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Preface

In 1999, nine Chief Executive Officers of some of the worldOs largest mining col
came together in Davos, Switzerland. Driven by a concern that a disconnect had
between mining/minerals-related practices and the values of todayOs society, tt
a concern that their Osocial licence to operateO was in jeopardy.

Working through the World Business Council on Sustainable Development (WB(
they subsequently commissioned the International Institute of Environmen
Development (IIED, London) to undertake a global review of practices related t
ing and minerals. The resulting project, OMining, Minerals and Sustainable Devel
(MMSD),0 has been driven by the following four goals:

1. to assess global mining and minerals use in terms of the transition to sus
developmentNits track record in the past and its current contribution to
detraction from economic prosperity, human well-being, ecosystem heal
accountable decision-making;

2. to identify if and how the services provided by the minerals system can b
ered in accordance with sustainable development in the future;

3. to propose key elements of an action plan for improvement in the minere
tem; and

4. to build a platform of analysis and engagement for ongoing cooperation a
working between all communities of interest.

As part of its delivery mechanism, MMSD Global created a suite of regional a«
with partners operating in Southern Africa, South America, Australia and
America. In North America, the International Institute for Sustainable Develop
(Winnipeg) has served as the regional partner working in concert with the Minin
Cycle Centre, Mackay School of Mines, University of Nevada, Reno.

For its part, the participants of MMSDBNorth America opted to pursue five tasks
charging their mandate:

Task 1: Story/Profile

Objective 1AD develop a profile of the North American mining industry (U.S. .
Canada) from the perspective of the nature of the companies that comprise the i

Objective 1Bo articulate the contribution and implications of mining (to people .
their communities, to ecosystems, to economies) through the eyes of various cc
ties of interest and as it has changed over time.

Task 2:Test/Guideline for Sustainability

Objective 2A0 develop a set pfacticaprinciples, criteria and/or indicators that cou
be used to guide or test the exploration for, design, operation and performance r
ing of individual, existing or proposed, operations in terms of their compatibility
concepts of sustainability.

Objective 2Bn suggest approaches or strategies for effectively implementing
test/guideline.

Task 3:Agenda for Change

Objective 3to collaboratively develop an OAgenda for ChangeO comprising
actions and timelines for the North American mining industry and related commt
of interest to meet in moving towards sustainable development.
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Task 4: Scenarios

Objective 440 develop of a set of scenarios that bracket the likely futures to be faced by the
North American mining and minerals industry and the related communities of interest.

Objective 4Bo use the scenario-building exercise as a means to identify and discuss:
¥ risks and opportunities;
¥ issues, challenges and areas of consensus and disagreement on their resolution; a

¥ potential prescriptions (aimed potentially at any or all of the communities of
interest) for adjusting mining- and minerals-related policy, practices, behaviour
and infrastructure.
Task 5: Final Report
Objective 80 synthesize and communicate the results of MMSDBNorth America.

Vi
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1. Executive Summary

Mining, Minerals and Sustainable Development North America (MMSDDBNA) has
ducted research into North American mining to determine the nature of its cor
structures and how they relate to the global industry and to sustainability. This re
the result of a three-month analysis of this North American Mining Sector (NAMS
NAMS is defined here as all publicly traded mining firms with their head offices |
in the United States or Canada.

1.1 Research Methods
The research methodology was fivefold:

1. Data, methods and concepts from a previous exhaustive, qualitative and
tative study on the movement of Vancouver-based mining sector (VBMS)
to Latin America (MacDonald: 2000a) were used as a conceptual guid
where applicable, to highlight key NAMS issues;

2. Quantitative data was collected from as many secondary sources that ana
tions of the NAMS as possible;

3. In-depth corporate interviews (36 in total, including 17 from the previous s
and three roundtables with NAMS firms were conducted in Vancouver, Tor
Ottawa and Calgary, and by telephone with key mining industry contacts
United States. The topics ranged from issues of corporate culture to the ct
nature of the industry, encompassing the breadth of the major issues that
try members were concerned about. Participant feedback thus forms mucl
substance of this report;

4. Annual reports from over 300 mining firms were examined to establish an
plement the authorOs understanding of the industry and its members, and
vide key anecdotal, structural and financial data; and

5. Because of the limited corporate analysis available of the USMS, a statisti
base of U.S. mining sector (USMS) firms was created, similar to one cre
Canadian firms in the previous study.

The resulting blend of qualitative and quantitative data allows this study to offer
tic picture of North American mining while zeroing in on specific target issues
detailed analysis. All of the findings have been filtered through a two-part con
framework emphasizing that:

1. The NAMS (or sub-sectors therein) can be described as an inisgtattion
systemnather than as a loose collection of parts only weakly related by the fe
are involved in the same industry. The concept of mining as a production ¢
implies that all member firms, from large to small, accept that they are
inexorably to each other not simply by their place in the production chair
also in the perceptions of external parties. Thus,

2. Determining the promise and peril for the industry from the rising nee
address Osustainabilitymandthat all types of mining-related corporate act:
be examined, and the linkages between them identified and where need b
ified. The study shows that when viewed as a production system, the Ce
and American industries have fundamental disconnects among different
holders on issues that, until rectified, will hold back progress toward sustain
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1.2 Comparison of the U.S. and Canadian Mining Sectors

The United States is the world®s leading mining country, when measured by production
value. Despite this, the number of mining companies based in the United States is rela-
tively small compared to that of Canada. Much of the difference in competitive strength
can be attributed to these factors:

¥ EconomicAccess to vibrant venture capital pools is unquestionably the number
one factor in CanadaOs corporate dominion. As the worldOs dominant country for
exchanges focused on raising mining finance, Canada is home to more publicly-
listed mining companies than the rest of the world combined.

¥ Political: Mining plays a much more important role in the Canadian economy
than it does in the U.S. Mining is almost a forgotten industry in the U.S., over-
shadowed by the profile, size and success of other sectors. As a result, mining(
environmental impact more than overwhelms its economic value in the percep-
tion of the American public. Politically, mining is viewed by many as a Opariah
industryO in the U.S.

¥ Historical and Geographi€anada has a long mining tradition and a multitude
of different mineral types distributed across the country. This rich geological tra-
dition has attracted capital and expertise from other countries that have subse-
guently taken root in Canada. In addition, Canada, more so than the U.S., has
retained strong resource-based economic roots over time.

¥ Corporate CultureAll of the above elements and others have led to the develop-
ment of a strong corporate culture of mining in Canada, an advantage that builds
its own momenturh.While there are obviously differences in the characteristics
and strategies of individual mining firms, there are also essential similarities in the
way they are geared to react to each other and the Ooutside worldO that need to b
better understood. Canadian mining has developed a reputation, a skilled work-
force, an experience base, internal communications methods and mechanisms for
self-rejuvenation that have made it a continued world power in the industry.
Many of these skills are argued to be related to the unique support mechanisms
and information pathways of the Canadian Ohome place.O

Thus, the domestically-controlled corporate sector of the Canadian mining industry is a
much larger and more internationally competitive mineral production system than that
of the U.S. Indeed, as of 2000, more than one half of the work (in particular at the explo-
ration stage of development) done in the U.S. is by Canadian-based firms. It is tempting
then to describe the United States mining sector (USMS) and the Canadian mining sec-
tor (CMS) as weak sister and big brother, respectively. This would be a mistake, however
as defining mining sectors solely by nationality is an illusory exercise in todayOs world
The mining industry is becoming increasingly global. There is very little to differentiate

a Canadian firm from an American firm through their corporate agenda, size and activ-
ities. Indeed, there is often some debate over whether defining a mining company by its
Ohome placeO (its head office or country of origin) has merit in one of the worldOs mos
dispersed of industries. In addition, the very attributes that have previously made Canada
attractive to mining companies are now being adopted by other countries around the
globe, and are also being challenged by changing attitudes among the Canadian public
and polity, and indeed among mining companies themselves, many of whom are ques-
tioning the future role of Canada as a home place for mining.

