serious limitations on their development.

0f course, there is another perspective concerning the contribution of the
mining industry. For example, Harry Caudill (1962) in his study of the Cumber-
land mountainsg of Kentucky pointed out, that "Coal has always cursed the land
in which it 1lies .... It is an extractive industry which takes away all and
restores nothing”. Also from the experience of Appalachia in the U.5.A. and
parts of Venezuela, mining companies are frequently regarded as environmental
vandals. These images always encourage conflict between economic and
environmental objectives, especially in the case of Western Europe and North
America. Cameron (1986) found that the mining of a copper deposit at Ladvsmith
in Wisconsin was delayed on two occasions since it was discovered in 1968. The
Department of Natural Resources were still requesting more information on the
effects of mining on water conditions in December 1983 although an environ-
mental-impact statement had been submitied to the department well before this
date. It meant that a further public hearing and review of permit applications
as well as a final decision on the mining permit could not be made before May
1985. There are thus institutional obstacles added to the normal risks of
mineral exploration. Consegquently, marginal deposits are less likely in the
future to be considered for development. There 1is evidence also that the role
of smaller mining organizations in mineral development in the United States is
being diminished, since such organizations are less able to bear the coasts of
environmental studies and the protracted regulatory procedures.

If the mining industries have svoked a poor image in regional development.
terms, this has been doubly true in the context of envirommental impact and
resource management. It follows, then, that discussion of the contribution of

mineral exploitation to regional development cannot be divorced from a
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consideration of the environmental problems posed by that exploitation. But
it is equally true to say that development of these economic activities should
not be debated only in envirommental terms. Here, a basic concept of cost-
benefit analysis may allow us to assess the wider implications of mining
activity in respect of social costs and benefits. In considering whether, or
to what extent, mineral works should be permitted, it is very important to
bear in mind that the mining industries are fundamental to the national
economy and that many other industries of the country are to a greater or less
degree dependent on them. The essential concern of planning policy, therefore,
must be to ensure a free flow of mineral products at sconomic cost. This is
borne ocut in the real world. The egploitation of North BSea oil and gas by the
U.K. is a case in point. Balance of payments problems, intensified by reliance
on imported minerals, have led the UK govermment to react favourably towards
indigenous developments, particularly in the fuel sector. This moved them to
introduce an incentive oil and gas exploitation scheme. As a result, the North
bea oil project not only contributes to the country with 3.5 billion pounds of
revenues from royalties, petroleum tax and corporation tax per vear, but also
contributes to job creation: providing 64,000 new jobs (maltiplier of 1.4 on
the estimated total employment).

In fact, mining is not an only destroyer of the environment. According to
Cameron (1988), the principal dispoiler of lands in the United States is
agriculture. Other forces for disturbance are urban development and transpor-

tation and communication construction. Mining is a despoiler of relatively
minor proportions (see Table 1-1, pp.12). If people are truly concerned about
the impacts of civilization on the enviromment, attention should be directed

primarily to soil conservation, the consequences of urban and sub-urban
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sprawl, and the extravagant use of land for transportation and communication
systems. The old image, which regarded ﬁining as an environmental vandal, dies
hard, although only a very small fraction of the country has been affected by
mining, and a substantial part of the disturbed land has already been restored
to agricultural, forest, or other uses (although, to be sure, the pervasive

effects of acid rain may reinforce the prejudice against mining).

Table 1-1 Land Use in the United States in 1980

Millions of Acres

Agriculture 1589.0
Wildlife refuge system 88.7
National park system 77.7
Urban and built-up areas 68.7
Trangportation and Communication system (1978) 28.5
Highways (1978) Z21.5
Airporta (1978) : 4.0
Railroads (1978) 3.0
Forest service wilderness 25.1
Mining 5.7
Other 388.1
Total,all use . 2270.8

Soarce: 4.5, Buresw of Hines, 1982, Caseron.b.B. (1786) 4T THE CROSSR0AD--THE HIKERAL PROBLERS OF THE URITED STATES.

Stable effects. In 1969, the U.S. Senate approved a Bill to establish a
National Mining and Mineral Policy aimed at avoiding critical dependence on
foreign supply rather than attaining complete self-sufficiency. This philo-
sophy of national security relative to mining development began to mature in
the 1970s. In practice, as an important part of national development strategy,
this philosophy has been fully considered by almost all countries. Another
notable example is the exploitation of the offshore North Sea oil and gas

deposits by the UK. When British economic development turned from coal as a
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major energy resource to oil and gas in the 1950s, its mining industry had
not been prepared for such a shift. Until the 1970s, when North Sea oil and
gas began to come on stream, Britain suffered from inflationary prices and the
effects of political conflict through its reliance on the import of oil and
gas. Elimination of political animosity was a factor favouring the use of
offshore resources. While, in truth, no country is currently self-sufficient
in all mineral commodities, the simple fact remains that the more kinds and
the greater quantities of mineral resources that a country has access to, then
the more stable is the course of economic--and frequently, political—-
development.

Another stable effect arises in the context of spatial interaction. A
change in the location pattern of resource frontiers not only supportsr the
growth of marketing and manufacturing centres, but it also amends the spatial
economic systém of a country as a whole. For example, in 1800 London with a
population of 900,000 was already easily the largest city in Britain. Yet it
would be hard to imagine London’s growth without coal exploitation. According
to Wrigley (1969), about one-sixth of the whole output of British coal mining
was shipped down the east coast of England to London in the eighteenth
century. The effect was reciprocal : London stimulated coal-mining expansion
and the growth of the regions while acceés to coal for domestic and industrial
consumption helped to sustain London’s survival and growth. In effect, the
expansion of manufacturing activities in many seaport cities of Western Europe
and Japan in the last century can be imputed to the ready import of mineral
commodities from other countries. Gealy and Kimbell (1968) estimated that the
value of mineral commodities moving in international trade represents over

one—-fourth of the total value of all commodities traded in world commerce, and
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mineral fuels accounted for nearly half of +the total value of the mineral
commodities. These figures have remained relatively constant in recent years.
In 1983, for example, North America and Europe produced just over 800 million
metric tons of crude oil, 30 percent of the total production of the world, but
both areas consumed nearly 1300 million metric tons of the substance or fully
half of the total consumption of the world. In this case, the centre-
periphery relationship was already firmly in place. The central areas of the
world are formed by North America, Europe, the western part of the USSR and
Japan (see Table 1-2, pp.14). Asia, Africa, S.America and the eastern part of
the USSR remain as the peripheral areas. These facts suggest that, first, the
cutward orientation of infrastructure in the mining areas, with emphasis on
transport links to ports for export and coastwise shipment, is to likely prove
a disadvantage once the emphasis on the home market for goods becomes of key
importance ( Caesar, 1964). Secondly, development of the mining frontiers can,
in some ways, keep the national centre-périphery structure stable. In any
country, sither of the marketing or command economic tvpe, the growth of
centre-periphery structure depends on the medium of spatial organization: in a

word, 1t hinges on interaction. The various kinds of movements, flows and

Table 1-2 Production and Consumption of Crude 0il

Area Production(%) Consumption(¥%) HNet export(+) or import(-)
World 100.0 106.0 { million metric tons )
Africa 8.2 3.2 + 116.0
N.America 24.2 28.6 - 143.0
S.America 6.3 5.5 + 18.0
Asia 30.4 21.8 + 215.0
(Japan) (- (6.6) (-177.0)

Europe 6.9 21.4 - 3956.0
OCEANIA 0.7 1.2 : - 13.0
USSR 23.3 18.3 + 130.0

Sowrce! Energy Stafistics Yearbook, United Nations, 1783,
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transactions between regions and cities are the expressions of input-output
linkages, relationships, and all interdependencies within the spatial economic
gystem of a country as a whole (see Fig 1-3, pp.28). In the context of mining
exploitation, the mineral-export-orientated relationship is to the manufac—

turing and service heartlands or centres, supplying them with resource inputs.
By way of contrast, growth of the heartlands or centres is incumbent on supply
to the peripheral regions of technology, equipment, information, capital and
other inputs of the business and personal services kind. In other words,
developments of both regions are mutually reinforcing, providing a latent
market from which all can benefit. Thus, what goes on in the peripheral or
central region of the system almost invariably affects what goes on in other

parts of the system. In the 1970s the oil crises intensified this viewpoint.

INDIRECT IMPACTS : Forward and Backward Linkages

Indirect impacts occur in those industries that supply inputs to the
industries directly stimulated and also embrace the subsequent impacts of
supplying these industries.

There are broad relationships between mining and other industries through
which mining activity can make its contribution to regional development. Since
considerable variation in such relationship occurs depending on the geogra-
phical scale of enquiry, it is preferable to emphasize the indirect impacts
over the direct concept in examining the relationships between mining activity
and regional development. The following discussion sets out the basic elements
of a framework provided by linkage analysis.

Forward Linkage. A forward linkage is that proportion of an industry’s

output which is wused as an input by other industries. Thompson (1965)
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suggests a model of linkages lines for regional development. In this model, a
forward linkage can emerge when some other firms use a raw material or a by-
product produced by a local producer. If these firms locate nearby, they can
save transportation costs on their chief raw material and make their products
at a competitive advantage in comparison with firms denied such easy material
linkages.

Generally speaking, ﬁhe forward linkage of mining is +o smelting and
refining. However, when the output of smelting and refining is used by a
number of metal products” industries, the output from these industries may, in
turn, be used at higher stages of processing in different manufacturing
industries. Little by little, according to Thompson’s model, such additional
business and manufacturing operations are added to the local economy, as the
growing local market affords ever more econcmies of scale.

In practice, the generation of forward linkages is often beset by
obstacles. These difficulties arise not only as a result of the great number
of minerals and the possibilities of substitution between alternative mineral
exploitation, but are also occasioned by differences in technology,
manufacturing location theories, policies and behaviour of mining managements.
Generally speaking, the magnitude of the effect of forward linkage at a large
scale of resolution ( nation or country ) depends upon which stage of
industrialization the society finds itself within. The sizes of forward-
linkage impacts at an intermediate scale within nations are very different
because of various internal and external development conditions obtaining
within each region, such as the types, qualities and configuration of
resgources, to say nothing of economic and natural environments. In Venezuela

in the 1940s and 1950s, for example, the Maracaibo oil fields functioned
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merely as isolated high-technology enclaves in a region of subsistence
agriculture. The o0il was piped away with little or no local impact since the
international oil companies wundertaking the exploitation of the oil were
totally self-sufficient and had no reason to set up a reglonal processing
base. However, taxation revenues were expended on the development of the
capital, Caracas, where the 0il companies also had their local headquarters.
By the 1960s, apart from the misspending of such revenues on non-essential
buildings in that city, such policies had resulted in a severe imbalance of
the population within the country with some 25 percent of the Venezuelan
people clustered in the Caracas metropolitan area ( Odell, 1973 ). Similarly,
in Venezuela, Ciudad Guavana, founded in 19681, had reached a population of
130,000 by 1975. This new industrial complex is based on a variety of minerals
combined with hydroelectric power source, among which rich iron deposits are
outstanding, and is centred on a new city. According to Friedmann (1973), the
experiment could already be counted é successg; Ciudad Guavana had become
Venezuela®s principal centre for heavy industry, including steel, and an
important exporter of intermediate products. Forward linkages had thus
developed in the way demanded by growth pole theory.

In regional development terms, the ubiquitous types of mineral, which are
largely wused in the construction industry and include sand and gravel,
limestone, igneous and metamorphic rock and brick clays, can be considered as
region—-serving rather than region-forming because of their low unit wvalues and
high place values. In'contrast, the localized tvpes which include most of the
metallic minerals used in the metallurgical industries and the raw materials
for chemical and the fertilizer industry, together with china clay ( used in

ceramics ) and fluorspar ( used in the steel industry ), may play some part in
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region—-forming, initiating new pattern of urbanization and attracting
processing industries. They effect these changes because their exploitation
requires resort to a relatively large scale of operations and their final
products can withstand greater transport cost to more distant markets. Unlike
the localized and ubiquitous materials, mineral fuels ( oil and gas ) are not
incorporated in the final product, but rather are consumed +to provide energy
for direct industrial and domestic consumption as well as for electricity
generation. Coalfields remain atiractive for the location of a power station,
which may give advantage to the intensive consumer who locates hard by, such
as an aluminium smelter. In regional development, the significance of these
fuels has been immense. Spooner (1981) argues that, in the modern world, the
direct localized forward linkages of o0il extraction and refining with other
economic activities are more limited than was ever the case with coal simply
because crude oil and liguefied gas can be easily conveyed by pipeline or sea
transport to market regions and this ability thus obviates the need to
establish local plants to utilize the field”’s output. He also claims that, in
both the USA and UK, over 60 per cent of coal output goes to the electricity
generating industry. But the rush of power stations constructed since the war
in the UK’s “central” coalfield has not provided any significant local or
regional attractions to industrial consumers. The potential advantages of the
coalfields in providing cheap power have been negated by the development of
the grid, pricing policies, and the construction of nuclear and oil-fired
power stations in coal-deficient areas. For much manufacturing industry, a
localized primary fuel source, coal, has been replaced by a ubiquitous
gsecondary source, electricity.

Backward Linkage. A backward linkage exists when an industry purchases
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intermediate inputs from suppliers. According to  Thompson (1965), once an
induetry which originates outside the locality is set up in a region, it
always attracts some ancillary equipment suppliers, such as tool factories.
This integration of sequential operations indirectly can add to local exports,
by increasing the proportion of the export product’s earnings that remains
within the region. In other words, as vertical integration in the local export
industries proceeds, local wvalue-added and income generated can together
constitute a higher proportion of sales.

In the context of mineral exploitation, the mining industry buys machinery
and egquipment, business services ( including administrative and higher level
functions~-research and development, operations research, personnel and
industrial relations ), chemical products, and the like from other industries.

All these inputs might be internalized within the local operation, bought
locally, or--more likely--be provided by a head office of a national or multi-
national mining corporation spatially divorced from the local mining
operation. It is obviously the case that +the more of these backward linkage
that can be developed 1locally, the fewer are the “leakages”™ and the mors
diverse is the indigenous economy and the mining industry itself. But many
empirical instances of regional development based on resource exports have
shown that the backward linkages fail to save themselves from reliance on the
mining industry and tend %o decline in tandem with the expiry of the mnines.
Nickel (1978) noticed that the size of the backward linkages associated with
mining is relatively smaller than that of other industries because a large
part of the inputs is imported from outside the defined localitv. He found,
for example, that approximately 49.9 percent of the industrial machinery and

equipment inputs of the mining industry in British Columbia was imported in
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1876. This phenomenon can be used to substantiate the leakage effect. It is
usually defined as money ( derived from local production ) which is not
available for respending locally, and thus reduces the size of the multiplier.
In the export-based, intermediate or small-area economy, the multiplier is
again the reciprocal of the rate at which income leaks out of the internal
circular flow of income and expenditure. In this case, however, the multiplier
is largely determined by the reciprocal of the marginal processing to import;
for local imports, not savings, are now the important income leakage
(Thompson,1965). For mining industry, there are three reasons for the
limitation imposed on the backward linkages. First, mining is a capital-
intensive industry. Large mines involve huge capital outlays running to a
billion dollars or more. Raymond {1976) estimated that the preliminary capital
costs associated with mnining £all into three categories; namely; costs
incurred in exploration, building ( including facilities ) and the procuring
of machinery and equipment. By one estimate, expenditures of capital for
machinery and equipment equal nearly 40 percent of +the total, while mineral
exploration accounts for over 25 percent, and building for nearly 22 percent.
Among the three categories, only the building phase can be expected to develop
a local backward linkage. At this stage limits are especially important in the
case of mines located in mountains, deserts, or jungles and away from
developed areas. Secondly, it should be recognized that the outward
orientation of infrastructure +typically found in mining areas presents the
mining industry with sasy access to its markets—-the developed areas. And in
the meantime, it also serves to enforce a dependence of the mining areas on
gservice inputs from the developed areas. This input-output relationship of

reciprocity between the mining and developed areas may remain relatively
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stable once it is set up, especially once a spatial structure of the centre-
periphery kind is established. Thirdly, the mineral exploration and mining
machinery and equipment manufacturing indusiries are relatively advanced
technologically and highly specialized. Mineral exploration, in particular, is
an extremely risky business and requires highly advanced technology to fultil
its object of amassing sufficient geological information to determine the
feagsibility of any subsequent mining industry. The location of such industries
tends to be in the developed areas because their development is contingent
upon the ready co-operation of other manufacturing sectors, scientific and
sducational institutes as well as special business services. The limitations
issuing from backward linkages based on these industries at an intermediate
scale, therefore, are eminently understandable, although industries reliant on
them play an important role in determining the effectiveness of the mining
industry and render the regions based on mineral exports a competitive
advantage with respect to other regions.

In fact, as a factor in regional development patterns, the emphasis on
increasing scale of operation is of considerable importance. Regional
concentration and specialization of production is encouraged and might be seen
as a movement towards region-forming rather than region-serving activity. The
ability of mining industry to initiate new patterns may be enhanced and ths
impact of a discrete new mine is potentially great. However, such arguments
must be treated cautiously. Mining is for the most part highly capital-
intensive and volunteers only a very limited benign effect on regional
development. Furthermore, the organizational characteristics of +the industry
remain highly centralized. The existence of centre-periphery structure may

mean that large scale exploitation of new mineral resources acts largely to
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sustain the growth of the centre by providing resource inputs and high

technology outputa.

IMPACTS TRANSITION : From Direct to Indirect

Economic Structure Change. Regional development is a long process of
accumulation and redistribution of natural endowments and social wealth. The
forces that push the process forward come from the transformation of the
economic structure. Mining activity can only play a dominant role at the early
stage of regional development when the society changes from an agricultural
base to one rooted in industry. For the successive stages, the push power of
the structural change should be handed over from mining to manufacturing and
\service industries. Buch changes are inevitable, even for the mining industry
itself. An expansion of mining industry is determined mnot only by an
increasing demand for mineral consumption, but also by a successful supply of
advanced technologies, good services and sufficiently skilled workers. Bosson
and Varon (1977) calculated, for example, that in 1970 some 85-70 per cent of
all minerals mined in the world came from open pits. It could be impossible to
achieve such a figure without the development of open-pit mining technology,
application of advanced rock mechanics rand on-gite processing techniques
expressly geared to low-grade mineral deposits. A successful application of
advanced technology and a good service network invariably results in the
decline of direct employment in the mining industry. Spengler (1987) estimated
that, whereas less than 40 vears ago nearly 30 per cent of the labour in the
U.5.A. needed toc be located close to natural resources, only 7 per cent were
still resource-bound in the 1960s. To take the comparison further, by 1970

mining’s ghare of the total direct employment in the U.S.A. had fallen below
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one percent, and its contribution to national income had stabilised at
Jjust over one per cent.