The public does not seem to differentiate very much between U.S. and Canadian firms
nor, in fact, between firms large and small regardless of nationality. This is problematic,
because there are different corporate cultures and fiscal drivers that maiitate the
andreactiorspacésof junior and senior firms. More important in the future than com-

MINING, MINERALS AND SUSTAINABLE DEVELOPMENT NORTH AMERICA



paring the nationality of firms will be understanding the needs and niches filled
ferent sizes of firms in the global mining industry.

1.3 Corporate Culture(s) and Sustainability in Mining

The corporate cultures of different sized and variously focused mining compal
highly differentiated, leading to gaps in their ability to react to changing political,
and economic climates. For example, while there are some firms that have the |
and the mindset to focus on Obest practicesO and public consultation in their
there are many more for whom such terms are foreign or create negative imac
associated with higher costs. Broken down by company size, the most important
nections between prevailing corporate cultures and the ability to act sustainably

¥ Junior exploration companies often lack the managerial capacity, experie
financial ability to engage local communities in a dialogue about the nat
their work at the initial exploration stages of development. This can lead t
understandings and long-term grievances from what otherwise could be 1
easy-to-handle issues. Developing strategies to communicate with locals ¢
ly often receives short shrift because a distinct corporate cultureNemphasi:
maintenance of a relatively low profile amongst locals as part of an overal
under the radar screenO attitude to initial exploration projectsNis engralnec
mindset of most juniors. Indeed, the ability to get into and out of successiv
quickly and with least resistance has been considered essential in the pa
cess among juniors;

¥  Mid-sized mining companies (OexpansionaryO juniors and intermediates)
involved in the most highly publicized negative situations, environmentall
socially. This is often because they are in a transitional stage between junic
rationism and senior extraction, where the learning curve is very steep, ¢
punishment for mistakes. The lack of financial flexibility and mining exper
within the firm are also major hurdles to success and the ability to resp:
changing risk environments; and

¥ Senior mining companies are the ones that seem to have embraced the
of sustainability with the most gusto, yet they are burdened with several
issues: dealing with the loss of reputation capital (often) attributable to the
of smaller firms; finding the line between offering benefits to communitie:
becoming a Oquasi- governmental entltyO and increasing corporate pre
grow and consolidate. Lost in the shuffle is the need for senior firms to ins
values of sustainability throughout the corporate entity, rather than have s
ability policies espoused mainly by upper managers.

Corporate culture generally is broken down into junior, intermediate and senior fir
tures, but there are more subtle divisions in size, activity types and corporate min
can further distinguish between firms exposed in this report.

In order to overcome difficulties in dealing with sustainability issues, the global

industry as a whole has to create an integrated understanding of what needs to
at each level of the mineral project life cycle to contribute to sustainability. The ir
to do so up until this point can be attributed to a lack of stidgdE#mental connec:
tionsandfundamental disconnaoteng many of the stakeholders involved. Key am
these is greater linkage between junior and senior company interests at the policy
tion level and more research devoted to understanding mining as a production
with a firm-centric analytical focus rather than the current focus on production lev:
holistic social and environmental concerns about mining. Local sites and situatic
to be the priorities of firms and other stakeholders in mining debates.
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1.4 Key Issues ldentified by the North American Mining Sector

This is a scoping document for the NAMS only and, as such, cannot claim to cure the indus-
tryOs ills. To do so would be premature, and the reliance on a single set of voices contribu
ing to the Ofuture of miningO debateNthe corporate sectorNis not acceptable. Finding com-
mon groundvithin and outsidd the industry is going to be the essential ingredient in the
transition to a more open and responsive corporate culture. What can be offered, however
is a series of OspotlightsO on issue areas that need to be addressed in further Mining, Minel
and Sustainable Development/Global Mining Initiative (MMSD/GMI) research, discussion
and analysi&These spotlights are meant to illuminate areas where conflicts can be triggered
by any of a series @ifrfdamental disconri@@mong different actors over issues relating to

the minerals industry. They come up repeatedly in discussions with industry contacts, and
need to be among the first areas examined by further study. They include:

¥ the relationship amongNand competing needs ofNjunior, mid-sized and senior

firms in the mineral production system. For example, the professional mindset
that guides the corporate culture of the firm may be on entirely different timelines
and wavelengths for a senior producer and a junior explorer. The senior firm often
seeks input from locals and searches for mechanisms to create a positive socic
environment around the mine. In this fashion, many seniors have seen sustainable
development as a value-addingNor at least, a risk-reducingNmechanism. Juniors
usually have short-term horizons, and many just want to Ofly under the radarO
until their initial explorations are complete. Despite these differences, the firms
are intimately related through the Oproject pipelineO;

¥ the juxtaposition of the need to enhance the overall reputation of the industry and
the need to maintain the healthy variation in the corporate cultures of different-
sized firms. The junior sector and its regulation, especially, needs to find middle
ground between the stifling of entrepreneurialism (the current Oparalysis by over-
regulation®) and increasingly negative public opinion created by the sensational-
ized cases of Opoor practicesO;

¥ the public perception of mining (generally benign or positive in Canada and over-
whelmingly negative in the U.S.) and the image projected in the popular media
(generally negative/sensationalized regardless of constituency) need to be
addressed proactively by the inddsthere is a disconnection between the mass
of information available about the role of the mining industry in economy, poli-
ty and society, and the perceptions about the industry. The industryOs message jus
doesnOt appear to be getting through, or is often presented in simplistic forms that
do not appeal to todayOs more attuned populace;

¥ the perception of the role of the mining company, in the eyes of the firm and the
eyes of the local communities with which they interact. There are mindset differ-
ences between the needs of companies to focus on the Osite,O and the demands
local communities that explorers and miners attend to the OsituationO around the
site;

¥ the definitions of sustainability among mining companies and interest groups.
The NAMS has a vision of sustainable development that needs to be articulated.
The member firms believe that the Othree-legged stoolO (environmental, econom-
ic and social) of sustainable development has been built with two strong legs and
a withered one. The weaker leg has been economic viability, which the industry
feels has been sacrificed unfairly and unfeasibly. Sustainability for mining needs to
recognize and incorporate the fundamental driver of the publicly-traded mining
companyNthe generation of profits and value added for shareholders;
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¥

one of the most serious and far-reaching aspects of these fundamental dis
and indeed the root cause in many cases, is that mining is almost alway:
ket-system industry. This is disconnected from the planning-system needs
tainable development and local consultation and participation;

the paradox of CanadaOs role as a globally dominant mining country and
tial victim of its own success. This argument examines the declining impc
of domestic Ohome places,O with them being replaced by what one industi
calls Ointernational portalsO; and

a disconnection between the capacity of firms to Ogo internationalONan i
in their action spacesNand their capacity to adapt their corporate cultL
maintain long-term positive interaction with these new international inte
(Ostay internationalQ), or their reaction space. Changing risks often prov
hard to handle abroad as they are in the Ohome place,O perhaps more <
of unfamiliarity with the cultural, political and legal structures in these fo
countries.