Mining and the change of ecoromic structure. We can see that in most
developed countries a growing independence of economic activity from specific
localized rescurce bases has occurred as the ends of economic activity become
increasingly non-material, and as the quantity of natural resource inputs
declines relative to total input (Adler,1961).

Perloff and Wingo (1961) delineate a number of periods in American
development in a procedure which has a bearing on our theme. After the early
agriculture period, based on the utilisation of land accessible to the eastern
seaboard, came the ’'mineral-dominant"” phase. From 1840 the expansion of
railroads and manufacturing stimulated demand for mining products. In the
period between 1870 and 1920, a broadening of the industrial structure emerged
from the growth of +the mineral economy. Its effects shifted rapidly among
regions, triggering, intensifying or transforming the nature of regional
growth patterns. Resources remained important, however, through their
influence on the inherited patterns of population and industrial distribution.
Finally, from mid~century, an "amenity resource" era set in, with shifts in
population and economic activity moving towards Florida, the Southwest and the
Pacific coast. In time, the internal structure change ( steadily augmenting
the proportion of employment in manufacturing and services ) led to expansion
of local markets and changes in the export-import structure. After World War
I1, America become the biggest mineral-importing country in the world, and
occupied a leading position both in the promulgation of extraction technology
and the export of mining equipment.

The impact transition usually occurs in those regions with location
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advantages, most notably where an export base of manufactured products and
business services has been developed. Yet this transition is not a necessary

stage for the sustained growth of all regions.

Obstacles to conversion. In the Twentieth Century the success of
mining areas has often proved illusory, and many have slipped into a downward
gpiral of cumulative causation. The very scale of past mining activity has
ultimately proved a burden, as a huge and specialized work-force has been
deposited onto the labour market at colossal speed. Between 1955 and 1968
approximately one million coal-mining jobs were lost in the major Western
producing countries ( Brown and Burrows, 1977 ).

Why have so many mining regions failed to sustain their growth as mineral
production declined ? And what are the obstacles to “conversion” of mineral
economies ?

A major problem has often been the low rate of labour demand throughout the
national economy. For example, the buoyant labour demand in West Germany in
the 1960s clearly assisted the conversion of the Ruhr; but its absence in the
UK converted coalfield economies into peripheral depressed regions.

Secondly, industrial conversion in depressed mining areas may be hindered
by social and economic “rigidities”, which preclude the adaptation of existing
resources to the needs of expanding sectors. The labour force may not only be
specialized but alsoc conservative and opposed to change, while union strength
may deter potential investors. The fixed capital of the mining industry is
also inflexible; it is not easy to find new uses for the redundant plant of
mining. Derelict mining land can be reclaimed for a variety of purposes, from

agriculture and forestry to industrial estates, but such treatment is costly.
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Thirdly, the legacy of mining has often been inimical to the development
of other activities. Spoliation of the environment has become increasingly
significant, as there is now considerable evidence that regional environmental
quality is a potent influence on the location of manufacturing plants,
particularly in the developed countries. In accordance with the traditional
prejudice directed against mining, Keeble’s (1978) analysis of industrial
change in the UK supported the hypothesis that the image of particular
localities as attractive residential environments functioned as a factor of
major importance in manufacturing growth, strongly influencing the locational
decisions of both workers and industrialists. The survey of management in the
Northern Planning Region by House et al (1968) showed that this negative image
of the North did exist in the minds of managers and their wives——one of
‘regional isolation, an unpleasant climate and most of all with an
unfavourable urban, and industrial landscape,” Negative images of “Northern”
coal fields in +the UK have undoubtedly hindered the attraction of new firms
from southern England.

CONCLUSION

Considering mining and its capacity not only +to stimulate regional
development but also to sustain its growth in the long term after the original
mining activity has ceased, Spooner (1981) postulated four main measures that
will influence mining’s ability to sustain regional economic expansion.

First, the supply of the products of the mining industry within the region
must be maintained and the demand for these sustained elsewhere, both
nationally and internationally, in the long run. Mining areas which must
operate in a competitive market but cannot of themselves remain cost-

effective, or which rapidly exhaust their richer deposits, are not
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likely to be of wvalue in the promotion of regional development. In other

words, comple-mentarity, in a spatial interaction sense, must be assured over
the long run.

Secondly, the large scale of the operation to exploit +the resource in
question is a key factor and frequently allied to a large labour force. This
was the advantage of coal, but it is also occasionally the case with other
minerals.

Thirdly, the development by the mining industry of both forward and
backward linkages may also be significant aspects of its capacity to create
and sustain regional growth. Integration of this nature should have
complementarity with other activities (Richardson,1976) in terms of economic
growth in the peripheral areas.

Finally, if it is to play a key role in regional development, a mining
industry must not be characterised by a high level of “leakage”. A substantial
proportion of the returns from mineral “exports” must find their way into the
region, and stimulate demand for regionally-produced goods and services.
Additionally, the region must become attractive to migrants.

In order to maximize the benefits of mining activity, therefore, a suitable
regional policy should be implemented at an early stage of mining activity.
The major reasons for so advocating are that the effectiveness of the export
base in stimulating regional development may depend considerably upon the
ability of the region to organize itself for economic growth, and the size of
the multiplier effect may depend upon community capacity for social
develoment. If there is a will to persist with regonal development, a suitable
regional policy, including a rational tax policy, can help the region to

organize itself in this way and thereby lubricate its growth.
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(EPIZ&I?U?IEIQ i Mining in a Canadian
Regiocmnal Conmtesxt

INTRODUCTION

Canada is one of the world™s leading mining countries. For years, it has
been the world’s leading producer of nickel, zinc, and potash; and it is among
the top four preducers for a host of other commodities including asbestos,
uranium, gold, silver, copper and lead. In the 1light of that stature, it is
not surprising that mineral ekploitation has loomed‘large in the country’s
evolution. Indeed,.in its history, mining has been closely tied to national
growth and econcmic development. The search for minerals brought many of the
early explorers to Canada, played a major role in opening up new regions, and
has underwritten the cogts of some of Canada’s major transportation links.
Early gold rushes brought settlers into remote areas, and while some mining
communities faded away, others survived and prospered. According to Miller
(1882), there were 80 mining communities dotted across Canada in 1982, and 1.1
million people, or 4.5 percent of the Canadian population, were resident in
them. Since World War II, iron ore, base metal and uranium developments have
been the major cause of northern population growth, and together have helped
to establish a Canadian foothold in the Arctic. Almost all of the railway
lines constructed since the late 1940s were built to service mineral deposits.
The 5t Lawrence Seaway could not have been justified economically without the
promise of iron ore traffic from the Labrador Trough to Ontario and the U.S.
Midwest. At the present time, coal 1is the force behind the major transpor-
tation and community developments in British Columbia’s northeast. Mining
activities are scattered all across Canada; every province and territory

except Prince Edward Island has active producing mines (see Fig. 2-1, p. 87),
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although the level of the activity and the commodities produced vary from
province to province. It is apparent than much of the mining activity occurs
in regions inhabited by native people. Furthermore, new discoveries have
tended to carry operations into more and more remote areas, and can be
expected to continue to do so in the future. Consequently, oppprtunities for
the participation of native peoples will , if currently pursued, increase as
well (Nickel, 1978}.

The purpose of this chapter is to examine mining industry as a basis for
regional development in the context of Canada. It is devided into several
parts; namely, national impacts, regional impacts, income and employment

effects and, finally, residual problems.

NATICONAL IMPACTS

What is the nature of the mining industry’s impact upon, and link to, the
Canadian national economy? Answering this question requires three issues to be
addressed. First, the direct economic significance of the mining industry is
expressed in terms of principal industry statistics. Historical tendencies are
presented, as well as statistics which allow interindustry comparisons.
Second, the linkages (one of the indirect impacta, see Chapter I) from the
mining industry are identified and discussed. Thereafter, the concept of
“resource-dependent industries® is develeoped. Third, the backward linkages
(another of the indirect impacts) are identified. Finally, some attempts
directed to increasing the national economic impacts of mining are reviewed
for all these three issues.

Direct impacts. The direct impacts of Canada’™s mining industry are

usually expressed in terms of such indicators as value of production,
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employment, wages and salaries, capital expenditure and capital formation,
value added and the value of sexports. A number of these indicatora are
presented in Table 2-1 (pp.32). These data represent the extraction, milling
and concentrating activities.

The gross value of Canadian mineral production in 1985 was $44.7 billions,
an increase in current dollar terms of 1,100 percent from 1965. In 1984 the
industry employed directly 81,700 workers or 0.74 per cent of +the national
labour force. Historically, the proportiﬁn of the Canadian work-force engaged
in mining activities has been declining, likely in response to technical

advances.

Table 2-1 GHelected Principal Statistics of the Canadian Mining Industryj 191, 1973, 1984

1761 1973 1964

Vatug for Hining as Value for Hining as Vaiue for Hinisg as

percentage gercentage parcentage

mining of total mining  of iofal mining of ictal
Indicator : % million} economy (% pillion} economy {$ million} economy
Value of preduction § 01,7410 4.9 $ B,369.5 4.8 § 43,789.0 it.4
Employees (persom) 92,149 1.5 131,843 1.3 113,790 1.1
Hage & salaries $  438.0 3.2 $ 1,214.% i.8 § 4,106.1 2.8
Capital expenditure § 4710 4.2 % 2,362.3 6.9 § 12,129.4 12.0
Herchandise expoerts $  THe.7 13.7 $ 2,571.7 10,4 § 17,350.4 15.4

Source: Btatistics Canada, Beneral Review of the Hineral Industries (26-201)

Although mining in 1984 employed fewer than one percent of the labour
force, it accounted for 2.8 percent of wages and salaries paid. Wage levels in
mining are among the highest of any industrial group. For example, in 1982,
the average weekly wage of a Canadian worker was $390.75, compared with §
608.26 for a worker in the mining industry.

A particularly significant feature of mining is the major role played by

the industry in Canada’s export markets. In 1983 Canada exported $ 14.4
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billion worth of crude minerals, about 16.3 percent of total domestic exports,
and most of these minerals (63 per cent) went to the United States. Fabricated
mineral exports accounted for a further $ 17.7 billion. Briefly, crude and
fabricated mineral products accounted for about 38.3 percent of total Canadian
exports, contributing to an overall foreign merchandise trade surplus of $18.3
billion; up from $7.4 billion in 1981.

Another important aspect of mining, and one that has attracted a
considerable amount of discussion in recent years, is the industry’s level of
capital investment. As Table 2-1 shows, mining accounts for a relatively large
share of capital expenditure (12.8 percent in 1983) given the size of its
labour force. Beigie and Shaffner {(1974) argued that if projections of a world
capital shortage in the near future were accurate, the relatively high
proportion of capital flowing into mining may not be maintained. Furthermore,
the desirability of allocating scarce investment to capital-intensive resource
industries was questioned. An opposing viewpoint, of course, is that mining
generates needed investment in regions which would otherwise not attract it
(Blain and Norcliffe, 1988). In the long run, the second viewpoint is very
worthwhile, not only for mining industry itself but also for the whole
country. Canada’s abundant mineral resource endowment, its small but highly
urbanized labour force, and its relative indigenous capital shortage provide a
high degree of complementarity, and the geographical location of Canada
renders it accessible to the United States, Japan and Western Europe which are
the central areas of the world’s industrial capital. This complementarity
fostered foreign investment in Canada’s mineral-extracting industries in the
past and, in all probability, will continue to attract capital well into the

future.
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An economic impact often discussed is the tax revenue generated by mining.
The total contribution of +the industry is difficult to estimate, since it
consists of federal and provincial corporate taxes, municipal taxes, mining
taxes, royalties, and claims and lease payments (some authofs also include
personal taxes paid by reciplents of wages, salaries, dividends, etc.). In
1976 +the mining industry paid $ 5.63 billion directly in federal and
rrovincial taxes. The distribution of these revenues was at the heart of
federal-provincial conflict over mining (Burns, 1975).

Much of the industry’s growth coincided with an increasing demand for base
metals just prior to the Second World War, and during the early 1950s as a
result of the KXorean war. Canada, owing to its geographical proximity and
political stability, attracted large amounts of development capital from the
United States during this period. The findings of the Raley Report
(Washington: Government Printing Office, 1952) with respect to the United
States” mineral requirements, coupled with foreign investment incentives on
the part of the American government, resulted in increased investment in
Canadian mining from this source. Further incentives for growth of the
industry came in the 1956 Canadian federal budget which made permanent special
tax concessions designed to promote expansion of mining. The OPEC-inspired oil
crisis of 1973 played an important role in encouraging the government and the
energy firms to diversify and expand the industry’s production. The cumulative
effect of these circumstances was that the gross value of mineral production
increased at an average annual rate of 11.3 percent in the period 1950-84, a
growth trend not characteristic of other primary resource activities. In that
period, minerals accounted for a constant proportion of gross domestic product

(GDP) while other resource industries accounted for decreasing proportions.
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Thus a comparison of GDP for three primary resource activities shows that,
within the primary resource sector, fisheries and forestry accounted for a
constant proportion of about 13 percent in the yvears extending from 1939 to
1681, while agriculture declined from 80 percent to about 32 percent. In the
game period, minerals increased from 30 percent to 55 percent of primary
resource GDP. The performance of +the minerals industry relative to other
industries in the primary resource sector may have been based in large part on
the change in the mining industryv’s product structure, particularly the
increase of fuel mineral products (crude petroleum and gas and coal) since the
1970s. Prior to that time, the fuel mineral products in the mining industry
accounted for about 20 percent of the total production. The share of fuel
minerals rose to account for half of the total mining GDP in the 18970s and
1880: a reaction to the uneasy situation in the Middle East, hitherto the
major supply of crude petroleum and gas for developed countries.

Forward linkage. Nickel (1978) suggested that the mining industry’s
forward linkages can be measured by:

i the number of other industries to which it sells;
ii  the share of the total output of mining which is used by other
industries; and
iii  the importance of mining products among all the inputs used by the
purchased industry.

Such measures of forward linkage from +the mining industry to other
industries in the Canadian economy can be constructed from input-output
tables. Forward linkage coefficients of +the mining industry, expressed in
percentage form, are set out in Table 2-2 (see pp.38) for metallic ores and

concentrates, for mineral fuels and for nonmetallic minerals. Two features
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of the congtruction of +the linkage coefficients should be kept in mind
when interpreting this table. They are recounted below.

In the {first place, linkage coefficients would ideally be derived for
policy purposes by tracing the interindustry flows of mineral commodities of
domestic origin only. However, this 1is not possible in practice because the
input—-output tables do not distinguish between domestic and foreign sources of
commodity inputs. We are therefore forced to base all distribution measures on
a single aggregate supply. 8Secondly, the size and number of forward linkages
will be affected by the level of industry and commodity aggregation utilized
in the input-output tables. The higher the level of aggregation, the larger
will be the size and the fewer the number of linkages (Nickel, 1978). The 1981
iﬁput—output tables provide three levels of aggregation: S5, M and L.
Aggregation M, consisting of 43 industry and 92 commodity groupings, is used
for constructing the forward linkage coefficients.

When we use the 1981 input-output tables to analyze the coefficients of
the forward linkages, we find that there are relatively few forward linkages
from metal mining to other Canadian industries. While 64.8 percent of the
total supply of metallic ores and concentrates is used by domestics
industries, some b5Z.5 percent is absorbed by the primary metals group of
industries alone. By way of contrast,the forward linkages from non-metallic
minerals are more numerous but weaker. Again, the largest coefficients are in
those industries where further ©processing occurs. In  primary metals
industries, some 33.0 percent of the value of intermediate inputs is made up
of metallic ores and concentrates. Conversely, for the nonmetal mineral
products industries, nonmetallic minerals comprise only 16.1 percent of all

intermediate inputs used. The forward linkages of other industries are
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small by comparison. Bucovetsky (1973) has stipulated that mining be
considered linked forwardly +to an industry only if the latter receives
one~third or more of its intermediate inputs from mining. On this criterion
there are only two significant forward linkages from Canadian mining; namely,

the mining of metallic ores and concentrates in connection with the

Table 2-2 Forward Linkages from the Mining Industry: Canada, 1981

defal Hines Hineral Fue} Hon-setallic Hinsral
Parcontage  FBetallic PRGD Percentage  Hineral fuels Perrantage por-getallic
of taial purchased as of istal purchased as of isial parchased as
Indusirial sefzilic 3 percentage gineral 1 perieniage songetsilic & perrentage
production of total fuel of tolal aikerai of iofal
supply cosepdity sugsly coasotity sipply rosagdily
grogp ased by purchased by used by surthased by used by perchased by
ingustrial  industrial industrial industrisl indusirial indusirial
roup group reup group graup o]
Agriculiure 0.1 0.1 1.6 0.2
Fishing,hunting & trapping 6.1 0.1
Retal eines t.4 1.1 .3 .3 7.4 1.4
Fineral fuels §.1 .2 0.2 -
hon-zetal eines & guarries §.2 0.3 k.3 .1
Services incidental to sining - - 1.0 i
Food & beverage indusiries .4 0.3 0.9 0.1
Rubber & plastic production g.1 1.4 .3 0.3
Textile indusiries d.1 0.3 0.4 .1
Hoeod 6.1 4.4
Faper & allisd industriss - - 0.4 a2 3.2 0.4
Frisary setal industries 2.5 3.0 3.8 3.8 3.8 b
Hetal fabricatiag indusiries b.1 6.3 9.2 0.4 4.2 -
Hachinery ipdusiries f.1 0.2 0.7 0.2
Transportation equipsent IHDs, 6.2 .2 0.t -
Elecirical producis indusiries - 6.1 .1 6,3 0.3 -
fon-aefailic siperal PROD.IEs. 0.7 2.4 8.5 3 141 1.7
Fetroleus & coxl PROD, IHDs, - - 8.7 7.4 0.3 -
Chesical & chesical PROD. IHBs., L9 8.2 1.4 i 3.2 2.7
Risceilareous HFR.INDs. kY 7.t - 0.2 0.1 b.1
Comsiruction irdusiries 1.1 L.é 2.7 0.6
Tolal indusiry 4.8 R #.3 na 33.2 ni
Exporis 3.6 E 9.7 na
Qiher final desand §.4 i 3.4 na £} na
fotal .0 LE NI na 100.8 na

Sources Siatisiics Canada, The Input-Butput Structure of the Lanadian Econoey 1981-1964 (15-281). Aggreqaiiun-i.
Holes: ma= noi applicable, -= less than 0.0% percent.
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primary metals industries and the mining of mineral fuels in association with
petroleum and coal products indusiries.

Industrial production is a sequential value-added process. In this
process, each sector has its own particular function responding to the whole
production system. For example, the cotton textile industry is basically
organized by the processing procedures: washing--dryving--kempting-—primary
spinning--fine vyarning——weaving-—dyeing. Therefore, when we analyze the
forward linkages of raw cotton, we could not define it only relation to the
process of washing or kempting. By the same token, +the chain of forward
linkages from mining should be extended to succeeding rounds, although after a
few rounds the linkages may be extremely weak. Bennett (31973) takes an
approach similar to Bucovetsky’s, but extends the analysis to the third round
of the linkage. Resource-dependent industries are then defined as those which
use minerals or mineral products for at least half of their commodity inputs.
Thus the smelting and refining industry is directly linked to mining because
it draws over-half of its intermediate input from mining. The iron and steel
industry is linked to the mining industry in the second round because it draws
over one-half of its intermediate input either directly from mining or,
indirectly, through smelting and refining. Similarly, the steel pipe and tube
industries are linked in the +third round because over half of their
intermediate input comes from mining, smelting and refining and the iron and
steel industry. Table 2-3 (see pp.42) presents selected indicators for the
group of industries thus identified. A comparison of the values given in the
table with equivalent values for mining abstracted from Table 2-2 reveals that
for most indicators the direct impact of “mining-dependent” industries 1is

greater than that of mining itself. Yet another way of measuring forward
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linkage 1s to by pass interindustry connections and to evaluate linkage in the
aggregate. This has been done by EMR (Department of Energy, Mines and
Resources) investigation. Using the 1861 input-output tables, Stahl (1973)
found a forward linkage coefficient of only 0.65 for metal-mine products
(that is, 6b percent of the domestic output of that commodity is used as an
intermediate input by domestic industries) and 0.58 for nonmetallic minerals.
In a similar study, but using a larger number of industry groupings, McCulla
and Stahl (1977) calculate forward linkage coefficients from the 1968 input-
cutput tables. The results indicate a coefficient of (.76 for metal ores and
concentrates, 0.37 for nommetallic minerals, and 0.28 for iron ores and
concentrates.

Backward linkage. Estimates of backward 1inkages from metal mining,
minerals fuels quarrying and non-metal mines are derived from the 1981 input-
output tables and are presented in Table 2-4. The procedure for constructing
the backward linkage coefficients duplicates that for forward linkages——
except that it focuses on the supply side--but the interpretation of the
backward linkages 1is slightly different. The first and third columns identify
all commodity inputs used by the respective mining industries and show their
percentage distribution. The second and fourth columns indicate the
percentage share of the total supply (domestic production plus imports) of
each commodity that the mining industries use. For example, the use of
services incidental to mining accounts for 13.5 percent of the total value of
intermediate inputs absorbed by metal mining, and the metal-mining industry
purchases 10.8 percent of the total supply of those services. As is the case
with Table 2-3, this table illustrates both the number and size of the

linkage. The metal-mining industry has a greater number of backward than
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forward linkages. After analyzing input-output +tables of 1971, HNickel (1978)
concluded that the mining industry in general has fewer backward linkages than
other industries. Similarly, Stahl (1973) points out +that +the primary
extraction group average 21 bhackward links compared with 31 for the metal
fabricating group. Both of them argue that the size of the backward linkages,
as measured by the percentage of intermediate inputs purchased from other
domestic industries, is also relatively small for mining. According to Stahl
{1973), among 15 commodity groups examined in this study, metal mines and
nonmetal mines ranked lowest and third lowest, respectively.

Increasing the degree of integration of mining activity into the economy
of the country is a lengthy process best accomplished by gradual exposure over
time. This process must begin with the implantation of scientific concepts at
an early age and then across the full society. On this {fundamental level, the
country in which mineral development takes place must be prepared to undertake
more fundamental industrialization bhased on its strong and diversified mining
foundations. In fact, there is evidence to suggest that the Canadian situation
has followed such a course since 1971. The number and magnitude of the
industry’s 1linkages have increased significantly, and particularly in respect
of the latter (see Table 2-5, p.45). While the information elicited from the
Table 2-4 (p.44) is limited owing to the vertical orientation of the linkages,
examination of the horizontal bias in +the linkages displayed in Table 2-b is
much more revealing. Both the number and the size of the backward linkages, as
measured by the percentage of intermediate goods and services inputs purchased
from domestic industries, are relativeiy large for mining. Among 24 commodity
groups examined in Table 2-5, mining industries ranked 11 in number and 5 in

size respectively. These results indicate not only that



Table 2-3 Belected Principal Statistice Canadian ‘Resource-dependent’  Industry,
Yalue of product Yalue-hdded Eaployess $ages and salaries
industry ¢4 aillion) {$ aillioa) { person) {& aiilion)
Prisary Heiazl Indusiries 15,743.2 5,834.4 125,148 3,098.8
Tron and steel aills 7,114.3 1,730.9 34,343 1,807.3
Fige and tube eills 1,363.3 8.3 [EH 174.4
Iron foundries 3.4 284,90 3,33 1h6.7
Seelting & refining §,298.4 i,808.9 3,081 1,0062.7
flueinue rofling & fasting 1,174.6 292.8 byai2 44,4
Copper & alloy reliing a9 i29.3 3,631 4.8
Hetal relling, Castings 42,9 0.4 182 98.2
Ketal Fabricating Industries 13,493.9 §,137.8 158,832 31,1433
Boiler & plate sorks 829.0 . 3.t 11,215 .4
FAB structural eetal IHD. 1,376.1 g25.1 18,445 407.%
Ornagental,architectural KIL. i,341.8 8227 17,4663 32,5
fietal door,windoy seial AFRS. Tef.d HIG §.434 16%.4
{Irnagentalarchitectural HES, 8307 3.2 B.189 139
Stasping,pressing & Coating. 4,012.3 1,447.1 32,839 b48.2
fetal Coating industry 3398 2047 3,038 100.4
Stagping & pressing IHD. 3.632.5 1,242.4 26,823 47,8
#ire & wire products HFRS. 1,677.3 8.7 12,309 3342
Fastener aandfacture 13.4 144.7 4,189 84.3
Hire & wire prodacis HFR8. L8, 1,305.9 6.9 13,14 249.9
Hardware,ioo! & cetlery HFRS, 1,i72.1 714.4 9,500 .
Heating equipseni KFRS 87%.% 2089 5,806 £03.0
Rackine shops 719.9 449.9 14,297 249.9
AESC. setal fabrirating IDs, 1,684.0 810.4 22,183 405.4
Ron-setallic aineral PROBs, INDs,  §,308.9 Z,518.3 39,269 1,188.3
Llay products eanufacturers 2210 132.9 4,143 748
lay products BFRG{deeestic clays) 130.1 8.0 2,838 44,1
Clay products $FR3(isporied clays) 9.4 3.9 1,967 328
Ceaent sanufacturers 1.7 1214 4,124 126.7
Stones products aanufacturers 48.9 8.9 1,418 2.4
Concrete products KRS, 6911 3783 9,12 191.3
Loncrete pipe sanufaciurers 182.2 76.2 2,214 3.8
RFRS. structural concrete PROD. 237.9 1951 3,261 752
{oncrete products HFRS. KES. L 1348 3,648 7.6
Ready-six concrete HFRS, I,18.1 430.2 19,953 [rim|
flass & glass products HFRS. 3.3 b 12,003 245.1
flass sanufacturers 032,46 84,6 8,478 i77.4
Glass praducts #FRS. 283.7 130 3,587 6.7
fbrasives saanfacturers 267.2 &y 2,571 i.é
Lige manufactyrars 132.4 62.8 948 2.8
RS0, monmeialiic simerzl FREDs. 1,978.% 5325 14,272 pri
Refractories sanufacturers 44,7 .5 1,409 3.4
RISC. nensedaliic sineral PRODs. 14,7 387.4 8,783 172,10
Cheaical & cheafcal products IHDe, 2,093.8 8428 7,522 1834
Ranufacturers of eized feriilizers 320.4 7.9 1,017 183.4
fris of plasticsk synthetic resins §,844.2 3.9 6,305 i67.2




Table 2-3 {continued)

§ 22,638 6863
4 2¢, 034 837.4
i

Petroleus & coal producls HBs, 2
Patrolews refineries 3
BFRS. lubricaling ail & greases

i 15 &1
BISL. petroless & coal PROD:.IHDs, 186,

[4:] 4
;'{!51 Ifs

Tatal 38,215.7 17,6504 349,429 8,262.8

Sources imgesiries of Canadas Hatienal and Provincial fress, 1981 (31-203),

the mining industry buys a wide variety of commodity inputs from other
domestic industries, but alsoc—and more importantly——that the links represent
a large proportion of the output of the supplying industry; that is to éay,
the commodity purchased by mining industry has a  stronger influence on the
domestic economy. In order to confirm this finding, we compare the nature of
the backward linkages of Canadian industries with that the U.S.A.. As a
result, we discover that there is a similar tendency at work in both the
U.5.A. and Canadian economies in spite of the fact that the former operates on
a larger economic scale and a higher level of structural diversification.

It should be said that the Canadian mining-equipment sector has not
developed enough to meet the needs of the local mining industry. As Table 2-86
(p.46) evinces, the mining industry purchases a wide variety of equipment,
totalling over $2 billion in 1984. These equipment purchases are made from a
broad cross-section of both general and mining-specific equipment suppliers.
There were about 120 firms, largely concentrated in Ontario and Quebec,
employing 6,000 people directly in the production of mining equipment in 1982.
Annual shipments amounted to approximately $342 million, of which about 60
percent was exported, mainly to the United States. Growth in the sector
registered about 12.2 percent between 1965 and 1985, slightly ahead of both

the machinery industry as a whole and total manufacturing (both 11 percent).
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Table 2-4 Backward Linkages from Mining Industries, 1981
Eineral Fuel Hon-aeial Hines
Bisiribeiion of Tolal couniry Distribution of Toial comntry Tistribatisn of  Tatal country
roaagdity sapply rogeadily supply roasedity skpply
perchaseé by used by purchased by used by perchassd by gsed by
geial sining setal siniag sireral fuels szineral fuels sonselal aimes  nonspial sines
Coanodity groups (¥ {4) ) {# {% (%
irem ores & rontentraies .1 4.4 - - - -
fiher seial ores & CORL. 1.0 4.7 - - - -
Haieral gas 0.3 0.4 0.2 1.2 2.9 2.4
Homaetal ginerals 1.4 4.3 - - 1.4 4.9
Service incidenial o aining ] 14.8 7.4 14,8 2.7 0.7
Giher teslile producis f.1 3.4 - - .1 -
Flasiic fabricaied producis - - - - 6.7 0.3
Oiher fabricaied prodecis - - - - f.1 -
Faper prodecis - - - - 2.1 0.6
frop & steel producis 3.3 1.2 0.8 0.1 - -
Other ronaetal seial PREDs. .4 6.2 - - - -
Febricated structeral zetal PROB, 6.2 4.2 b1 - - -
Oihier setal fadricated PREDs. 0.3 g.1 bt - - -
Dther industrial sachinery 7.4 .1 1.4 2.7 8.3 1.0
foior vehicle paris 4,2 1.4 0.4 14.3 2.6 0.3
Other iransporiation machinery 0.8 .8 - - - -
Oiher ronaetallic eineral PROBs. 0.4 0.8 - - 0.3 .1
Gasoline and fuel ail 7.4 2.3 1.9 4.9 6.7 0.7
{ither petrelevs & coal PREDs. T £.2 0.1 - : .4
Industrial ehesizals LB H 0.4 b.3 .1
fther chesical products 4.3 3.4 0.3 .8 [ £.b
Repair construction 4.8 LY 6.3 6.8 1.7 4.2
Fipeline transpert b.2 - 0.1 - 1.7 1.2
Transportation & sterage 34 .5 .3 0.1 1.7 f.1
Teleghone & telegraph 6.3 8.3 0.3 0.4 8.4 .}
Festal services - - 6.1 - 6.1 -
Electric pouer 6.7 4.7 1.4 3.9 1.6 1.2
Other utilities .2 - 0.2 i.¢ .8 L1
gholesale sargins 6.3 1.7 1.0 .k W .3
Retail sargins 0.1 G.3 - - 0.2 0.1
{her finznce, insaraace
and real esiaie 1.1 2.1 3.7 4.8 3.3 1.4
Business services 3.3 i.4 3.3 37 2.0 0.2
Jther personal & siscellaneaus
Services 1.8 .7 0.3 6.3 5.2 0.8
Transportation sargins i.8 1.t 0.2 &3 1.3 1.2
{inerating, office, lab & foed  13.2 2.8 6.8 .7 1.9 i.7
Travel, adveriisisg & prosefien 8.3 0.2 1.8 .9 i.d 1.1

Soarcer Staiisiics Capada. The Inpei-Rutpat Structure of the {anadian Econcey 1981-1984 {1

Hote: - = less thes 0.05 percent

-201): hgereqation-g,




Table 2-5 Backward Linkages of Selected Industries

The ausber The size
Industrial group Canada U.5.4. Lanada .84,
{1981y {1984) {1981) {1964}
finirg indusiries 41 a8 ik 2.9
fietal mines 35 K16 1.1 0.1
Hinsral fuels 3 54 2.8 2.8
Nonmefal mines 34 3 8.3 0.2
Bervices i3 - G.4 -
fAgriculture 40 ig 2.9 1.4
Forestry 7 .8
Fishing, hunting & trapping 3G 32 U T 0.1
Food & beverage industries ad 58 2.0 4.3
Jobacco products industries 32 & 0.3 8.3
Rubber & plastic producis industries 7 40 0.1 1.3
Leather industriss §7 49 0.3 0.1
Texiile industiries 39 a 1.t 6,8
Knitting milis 32 39 4.2 9.2
Ciothing industrises 31 3 0.2 6.8
Hoad 3 37 4.8 9.7
Furniture fixtwre ingustries if a3 0.3 0.4
Paper & allied industries i7 49 3.3 1.4
Printing & publishing 37 a7 il 1.9
" Primary metal industries 44 a7 .3 1.8
fietal fabricating industries a4 &0 2.5 - 1.8
Hachinery industries 44 )3 1.8 i.9
Transport equipment industries a2 bb Gl 4.0
Electrical preducts industries al b2 1.8 4.0
Mon-petal mineral products indusiries a4 &3 4.9 0.5
Petroleus & coal products indusiries 33 K13 7.l 2.8
Chemical & chemical products industries 60 b6 3.4 2.3
#iscellaneous manufacturiag industriss 39 63 18,46 il

Sources i, Slatisiics Camada. The Inpat-Oeipei Siruriure of ihe Canadian Econvsy 1981-1984 (13-281): Aqoregation-d,

2. #nnuai Tngut-Ouipel Accounis of ihe U.5. Econoey, 1984, SURVET 6F CURRERT BUSINESS, Vel. &3-11, [98%.

foter The siie = pereenfage of iofel cossodify purchased by indusirial grous.

Even so, imports of mining machinery in 1984 still captured 44 percent of the

Canadian market share.

According to

Trade and Commerce, most of the Canadian-owned manufacturers are small,

a study conducted by the Federal Department of Industry,

with

sales of less than $10 million annually. They face considerable disadvantages

compared with large firms in terms of scale economiea, distribution
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facilities, and access to technology. More importantly, since mining firms
tend to be conservative purchasers of equipment, these small firms are at an
additional disadvantage because they are generally perceived to be less
gtable, and unable to match the service offered by the large firms.

Unlike the mining-equipment sector, the Canadian mining exploration
equipment industry has been particularly successful, and rates special
mention. In mid-1985 the sector consisted of about 15 compénies which develop.
manufacture and aell geophvsical and geochemical instruments. Some of these
manufacturers also provide contract services such as airborne and ground
surveys. These 15 firms carry out most of the R & D and technological
innovation for the exploration industry in éanada, and are world leaders as
well: a fact demonstrated since the 1960s through exports, principally to the

Third World.

Table 2-4 Kining Equipment Related Eupenditure and Inports, Selected Years

Total equipsent expenditure Imports imports as a percentage
Year {rillion dollars) {million dollars) of toial expenditures
1963 2.8 140.8 2.0
1984 2:188.0 9603 43.9

source: Statistic Canada {81-204); Statistic Canada, Imporis by Comsodity, Bulletin (65-007).

Table 2-7 Hining-Related University Programmes and Degree §ranted, 1984

Humber of university participants Undergraduate degrees fraduaie degress
Beciogy: Aris and SBrience 3z BE7 332
Geological Enginesring g 281 b
Geophysies ik ilé &3
Mining Engineering B 134 39
fiineral Frocessing & 20 it
fietallurgicai Engineering i0 i34 93
fietallurgical: Art and Science 2 73 3

r

Source; Woiciechowski, %.d. “Innovation in the Hineral Industry: Oppertunities and Strategiss for Canada® 1967,




47

Wojciechowwskl (1987} argues that Canadian mining industry is served by a
very large number and wide variety of organizations, especially those based in
universities. Indeed, Canadian universities play an important role in the
backward linkages of the industry. First, they provide the industry with
skilled manpower resources, turning out a steady stream of undergraduates and
graduates with a broad range of skills, both managerial and technical (see
Table 2-7, pp.46). Secondly, universities are generally considered to be the
principal agencies for performing basic research and long-term applied
research and development in all fields. Thirdly, universities have an
important role +to play in technology transfer from the laboratory to the
industry, extending from the application of so-called “emerging’ technologies,
such as bilotechnology and information technology:; +to the transferring of
technology into commercial applications in the private sector. Unfortunately,
these discernible contributions of universities to mining industry are

difficult to estimate in any financial sense.