1.5 Future Direction for Research and Action

This study, while focusing on the North American mining sector, isolates severs
issues facing the increasingly inter-connected global mining industry. From th
examination, several areas of future research needs at this global level have
including:

¥

the need to create a self-sustaining research organization that focuses not
industry-wide quantification of production and exploration trends, but exar
individual firms and the relationship between them and other stakeholders. T
trick here is that the research OengineO cannot be perceived to be a tool for
try to propagate its own positive vision of its activities; this needs to be a c
independently run organization. Credibility with the public is the key here;

highlighting the mining industryOs need to focus on isolating Obest practices
value created by acting in a sustainable fashion in order to light the path tow.
tainable mining. This involves devoting more attention to OsustainabilityO n
as a cost and a requirement to change public perception and policy, but as ¢
tial value-adding mechanism of the successful modern mining corporation;

examining the mining industry as a Omineral production systemO rather th
trarily divorcing the activities of individual firms. For example, the explor.
OindustryO needs to be re-conceptualized as a research and developme
the overall mining industry and therefore treated as an integral part of it;

more examination of the risks that face mining firms and how these risk:
how they are perceivedNlimit the action spaces of firms. The creation of |
of practice and corporate policy for all aspects of project development thro
mineral production chainNto which the industry should aspireNdemands re
nition of the changing risk environments that limit the actions and reactio
individual firms at any given time within the system; and

examination of the movement toward globalization in mining, and what €
this has on the ability of the industry to adapt Oacross the boardO to spee
on the road to sustainability.
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Endnotes

1 Corporate culture is a term often used to refer to information flows, social and political val-
ues, and other aspects of theamaindividuatorporation works and presents its face to the
outside world. In this instance, we are looking at the mining industry as having a discernible
corporate culture at a holistic, industry-wide level, as well as breaking down differences in cor-
porate cultures based on firm size, organizational focus, Ohome places,O etc. A more in-dept
definition of mining corporate culture is presented in Chapter 2.

2 A company@stion spacethe investment boundaries it places on itself due to the knowl-
edge, financial capacity and corporate agenda of the firm. Similarly, a creaghioyOs
spacs its ability to react to (often rapidly) changing variables in its business environment,
constrained of course by the same set of conditions as the action space.

3 And beyond the MMSD/GMI lifetime of course. With their limited time mandates, these ini-
tiatives will in 2002 be passing on the torch to other initiatives and/or organizations to for-
ward the debate. It is to these actors that this report speaks to in the long run.

4 The mining industry has often been criticized for its reactive public engagement strategies,
accused of Oclosing ranksO when there are public concerns over environmental or social isst
at the minesite or industry wide level. In addition, most of the public relations work done at
the industry level has been Opreaching to the convertedONdistributing information to people
already actively supportive of the industryNrather than reaching out to new audiences.
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2. |ntr0ducti0n Based on current mineral

consumption, each North
OTheir lamp-lit world down there is as necessary to the daylight world above asAmerican will require over
the flowerE More than anyone else, perhaps, the miner can stand as the type o lifetime about 800
worker, not only because his work is so exaggeratedly awful, but also because it iPounds of lead and zinc,
essary and yet so remote from our experience, so invisible, as it were, that we 1200 pounds of copper,

forgetting it as we forget the blood in our-v@ewge Orwell iihe Road to Wigan Pier’%%° po“f”o:s of a'“(;“iml’m'
(1958) 14 tons of clays and salt,

16 tons of iron and over
OA mine is a hole in the ground with a liar onatitfibOted to Mark Twain, successfL600 tons of stone, sand,

novelist and failed prospector in 1860s Nevada (Twain: 1872) gravel and cement
(Natural Resources

The words of Orwell and Twain are not chosen here to offer a trite commentary Canada: 199%).

state of mining. Rather, they were chosen because they represent the highlyNif n

lesslyNconvoluted nature of the debate over miningOs (and minersO) role in sc

in sustainable development. Although couched in the language of OsustainalODouble Standard: What
recent times, there has long been a debate over the costs and benefits of mining.happens when Canadian
years, theostare typically measured not so much in human sweat and hardship, mining companies go
the case in OrwellOs exaggeratedly awful work in the British coal mines of thabroad?0 -

Rather, they are now measured more by the unsightly and often environmental Héadline inThe Peak,
aging mine life cycle that starts with exploration and continues long after the clcst'"zjOn tFraser UniversityOs
the minesite (if ever). Increasingly, the costs are also measured in social dislocaz\;’ari?] ;gvé%%%ge\:vith an
nomic alteration and environmental disengagement of local communities from ths ' ’

. . - - accompanying picture of
ural surroundings, particularly in less developed regions. the horrible working

conditions at an open pit
gold mine in Brazil.
Unfortunately, the picture is
of a non-Canadian
garimpeiro (or peasant
And yet, behind these questions and demands the general public knows little alminer) operation
corporate sectors that drive the industry. While the bitter critique levelled by Mark

some 130-odd years ago could still pass for much of public opinion, most cot

explain much beyond a visceral dislike for environmental degradation. There is

enough credible information made available to the public. And what information i<

able is generally wrapped up in competing innuendoes, generally reactive in nal

certainly lacking in the transparency and legitimacy that the public demands and

in an information age. Mining is often an easy target for criticism because of the

ity of its costs versus the seeming invisibility of its benefits; a necessary evil that

nant of Osmokestack societyO to be toleratedth@a/aut not-in-my-backyard

(NIMBY).O

This report is an attempt to start building a bridge across this credibility gap. It pi

neither defence nor damnation of mining; rather it is an examination of the indust

seeks to break down the structures inside its corporate sector in more detail thar

viously been attempted. Why? To reach dual audiences, both of which can bene

a more detached perspective. In part, to shed a little light on this world Oinvisible

general public; in part, to put some popular perceptions of the industry to the an.

test. And in large part, to cause industry members to take a look at themselves ©We often talk about

role in seeing mining become more sustainable. working on getting
information to the public.

This report starts with the credo that mining is neither good nor illNit simplywhat we need to
Without it, the modern world could not function; how future mining practices and differentiate more is the
icy are managed is up to our ability to better understand the structures that makekey role of perceptions, not
industry. The corporate sector of the mining industry has much to tell us, and miust information.O -

learn. This corporate monologue is hoped to contribute to future substantial diExPloration Manager of a
amongall stakeholders.