REGIONAL. TMPACTS OF MINING: The Provincial Level

It is often suggested that the real importance of mining to Canada lies in
its regional effects, both in opening up new settlements in remote regions and
in providing stability to the already settled areas and core-peripheral
settlement structure. There are two problems that we should discuss before we
analyze regional economic impacts of the mining industry. First, we should
establish precise terms of reference. Mining regions often share several basic
attributes, including homogeneity of physical features and resources, sconomic
activity, and social and cultural features. The mine operation itself is of

course easily identifiable; it is normally site-specific and the actual
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geographical areas are small (130,000 acres in Canada as a whole). However,
the economic impacts of the mining industry are identifiable at several
levels. Here we only choose to discuss these impacts under one regional
heading: provincial. While supra-provincial, and sub-provincial local data are
of some interest, they are of limited value because economic data are not
easily collected within such frameworks. For example, as with potash in
Saskatchewan or coal in Nova Scotia, the relevant region for ocur analysis is
clearly not  the prairies or Atlantic region, but the province hosting those
mining activities. Secondly, there are problems about how to measure
regional impacts and linkages. The major problem is to obtain input-output
data for regiona. It is correspondingly difficult +to describe the nature of
the regional economic structure (and, as a corollary, the impact of mining
within that structure). In spite of +two types of input-output wmodels for
analyzing regional economic impacts; namely, interregional models (e.g. the
Ontario, Quebec, Alberta and Manitoba models) and sub-provincial regional
models resting on the same computational basis as interregional models (but
emerging in 1975-1978), neither of them are extensively used. Inadequate data
on provincial “impacts’ and “exports”, perhaps, is the most serious drawback
encountered when constructing regional or interregional input-output tables;
additional disclosure problems may be posed in a region if only one or two
firms locate for a given industry. The result is that regional data are often
highly aggregated, reducing the possibility of detailed industry impact
analysis. The significance attached to a given provincial miﬁing industry may
vary, depending upon one’s pserspective. Two broad perspectives are
identified: a “national’ one that weighs the significance of a province’s

mining industry in the light of its contribution to mining nationally; and a
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“provincial” one that looks at the impact of mining relative to other sectors

of the provincial economy. The distribution between a "national” and a

Table 2-B Belected  Hining  Industry Ingicators, by Province,  Canada, 198
Yalue added Emnlovment Hage % Salareis
Provincial Provingial Frovincial
yalue at value at valup at
national nationat national
level jevel level
Province (% million] {43 (nusber} {71 {% miilian) {4y
HFLD. b0~ 2.4 3,373 4.2 155 4.5
PLELI. - - - - - -
H.5, 135 0.7 4,909 3.8 103 3.4
H.B, 150 0.7 3,093 2.4 70 2.8
aUE, 1,236 5.4 22,295 i7.2 383 7.4
ORT. 2,200 8.4 31,899 24,8 780 22.7
HAN, 356 £.3 3,220 4.8 12l 3.4
SAGK. 1,584 B.4 8,278 bod 217 5.3
; ALTA, 14,603 43.2 29,399 22.7 8Lz 23.4
B.L. 1,428 7.1 14,893 it 5 &41 2.8
‘ 0.9 4,195 3.3 154 4.h

i Yukon & HWT. 219

Spurre: Lanada Hineral Yearbook 1985.

Table 2-9 Provincial Bignificance af the Hining Industry by Belected Industry, Canada,li9B4

Yalue-added Employment Yages & Salarises
fis percentage s percentage RS percentage
of proviacial of provincial of provincial
Province i§ militon) BOP Humber total {& miilien) total
NFLE, L] 13.4 3,373 il 133 h.4
2.E. L - - - - - -
4.5, 15% .1 4,909 1.3 13 2.4
H.E, 150 2.8 3,093 1.3 70 2.4
{E, 1,734 1.5 22,795 0.9 383 1.4
W7, 2,200 1.7 31,599 .8 780 1.1
T 356 2.8 5,224 1.1 121 1.9
SAGE. 1,986 13.3 8,278 2.0 2i7 4.2
4L TR, 14,603 3.6 29,399 2.7 812 4.3
B.C. 1,478 3.8 14,893 1.2 4§ 2.1
Vukon & HBT, 719 20.0 5,493 - 134 22.4

Snurce: Canada Rineral Yeartopr 1965,
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“provincial”® perspective may therefore be of some importance in the evaluation
of data on mining.

The distribution by province of some direct effects of mining (value
added, employment, and wages and salaries; see Table 2-8, p.48) reflects the
"national” perapective of the mining industry. We can see from this table
that, regardless of the chosen indicator, Alberta is consistently the most
significant mining province; followed by Ontario, Saskatchewan and Quebec. A
quite different pattern emerges, however, when we look at the major indicators
with a “provincial® perspective. Table 2-9 (see p.49) gives a rough idea of
the relative importance of mining to each provincial economy. It 1is
interesting to note the changes in ranking that emerge from a comparison of
Table 2-9 by value-added. On the count of ~selected mining industry
indicators®, the order is: Alberta, Ontario, Saskatchewan, British Columbia,
Quebec, Newfoundland, Manitoba, NorthWest Territories (including Yukon), Nova
Scotia and New Brunswick. In contrast, ranking by importance of mining to the
individual provincial economy (mining wvalue-added as a percentage of
provincial gross domestic product) in Table 2-9, vields a sharply altered
ordering: Alberta, Yukon & North West Territories, Newfoundland, Saskatchewan,
British Columbia, Manitoba, New Brunswick, HNova Scotia, Ontario and Quebec.

While the direct impacts in Table 2-9 are useful as an approximation of
mining”’s importance to a province, an additional, but less easily captured,
factor that should be considered is the degree to which mining is integrated
into the provincial economy. To render some perspective to our discussion thus
far, Table 2-10 (see pp.51) gives an idea of the absclute levels of mineral
production”s value in each province standardized by population. The highest

levels occur in Alberta, followed by Saskatchewan, Newfoundland and British




Table 2-10 Per Capita Hineral Production Value by Province, Canada, 1956-1981 (dellar)

L grouth Fapulatian
arowth
1934 17461 13464 137 1974 igei 1956-1981 %) 1936-1981
Rewtoundiand 203.2 202.4 i%4.4 £57.6 1,336.6  1,788.7 780.3 35.9
Hova Seotia 95.1 0.8 113.2 16.2 154.¢ 3i3.3 279.4 21,8
MEw Brunswick 2.5 9.5 126.2 i68.8 352.0 733.1 2,189.1 23.4
Quebec 91.3 B3.1 133.4 12717 240.0 3.5 338.6 39.1
fintario 1264 152,1 i37.4 201.8 J28.0 472.5 292.4 9.6
Haniicha 79.9 107.4 186.2 3330 01,0 614.3 669.1 0.3
Saskatchewan i39.4 233.% 3h4.8 4414 1,038.0  2,313.4 1,359.5 9.8
fitharta 366.1 348.1 380.4 1,00.8 3,773.0  7,388.1 1,943.4 99.3
British Lolumbia 143.4 i18.1 176,46 248.9 £31.0 976.6 9712 6.8
Rank correlation between -
1936 ang 1981 per capita fe = 0.924 b= 1,168.7
Sperce: Canada fineral Yearbooks 1956, 1961, 1966, 1971, 19BY, Canada Vearbeoks 1938, i%66, 1973, 1965,
Table 2-11 Correlation of Wineral Production Value and BDP by Province, 1944-1981: Per Capita (dollar)
Province 1964 1974 1974 19484 Correlation coefficientira) Rank
Hewfoundland ({1} 493 658 1,334 1,789 ’ 0.979 3
{2y 1,753 2,479 4,544 7,304
Prince Edward {1} i0 3 i 13 0.01é g
island {2y 1,38 2,293 5,423 7,167
Hova Srotia {1} 113 T8 {54 313 0.931 7
{2y 1,973 2,993 5,397 §,4583
Hew Brunswick (1) ith 149 352 733 0.912 &
(2} 1,919 2,810 3,413 8,928
flupbec (i} 133 128 240 . 372 4.990 3
: {2} 2,818 3,918 7,473 12,145
fntaria (4 138 202 328 473 0,992 2
{2} 4,104 3,171 9,280 14,7469
Hanitoba {i) 186 334 501 15 0.941 ]
{2y 2,73% 3,993 7,759 12,561
Saskaichewan {1} 365 441 1,058 2,313 .9%4 i
{2} 3,13 3,788 B,587 15,042
fiberia {1} 380 1,008 3,773 7,488 0.994 1
(2} 3,47 4,884 11,438 20,647
British ti) 177 249 3% 977 0.975 4
Columbia {2y 3,522 b, 320 7,217 15,480

fpuree: Canada Yearbook 1973, 19B0-198L, 1983,
Hote: {1}= per capita sineral production’s value.
{Z}= per capita GBP.
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Columbia. Notably, +the level of mineral production”s value per capita (
measured in constant dollars) has risen steadily in almost every province—
the exceptions being a small 1956-81 reversal in Newfoundland, HNova Scotia,
New Branswick and Quebec and a small 1981-86 reversal in Ontaria. Indeed, the
overall growth column would seem to argue well for WNew Branswick in that it
underscores its high rate of growth relative to the small number obtaining for
the accounting base of 1956. However, lest one becomes too optimistic, the low
population growth rates in these provinces, for example in Saskatchewan and
Manitoba, imply that their increasing per capital mineral production values
have less to do with mining expansion and more to do with slower population
increases. Also, the stability of provincial per capita mineral production
value ranks over time is impressive and undeniable, with the 1985 and 1981
distributions being correlated at 0.924 using Spearman’s coefficient.

Further insight into the issue of the mining impacts on provincial per
capita GDP figures is gained from an analysis of Table 2-11 (gee p.51). Here,
provincial observed per capita mineral production value is correlated with the
GDP indicator in a given year. A general tendency concerning the correlation
coefficients is clear., with the 1968 and 1981 distribution between two sets of
paired values in each province being correlated at a high level of r.> 0.810,
except for the case of Prince Edward Island (v« = 0.018). However, the
differences of the coefficients, although relatively insignificant, indicate
that mining’s impacts on provincial economies wvary. Obvicusly, the mining
activities in Alberta and Saskatchewan play more important roles in both of
their host provincial economies +than do the mining industries resident in
other provinces, and the value of r= = 0.982 for Ontario {ranking in the

second place) wmight be attributed to its share of added value, employment
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and wages and salaries in the national mining as a whole (see Table 2-3,
r-49). To the extent that mining activity is a function of the abundance of
capital investment 1in production (see the introduction of Chapter 1),
provincial shares of Canada®s capital stock can attest to a strong and
continuing inertia in the geography of economic property in Canada. Table 2~
12, pp.53) shows the regional dynamics of Canada’s capital stock in 1958 and
1981 respectively. We can elicit from this table the fact that the absolute
dominant region in capital stock is Ontario, with a share consistently greater

than one-third. However, this share has been gradually eroded by the rising

Table 2-12 Regional Dynamics of National Capital Btock, Canada, 1954-1981

dFLD. .5, ®.B.  BUE.  ONT., MMM,  SABE.  ALTA.  B.L.

1§ frtual share 0.9 2.2 1% i M1 4.8 7.2 i2.8 7.8
% | Expected share 2.5 4,3 3.5  ZB.B 3.7 5.3 9.9 7.0 8.7
%1 burpins {deficit) (1.7} {2.1] (1.6) {7.8) a4 [0.5) 1.7 5.8 1.1
&

1} Actual share 1.7 2.5 2.0 18,8 3.9 3.4 3 0.4 11,8
7§ Eupecied share 2.4 3.5 29 2.5 35.3 4.2 4.0 A §
B | Surplus (deficit) {0.7) (1.0} 10.97 7.9} (1.6} (9.8) 1.3 11,2 4.2
i

Note: Expected share represents provincial share of national population in 1931 and 1981 respectively,
Source: Gertler M.8. "Regional Dynagirs of Ranufacturing and Non-menufacturing Investment in Camada", Regional
Studies. Yol.20:6 [1987) p,523-34,

Table 2-13 Hining Purchases and Sales of Interaediate Goods Compared with those of all Industries

fiining purchases within the province Hining sales within the prevince
Rant asong  As & proporilon of all- Rank amorg s a proportion of all-
Province ingustries  industrial purchase (%} industries industrial sales {%}
Alberta 1B {31} 0.8 13 (31} 2.3
Hanitoba 16 {38) 1.8 16 (38) 1.7
Ontario £5 {49} 1.7 10 (49) 3.0

Sowrce: Derived from: Wright,R.W. The Alberts Econoay: fn Input-Guipui Analysiss Hanitoba Economit Consuitative
Board; Manitoba Inpui-Output Table; Frank,R.H., Batik,8.M. and Haronitis,D,The Input-Dutput Structure
of the Ontaria Economy
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prominence of Alberta, particularly from 1975 on, along with a modest increase
in British Columbia’s proportion (see Fig.2-3, p.89). In the case of primary
activity (see Fig.2-4, p.63), Alberta, according to Gertler (1988), rises
head-and-shoulders above all other provinces from 1960 on, and of course, its
share of secondary and tertiary fixed capital also exhibits definite upswings
(see Fig.2-6 & 2-B, p.70). It should be said that the exploitation of crude
oil and natural gas on a large scale since the 1980s has played a leading role
in this aspect of Alberta’s evolution. Ontario’s primary share has dropped
further and further behind that of Alberta since the 1960s, but its secondary
and tertiary shares hover congistently in the high range of percentages.
Nickel (1978) tries to establish +that a relatively small mining industry
has significant effects on the provincial economy through its indirect effects
{backward or forward linkages to other industries sectors). He analvses three
selected province input—output tables and attempts to show that the linkages
vary in importance between provinces. In other words, he argues that mining
purchases and sales of intermediate goods, as compared to those of all other
mining industry. is not well linked to the rest of the provincial economieg as
might be expected. For example, mining in Manitoba, in Nickel’s analysis,
accounted for only 1.7 per cent of total provincial sales of intermediate
inputs in 1973, although the mining industry was much more significant in a
direct sense to Manitoba’s economy at that time (holding a share amounting to
5.2 percent of the GDP of Manitoba). Similarly, its performance as a purchaser
of intermediate inputs within the province, while somewhat better +than

Alberta, offered only a slight improvement over that of Ontario (Table Z-



jats)

13, p.B3). Obviously backward Ilinkages of +the mining industry at the
pfovincial level are not easily developed because of the relatively small size
of industrial production systems and the less diversified industrial structure
applying at provincial level. Conversely, the case of forward linkages of
mining industry at the provincial level seems to be different. We find that
the impact of +the forward linkages between provinces is greater than of the
backward linkages. The development of forward linkages in the “core areas”
of {Lanada (Ontario, and Quebec) appears to be much better than that
occurring in the “peripheral area” (see Table 2-14, p.bb).

It i interesting +to note +that mining activity stimulates growth of

national centre-periphery structure in economic disequilibrium on the one

Table 2-i4 The Forward Linkages of Hining Industry in Canada, by Selected Provinces, 1984

Gross Domestic Product Erployment
Hining ingustry Forward industry Multiplier  fining indusiry Forward insdustey Hultiplier
(% million) {% million} {person) {person}
Buebec 778.0 2,225,5 3.9 16,478 30,060 2.8
Bntaric 2,211.0 16,397.4 a7 26,352 98,558 i.7
Fanitcha 424.1 i72.3 i.8 4,180 3,350 i.B
Saskatchewan 2,437.6 44.8 1.0 7,337 1,011 1.1
filberta 16,53.4 1,334.0 1.1 34,118 10,400 i3
British Columbia 1,701.2 1,976.0 1.9 13,204 12,287 1.9

Source: Canada Hineral Yearbpok 1988; Canada Yearbook 1988; Benoral Review of the Hineral Industries {24-201);
Btatistirs Canada, 1998,

Table 2-15 Average Household Income: Regional Level by Belected Year

NFLD. N.8, K.B. QUE. T, 1Al SASK, ALTR. B.C. Lanada

1950 ($)  1,b73 1,753 2,448 2,474 2,33 7,088 2,043 7,886 2,283 2,213
weight (%) 73.4 79.2 9.0 980 1064 964 95.0 9.0 103.2 180,
1984

—

26,068 31,55 30,057 32,870 39,519 32,381 3,7 3,3 15,28 35,673
78.7 88,3 843 920 4108 908 BB.F 1045 9.8 10,0

%
[

ueight

Source: Canada Yearbooks 1934,1%88.



Table 2-16 Percentage of Urban Population, by Province, Selectsd Year

grLD. H.5. #.E. BUE. OKT. HAN. SAGK. RLTA, #.C. Lanada
19536 (%) 43 53 43 &7 73 36 30 ig &9 &2
1986 {%) a9 34 3 78 82 &2 61 75 79 1L

Source: Giatistics Canada, Census of Canada, 19B6.

hand, and it also fosters development of decentralized tendencies in
urbanization on the other hand. Comparing the average household income of 1951
with that of 1986 (see Table 2-15, p.55), we note that the situation of
income disequilibrium still tends tb be serious, although it has changed a
little for the better. In comparison, the local urbanization level has
converged quite perceptibly (see Table 2-16, p.58), and a more significant
tendency in urbanization is the change in the Canadian central place hierarchy
(see Table 2-17, p.57), especially the increasing urban population of
Edmonton, the provincial capital of Alberta. Edmonton witnessed the highest
rate of population growth, to reach 785,000 in 1986; an increase of 3.6 times
the figure of 1956, and its rank, in the national urban system, was up to 5 in
1986 from 9 in 1966. Of course, such a change does not mean that the economic
development in Alberta, a major mineral-production province of Canada, has
surpassed that of the core areas overall. Conversely, the characteristics of
Alberta’s economy, for example, a less diversified industrial structure, a
small multiplier emanating from mining”s linkages and a quite simple structure
of local urban hierarchy (see Fig. 2-5, p.67), continues to indicate that

there is still a strong stamp of peripheral economy on its development.

INCOME AND EMPLOYMENT EFFECTS— A Remaining Problem

It should be said that no single indicator can be used to suggest the
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importance of mining at national and regional levels. The perspective——

“naticnal” or “provincial’-—with the former weighing the significance of a
province’s mining industry in the light of its contribution to mining
nationally and the latter regarding the impact of mining relative to other
sectors of the provincial economy, may be a determining factor. Furthermore,
the nature of linkage to other sectors may qualify the initial impression
given by indicators of mining’s effect. An additional factor which must
be considered 1is the variation in indirect effects to nation and provinces.
This is discussed in the two following sections.

Income effects. When we ask what impact a given industry has on the
economy, the indicator generally considered most important is the effect
discernable on national and provincial income. Income can be defined as the
payment made to productive factors. These payments include salaries, wages,
net income of wunincorporated businesses, and surpluses. A commonly-used
measure for +total income which includes these elements 1is gross domestic
product (GDP) at factor cost. HNickel (1978) argues that the method of
calculating mining’s impact on income varies considerably even though there is

general consensus on the appropriate definition of income. As we shall see,

Table 2-17 Population in Ten Census Metropalitan Areas by Belected Vear

Torenic Monkreal Vancouver Ottawa-Hull Edmonton Calgary Yimnipeg OGuebec Hamilton Saskatoos

i} popu-

7} latien 1,572 1,B30 £94 348 in 201 413 3 i&2 73
T {000"s)

&1 Hank 2z i 3 i 9 8 i 7 & 20
1} popu-

%y lation 3,327 2,91 i,381 Big 766 671 625 403 3387 201
Bl (000's)

b6 Rank H Z 3 4 ] b 7 H 4 7

Source: Staiistics Camada, Lensus of Canada 1986,
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Table 2-18 Summary of National Income Multipliers, by Industries

Hining Industries Gther Industries
Investigator Indusiry Hutiplier industry Hultipiier

Type A multiplier: Dollar of GDP generated per dollar of industry sutput

Btahl & Helulla Crude minerals: Seai-fabricated
range 1.45-1.52 minerals: range 1.36-1.58
0il & natural gas 1,25
Other industrial: range 1.560-1.73
fiverage L.b6
fekinley Hining & petroleus 1,45 Other indusiries: range 1.26-1.56
Bennekt Hineral products 1.41 Bil & gas PRODs. 1.27
fther Industries: ramge 1.31-1.84
=~ Type B aultiplier: Dollar of GDP generated per dollar of Value in an industry
Bucovetsky Kon-fuel £.50 Crude petrolevm &
ratural gas 2.30
Forestry 304
fianufacturing: range 2.96-8.46
Average 2,80
teCulla Hining range: Fabricated minerals
Hetal ofc 1.93 Range: 2.96-0.44
Irorn o/t .28 fverage 3.26
Hom-mineral industries
Range: 2.79-%.41
Average 3.67

Seurce: Kelulla,D.d, and Stahi,d.F, Quantitative Ispact of Hinerals on Canadian Economic Developaent: &
Partial Anslysis, 1977; Hekinley,D. Employaeni and Income Effects, 1973; Bennett,W.D. Science
Expenditures, 1973; Bucovetsky,H.W. Role of the Resource Industries, 1973; MecCulla,D.d. Input-Butput
impact and Hultiplier fnalysis, 1974,

Hotes; Averages regorted in this table are wnweighted.
ofc = ores and conceatrates,

the choice of methodology may have some differential effects on the apparent
relative significance of mining to the economy.

i. Income multipliers: national level. In common understanding, a concept
of the multiplier relates the change in the GDP generated by an expenditure to
the initial increase in demand for +the output of a given industry. An
important part of this approach is synthesized by McCulla and Stahl {1978),
and Nickel (1978) refers to it as a type A multiplier (see Table 2-18, p.58).