The benefitare OrwellOs Oblood in our veinsONthe minerals and metals that pro
the standards of living the modern world either has or longs after. That minere
metals are absolutely necessary for the sustenance of human life is not in questio
what is questioned are the methods used to find, extract and refine these materia

junior firm
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2.1 Background ® MMSD

Mining, Minerals and Sustainable Development (MMSD) is an independently managed,
mining industry-funded, two-year research project attempting to develop a framework of
issues and options for the global mining industry to come to terms with Osustainability.O
MMSD is part of the Global Mining Initiative (GMI), the self-described Ochange agent
for a transition to sustainable development in the mining industryO (Global Mining
Initiative: 2001). Part of the MMSD global mandate is for each of the four regional
groups (North America, South America, Africa and Australia) to create region-specific
industry profiles to enhance understanding of current structures and future needs across
the world. This report is the only such effort to focus mainly on the corporate structures
that are pervasive in the increasingly borderless mining industry. So part of our mandate
has also become to examine how North American mining fits into the global industry.

2.2 Purposes of the Project

MMSD is an independent

research body reporting to

the Global Mining Initiative

- (Global Mining Initiative:
2001)

At a meeting of the MMSDBNA Canadian sub-group in Winnipeg in December 2000,
one of the priority tasks assigned was to develop a profile of the mining industry in
Canada. In addition, MMSD North America later decided that the U.S. mining sector
(USMS) needed to be examined and compared to the Canadian sector. While this can-
not be done at an exhaustive level in this study, inroads to comparative analysis have bee
made by creating a database of U.S. firms and through interaction with key contacts in
the industry. This report is, in part, the fulfillment of Task 1 of MMSDDNA, defined as
follows (paraphrasing from MMSDPNorth America: 2000):

Task 1. Current/Historic Profile

Purposf@o develop a current and historic profile of the North American minerals/met-
als industry from the perspective of sustainability. The profile will include a description
of:

1. the junior to senior community of players that comprise the industry and form an
integrated production system;

2. the role of North American companies off-shore and the role of non-North
American companies working in North American constituencies; and

3. the commodities that are generated and the significance that each plays in the
global supply.

In the past, the simplistic structural dichotomy of mining firms being either junior or
senior has seemed to suffice for the industry itself and for the public. The authorOs recer
MA thesis on the Canadian mining industry (MacDonald: 2000a) unearthed a more
complex set of organizational types, fiscal capacities and corporate interactions. That pre
liminary study showed much still needs to be learned about the reality (rather than the
reputation) of the Canadian mineral production system. This report takes this analysis
beyond the Vancouver-based mining sector (VBMS) which was the focus of previous
work, and compares it with other portions of what we have called here the North
American Mining Sector (NAMS).

In the end, this particular research project contributes three things to the MMSD/GMI
initiatives:
1. A working document for the MMSD initiative that gives a broad outline of the
ONorth American mining sector,O with a focus on the corporate structures and
inter-firm relations that make up the Omineral production system.O It will serve as

a foundation piece as well as a discussion paper posing questions for future proj-
ects to consider.
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2. More dialogue in general on the changing nature of the North American nOThe recent series in the
sector, and increased recognition of the workings of the MMSD initiative Seattle paper (the Seattle
represents a move toward Osustainable mining.O This has come about as PostIntelligencer: McClure
the roundtable/interviews done across Canada by this researcher, the ana"d Schneider: 2001) is
sented herein, and feedback from readers to the author and MMSD repr(¢ MOSt concentrated,

fi ft d focused, anti-mining series
Ives alterwards. of articles. It went on for

3. Areport that addresses the critical gap between information and perceptio Weeks. They had article
mining industry. What this means is that while the statistical data that are sngﬁer a_”"?llle anu;
used to define the industry are examined here, they are considered to be r‘i:g’;]t't‘g”ethte bt
important than perceptions about the state of the industry from within and tphinjgs ;nining has done in
the outside. Factual data is no more valuable than perception here, becaiye states. It serves to
ple and not statistics govern mining, like all industries. Therefore, it is to the reinforce stereotypes about
of the people that run the companies rather than the industryOs raw prominingg I cringed when
numbers to which this report closest bends its ear. I read it.O -
Canadian mining journalist
2.3 Limitations of the Report: A Comment on Methods and Commodity

Types

The North American mining sector is not a homogenous group of companies. Ir
tion, the commaodity targets of the member firms vary widely. The following Table
list of minerals types widely considered to encompass the Omining industryO:

Table 1: Metals and Mineral Products (Source: Hodge 2001)

Category Metal/mineral

1. Metals aluminum (bauxite), antimony, barium, beryllium, bismuth, cac
um, calcium metals, chromium, cobalt, copper, germanium, g
indium, iron and steel, iron ore, lead, lithium, magnesium and n
nesium compounds, manganese, mercury, mineral pigments, r
denum, nickel, niobium, platinum group metals, rare earth me
selenium, silicon, silver, strontium, tantalum, tin, titanium met:
tungsten, vanadium, zinc, zirconium, (plus others)

2. Non-metals Abrasives, arsenic, asbestos, barite and witherite, boron, b
calcium, chlorine and chlorine compounds, diamonds, felds
fluorspar, glass and glassware products, graphite, gypsum, i
mica, nitrogen, pearls, peat, perlite, phosphate and phosphate
pounds, potash and potassium compounds, salt and sodium
pounds, silica and silica compounds, sulphur and sulphur compo
talc, soapstone and pyrophyllite, titanium oxides, vermiculite, (
others)

3. Structural Materials Cement, clay and clay products, dolomite, granite, lime, lim
flux and other limestone, marble, travertine and other calcar
stones, olivine, sand and gravel, sandstone, slate, (plus others

4. Energy Coal and coke, oil and tar sands, uranium and thorium (note
uranium and thorium are metals)

This report focuses attention on the metals sector in part because it has a produc
tem distinct from other mineral products. It is also the subject of most public co
over environment and social transformation, rightly or wrdvighals are also separalt
ed from the other categories because of the different cost breakdowns and risks
ed with steps on the production chain. In particular, this Ohard rockO industry, wh
duction is so costly, has little semblance to the liquid petroleum and gases inc
where production costs are relatively inexpénsive.
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The metals sector is
defined by risk. More so
than with any other
mineral sector, and
perhaps any other industry
in the world, the metals
sector is a Orisky business.O

OThese new regulations
[National Policy 43-101]
on Qualified Persons; they
have eliminated the
prospector from the
equation. Just wiped
them out.O
- President of a junior firm

While exploration for metals needs to be cheap to compensate for high production costs,
it is by no means easy. Indeed, one of the defining elements of metals mining is the divi-
sion of labour between exploration companies supported by the risk capital markets, and
production companies who are supported by institutional investors as well as their own
debt financing. This differentiates them from non-metals and structural materials, where
the same firms most often do exploration and production. This is because deposits of
OindustrialsO are often much easier to delineate in situ, occur in larger, more consolidat
ed amounts over much wider geographic spread, and are cheaper to extract and refine (|
this is necessary at all). Aggregates and other structural minerals are well distributed ir
massive quantities across the world, and often there are different materials that can be uti
lized depending on local availability (United States Geological Survey: 1999). Thus, and
because of the extremely high transport costs of bulk materials compared to metals, struc
tural mineral operations are based more on proximity to markets than the metals sector.
This easy exploration, bulk production, lack of need for refining and localization, all
make for a less Orisky businessO in industrial minerals. And, as we shall see, risk in
many and varied forms is what truly defines the metals sector.