Using the 1966 input-output tables, the former pair analyzed income
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impacts with a model which is c¢losed to households, and which allows for
indirect import leakages (i.e. the import of the import of intermediate
inputs). The model is used to compare impacts at different stages in the
mining industry’s development, from extraction to manufacturing, and also to
provide comparisons with other commodity groups. For the extractive phase of
mining, a rather narrow range of multipliers was found, from 1.45 for ores and
concentrates to 1.52 for non-metallic minerals. Similarly, at the semi-
fabricated level, multipliers do not vary widely, from 1.38 for =zinc and
alloys to 1.58 for asbestos. By comparison, the multipliers for non-mineral
groups are alightly higher, with the exception of 0il and natural gas at
1.25. These other groups range from 1.58 (for food products and tobacco) to
1.73 (for printing and publishing)., with an unweighted average of 1.66. In
sum, while the multipliers for mining are scmewhat lower, the differential is
not substantial.
MeCulla uses another multiplier concept, the type B, to analyze the impact
of the mining industry. It purports to relate the increase in total GDP to an
increase in income or value-added within a particular industry group. Its
application necessarily yields a large value since the denominator of this
type of multiplier is only that portion of the initial expenditure which
constitutes payments itself, although this construct uses the same numerator
as the type A multiplier. Within the mining sector, therefore, the iron ores
and concentrates group has a relatiﬁely high type B multiplier (3.28), but
has the least impact of all mineral groups under type A analysis {1.52).
ii. Ipcome multiplier: Provincial Studies. One nmeasure of the mining’s
impact by provinces can be drawn from the interprovincial input—-ocutput model

developed by the now-defunct federal Department of Regional Economic Expansion
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(DREE). The DREE model traces various income impacts for 34 sectors in each of
the provinces. This study produces a set of multipliers where esach reflect the
change in total provincial income to an initial increase in the output of an
industry located within the province. Some of these multipliers, which we also
refer to as type A, are given in Table 2-19 (p.80) for selected industries. It

can be seen therein that the industries in the primary sector—-—mining and

Table 2-19 Provincial Incone Wultipliers for Selected Industries: Type A
{Dollars of Provincial Income Per Dollar of Industry Dutput)

Province Rining{a)  Agriculture Textile Hetal Fabricating flachinery
Newfoundland 1.6§ 1.12 3.73 0.74 0.92
Prince Edward Isiand 1.1 4.99 .32 .40 471
Hova Scotia 1.09 1.403 0,74 0.81 1.10
Hew Brunswick 1.06 1.01 46.72 0.83 1.07
fuebac 1.20 1.2% 0.97 1.03 £
Intario 1,29 1.41 1.92 1.2 1.14
Hanitoba 1.17 1,23 .58 0.86 0.74
Baskatchewan 1,02 1.34 4.72 0.68 (.04
Alberta 1.14 1.33 9.78 4,84 5.87
British Columbia 1.4 1.29 0.83 0.78 0.93

Source: Departpent of Regional Economic Expansion, Canada: As Interprovimcial Input-output Hodel. Version 1976
{a): Excluding coal.

Table 2-20 Provincial Income Hultipliers for Selected Industries: Type B
(Dollars of Provincial Income Per Dollar of Value Added Within an Industry)

Province Hining{a) Agriculture Textile fietal Fabricating Hachinery
Newfoundland 2,00 1,43 1,68 1.95 1.7%
- Prince Edward Island 1.53 1.98 1.99 2.3 1.73
Hova Scotia 1,59 2.01 1.68 Z.52 1.93
Hew Brumswick 1.43 2,14 1.7% 1.74 1.94
uehec 1.83 2,43 2.39 2.29 2.3
ntario 1.86 2.62 2.8 2.78 2.57
Hanitoba i.48 i.89 2.52 .00 2.2
Sackachewan 1.42 1.78 194 1.7% .87
filberta 1.85 1.92 2.08 Z.00 2,03
British Coluasbia 1.5 .25 Z.14 2.1 2.78

Source: Nickel,P.E.; Billies,l.R., Henley,T.J. and Baunders,d.0, Economic Impacts and Linkages of the Candian
gining Industry. pp.49 (1578).
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agriculture-—substantially outperform industries in the manufacturing sector;
only in Quebec and Ontario do +the manufacturing industries come close to
generating impacts equivalent to mining. Nickel and Gillies (1978) develop an
alternative measure of impact which can also be derived from +the DREE model;
that is to say, a multiplier relating total provincial income generated by a
given change in output to the payments to primary factors required for that
change 1in output (type B, see Table 2-20, p.80). These multipliers are
necessarily higher than those yielded by type A analysis because of a smaller
denominator. The change in the performance of different sectors between Table
2-19 and Table 2-20 is a good evident; wusing type B analysis, wmnining now
performs relatively poorly compared with other sectors in all provinces except
Newfoundland. The improved relative position of the Newfoundland mining
industry might be expected in that iron ore ( which is.the mainstay of
Newfoundland mining) performs relatively better with the equivalent of a type
B than a type A multiplier, while mining generally does not perform as well.
The results of both analyses are consistent with an important fact about the
nature of provincial industrial structures. The relatively well-integrated
economies of Ontario and Quebsc would be expected to have higher multipliers
on account of the existence there of more goods-producing industries and a
concomitantly lesser reliance on imports (i.e. fewer “leakages”).

Comparing the results of the variocus income multiplier analyses (tvpe A
and type B) at both national and provincial levels, we find a different
importance attached +to mining, depending upon the multiplier chosen. Tﬁpe A
multiplier address the policy question: if demand for minerals were increased
by $1 million, how would this affect the total of incomes generated in the

economy? By comparison, with type B analyses, we ask what would be the total
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income impact if the primary factors engaged in mining earned an additional $1
nillion? From the economic growth point of view, using type A and typs B
analyses has undoubtedly different influences on evaluating either the mining
industry or the whole system. This is also true not only of sapecific industry
multipliers but also of more general multipliers designed for analyzing the
effectiveness of regional development policy. Unfortunately, when we discuss
the impact of +the mining industry on employment, similar problems of
discriminating among meanings surface.

Eaployment Effects. The effectiveness of mining in generating
employment, both in absolute terms and relative to other industries, is a
focus of debate. Mining is often said to be a capital-intensive industry, and
it has.a high level of capital expéenditure relative both to its output and its
direct employment. The use of labour intensity as a measure of employment
effects may, of course, be misleading; application of other indicators
embracing indirect and induced effects to measure the more significant impact
on employment may also be confusing sometimes.

i. Emplovment effects: pational studies. Bucovetsky (1973) measured the
employment impacts of a number of resocurce and mamufacturing industries. The
results indicated a relatively low employment ratio (calculated as total jobs
divided by direct Jjobs) of two for mining. By comparison, the ratio for
manufacturing appeared to exhibit slightly stronger employment impacts than
mining; for exanmple, 3.08 for clothing (although +the difference is not
substantial). McCulla and Stahl (1977) calculated impacts that include the
employment effects induced by consumer spending. Employment ratios at the
extractive stage were again somewhat low; from 2.46 for both metallic and non-—

metallic minerals to 3.28 for iron. At the primary metal and semi-fabricating
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stage, the rates were generally higher; between 1.96 (for aluminium and
alloys) and 7.93 (for iron and other steel mill products). The ratios declined
slightly at the metal fabricating stage, registering between 2.49 (for
aircraft and equipment) and 5.87 (for passenger automobiles and chassis).
Mining tends to generate somewhat lower employment ratios than other sectors,
eapecially when compared with further stages in the mineral system. On the
whole, though, the differen&é between mining and manufacturing is not as great
as might be expected.

An alternative approach is to calculate the total employment éenerated by
a given increase in demand for a commodity. McCulla has done this for a number
of commodity groups, assuming an increase in demand to vary substantially
among minerals, from 25.6 man-years for iron ores and concentrates to 156.7
man-years for gold and platinum. The impacts for fabricated forms are
generally larger, although the range is not as great; from 0.4 man-years for
nickel products to 112Z.3 man-years for tin and all fabricated materials. The
resultas of Mckinleyv's study, using very broad definitions of industry groups,
differ somewhat from those we have reviewed above. Of the five industry groups
analyzed, mining and petroleum yields the lowest impact, in terms of both
total employment generated and the employment ratio. In response to $1
million of increased exports, mining and petroleum generate 94 man-years of
employment with an employment ratio of 2.8. By comparison, fabricated
products generates 130 man-years of employment with a ratio of 4.3. An
analysis of +the impact of investment on employment has been conducted by
McCulla and Stahl for two sectors; namely, mines, gquarries and oil wells on
the one hand and manufacturing on the other. The results conform to what might

be expected: in the construction phase, for equivalent investments amounting
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to $20 million, 3,800 man-years of employment are generated by nining,
compared to 1,800 man-vears by manufacturing. When +the employment generated
over the productive life of the mine or plant is included, the results are
reversed (see Table 2-21, p.64). Table 2-21 presents a summary of employment
impacts. Because of varying methodologies and assumptions, one must be guarded
in attempting comparisons between studies. Nevertheless, it is possible to

make a fewigeneral observations.
ii. Employment ratios: Regional studies. The DREE interprovincial input-

output model has been linked +to employment-output coefficients to yield

Table 2-2{ Summary of National Employment Impacts, by Industry

finipg  Indusiries fther Industries
_investigator Indusiry Heasure of impact ingusiry Heasure of impact

Employment Ratios: total jobs created in the sconoay per job in the industry

Bucovetsky Hon-fuel 2.00 Forastry 2.48
Coal 2.44 fanafacturing: 1.77-3.08
Gil & gas 10.88 Average 2.32
§tahl & Hclulla Hetals 2.68 Primary setals &
segi-fabricating: 1.96-7.93
fiverage 3.7
Gther indusiries: 2.32-5.54
fverage 3.89
Eaployaent per unit output: man-years of employment per $1 million of product demand
feCulla Hining range:  Z8.40-156.70 Fabricated mineral: 350.40-112.30
fiverage 77.460 fverapge 33.40
Honmineral ipdusiries
Average 76,10
MHekinley Hining & Fabricated producis 130,09
petroleus 74,08 Hotor vehicles 142,00
Employsent per unit investment: man-years of =mployment per § 20 milliocn of investment
§tahl & HcCulla Hine, quarries % oil wells: Hanufactering:
Lonstructin Lonstraction
shase 3,604 phase 1,800
Bperating phase 18,004 dperating phase 59,000

Source: see Table 2-18
Hote: Averages reported in this table are unweighied.
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Table 2-22 Provincial Employeent Ratios for Selected industries
(Total provincial Jobs Created Per Provincial Job in an Industry)

Province fiining(a) forizulfure Jexiiles Fetal fabricating Hachinery
Newfoundiand 3.35 1.39 1,41 1.86 1.54
Prince Edward Island i.34 1.4% 1.45 1.74 1.5
Fove Seotis 2.47 1.44 1.60 i.84 1.3
New Brunswick 2.25 1.48 i.44 i.76 1.63
fuebec 2,57 1.7% 2.2 2.11 2.28
{intario 2.41 1.98 2,43 2.41 2.48
Hanitoba 1,93 1.76 1,81 1.8t 1.94
Saskatchewan 2,30 1.92 1.49 1.63 1.6
Alberta 2.20 1.72 1.8¢ 1.87 1.8
British Columkia 2.24 1.54 .63 2.04 2,13

Source: see Table 2-197, (a} = excluding coal,
Table 2-23 Provincial Employment Impact of Selected Industries Per Unit of Industrial Output
{Man-years of Employnent Induced by $1 Hillion Increase in Industry Dutput)

Province Hining{a} Aoricuiture Textiles feial Fabricating fachingry
Hewfoundland 38.09 93,11 63.19 £7.20 3.532
Prince Edward Isiamd 97.43 164,33 25,81 34.98 af .04
fova Srotia 53,22 10%.18 44,33 30,61 B7.46
few Brunsuick 342 163,36 37.%92 30,70 74.73
Quehec 55,06 111,14 61,31 38,15 3781
fintario 30,42 91,33 B3 £7.45 37.2
Hanifoba 39.63 47.401 43.02 48,92 34,44
Sackatchewan 25,32 38,76 30,53 37.37 al.48
Alberia i1.1 64 .5% 39.38 40,72 43.14
British Lolumbia 3342 95.18 33.05 §5.21 44,39

Source: see Table 2-24. {a) = excluding coal.

employment impacts by industry and province. Provincial employment ratios for
mining and other selected industries are given in Table 2-22 (p.65). With a
few exceptions—-Newfoundland which seems high, and Manitoba and Prince Edward
Island which seem somewhat low--the ratios do not vary widely among

provinces. It is interesting to note that the provincial employment ratios for
mining tend to be higher than for most other industries; this is in céntrast

to the relatively lower ratios found for mining at the national level.
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The man-years of employvment associated with a million-dollar increase in
output is calculated for a number of industries by Nickel (1978). The
impression yielded by the results (see Table 2-23, p.66) varies considerably
from that in Table 2-21. Mining generally performs rather poorly using this
measure of impact. Moreover, the importance of mining by province varies,
depending upon the indicator chosen. Thus, while Newfoundland has by far the
highest employment ratio, it ranks relatively low in terms of joba created by
an increase in output; similarly Prince Edward Island with the lowest
employment ratio for mining generates by far the greatest number of jobs per
unit increase in output.

Once again the national and provincial impacts of the mining industry can
be described in terms of a small number of indicators such as income and
employment. Kstimates of direct impacts for these indicators are easily
obtained. However, the true impacts of an industry can be captured only by
looking beyond the direct impacts %o effects generated in backward-linked
activities and to effects induced by round by round of consumer spending
(indirect effects and induced effects of an industry respectively). It is at
this point that most difficulties arise. Because of different research methods
and underlying assumptions, studies analyzing the economic impact of mining

are often difficult to compare and this remains still an unsolved problen.
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Chapter 11I1: Export—Base Theoryv As A

Conceptual Underpinning

INTRODUCTION

While interest in the theoretical aspects of the location of economic
activity dates back approximately one hundred and seventy years to the work of
Johann Heinrich von Thimen, attempts to construct a theory that would explain
the process of regional development are of much more recent origin. In part,
the process was delayed owing to confusion about the roots of the concept;
that is, development and/or growth has been +taken to mean: (1) a rise in
regional per capita income, (2) an expansion in the volume of regional output,
or {3) both of these. In the 1950s and 1860s the guestion of guantitative and
qualitative change through time received increasing attention at all levels,
although attention was largely riveted on fairly simplistic notions of growth.
Nevertheless, those interested in regional development have had at least three
sources from which +to draw inspiration. One was the well-developed body of
location theory; another derived from intermational trade theory; while vet
another owed i1its inspiration to the empirical studies and observations of
structural change facilitated and partially caused by technological progress.
As a result, two distinct theoretical frameworks have emerged. The first,
largely attributed to the work of Edgar M. Hoover and frequently referred to
as the “stages” theory, is an extension of location theory combined with
generalization derived from observed structural changes following the
introduction of improved technology. The alternative approach, known as the
“export base” theory, is the result of work initiated by Douglass C. North and
is also an extension of location theory combined with aspects of international

trade theory that are useful for regional analysis. O8tages theory, while
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germane to structural change, really focuses on manufacturing systems and,

therefore, is not directly relevant to the scope of this theais. The second,
by way of contrast, is pivotal to my work, and will be amplified in the pages
that follow.

Export~base theory speaks in terms of a region’s comparative advantage
which leads to the sale of goods that, in turn, directly or indirectly provide
resources to the commodity-exporting region. The inflow of resources, for its
part, makes poassible further development to the end that multiple gains are
attributable ultimately to the original export (North, 19565). This export base
theory has origins in the trade theories of Ricardo and Mill, and the location
theories of Hoyt. The stock of resources, both natural to the region as well
as those obtained by it from trade, serves as a base for its economic growth.
The purpose of this chapter is to analvse the theoretical significance of the
export base and evaluate the development policies which relate to it. It turns
on the process of ezxports and regional economic growth, stresses the return to
the classics in regional economic development theory,and highlights some

problems which are thrown up in conseguence.

A TEMPORAL PROCESS: Exporis and Regional Economic Development

Mindful of coﬁtemporary experience, Marshall (1920) declared that “the
causes which determine the economic progress of nations belong to the atudy of
international +trade’. During the formative vears 1460-16800 (Wallarstein,
1974), the growth of world trade first produced a spatially undifferentiated
pattern (Fig.3-1, p.74) but, beginning with the emergence of Dutch "hegemony”
in the 17th century (Wallarstein, 1880) and more strongly following the

“Industrial Revolution™, a new  international +trade pattern
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appeared. Contemporary with this period of internationlization of commodity
trade (Palloix, 1977), the industrialising regions of Furope specialized in
manufacturing while the colonies and other parts of the world specialized in
agricultural production which was destined for markets in the industrializing
regions. In the 19th century, the pattern of “growth through trade “affected
particularly the new couniries or the ‘regions of recent settlement” in the
worid's temperate latitudes: Canada, Argentina, Uruguay, South Africa,
fustralia and New Zealand. No doubt the United BStates, +too, belongs
substantially +to this group. These regions had certain essential
characteristics in common, but in the present context what matbters 1a their
high, though varying, dependence on growth through primary commodity exports
and on the private foreign investment which, derictly or indirectly, was
thereby induced.

The historical process of international +trade began entering a new phase
in the 20th century and particularly since the mid-1960a (Forbes, 18981). The
world economy has expanded greatly. Production processes are more and more
internationalized (Grunwald & Flamm, 1985) and all kinds of international
economic flows have increased in volume and importance. Virtually every
national economy in the world is to some extent integrated in the
international economy, and is thus affected in one way or another by
decisions, processes and developments outside its  bordera. In  this
interconnected or even interdependent world, international economic co-
operation is, by definition, of wvital importance in regional development. It
rests, 1n fact, on one tvpe of international economic co-operation; namely,
international trade. Although the seconomic relevance of other tvpes of co-

operation, such as labour migration and tourism, has increased, trade still is
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the single most important form of international economic co-operation. It
represents a major portion of the monetary flows in circulation and it has
immense direct impact on the local economies (level of employment, income
etc.) involved. Most national economies have become increasingly open over the
past few decades. Between 19685 and 1975, for example, the trade/GNP ratio of
98 out of the total of 118 countries increased, rising from an average of 48.1
in 19685 to 55.4 in 1975 (Tavlar & Jodice, 1983). Of note, economic policiles
entailing appropriate investment incentives for exports appeared to take on a
central importance in the economic growth occurring in developing countries,
while some other countries which neglected their export sectors through
discriminatory economic policies had to settle for lower Fafes of economic
growth as a result (Tvler, 1981). During the last century, and especially
since the last world war, the density of the network of international trade
relations has increased. As a result of the fast development of communications
and transport technologies, more and more of the potential trade links were
actually made effective (Nierop & De Vos, 1988).

More recently, academic attention has focused on the role of the very

large global corporations as agents of industrial location change at the

international scale (Tavlor & Thrift, 19B2b; Peet, 1983). The rapidity of such
changes has prompted reference to the hyvpermobility of capital as corporations
seeking to maximize returns engage “in a conbtinual process of locational
reselection and rationalization® (Tavlor & Theift, 1983). The major
consideration in this process seems to have been the cost and control of
labour, and most explanations of the redistribution of many basic
manufacturing industries +towards the Newly-Industrializing Countries have

exflicitly linked the organizational capabilities of the global corporation to
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the product-cycle hypothesis in accounting for +the emergence of a “new
international division of labour”™ (Hymer, 1972; Frobel, Heinrichs, and Dreye,
1980). Because of the widely acknowledged significance of the labour factor,
the influence of spatial variations in the cost and availability of raw
materials wupon the location of industry is generally considered to have
declined in importance as a consequence of changes in the structure of
manufacturing and in the economics of transportation (Estall & Buchanan, 1980;
Smith, 1981). However, this conclusion is usually based on the results of
analyses couched at meso- or mnational scales (Hoare, 1983) and is not
necessarly appropriate at the international level (Chapman, 1985). The desire
to gain access to key resources has frequently been identified in studies of
corporate growth as a motivation factor in the +transition from national to
| multinational operations (Mckern, 1978; Tavlor and Thrift, 1982a). Sharp
increases in the cost of o011 since 1973 have adversely affected industries
such as iron and steel, chemicals, and glass, in which energy costs typically
account for more than 10 per cent of total production cost. In these
circumstances, it is not surprising to find that energy and resource costs
have become a more important consideration in the international investment
strategies of such corporations as British chemicals giant, ICI, (Clarke,
1982) and that one consequence of such strategies has been the weakening of
the position of many oil-importing countries vrelative to others with a
comparative cost advantage for energy-intensive manufacturing. Political
considerations have reinforced these trends as the establishment of more
effective cartels of raw-material producers and increased competition between
the developed countries for access to key resources have made it less sasy for

global corporations to resist pressure to undertake value-added processing
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operations within the territory of the resource-owner. Recent Japanese
investment in Indonesia, for example, has been interprated as an attempt to
secure control of oil and gas (Forbes, 1982), and several oil-rich states in
the Middle East are attempting +to institute co-operation in major industrial
development programmes (Kl Mallakh and El Mallakh, 1982; Turner and Mchullen,

1983).

RETURN TO THE CLASSICS IN REGIOHAL ECONOMIC DEVELOPMENT THEGRY

The theory of the export base (or economic base) has often been presented
in the literature as an alternative to the deterministic development stages
theory in accounting for regional economic growth, and, as its name implies,
stresses the importance of export industries in the region’s economies that
grow up within a framework of capitalist institutions {international devision
of labour) and can therefore respond %o profit maximizing opportunities, in
which factors of production can be relatively mobile (North, 1955).

According to the export-base theory, provided there is an increase in
demand, an increase in exports of surplus resources in a region can give rise
to input requirements by expérting industry  for factor services and
intermediate products. In turn, this leads to income payments by the exporting
industry and “residentiary industries” supplying intermediate products and
services for export production. The additional income received by local
households is a catalyst for further growth, resulting in consumption
expenditures on domestic goods and imports.

Export production can affect both the guantity and guality of the labour
force. If the rate of labour immigration into a region depends on the rate of

economic growth of a region, then regional development resulting from an
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expansion of exports can lead to a general immigration of labour (Borts and
Stein, 1984). If the labour force is generally unskilled, the skilled labour
ig likely to be imported rather than trained from the domestic labour force.
On the other hand, when the product of the export industry requires more
advanced production techniques, export production can lead to the development
of improved domestic labour skills. This may, in and of itself, give rise to
external economies in industries requiring skilled labour and lead to domestic
production in these industries (Baldwin,1963).

An increase in exports may result alsoc in the adoption of more advanced
managerial and production techniques in the region. Technological progress
resulting from an increase in export production is likely to  be channelled
through the economic ties of the sxport industries within the region. The
adoption of improved technological methods tends to depend on the amount of
capital formation induced in linked industries and on the technological
methods of the export industry in relation +to the +traditional methods of
production in the region. The diffusion of more advanced technology in the
region is likely to be influenced strongly by the education and technical
training of the domestic labour force. If the export industry generates a more
highly educated and skilled labour, then it may eﬁcourage technological change
in the region either directly or indirectly. |

An increase in investmeni expenditures in the region of export production
represents the establishment or expansion of domestic production and service
capabilities. New capital formation in the region can become profitable if
revenue and cost expectations are affected favourably by the increase in
exports, because, for example, of a potential expansion in the size of +the

market and the realization of econcmies of scale or economies of industrial
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production involving the availability of such items as a trained labour force,
public utilities, +transport systems, and dock facilities. Induced capital
formation in the reglon can take place in the investment-goods industry and
service, which wusually functions in a backward, forward or final-demand
linkage chain with the export product. The establishment of domestic
production of linked products and services is likely to depend on the nature
of their input requirements in relation tc inputs available in the region and
o the importance of economies of scale. Particularly in the case of forward
linkages, new capital formation in the region is encouraged when the export
product is a relatively important input in the production process, when the
input requirements are similar to those of the export industry, when there is
a large domestic demand for the forward product either for intermediate or
final demand purposes, and when further processing of the export product
results in a significant weight loss.

The regional economic growth resulting from such an induced expansion of
resources may further encourage, and be reinforced by, both private and public
expenditures for social overhead capital. Regquirements for social overhead
capital such as schools, hospitals, dams, drainage systems, highways, railways
and airports result, in large part, from the expansion of both the labour
force and investment. The development of social overhead capital may, in turn,
encourage further investment, and possibly labour immigration, by making
external economles available in a number of productive activities.

It is significant that the region’s export base is not a fixed datum; that
ig to say, the base changes with time, as existing produced private and social
goods help bring forth new goods that change the base +to export capital,

skills, and specialized services to less—well developed regions. In other
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words, as a reglon’s income grows, indigenous savings will tend to spill over
into new kinds of activities. As first these activities satisfy local demand,
but wltimately some of them will become export industries. This movement
is reinforced by the tendency for transfer costs to become less significant.
Ag a result, the export bases of regions tend to become more diversified in
tandem with their aggregate predilection to become more diversified, and they
tend to lose their didentity as regions. Ultimately, we may expect that along
with long-run factor mobility will come more equalization of per capita income
and a wider dispesrsion of production (North, 1955).

In the export base or economic-base theory, economic growth is viewed as a
response to an autonomous and consistent increase in exports (Krumme, 1968).
Economic activity in a region is divided into export activity and non-export
activity. Changes in +the level of economic activity are believed to be
regulated by changes in the level of export activity. The level of economic
activity is generally assumed to change as a constant multiple of changes in
export activity. This relationship, known as +the economic-base multiplier,
represents an attempt to encompass in  a given figure the endogenocus behaviour
of the household, government, and industry sectors in a region’s economy. Such
a model is calibrated empirically to estimate the effect of an increase 1in
exports by determining the value of the multiplier and multiplying this figure
by the change in export activity.

In the export or economic-~base model, a constant maltiplier is assumed to
apply to any increase in exports, irrespective of the products involved in the
increase or of +the economic conditions of the region. The size of the
maltiplier associated with a particular increase in exports depends on the

extent to which the increased production of exports is accompanied by
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increaes in the size and guality of resources and the application of more
advanced technology in the region. Different export products are likely to
have different effects on the region’s endowments of resources and
technology. Also, the size of the multiplier for an increase in exports is
dependent on the availability of unemployed resources in the region, which in
turn, is likely to influence the extent of export-induced changes in
resources and technology. If resources are fully employed, an increasse in
export activity will have very little impact on the overall level of economic
activity in the absence of an expanded endowment of resources or technological
advances. A higher rate of employment, on the other hand, is 1likely to
increase the tendency for additional resources to be atiracted to the region.
Thus, the effect of an increase in exports on economic growth may be lessened
by a shortage of unemployed resources but increased by an expansion of

rasources uvnder such economlc conditions.

SOME PROBLEMS

Even as the export base or economic—base theory can provide us with
insights into the proceas of regional economic growth, a number of
difficulties crop up with respect to the explanation of export-induced growth,
especially of the overall level of regional economic activity.

There is a tendency with the theory to assume a consistent increase in
exports. In the export-base theory where the composition of exports can
change, the rate of growth depends on the timing of new export production,
which could introduce considerable instability in the theory (Caves,1965). The
possibility that an increase in exports may lead to an unfavourable shift in

the terms of trade or a potentially greater sccnomic instability has not
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generally been considered in the context of the theory (Pfester, 196%;

Sirkin,1959). Such influences might serve to lessen the development effects of

given increases in exports. The expleitation of North Sea oil and gas
may provide @ a significant lesson to the effect that the developed

counties and regilons have +to turn to their domestic supply rather than to
external sources of export instability in raw material prices. The mnore
dependent the region is on its export industries, the more sensitive it tends
to be to external economic conditions, particularly if the region’s export
viability rests only on a few kinds of products. The higher the elasticity of
demand for such exports, the greater +the tendency to strenthen this
sensitivity to sxternal influences.

In an open regional economy which is commercially based, or in the process
of becoming so, comparative cost advantage is a factor that may influence the
division of labour, specialization, and even the location of industries. The
more competitive the conditions intra--and interregionally, the greater tends
to be its influence. Despite a plethora of rules of the General Agreemeni on
Tariffs and Trade and their application, tariff Dbarriers in the real worid
persist in distorting the effectiveness of comparative advantage. Perhaps that
ig a major reason for so many less developed countries and regions Pélying on
the exports of a single product or a few products at the most (Kindleberger,
1965), although thev desire to diversify their economies in order to lessen
dependence on exports of primary products.

The wse of more  advanced technology and eguipment can increase
productivity in the region’s export industry, or improve its terms of trade in
favour of its exports. In the meantime, such introductions of advanced

technology and equipmeni tend to strengthen the dependency on other regions.
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In fact, the research and development (R & D) of multinational corporations is
mainly conducted in core areas of advanced-industrial countries. For example,
only 6 per cent of this +type of expendicture by US multinationals was spent
outaside the U.S.A. in 1966. What is more, the R & D activity which does occur
putaide core countries is ... concentrated on relatively minor technical
activity and on techniques which are relatively mature" (Lall, 1978). Host
countries have to pay for opatents, licences, know-how and trademarks to
acquire proprietary technology and to pay additional fees for management and
services which these technologies involve (Taylor and Thrift,1981).

The export base theory suggests that internal structural change (an
increase in the proportion of employment in manufacturing and services) and
expangion of local markets automatically lead %o self-reinforcing vegional
growth; in fact, that internal factors become important in determining
regional growth rates. But many instances in the real world {fail to
substantiate this assertion, For example, in Chile, the development of nitrate
and copper-mining enclaves in the northern reglon have impacted on the
national economy through tax revemues from mining corporations. The
conaiderable govermment revenues so derived resulted in heavy expenditure on
public works with special emphasis on the capital city, Santiago, in central
Chile. Here an urban upper class, grown wealthy in mining exports, banking and
commerce, adopted a sumptuous life-style based on consumption of imported
goods. Such a distorted pattern of hyper-urbanization retarded local economic
development, diverting scarce resources from invesiment in highly productive
activities, reducing the propensity to save and discouraging agricultural
production. The development of resources at the periphery was a catalyst to

exceasive concentration at the centre (Friedmann, 1973).



SUMMARY

Economic growth studies rightly focus attention on various aspects such as
the mechanism of economic growth, its nature, rates and direction. Variables,
economic and non-economic, should be examined as to their association and/or
causal connection to economic growth as a whole or +to the specific area or
topic in economic growth. However, a study of contemporary growth theories
suggests that we do not know all we need to know about both economic and non-
economic variables. PBut the realization of the significance of economic and
non—economic variable as inhibitors and facilitators of economic growth can
make us redeouble our efforts in quest for better and fuller inaights into the
conatruction of mores realistic and accurate theories and models of this
phenomenon.

The characteristics of the export-base theory stressed whithin this
chapter have been those which provide us with insights into the process of
economic growth. Tt would seem from +this brief review of the export base
theory of regional economic growth that the concept is found wanting for any
serious explanatory and predictive purpose. Fortunately, the export-base
theory contains several strong points eapecially in reference to multiplier
analvses. From the vantage points of practical studies, it offers ready-made
techniques for assessing development spin-offs of mining {(i.g. community

export) activity; a topic to which we will now turn.
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CHAPTER IV: MODET, CALTITBARATITON

THTRODUCTION

The reasons for regional changes in economic development are often quite
complex. In order to explain such changes authentically, the concepts of the
economic base and the multiplier were developed from the 1940s (Richardson,
1985). Both of these have roota in economic theory; the economic-base concept
is derived from the expori-base model in national development (see Appendix
I}, and the multiplier 13 commonly associated with Keynesian economics.

The concept of the economic hase theory can help uz gain an understanding
of why some regions or countries have been growing or declining faster than
others. For example, BRerry and Kasarda (1877) examined the relationship
between the growth of population and the composition of the sconomic base in
the United States. In this study, they found that lower population growth
rates were experienced by those regions with an economic base highly depsndent
upon primary economic activities such as agriculture, and high population
growth rates were realized by those regions with an economic base highly
dependent on govermment services and defence procurement programmes.

As Isard (1974) points out, a major limitation of the basic-nonbasic
concept is  its emphasis on the aggregate effects of increazes in regional
economic activity. Moreover, although conceptually the notion relates to
income changes, ita practical application has largely been confined to changes
in employvment. Another disadvantage of the basic-—nonbasic concept is that ,
with its emphasis on the sale of exports aa a return from monev flows into a
region, the concept does not recognize other ways by which income méy flow
into a region or country-—for exzample, through investment inflows and

govermment spending. At the same time, money flows out of the region or
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country in the form, for instance, of wages pald to commuters, and, more
importantly, the outflow of monev commected with the purchase of imports of
goods and services.

An alternative technigue that incorporates the real world pattern of money
flows 18 regional input-ocutput analyais (Isard, 1874). The intellectual
development of this technique occurred in the 1950s with the contributions of
Isard (19561) on the ideal interregional model and ths more empirically-
oriented applicationz of Leontief (1953). A major advantage of this technique
is that it explicity considers individual sectors in the regional economy, or
measures the impact of expansion in a major industry on a region or country,
and also elicits the impact of national economic trends and policies on its
development.

Besides, though regional growth may be related to the components, or
structure, of the economic base, it i3 alsc related to the extent to which the
income derived from the basic sector is spent locally. The concept of the
multiplier, which is a fundamental part of the mechanism of regional growth,
is based on the circular flow of income in the regional economic asystem. In
regional input-output analysis, it is assumed that, at a given period income
and expenditure are balanced so that a state of equilibrium exists, and under
this condition the multiplier becomes effective.

The aim of this chapter, guite simply, is to ezamine income, employment
and output of mining industry in terms of their impacts on the (Canadian
economy. Analysis iz also carried out to determine the magnitude of their
multiplier effects. In order to accomplish these tasks, a number of
subdiviaions are introduced. Section 2 represents the design and construction

of a modelling system of the input-output framework. SBection 3 represents an
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application of the model for the purpose of assessing the mining industry. An
analvsis of economic impacts caused by the development of the mining industry
igs presented in Section 4. The Statistics Canada documents, the "Input-Output

Structure of the Canadian Economy 1981" is +the oprimary analytical tool

emploved in this chapter.

THE MODELLING SYSTEM

1. The Imput-Output Transactions Table.

An input-output table represents the economy to be studied in terms of
aggregated industrial or commodity groups or sectors. The table traces ocut the
transactions in dollar terms between the sectors for a given vear. Industries
sell goods and services to other industries and primary “final demand” and buy
their input from other industries and primary sources. The transations table
summarizes the inter-sectoral flows in a given period and is conventionally
presented in matrix form.

The transactions table provides not only a concise, descriptive snapshot
of a particular economy at a point in time, but also a disaggregated and
consigtent accounting system for an economy. The final demand components
(minus imports) are considered to indicate the equivalent of what GNP measures
on the expenditure side, and primary inputs (minus imports) are the same on
the receipts =ide. In the regional policy context, the transactions table
gives both a general understanding of the economy of a particular region and
important information on particular aspects of the region”s economy.

Before discussing the output, income and employment multipliers in some
detail, it is necessary +to distinguish between the treatment of the household

sector in “open” and “clesed” input-output models. In open input-output
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models, household personal consumption is located as a column vector in the
final demand portion of the table, and the row vector comprising wages,
salaries and other household income is included in +the primary inputs
guadrant. Alternatively, the input-output table may be closed with respect to
households by incorporation of the household row and column into the
endogenous matrix. This distinection is eritical because the range and
relevance of regional multipliers vary according to which branch of the input-
output framework is favoured.

2. Inmput—Output Multipliers.

Once the transaction table has been compiled, simple méthematical
procedures can be applied to derive oubpuit, income and employvment multipliers
for each sector in the economy. These procedures are illustrated briefly with
accompanying explanatory comments.