Nonetheless, the other mineral types will not be completely neglected, as they represen
important economic and environmental concerns. Where applicable, industrial minerals
and coal are compared to metals to show their relative value to the North American min-
ing economies. In addition, there is some space devoted to OnicheO firms, including the
rapidly growing diamond mining sector, which Natural Resources Canada (NRCan) data
indicate was the number one commodity explored for in Canada for the first time in
200001 (Natural Resources Canada: 2001). Diamonds, although they are not a metal-
lic element, fit into the analysis here because they are being explored for in large part by
the same firms and the same geologists as the metals, and are extracted in a similar fas
ion to most metals mining operations (the Odrill, blast and muckO model).

Another area of limitation in this report is the exclusion adidiwashat have played

key roles in the industry in the past: private companies and independent prospectors. It
is virtually impossible to get reliable data about the role of these groups, because they ar
not subject to the same reporting requirements as the publicly traded firms. In addition,
as the industry and its regulations have modernized, become more risky and expensive t
maintain, and rely more heavily on venture capital infusions, these traditional parties
have become less important to the overall sector than they have been in the past. Wher
applicable, some mention is given to their current and historical role in the industry.

2.4 Structure of the Report

This report is structured to meet two goalsNone analytical and the other conceptual:

1. To devise a new methodology for a deeper examination of the mining industry.
This is accomplished in two ways:

a. By simplifying and coalescing the massive, yet widely dispersed, quantitative
data available on the North American mining statictuded is a broad
sampling of miningOs vital statistics, with special emphasis on how these sta-
tistics relate to the future of the industry.

b. By using qualitative analysis and direct dialogue with industry members to
better understand what makes the NAMS tick, where problems are faced and
what the future may hold according to the industry members themselves.
Every effort is made here to allow their words and actions to speak for them-
selves.

2. The second, overarching goal of this project is to understand the capacities and
incapacities of the corporate portion of the NAMS to function sustainably. With
that in mind, many sections include OSpotlightsO that analyze the implications of

10
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different aspects of mining on the overall sustainability question. It is argue
in that the ability to function according to the dictates of sustainability deg
on two thingsNthe mindset of the individuals invohamiporate cultjrend
the ability of those actors to both see the necessity of, and have the cap
adapt to change (a corporation or industcyiOsandreaction spacesn indus-
tryOs (or corporationOs) action (and reaction) spaces and corporate culture
by three elements: its internal structure, the external environment in wt
functions and, perhaps most importantly, decision-makersO perceptions
environments and their place in it.

With these goals in mind, the report is divided into the following chapters:

¥ Chapter 3 illustrates the methods used to create this report, admits their
tions and critiques other data sets and reporting organizations. In additic
key notion of mining aspaoduction systesroutlined as the conceptual fram
work used to describe the NAMS.

¥ Chapter 4 breaks down the Canadian mining sector into its constituent
First, the locations, structures and functions of individual firms are expos
their contributions to the overall production system; then an effort is ma
look beyond the numbers at the relationships in the sector and at some ke
confronting it. The majority of this reportOs key themes are introduced tr
analysis of the Canadian industry.

¥ Chapter 5 does much the same for the United States mining sector, but to
limited degree. This is due to the size of the sector and to this projectC
Canadian focus and short timelines. More detailed research into aspect:
USMS is called for in the conclusions.

¥ Chapter 6 summarizes and then compares the structures of the Canadian .
mining sectors, and attempts to determine whether such a thing as a !
American mining sectorO even exists in a globalizing industry, examining |
taposition of Ohome placeO with increasing international mobility, and the
implications of current industry consolidation patterns.

¥ Chapter 7 examines miningOs corporate culture and its role in the ability ¢
attempts byNthe industry to conform to Osustainability.O Essential patterns
lems and issues are highlighted.

¥ Chapter 8 identifies past patterns and ones that will occur in the mining
tries of Canada and the United States if current trends continue. Several
mental disconnectsO among actors over OsustainabilityO issues are ident
that need further study and discussion are presented; and potential action ¢
offered for review.
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Endnotes

5

In this report, the sidebars are used to highlight key facts or anecdotes to support the argu-
ments being developed. Many of the sidebars are interview responses.

Of course, Mexico, Central America and the Caribbean all are considered part of North
America in most instances. However, all of these countries have such different economic,
political, and socio-cultural attributes from the U.S. and Canada that including them in the
analysis would be misleading. These nations (with the debatable exception of Mexico) are also
generally target (bost countries for mining companies, rather than having well established
domestically-controlled mining industries. Hopefully, these nations will receive more exami-
nation through the MMSD South America initiative.

McClure and SchneiderOs (2001) series of Oanti-miningO artiSkeatile tRest-Intelligencer
(wherein much of the U.S. west is envisioned as a toxic dumping playground for uncaring
mining interests) represent perhaps an extreme example of the treatment of mining issues by
the popular press.

Even this Oclear cutO comparison shows that defining the Omining industryO is a difficult task
however. For example, the oil sands of northern Alberta turn this equation on its head, involv-
ing massive earth moving operations with highly capital-intensive equipment and infrastruc-
ture, more typical of Ohard rockO mining.

The fact that there is no comprehensive guide on the North American mining sector, both in
guantitative and qualitative terms, should be of major concern to any efforts to bring about
substantive change in the industry. How can we know what the problems are, or make any
real progress toward the goals of sustainability, without a central point (i.e., a policy centre)
for the understanding of and dissemination of information on said industry?

12
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3. Methodology

This chapter breaks down the methodology using the two main goals of the rep
guide. First, the mixture of qualitative and quantitative analysis that is attempting
deeperO into how the mining industry actually works at the corporate level is ratic
Second, the conceptual framework of the study is defined in more detail, focu:
mining as a production system, and the consequent roles of corporate culture
places and risk in defining the modern North American mining sector.

3.1 Analytical Methods

The mining industry has never been much for navel gazing (for example, the Ci

industry, along with the federal government, allowed the only academic policy ir . ~ .
.2 . . .= . ..,OWhy donOt you just get

for mining in Canada, Queens UniversityOs Centre for Resource Studies, to witl, "\\ -\« Economics

and die in th(_a 19903_). While there are a multitude of quantitative analys_es of PrO(Group data and use that?0 -

and exploration statistics collected by governments, industry organizations and rederal government

groups, there is little qualitative analysis of the industry, especially in regards to (official, on where to find a

ing the roles of different firm types. The traditional dichotomy of junior and senior solid database of Canadian

(or large firm and small firm) is often the only differentiation attempted. In add mining companies.

much of the quantitative analysis is based on industry-wide analysis, negating tkUnfortunately, a copy of

ity to examine even simple things like the role of firm size on organizational focithe MEGOs annual report

limitations are ones this study attempts to address. costs CDN$10,000!

3.1.1 Database Structures and Replicability

Because this project was designed as a broad overview to be conducted in a shor
od, there has not been room for extensive databasel8Ragpsmus database research
Canadian firms (MacDonald: 2000a) was utilized to identify topic areas to examine
in content analysis research and in interview/roundtable settings. A gap analysis
done to see what mining sectors needed to be examined in more depth. That gay
determined that the USMS had the least information available on individual firm
tures. Accordingly, a population database has been created for this sector. The p
of 223 USMS firms is examined for several variables, while the structures and ac
100 of those firms, randomly selected, are examined in detail utilizing over 20 discl
ables per firm (see Appendix 3 for more on the USMS database structure).