The input-output transactions table mav be represented by a series of
aquations thus:

Kooz Xog 4+ X2 + o0+ Xin + Yy,

o= o1 + Koz + ... + Xon + Yo

= Xrlll +’Xr-\2 + ...+ X.;n + Yn.-

g<
|

)£

total output of intermediate sector i (row or column totals).

Xi: = output of sector i purchased by sector j.

Y: = total final demand for the output of sector i.

It is possible, by dividing the elements of the columns of  the
transactions table by the respective column totals, to derive coefficients

which represent more clearly the purchasing pattern of each sector. These
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coefficients are variously termed “direct” or “input-output coefficients” or,
less appropriately, “technical coefficients’. They are normally dencted as
au "8, and represent the direct effect following an increase in unit output of
any sector J; that is as = X/%, and ais is the individual input-output

coefficient. This may be represented in matrix term as:

X = A{+ Y

axt akn sl
where A = [ai;], the matrix of input-output coefficients.

By transposition we obtain:

X(I-A)Yy =Y

By solving the about aystem we derive the general soluticon:

-1
L=(I-A) ¥
-

(I -A ) is termed the Leontief inverse.

Now it is appropriate to turn to sector output multipliers. Let
i

Z=(T-A) =[7%].

The matrix 7 is termed the matriz of interdependence coefficients. Each
element Zi; indicates the total direct and indirect requirement from sector i
arising from an increase in sales of one dollar to final demand by sector j.
The 7 matrixz provides, therefore, extremely important structural information
relating to the economy under study by virture of its ability to indicate the
strength of intersectoral economic linkages. The Zi; coefficients in  general
indicate +the extent to which changes in the level of activity of one sector
will affect the level of output of all other sectors. The indiract effects
could appropriately be termed “local industrial support” effects.

Since each element Z:; shows the direct and indirect effects on the output

of each sector from an increase in sales of one dollar to final demand by
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sector j, it follows +that the %:i7:,0r the column sums  of the inverse of the
open model, will show the total effect on all sectors in the table (i.e. the
total output effect on the regional economy) of an increase in sales of one
dollar by sector j to final demand. For this reason Z:iZ:5 is termed the simple
output miltiplier.

When the model is closed with respect to households; that is to say, the
household row is included in the processing sector, the inverse Zt = [ Z; ]
= {1 —Af) - may be obtained where each element Zutprovides, in the non-
household rows of the inverse, the direct, indirect and induced effets on the
output of each sector of an increase in sales to final demand by sector j. The
columm sums of the non-household Z:j provide a measure of the total output
militiplier for each sector.

The facility to disaggregate multipliers inte direct, iﬁdirect and induced
effects is an important advantage of the input-output approach, in that the
different components of an impact may be identified and compared. This
facility is equally applicable to both income and employment multipliers.

let us now define sector income multipliers. Recall that income
multipliers measure increases in income occasioned by a specified change in
the economy. In this study, “income ™ is interpreted as housshold income, and
specifically as wapges, salaries and supplements before taxation. The direct
effect of increase in output on household income iz given by the household row
coeffient au for each sector, where au is the appropriate entry in the
household row of the A matrix. The direct and indirect effect of an increase
in sales of any sector to final demand is derived by multiplying the direct

and indirect output changes (the elements of the Z matriz) by the

correaponding household row coefficient; i.e.., though obtaining Ziy awm for
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each element. The direct and indirect income multiplier for sector 1 is
calculated as XiZi;aws. The indirect income effect on each sector is calculated
as Zisdsni - 8.

The direct, indirect and induced income multiplier (total regional
miltiplier) is obtained from the household row of the Zt matrix. The induced
effect can be calculated as Z: - Zisdus.

Sector emplovment maltipliers warrant deliberation next. Both output and
income multipiers are calculated from elements within the input-output tables.
These tables, however, do not contain elements relating to employment per se.
It is necessary therefore 1o derive, independently of the tables, an
employment coefficient. The simplest method of obtaining this coefficient 1is
the expression of the number of employvees per unit of output. Once this
coefficient has been obtained, the calculation of enployment multipliers
parallels to some extent +the calculation of income multipliers. The direct
effect on employment in each sector of a change in output of sector i will be
given by am:, the “empoyment equivalent”™ of the household row. The direct and
indirect emplovment effects will be shown asg %UBEi for each sector and as
2:Zi58es  for all s ectors. The direct, indirect and induced effects are
calculated as Z;afi.

These wpreliminary derivations can be manipulated to produce Type 1 and
Type II multipliers. Indeed, it has been conventional in input-cutput analysis
for =mome time to calculate Type I and Type Il income and employment
multipliers: a process ready accomplished by re-arranging, thus:

Tvpe I multiplier = Direct and indirect effects / Direct effects.

Type I multiplire = Direct, indirect and induced effects/Dirsct effects.

It iz important to establish the distinction between the types of




maltipliers which have been mentioned.

described in the sections above measure the
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For example, the income multipliers

direct and indirect, or direct,

indirect and induced effect of a change in sales of one dollar of the output

Table 4-1 Types of Inmput-Oubtput Multipliers

Output
Simple

Total

Income
Simple Household

Total Housshold

Type I

Type 11

Fmplovment
Simple Household

Total Household

05 = % Zis
a+i
— ned
Oy = AN
i=g
4]
H =% a Arl, i D

Hj = 2 & n+l, i Zij

Yi

Hj:["[;/an-n,J

Y2

H

t

ﬁj/ané-l.i

n

EJ = ntt, i 8ij
i=1

— LTS —_—

Es = 2 w arl, i i
i=1

vi

EJ :Ej /Wn+1,j

vz

E;

EJ /Wn+1,j

of a sector to final demand. Type I and Type

IT income multiplires measure the
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income generated following a dollar change in household payments, as a result
of a change in final demand for the relevant sector. In other words, the
regional income multipliers measure the income impact of a change in sales to

final demand, while +the Tyvpe I and II income multipliers measure the income

impact of a change in income. Similarly, the regional employment multipliers
measure the employment impact of a change in sales to final demand, and the
tvpe I and Il emplovment multipliers measure the employment impact of a change
in employment. A summary of input-output multipliers is represented in Table

4-1(p.97).

When interpreting input-output multipliers, it is important to bear in
mind that their usze is subject to fhe following important assumptions:
(a) fixed coefficients of production-—the production function iz azssumed
to be linear, implying constant returns torscale;
{b) homogeneity-—-each sector has a fixed set of products that are not

produced by any other sector;

{c) additivity-—the total effect of carrying on several types of
production is assumed to be the sum of the separate effects; thus
external economies and diseconomies, along with the synergistic

effect, are assumed away.

The assumpticns, although restrictive, simplify the model and theresby make

the empirical derivation of multipliers feasible.

REGIONAL IRPUT-OUTPIFI—A Non-survey Approach
The various approaches %o the derivation of regional input-output
multipliers can beat be broadly categorized as “survey  or “non survey . The

clear distiction between the two aproaches lies in the fact that the former,
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which presumably can provide more “accurate” values, attempts to determine the
elements of the technical ecoefficients from collections of primary data by
various “survey  methods, and the latier attempts to derive these coefficients
from other (uswally nationl) input-output tables by various modification
techniques. In contrast to the former, a significant merit of the non-survey
approach lies in its ability to quantify the general impacts on the producing
sectors located in a particular region for limited extenditures of both money
and time.

In order to derive the regional input-output multipliers, the national
coefficients must be converted to the table which shows the (vector of) ocutput
of the warious sectors in the particular region. Usually, this modification
can he carried out through the use of an estimated regional economy, designed
to show the percentage of the total reguired outputs from each sector that
could be expected to originate within the region. Une straightforward way to
estimate these percentages, using data that may often be obtainable at the
regional level, requires (1) total regional output of sector Jj, or Xj; (2)
exports of good } from region K, or E?; and (3) imports into the region of

R

good J, Mi.

Then we can form
R R R 3

F; = ( X: -E )/ (5 -E +M ).

The numerator is the locally-produced amount of goods that are available
to purchasers in regional R; the denominator is the total amount of good
that is available in R, either produced locally or imported. ( Thus ?; *x 100
will produce an estimate of the regional supply percentage for sector Jj in
region R-—-the percentage of good J available in region R that is produced

there).
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R
When we have such proportions, P, for each sector in the SCOonomy

(i=1,..., n), each element in the 7th row of the national coefficients matrix,
R
A, could be multiplied by P. to generate a row of locally produced inputs of

good j to all locally-based producers. If we arrange the proportions

in an n-element column vector, P, then our working estimate of the regional

matrizx will he Aﬁ = PA. Given.?ny YIQ, we could then find XR as

X =(T1-PA) Y
Here, YR = exzogenous demand for goods made in region R. Recall that a hat over
a vector indicates +the diagonal matrix created from that vector, and
premultiplication by a diagonal matrix uniformly alters the rows of the matrix
being premultiplied--the elements in the row of A are each multiplied by é;
This uniform modification of the elements in a row of A is an assumption

maintained to facilitate computation.

APPLICATION AND FINDINGS

Concerning the impacts of the mining industry on the Canadian economy, the
input-output model was employed to analyse the multipliers of output, income
and employment for each industrial sector. First, a 36-sector transactions
input—-output table was aset up in terms of the Btatistica Canada 1981 Input-
Qutput  tables. The  transactions table summarizes the interindustry
transactions in dollar terms at basic values for 1981 for the entire country,
and it contains an enormous amount of information relating to the economic
structure of Canada. The first 32 entries in each row indicate the sales to
other sectors in Canada; the last three entries in each row indicate the =males
of each sector to households, other final users in Canada and to markets

outside the country. The output of "sector export” reflects the type of
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activity in this sector which is carried out in the country. The transactions
table is represented in Table 4-2 (pp.102-04). Second, the relative
weightings of 368 entries in each column are compiled. The column structure
of the transactions table is important. Since the columns show the pattern of
purchases of each sector, they are the basis for the calculation of tables of
coefficients for the analytical application of the table in the next step.
Third, it then behoves us to subtract the input coefficient matrix from  the
identify matrix and to invert the result, thereby yielding the Leontief
inverse mabtrix, ( I-A) ;Lof Table 4-3 and 4-4 (pp.105-10). For its part, Table
4-3 represents the initial effect on each sector’s output of one dollar’s
worth of final demand for its product. In other words, it is the dollar’s
worth of final demand which becomes an additional dollar’s worth of each
sector”’s output as the first term in the series assessment of total direct and
indirect effects on each sector’s production. Table 4-4 shows that when we
consider the input coefficient matrixz closed with respect to households, then
we capture in the model the additional induced effects of household income
generation through payments for labour services and the associated consumer
expenditures on goods produced by the various sectors. Fourth, to assess the
impact of one dollar’s worth of final demand for each sector”s output, we add
the elements in each column of [ I-A ? and [ I—é-]—l(tha inversion of the
input coefficient matrix closed with respect to households), and then gain the
output maltipliers of type II for each sector. Continuing in the same vein,
the maltipliers of income and employment (Type I and Type II) for each sector
are found. Of course, before summing up the elements of each column in

-t -1

the [ I-A ] and | I—Anj matrices, we subjected them to multiplication by

the coefficients of income and employment respesctively.
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Table 4-2 35-Bector Transaction Table; Canada, 1981 (continged)
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Tabie 4-2 35-Bactor Transaction Table: Canada, 1981 {cantinued)
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Table 4-3 39-Bector Coefficients: Canada, §981
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Table 4-% 35-Bector Coefficients: Lanada, 1981 {continued)
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Table 4-3 33-Bector Coefficiants: Canada, 1981 (continued)
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Table 4-& Jh-Bartor Coefficients: Canada, 1981
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Tahie 4-4 I4-Sector Coefficlents:
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Tabie -4 Ib-Sector Coefficients: Canada, {981 {continued)
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Some .Findings- An examination of the results of input-output
multipliers (see Table 4-5 & 8, pp.113-14) provides important information with
respect to the input and output response of each sector on both national and
regional bases. This may be summarized by means of the main findings in the
manner stipulated below.

1. Generally, we would expect that the industrial sectors or groups of
Canada would display an overall pattern in the size of input-output
multipliers which reflects this ranking—— the “large” groups would be expected
to be more diverszified and therefore to contain stronger linkages which would
contribute +to higher input-output multipliera. When the “size” of a sector is
measured in terms of the total output of all sectors there is no
correspondence between the ranking of the sectors and +the size of the input-
output muitipliers. For example, the wood industry is the “largest”™ group in
the size of the output multipliera, but its rank in the size of the total
ouput of all sectors emerges substantially lower (see Table 4-5H, p.113).
Similiarly, the mineral fuels industry registers significately in terms of the
total output of all sectors in Alberta {(18.9%) but has a rather small staturse
on the output multipliers (both Type I and Type II; see Table 4-5, p.114).
More importantly, we can find that the sizes of the output multipiers of
Alberta are much smaller than that of the country as a whole.

2. For commodity groups falling within +the mining industry, the output
meltipliers of Type I at the national level record values of 1.61184 for meial
mining, 1.43705 for mineral fuels, 1.20663 for non-metal mining and 1.80233
for mining services. By comparison, the multipliers emerging for
manufacturing, services and all other primary resource industrial groups are

generally higher, ranging from 1.35189 for financial services to 2.50770 for
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food industry, while in the fabricated mineral groups they range from 1.84840
for metal fabricating industry to 2.04580 for the primary metals industry.
This situation accords in reference to the size of the Tvpe II multipliera.

The mining industry is still the “lowest” group in the size of the multipliers

among the whole system, although the sizes of the Type IT multipliers are
somewhat larger than those for the Type I (see Table 4-5, p.114). At the

regional level the situation is almost the same as that of the whole country.

The values of 1.418256 (Type 1) and 1.88354 (Type II) for mineral fuels and

1.26658 (Type 1) and 1.73702 (Type II) for non-metal mining are smaller in

comparison with those obtaining for manufacturing and services industries.

3. There is a singular occcurrence which can be elicited from the analysis
of income multipliers. For the mining industry, a range of multipliers can be
found, from 1.62947 for mining services sector to 3.05742 for mineral fuels at
the mnational level and from 2.53489 for non-metal mining +to 3.80657 for
mineral fuels at the provincial level (Tyvpe I, see Table 4-5 & 6, pp.113-14).
In other words, for esach dollar’s worth of mineral fuels”™ production, a total
of B1.63-3.05 and $2.54-2.91 income is injected into the Canadian and Alberta
sconomies. On the contrary, the sizes of the multipliers for all other groups

are lower, except for +those referring to the petroleum & coal products

industry which ranges from 5.53193 for Type I +to B.67047 for Type Il: the
largest value in the whole economy. Similiarly, the mineral fuels industry is

the third largest group in the range of income multipliers of Alberta.

4. A similar change occura in the size of +the employment multipliers.
Among the 36 industrial sectors of Canada, the mining industry, as a group,
exceeds mogst of the others in the size of employment multipliers. The only

exception within the group is the non-metal mining sector, the size of which
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ranges from 1.555639 for Type I to 2.42212 for Type II; +that is, a level
smaller than most of the other sectors. In Alberta, the mineral fuels and non-
metal mining industries rank the +third and fourth in the size of the
m:ltipliers respectively.

5. Not oniy can we find remarkable distinctions between the mining
industry and other industries, but we can alse discern them within the mining
industrial group in the sizes of input-output multipliers. In Canada, the non-
metal mining industry has a smaller size both for the output multipliers and
for the income and employment multipliers. Conversly, the sizes of input-
ouput multipliers for mineral fuels industries always show a greater economic

impact on Canadian developeent,

ANALYSIS OF MINING ECONOMIC IMPACTS OH THE CANADIAN ECOHOMY

As we have discussed in Chapter II, both forward and backward likages from
mining activity under way in Canada are relatively weak in general. What is
more striking upon examining the linkage coefficients of the mining industiry (
Table 4~7, p.116) is the remarkably strong tendency in the size of the
coefficients to decline from the forward linkages to backward linkages. This
result can be ascribed +to the supposition that the forward linkages render a
much greater contribution to the larger sizes of input-output multipliers
except for those applying to output multipliers. In other words, the strong
forward linkages can be seen as a determinant of the greater impacts of income
and employment of +the industry. In the meantime, the higher forward linkage
coefficients for the mining industry indicate that this production is prinmary
for domestic consumption, and it is a result of the expansion of mineral

resource processing, especially of the metal fabricating manufacturing in the



fable 4-7 1impact Coefficients for Selected Industries: Canada {$9H1)

. e yis o %
sector Forward iinkage  Backward lin

ﬁ g Industry

4. 57547 4., 25585
G.44705 G674
. - L5950 G.iB489
Fatrol b f : 0.87103 §.13788
ﬂther Industrxes
Agriruiturse 0.70818 0.52346 193,50
1.416%4 4.68347 7iT.47
0, 59590 {,568919 16,49
0.47799 3, 56074 31.47
0.41488 0.39652 £9.74
0.82478 5. 52488 33.82
Sowrcer 1. Stafislics [amada. The Ispui-Ouiput Structsre of the Canadian Ecenomy 198% {15-201).
2. 1981 Lensus of Canada: Population: Labowr Force {Industry by Occupation) {92-923, Val.i)

1960°8 and the petrochemical processing in the 1870°s. In such a caae,
therefore, the true impacts of the mining industry can be captured by looking
beyond the direct impacts to effects induced by rounds of consumesr responding
(that is, to the indirect and induced effects of the mining industry).

Thig apart, the smaller sizes of the backward linkage coefficients only
show that the Canadian mining services industries; for example, the
manufacture of mining equipment (see Chapter II), have not developed
sufficiently to meet the needs of the local mining industry.

There are two reasons for the small output impacts of the mining industry.
First, mining activity is usually to be seen as a capital-intensive business.
For example, the capital and repair expvenditure by the mining industry in 1881
was $12,685 million, or 12.5 percent of that of Canada’s industries as a

whole, according to Canada Mineral Yearbook 1982. It is obvious that such a
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huge magnitude of capital input will have a strong influence on the size of
output multipliers if the prices of goods are constant. Second, in fact, the
output value of the mining industry has grown slowly since the 19807s while
the prices of mineral products have generally declined. According to HMorici
{1988), the orice of crude petroleum in 1982 deciined 15.8 percent in
comparison with that of 1981, while metals and other minerals registered a 9
percent decline for the equivelent period.

Fig 2-1 evinces that non-metal mining activity, like metal-mining
activity, is scattered all across Canada, while mineral fuels mining activity
is concertrated in just a few provinces, led by Alberta. With its ubiquitious
localized type of mineral resources and the final products mainly used in the
ilocal construction industry, the non-metal wmining industry is considered as
region-serving rather than region-forming, and its development rests on a
limited local market which has a relatively small scale of operations. It is

fair to say that the expectation is for the non-metal mining indusiry to

generate few impacts on national economies.

SUMMARY

Details aside, a number of generalizatins can be offered about input-
output analysis.

Input-output models have been developed which used the transactions
accounts to capture the primary impact (direct plus indirect effects) of a
change in final demand for a given industry or commondity output; this input
can be measured for an individual industry (or commodity} or for the economy
as a whole. Both open {i.e., one structured to capture the primary impact) and

closed (i.e., geared to capture the total iﬁpact) input-output models have
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been used to measure the impact of the mining industry of Canada. Findings
affirm that the latter plavs a more important role than the former because the
impact of the mining industry extends far bevond the direct impacts.

It should be noted that such models necessarily ignore the following
factors which may be critical to industrial performance: (a) supply scarcity;
{b) market demand; (c) foreign competition; (d) commodity substitution;and (e)
technological and price changes.

Despite the limitations impinging on input-output  analvsis, impact
analvsis based on input-output models is a highly useful exercise in one
important respect: it allows the application of a wniform methodology to a
data bazse consistently derived across industries. Nickel (18978) has observed
that multipliers derived from other techniques are not generally as amenable
to interindustry comparison as those rooted in input-output analysis, and are
thus somewhst limited in their usefulness for policy purposes. It 1s clear
that to a certain extent the analytical technigue chosen depends on the type
of study being conducted; for example, the interregional and regional input-
output models can be used to assess the impact of specific mining projects.

Finally, it is possible to generalize +o some extent about the impact of
the mining industry on economies. The input-output multipliers of the mining
industry, in general, are neither remarkably high nor remarkably low in
comparlson with those of other industries. To be specific:

i the total income generaited in the economy {GDP) resulting from a
million-dollar increase in demand for mining is well within the range
calculated for other industries; the multiplier for mining ranges from
2.8 to 4.8;

ii one job in mining creates one to six other jobs in the national
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economy; an outcome that overshadows the effects of other industries;
per million dollars of input, the amount of output created by mining is
less than that of other industries;

The development of mining’s linkages, especially the set of forward
linkages, has become a determining factor in the size of its input-

output maltipliers.
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Chapter V: Implications

Over the past several years, the Canadian mining sector’s role in the
economy has come under increasing scrutiny by both public bodies and outside
parties, partly because of concerns over resource scarcity and environmental
controls, but especially because of the search for an appropriate ~industrial
gtrategy”.

In the light of the latter, there appear to be two significant policy
issues, relating respectively to the size and configuration of the mining
industry. The first concerns the rate at which the mining industry should grow
relative to other industries. In other words, how prominent do we wish mining
to be in the economy? The second issue is whether it would be advantageous if
mining were more closely integrated into the national economy. Put otherwise,
the question reduces to the issue of whether mining would supply more of its
products to domestic processors and fabricators, while purchasing more of its
inputs from domestic suppliers, if a closer intergration was encouraged. And

if this closer intergration is desirable, how can it be brought about?

THE GROWTH OF MINING AND AN INDUSTRIAL. STRATEGY

To a large extent the industry’s growth, which is manifested in its
ability to maintain or increase its relative size in the Canadian aconomy,
will be determined by such uncontrollable forces as international mineral
demand, the activities of other supplier nations, and changing trends in
consumption and technology. In truth, the Canadian mining industry has evolved
largely as a producer for foreign markets with its strong competitive position

based on the substantial endowments of mineral resources; a state of affairs
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affording it considerable export strength in minerals products. But the
development under such an export orientation, paradoxically, has accentuated a
three-decade downward trend in the contribution of natural resources to
Canadian exports. Specifically, the group petroleum and natural gas, minerals,
and basic metals (which, through a statistical quirk, includes forest
products)} accounted for 65 percent of Canada’s total merchandise exports in
1960, 47 percent in 1870 and only 36 percent in 1984. Turning to secondary
manufactures, the motor vehicles and parts” portion of Canadian exports has
fluctuated significantly but averaged about 23 percent over the past two
decades. Meanwhile, other secondary manufactures steadily increased their
share from 15 percent in 1960 to 19 percent in 1970, climbing to over 25
percent in recent vears. Both trends reflect a fact that transformation of
Canadian economic structure demands the mining industry +to be closely
integrated with the national economy rather than merély to expand its crude
mineral products. On the other hand, a changing world environment forces the
mining industry +o face a number of great challenges. These challenges are
briefly reviewed below.

~ The slowdown of growth rates in the world economy since 1974.

~ The changing geographical patterns of industrial growth and mineral
consumption.

~- Continued protection against processed mineral imports through tariffs
and nontariff barriers in “developed market econcmies” such as Japan,
and especially in some "newly industrializing countriss® such as
South Korea, Singapore, Taiwan, Brazil and Mexico.

~ The discriminatory mineral procurement strategies of some major

industrialized countries motivated by security of supply considerations.
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- International initiatives to manage mineral markets.
These situations may not easily be changed given the export orientation of
the Canadian industry. Since Canadian mineral enterprises generally have been

quite successful in penetrating and maintaining export markets and in view of

the fact that the government gives strong support to the industry’s growth and
promotes more effective and aggresaive bargaining strategies, it is unlikely
that the Canadian desire for more open and liberal mineral +trading regimes

will be received with sympathy by competing international interests.

Therefore, it is reasonable to say that there are few opportunities for such
an industrial strategy to make much headway. Indeed, the result will be
limited because of the small size of the direct effects within the Canadian

econcmy even if the strategy can be carried out successfully.

STRENGTHENED LINKAGE IN AN INDUSTRTAL STRATEGY

This major issue is associated with the role of mining in the economy.
What should be the nature of this role? Are there good reasons for suggesting
that mining’s interaction with the rest of the economy should be altered
through the development of more forward or backward likages?

As the study has made clear, the desirability of further development of

linkages has not been firmly established. Nevertheless, Canadian governments
have articulated policies which call for strengthened linkages to and from

mining.

We have attempted to define mining’s present linkages, to identify areas
where the linkages are less than complete, and %o specify where such
inadequate linkages (“leakages") are significant for policy purposes. We have

also discussed factors that affect the feasibility of developing particular
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linkages. Therefore, the conclusions which we arrive at contain no surprises.
In the first place, they imply that there is only limited scope for expanding
mining’s forward linkages. Exported items in the 1981 input-output tables
represent a relatively small fraction of mining output. Some opportunities do
exist for +the development of forward linkages, however. Secondly, under
current conditions, Canadian processing opportunities are in many instances
not financially attractive. Canada has structural disadvantages with respect
to domestic market size, limited access to foreign markets and trading blocs,
and regimes of transportation costs, wage rates, and envirommental controls
which could be judged unfavourable. An ample supply of mineral resources and a
relatively favourable energy situation may offset these drawbacks in specific
cases. The particular constraints associated with the penetration of foreign
markets with highly processed items appear to have been underestimated in most
analvses.

In contrast, there are some outstanding opportunities for expanding
mining’s backward linkages. For example, the most significant market forces
likely to affect the mining-oriented manufacturing activities during the next
decade are: (a) a surge in demand for equipment common to the energy and
nonenergy mineral sectors, partly stimulated by tar-sands development; (b)
continued strength in the market for open-pit mining equipment; (c) a growing
need for energy efficiency that will rapidly make the existing stock of
inefficient machinery obsolete; (d) the increasing substitution of capital for
labour, resulting from skilled labour shortages and health and safety issues;
and (e) environmental regulation (points identified in a discussion paper of
Energy, Mines and Resources Canada,1982). Furthermore, the increased demand

for an adequate level of mineral-oriented scientific and technological
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activity in Canada could be considered as a possible means of pursuing such an
expansion. This industrial strategy will help the industry +to reduce the
leakage effects of its backward linkages, retain its competitive standing and
thus contribute its full potential towards growth in Canada’s per capita

income.
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Appendix I: The Relationship of Imput-output and Economic Base Multipliers
Export-base theory provides the simplest form of regional income model.

Its importance lies in the fact that it supplies the theoretical framework for

many empirical regional multiplier studies. The central assumption of the
theory is that exports are the sole autonomous item of expenditure. All other
components of expenditure are treated as functions of income, and the
expenditure and import functions are both assumed, as endogenous slements, to

have no intercepts but pass through the origin. Thus for region i, for

example, we may write:

Y. = (E-M) + X 1
income = domestic spendine %+ Export
s = esYs 2
M o= mY 3
o= X (exogenous). 4

Substituting 2,3 and 4, into 1 we obtain:

Y. = esYs - mYy -+ gi .
Therefore
Y. = ii /S 1l -e +m 5

It follows, then that regional income is a multiplier of exports provided that

the marginal propensity to spend locally ( e -~ m ) is less than unity.
Rearranging 5 we can see that:

Y1/§1:1/1—91+m; 5]

Thus, if we measure the ratio of exports to total income, its reciprocal
clearly acts as the multiplier. The base multiplier:

K = 1 / 1-e +m
is the outcome if we differentiate income with respect to exports; ie.,

d¥. / di;. Consequently, the assumptions of the model determine that:
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Y./X% = dh/d% 7

An often quoted drawback of these models is that the size of the export
base is an inverse function of the size of a region. It is sometimes implied
that this 1is a crucial objection to base theory since we can more or less
obtain any multiplier value we desire by varying the scale of the region
studied. But multiplier values are in fact higher for large regions. A large
region will tend to have a smaller export base but it will also have a low m,
and this will tend to raise K; conversely, a small area will have not only a
high export-income ratio but also a high m; both of which will tend to reduce
K. Though the variation of the importance of the export base with scale of
area remains awkward for the usefulness of base theory, an offsetting factor
is the covariation of X / Y and m.

For a more satisfactory regional income model, Richardson (1969) suggests
that it is appropriate to alter the assumptions of the export base model. The
crucial change centres on the proposition that exports are no longer treated
as the sole autonomous expenditure component. Firstly, autonomous consumption,
private investment and government spending are assumed to be determined
exogenously. Secondly, a region’s exports will be determined by the import
demands of other regions in a closed system. Finally, taxes are logically
included in the model and private consumption spending is considered to be
encapsulated within the function of disposable income (usually all taxes fall
upcn income in the simplifying assumption). Therefore, an improved regional
model can be represented as follows:

Y. = G 4+ L o +G + X - M 8

where C. = households; I. = private investment; G = government expeditures;




X = exports and M. = imports;

d
Ce = a + GiY: 9
o
where Y = disposable income and C = marginal propensity to consume;
L. = L 10
G = G 11
d
X = z Mu = I MY, 12
i=1 i=1
d
M = I MY 13
=i
d
Y. = Y: - Tu 14
Ts = t:iYs 15

where t = marginal rate of taxation.

A = & o+ L o+ G 16

where A1 = total autonomous expenditures.
Substituting equations 9--16 into 8, and rearranging yields the income
equation:

Ys = A+ X MuYa(1-6) /1 = (G - 2 My )(1-t) 17

Je=i1 i=1

The income of region i thus consists of the sum of autonomous expenditures

plus exports, all weighted by the multiplier:

L/ 1~ (G - 2 Mia)(1-ts). 18

f=i .
This multiplier is called the Keynesian Income Multiplier.

In regional economic analysis the simplest of all multipliers is derived
from the economic base model (Richardson, 1972). Despite its primitive
theoretical framework, practical problems arising from its application and the
heavy barrage of criticisms that it has had to face over the past decades, the

model has recently undergone a resurgence. Isard and Czamanski (1985) and
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Garnick (1969, 1970), in particular, have argued that for certain purposes
economic base multipliers can be substituted for +the input-output (I-0)
approach. Garnick (1970) has argued that:
Basic-service muitipliers are... presented as cest-sifeciive alternatives to I-0 multipliers for seall

regionzl impact studies. Indesd there are ineupensive mean augmenting the former such that

o
-t
=
=

gifferential multipliers are derived approvimating sost of the differential muitipliers derived from 1-0
matrices,
Isard and Czamanski (1965) conclude that: “ The size of the multiplier effect
derived and the justification for the use of one model as against another
depends primarily upon the problem at hand, data available and the time and
the resources which the analyst can command”.

The argument rests on +two props; namely, that the consolidated closed
model I-0 multiplier and the economic-base multiplier are mathematidally
identical; and that empirical estimates of the Type II (see Chapter IV,). I-0
multiplier and the economic base multiplier are, when defined in a comparable
manner, approximately the same. The mathematical identity between the two
multipliers has been demonstrated by Billings (1969) and by Garnick (1970).
The standard regional Leontief model is:

X = (I-A )-1Y 19
Miyazawa’s disaggregated income multiplier (1968) revised the standard input-
output model to:

X = B(I-GB) Y 20
where B = the usual Leontief inverse matrix, C = n2 * 2 matrix of
regional consumption coefficients (where each element CiB: consumer

expenditure on commodity i produced in region r from one unit of income

earned in the household sector of regions), and V = z % nz matrix of value-
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added scores in the household sectors in each region (where each element

Vs = income of a household in region r earned from one unit of production
of industry j in region s).
This conversion is carried out via pre-multiplying by the household

value—added coefficients. Thus:
i ~1
¥ =V{ = VB(I-VB) Y. 21
X
where Y = total income.

The economic-base model divides the regional economy into exogencus basic
sectors and endogenous local sectors that are functionally related to total
income.

* d 23
Y = 2 Yi: + 2 Yeu : 22

i=my imd+1

o
where ¥ Yi: = income earned in local-service industries (i=1,2,...,d).
i=at

n
Z Yeu = income earned in the basic or exogenous sector (izd+l, d+2, ...,

imd+i
n). This latter definition may be expressed as:

EYe: = E 23

ind+i
For its part, local endogenous income can be expressed in terms of total

income:
3

d d
% Y = Z CiY 24

i=1 i=1
4
where i = Y. / Y = the propensity of residents to consume locally-produced

goods and services.

Substituting 23 and 24 into 22 we cobtain:
* d 4
¥ = 2 CGY + B

i=i

Therefore:

g
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o -1
Y = (1 -GG )Y E 25
i=i
£
since Y is common to both, and if E equals the sum of elements in vector Y,

then it follows that the consolidated I-0 muliiplier of equation 21, i.e., the
average industry multiplier in which each inverse column sum is weighted by
its industry share of total deliveries to final demand, must equal the
aggregate economic-base multiplier of equation 25. thus:
VB(I-CB) = (1-3G ) 26
At the empirical level resu?%s are not identical, since it is not possible
to make a perfect match between the final-demand vector of the I-0 model and

exogenous basic sectors. But the I-0 and basic-service multipliers are

essentially similar: both reflect the direct, indirect and induced income

effects of exgenous changes in output and both are average  rather than
marginal multipliers. In a comparison of five ares (California, Los Angeles,

San Francisco, 5% Louis and Kalamazoo)}, Isard and Czamanski showed that the

economic-base multiplier (after adjustments to treat investement and
government expenditure as basic activities) was “generally of the same order
of magnitude” as the Type II I-0 multiplier. Garnick (1970) went even further.
He argued that, with certain exceptions, sector multipliers in the closed I-0
model tend to cluster around the value of the consolidated matrix or the
adjusted base multiplier. In addition, he estimated differential multipliers
for breoad industrial groups by combining the base multiplier approéch with
estimation of direct impacts on basic industries obtained by using adjusted
national I-0 ccefficients. These represented a sensible compromise between the
aggregate base multiplier on the one hand and individual sector multipliers

from a regional I-0 model on the other.



Appendix I1: Income and Employment Coefficients: Canada, 1981

ok

Incope Cosfficients

Emsioyment Coefficients
sector Direct Girect & Indirect Total firect Birsct & Indirect Total
i Agriculture 0, 19350 G.446288 0.50887 0,19330 0.44285 1, 50882
2 Fishg Trapg 014110 ,24114 0,37795 0,34932 0.42950 ,57660
3 logg Forest .32317 ,56597 .858766 0.21829 0.46427 ¢.80953
& Hetal Himing 0.19938 4,32849 0.51494 0.06770 0.1769% 4, 37734
3 Crud Pet Gas 0.04981 4.55229 ,23868 0.02304 0.07802 ¢.17091
& Buarries ,09372 0, 15352 1, 24041 0.10805 0. 146804 3.261718
7 Ser mines 0.28221 §.46455 0.72961 0,11047 0.32455 ¢.61063
8 Food 0.13004 0.34814 ¢, 54068 0.71747 1,18752 1.346990
9 Beverages .20059 0,38479 {.60308 0.085b3 (. 34790 {, 38263
16 Tobageo 0,13424 0.388%0 0. 50954 0.65755 0.34071 0.57795
11 Rubber 0.28564 0,39028 0,61170 4.1035 0.23157 0. 46943
17 Plastic 0.1B108 0.35435 0.53553 0,11219 0,23049 0,47265
13 Leather 0,21034 0,35608 (1, 3580% 1, 14957 4.35:08 0,34830
14 Textile 6.17213 0.32263 0.30%67 4.172143 4,25259 044941
13 Clothing 0,26202 0,42370 1. A5807 0.28996 0.39419 0.452465
14 Hoad (.2B451 0.99339 0.93033 0,16%24 0,48357 (.80363
17 Furniture 0.28198 01.49593 0.77729 0.22973 §.40048 0. 70293
i8 faper 4.21279 0.46093 0,72243 0.09147 0.30713 0.58331
1% Frintg Fubl 0.31458 {.50704 4. 79470 §,18384 6.34116 0,43047
2 Prip Hetal 0. 1483 §,37380 0.38902 . 06480 0,22169 0.43095
2% Htal Fabric 0.23333 9, 40950 G.64198 4,12777 4, 26025 0,31012
22 Hachinery 0.11265 4. 16509 9,29010 1.06190 1,11553 0.22944
23 Trans Equip 0.11774 8, 23B45 0,37405 1,04974 0.13264 G.27825
24 Electr Prod 0.18940 0.30721 0,20150 04,0793 - @, 14581 (,3532
25 K Hial Frod 0.2275 0.39188 0.61471 0,11909 ,28637 4.31943
26 Ret Pet Loal (.63308 0.19408 0.3041b 0.91722 0.11137 ¢.22973
27 Chemic Frad (.12282 6.29118 0.A5637 0.495382 0,20753 0,38514
28 ther Hamut 0.14410 1, 2435 0.36178 0.69893 0.18058 0.32914
29 Comstruct 4,29787 4.9173% ¢.81093 0.12701 0.29813 0.61375
30 Trans Ser 0,38779 0,33324 {,83893 01.33898 0,31374 0.84227
31 Comnu Ser 0. 48360 {1, 3848% 0.91572 0.23394 0.31707 0,67387
32 Other Util 0.22386 00,2888 0.452564 0.11372 0.16104 0.3372%
33 Trad Ser 0.49744 0.61311 0,94094 4.38607 1.49378 0,84779
3% Fipan Ser 4,23681 0,3209% {1, 50310 4.03927 0.10288 0.29849
35 Coamunti Ber 0,1R274 . 45979 0.73632 0.58424 0.79144 107803
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