A secondary database used is from the aforementioned previous work by thi:
(MacDonald: 2000a), which examined the population of Vancouver-based mining ¢
nies with interests in Latin America from 1987 to 1998. This database attempted t
a comprehensive picture of individual firm characteristics and investment patterns,
deeper than the traditional statistical analysis of countrywide exploration and pro
trends. This database is similar in structure to that created for the USMS sample ¢

OLittle attention (in
mining) is paid to
gathering meaningful
physical and operating

- o N data in useful and reliabl
n SPOTLIGHT: Longitudinal Databases and the Mining Industite longitudinal dztggzsuesse. goir;e(;ﬁe'iﬂ;

database, which studies individual firms or entire populations over time, is & iihe quality of information
research useful not only as a baseline, but as a repetitive mechanism. Once thysed in making both
work is laid, repeating the exercise across time and space is simple and, accordinstrategic and operating
try sources, a worthwhile and underutilized endeavour in understanding hetdecisions is primitiveE
OprimitivelyO understood mining industry strategies and structures at the individEffective planning systems
level. Such research thus acts to illuminate the past problems, current concerns edo not exist in many
directions of the industry. This form of research needs to be continued by whateyMining companies, and a
term mechanisms are created coming out of the MMSD/GMI process. It is a cos'¢active approach to

tive way of providing industry analysis and information transparently, Iegitimateggzkt’i'sllss?Q%g;ﬁzge
accessible to a wider audience. It also could provide a tool to help overcome the

X : .—dominant basis for action.O -
of the industry to plan long-term, a theme that resounds throughout this analysis i hardson (1992)
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The Mining Association of
Canada represents 32

production-oriented mining

companies; the Prospectors

and Developers Association
of Canada ostensibly

represents the interests of
the remainder (estimated
to be between 1,200 and
2,000 total corporate

entities).

OMEG is no longer
involved with our survey.
They have no interest in

the small firm sector.O

- Executive with an

industry organization

It should be noted that the source material for the databases is not without flaws. The
Financial PostOanadian Mines Handboaksl American Mines Handboksutham

Mining Group: 2001a and b) do not clearly delineate the nationality of mining firms.
This is perhaps understandable in an industry that often belies national boundaries, but
that does complicate the research. Here, a Canadian mining firm is defined as a publicly
traded entity with its head office in Canada; not majority controlled by a foreign entity;
and holds rights to at least one property focused on mineral investment, exploration or
production. A similar definition covers USMS firms.

3.1.2 Utilization of External Data Sources

One driver behind this report was that existing data sources on the NAMS are sectorally
defined and limited in their focus. The following details existing sources of data on the
mining industry in North America, with notes on their limitations. Despite these limi-
tations, each source of information provided valuable statistical data used in this report:

¥ Natural Resources Canada (NRCan) provides some of the most comprehensive
data on the production levels of all minerals and metals in Canada. In addition,
they carry out an annual survey on exploration expenditures by Canadian com-
panies and in Canadian constituencies. Unfortunately, the data collected is super-
ficial in that it focuses on end product results and a simple notion of firm size
(large firm vs. small firm), with a subsequent inability to highlight firm-based
functions and strategiés.

¥ The National Mining Association (NMA), Northwest Mining Association
(NWMA) and the U.S. Geological Survey (USGS) are the three biggest providers
of information on the USMS. Their information is almost solely limited to pro-
duction statistics. The lack of exploration sector analysis in the U.S. has left a
research gap that necessitated this study to assemble a corporate population date
base for the USMS.

¥ The main source of data on the role of mining in the Canadian economy comes
from the national industry organizations, in particular the Mining Association of
Canada, which provides data on production statistics, including CanadaOs global
rankings. Again, exploration statistics are not generally under their purview,
because their mandate is to lobby on the behalf of mioeaers

¥ The Prospectors and Developers Association of Canada is the national organiza-
tion to promote the interests of the junior sector. One of the things it does is iden-
tify the population of junior firms in Canada. The PDAC data is very illuminat-
ing, yet incomplete. Its database is simplistic in some key areas (i.e., the examina-
tion of individual rather than just agglomerations of firms) that this study will
attempt to strengthen.

¥ Other data sources include industry analysts (e.g., Canaccord Capital) or inde-
pendent research groups like the aforementioned MEG. The Metals Economics
Group, based in Halifax, has some of the most in-depth analysis of the large firm
sector available. They show little interest, however, in the junior sector, or at the
very least that vast majority of the sector that does not spend at least CDN$4 mil-
lion annually on exploration. Further, their material is priced out of reach of lay
persons (not to mention researchers!).

3.1.3 Roundtable/Interview Respondents and Question Types

This project went beyond quantitative data collection to directly engage mining industry
executives, as well as key contacts from outside the corporate sector. There were thre
types of interviews, excerpts of which are found throughout this report:

14
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¥ 17 interviews with Vancouver-based mining firm executives during late 19
early 2000.

¥ 19 interviews with corporate executives, consultants and key contacts |
June and August of 2004.

¥ Three roundtable meetings, with over 55 total representatives from: C:
Mineral Exploration Group, members of Natural Resources CanadaOs N
and Metals Sector in Ottawa, and members of TorontoOs junior mining cc
nity in a PDAC-sponsored event.

These interviews and meetings focused on several aspects of corporate culture
rent and future mining issues, including (but not limited to):

¥ the nature of the different mining communities; perception of community;
of mining in North America;

¥ the relationships between firms of different sizes and type, at local, natio
international levels;

¥ current issues of importance to the mining industry and perceptions fi
future;

¥ the nature of risks faced by the mining industry;

getting the corporate perspective on the concepts of Osustainable deve
and how mining is attempting to come to grips with this concept; and

¥ the globalization of the mining industry and impacts on the individual firm
the structure of the industry.

3.1.4 Content Analysis of Annual Reports

During the course of this study, annual reports from 1999 and 2000 for 308 pt
traded mining companies from Canada (245), the U.S. (45) and other countrieA'a'HarkhO”eE (1993)f
were collected. This supplemented an earlier collection of annual reports from 2 = :eaf):tsei::se ©
1998 for over 150 Canadian mining companies. The annual reporting of mining researchir'?g mining firms is
alongside other reporting documents like prospectuses, Environmental, Heayortant because they
Safety (E, H and S) reports, and sustainable development reports, provide 'provide a valuable Ocultural
insight into the size, strategies, organizational foci, strengths and weaknesses (contextO to sectoral studies.
ual firms; and a broad assessment of changing market and other risk environmei

nal to the firm. While annual reports must be treated with a grain of salt (they rej

the public face that the firm uses to attempt to promote its value to current and

tial shareholders, after all), they are a valuable resource in studying the changir

ties of an industry. This is especially true for an industry like mining that has bee

riencing a crisis over the past half decade (what with low metals prices, lowerin

opinion of mining as an economic activity, higher pressures from civil society

industry to Oopen its booksO and Oact sustainably,O and an extremely weak fi

mate to raise money for projectsNall issues that will be exposed in this study).

All together, these different analytical methods allow this study a depth and bre
research that has been sorely lacking in previous mining research. Regardless, t
the merits of the analytical tools, is the fact that without a solid conceptual founde
a new way of envisioning how the mining industry worksNthis report would add
value. It is to this conceptual framework we turn our attention now.

3.2 Conceptual Framework

Not only does this study utilize a multitude of analytical methods, the mining inc
and its member firms are alsaceivenf in new ways. This section defines some of
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OLook down at the street
there. All those people
driving around in cars

made primarily of metals.

And yet, if you ask them,

most will say they donOt
care about mining, donOt
need it, itOs dirty.O
- Exploration
Vice-President of a
junior company

conceptual elements that drive this new way of seeing the industry, focusing on what
makes up a mineral production system, the production chain of mineral project devel-
opment, and on defining and highlighting the divisions of labour among different firm
types within the industry. Highlighted are the hypothetical key roles of Oproduction sys-
tems, O Ohome placeO and OriskO in understanding the corporate culture as well as
action/reaction spaces of the corporate mining community.

3.2.1 What is a Mineral Production System?

When conceiving of a production system, the analogy of a car is a Useful ant®-

mobile is basically a production system in miniature. It utilizes the systemic relations of a
multitude of parts and processes to produce end productsNforward movement and con-
trollable high-speed transportation. None of these parts can provide the product, or even a
portion thereof, without a working production system. At the industry level, a production
system has been defined by Hayter (1997) as Onetworks of firms that are linked to one
another through flows of goods and services in order to manufacture a particular product.C

For the purposes of the mining industry, some modifications are necessary. Mining as an
industry has special limitations because by nature its Ofinal end use productO is most ofte
a commodity rather than a manufactured item. Commodities (e.g., grain, lumber, met-
als) are much more subject to price fluctuations than consumer durables or value-addec
manufactured goods, having prices controlled almost entirely by external supply and
demand considerations, with virtually no room for value-adding through product differ-
entiation. They are also site specific. Firms cooperate in moving OprojectsO rather tha
OproductsO up the production chain, tied to one location from which mimgvals
extracted. It is this Omay beONthe notion of riskNthat is another defining element to be
discussed later. Additionally burdensome are the long time sequences prior to seeing an
return from a mining project, and the massive development costs that need to be
financed prior to any income being generated.

These special limitations make the industry extremely vulnerable to factors beyond their
immediate control, highly specialized in their economic activities, and extremely cautious
when planning a development project. All of these attributes, while valuable survival

tools for miners, count against flexibility and adaptation to change, according to many

industry insiders:

OThe market is driven by growth, rightly or wrongly. It should be driven by improve
ment, better profit margins and efficiencies, but that is not feasible in mining. Loo
at it here, and tell this to the world if you can. Mining is hamstrung in many ways
but one of the most fundamental is that the finite nature of the resource defines
industry. We would love to build our reputation on quality and corporate efficienc
building profits and assets internally. We would excel as a corporation in that en\
ronment. However, with a finite commodified resource as our main industrial outpu
we need to focus on adding to resources and cutting costs per unit, and there is nc
around it'O P Vice-President, Development, senior firm.

Analysis of a mineral production system thus needs to consider the economic and political
environment in which the firms work, given that stakeholders outside the corporate sector also
play vital roles in production decisions and project outcomes. In mining, the production sys-
tem is thushe sum total of the relationships in all steps in the mineral production chain
from the initial exploration decision to the selling of the metals on the open market. This
includes all aspects of a mineral life cycle from initial demand creation by society to the
post-mining phases of development which post-date the sale of metals to consumers.

The global corporate metals mining industry needs to be seen as a production system
something with which the industry has never come to terms. It has previously been envi-
sioned as a hyper-competitive system, with junior and senior firms stratified in such a
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Table 2: Generalized Model of the Mineral Development and Mining Process

n

Phase Mineral Mineral Exploration Mineral Deposit Appraisal Mine Mine Environ-
Resource Complex | Production| mental
Assessme Develop- Restoratiof
VIRA Grassroots Exploration ment
EX-1 EX-2 EX-3 EX-4 EX-5 DA-1 DA-2 DA-3 DA-4 MCD MP EP
Stage Various Exploration Regional | ProspectingVerification Discovery | Mineral Project Project Feasibility | Mine develt Production, Mine com-
surveys, |planning |reconnais-|and groundof anom- |and delimi{ Deposit | engineerin¢economics| study, pro-| opment, | marketing | plex closu
research sance and| surveys of | alies and | tations of g definition. ductions | construc- | and renewaand
and surveys | anomalies | showings | mineral decision | tion of pro-| of reserves decommis
synthesis deposit cessing sioning,
plant and site restora
infrastruc- tion
ture
Objectives | Supply Select tar- | Seek anomConfirm | Investigate Discover, | Define the| Determine,| Obtain all | Diligently | Complete | Achieve | Restore
informa- | get com- |alies of the pres- |the cause | delimit and| limits, con- in an itera-| the infor- | validate ancmine develi commercial minesite,
tion and | modities. |interest ence, exadiof anom- |interpret |trols and |tive fash- |mation integrate | opment production | outside
tools Establish |over wide |location |alies. Find | grade quali-internal ion, in required | project dataand con- | on schedulgplant and
required to| exploration areas by | and charagmineral ty and ton- | distribu- | design, and deter-| interpreta- | struction | and meet | infrastruc-
develop theobjectives | various surteristics of | showings. | nage of a | tion of plans, mine, tions, esti- | on schedul¢cash flow | ture to
mineral and strate-| vey meth- | anomalies| Acquire new miner4 grades, schedules,| based on | mations, | and within | forecasts | environ-
potential | gies. ods. Select Acquire | additional | al deposit. | mineral capital costcorporate | plans and | budgets antand quanti{ mentally
economic | gelect tar- | the more | additional | claims, Determine | processing and operat; objectives,| evaluations specifica- |ty and qual-acceptable
benefit, in | get areas |Promising | claims, leases and if it consti- | characterig-ing cost | parametersto MCD | tions. ity specifi- | condition.
the per- | and sites. |targets. | leases and properties.| tutes a min-tics of the | estimates |for the ecorand pro- | Ensure effi; cations. | Ensure thg
spective of Acquire Acquire properties. eral deposit. | for all nomic, duction cientand |Achieve |future
sustainable o ims or | Claims or resource of Acquire all| aspects of | financial | objectives. | timely mine mine prof- | quality of
develop- permits if permits. Opotential | data the project|and social{ Decide on | complex | itability and the envi-
ment appropri- economic |required | Establish | political whether to| start-up company | ronment.
ate. interestO ta for project | technical |evaluation| undertake | according | survival in
justify more engineerincfeasibility |of the proj4 the mining| to schedule the perspe¢
intensive | and cost |and costs |ect. project. specifica- | tive of sus-
and estimation | thoroughly Obtain pert tions and | tainable
detailed and realisti mits and | cash flow | develop-
work. cally financing. | forecasts. | ment.
Evaluation Geoscientir Metal and | Remote | Ground, | Geological| Stripping, | Detailed | Pilot tests, | Market, Exhaustive| Project Production | Mine clo-
Methods |fic, mineral mineral sensing, |geological,| mapping |trenching, | mapping, | engineering prices, due dili- manage- | manage- |sure and
and eco- | market aerial pho-| geochemi-|and other | mapping, |sampling | design and|product |gence ment ment methi decommis|
nomic sur-| research. |tography |cal and surveys. |sampling, | and drilling planning. |develop- | review of allmethods in ods to sioning.
veys, Review of |and air- | geophysicaTrenching, | drilling on surface| Capital and|ment and | data inter- | a quality | ensure con- Environm-
research, |geological | borne geo- prospectin¢drilling and or from operating |financial | pretations, | assurance | tinuous ental
compila- |and ore physics. | and surveyssampling. under- costs for | studies. |plans and | perspectivequality and| restoratior
tions and | deposit Prospecting Compila- | Appraisal ground. mining, Environme| estimates. | Training | efficiency | and moni-
synthesis |informa- |geology |tion, of results, Systematig mineral ntal, eco- | Evaluation| program |improve- | toring.
by govern-| tion and of| and geo- | appraisal g recommen mineralogy processing | nomic, of prof- for person4 ments.
ments, the legal, |chemistry. | results, dations for and miner- infrastruc- |financial, | itability, nel and Exploration
research |fiscal and | Appraisal, | recommentfurther al processt ture, envi- |and socio-| given the | detailed | deposit
institutes | socio-polit-| rating and | dations for| work, and ing tests. | ronmental | political geological,| start-up | appraisal
universitiesical contextselection offurther selection of Detailed | protection |risk analy-| technical, | plan to and devel-
and indus-| in various |anomalies|work, and | new environ- | and restora;sis. Pre-feafinancial | meet the | opment of
try. areas selection oftargets. mental and tion. sibility and qualitar require- | new zones
new site sur- | Technical |studies tive risks, | ments of | or deposits|
targets. veys. Pre-| risk analysi and up-side this on mine-
feasibility | Pre-feasibili factors. demanding site and offt
studies. | ty studies. period. mine-site.
Results Maps, Exploratior) Regional |Local Mineral Mineral Deposit appraisal project Mining Mining Mineral Restored
databases| projects | anomalies | anomalies | showings | deposit project complex | production| site
tools and
models
Mineral Undiscovered mineral potential Inferred Delimited Mineral Resource Mineral Reserve
Inventory - - - -
Speculative Hypothetical resource| |ngicated Indicated and Measured Proven and Probable
o ] ] Indicated: + 50 to 30% o
Estimation Error(targeted margin of error of tonnage/grade estimates at£hf00% +50% Measured: + 20 to 10% Proven (feasibility:

90% confidence level)

(often several sample grid dimen
are used in each category)

i + 10%, mining: + 5%) Full

complianc|

Investments Moderate Low, but increasing multiple investments. Larger and increasing multiple investment: Ver)i/IJ\?;gten:r;g?stnal
Risk Level | Low Very high, but decreasing risk of failure and financial Ig High, but decreasing risk of failure Nilggsg?rti?alt(r)islﬁw

(Adapted from Cranstone, Lemieux and Vallee: 1994, in Lemieux: 2001).
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OYou are talking apples
and oranges here. Putting
juniors and seniors
together in one industry
may be a fatal flaw.O
- Senior company
representative, on
examining mining as a
integrated production
system

way to make it seem that they are co-existent but not co-dependent (often they are treatec
as different industries). To recall the automotive analogy, this is like saying that the clutch
and gearbox in a car exist in proximity, but that their actions are only coincident rather
than mutually self-supportive and necessary. It will also be shown that considering dif-
ferent corporate actors in the mining industry as being in Odifferent industriesO create:
arbitrary and artificial boundaries. These boundaries actually limit the capacity of the
industry as a whole to come to grips with sustainability and thereby also limit the abili-
ty to institute constructive change at the industry level.

The definition of a mineral production system used here relies heavily on another con-
ceptNthe mineral production chairhis is essentially the mineral production system
without actors or risk. Perhaps the best breakdown of this production chain is a general-
ized model of the mineral development and mining process created by Natural Resources
Canada (Cranstone, Lemieux and Vallee: 1994, in Lemieux: 2001), shown in Table 2.

There are two major problems with looking solely at mining projects as a production
chainl4 One is that the relationshipstweeactors are often not made clear. The devel-
opment of projects from stage to stage in the NRCan model in Table 2, for example,
appears seamless. Yet, project development often includes a transfer of ownership c
effective control between parties at different stages. This often occurs several times dur
ing the life of a mining development. Because of this and other influences, the mineral
production system is a much more risky business than implied in this model.

And further to risk, Cranstone, Lemieux and ValleeOs model does not adequately explail
the complexity of risks facing the mining industry at each stage in the mineral life cycle.
To their way of thinking, risk is a singular element that varies in importance from very
high to low, and where each level on the production chain has an easily calculable degre
of risk. This is a very limited examination of what is really a multi-faceted set of phe-
nomena that changes rapidly over time and space (as will be shown in the analysis o
changing investment patterns of the CMS in Section 4.2.6). MacDonald (2000a) looked
closer at mining risks and delineated risks of three types, as seen in Figure 1.

Figure 1: Risks Associated with the Mineral Industries

Intra-industry Rigk Intra-firm Risk
| Discovery Risl Geologic Ri:*k | Inertial Ri Exertial F*isk

I
| Project Risk

Temporal Rille'/ 1
lOverspeciaIiz Overdiversiiy| | Overexpansi+n

Extra-firm Ris|

What have

you got? Market Risk

The key question is:

What do firms doNhow
do they act, where do

they go, who do they
work withNin order to

reduce these risks to
a manageable level?

Bureaucratic
Expropriation

| Social Risk| | Commodity| | Access to

Prices Venture Capital

Enviro_nmental
Risk Linked to: Supply, Demand,

Replacement, Geopolitics Indirect Linkage
Industry Structure,
Comm, Speculation, etc.

Direct Linkage

Violent
Upheaval
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Intra-firm risksare those directly attributable to the management of the firm itself, OYou can look at 1,000
as the decision to expand into new regions or new steps up the production chailProperties to find 100
firm risk shows that none of the three major risk types actually operate in isolatio Worth spending a day on.
ever; commodity price fluctuations, among other risk factors, can make the mosi©f those 100, you can do

. the next round of work to
planner look foolish. whittle it down to 10 that

Intra-industry risksare those specific to the nature of the industry, such as the hicare worth a serious drilling
els of discovery risk facing mining firms, or the long lead times before productioiob (maybe $250-

(often 8D10 years), during which all manner of other risks may become paramo®>00.000). and of those 10
given project maybe one of them will
. turn into a mine.O -

Extra-firm risksare the ones that get the most press and the most blame from industr President of an
ers for problems in the industry. Things like commodity prices, social risk and politi€xploration junior on
can make or break projects without prejudice toward the money or time invested. discovery risk

The essential thing to remember about these risks is that they interact with eac

and they also change over time and space. Mitliagsky business, and any efforts i few years ago an
change the way the industry works must be aware of the risks inherent in the min¢advertisement for Bankers
duction system as well. These risks fundamentally limit the ability of the industry tTrust caught my attention.

to changing social, political, economic and environmental values. It warned: ORisk. You have to

. . . look at it even when you
Figure 2: Lifecycle of Minerals and Metals (Source: Natural Resources Canada: 1995)  4ondt want t0.O0 -

Vertzberger (1998)

Landfill

Obsolescence

Consumption Use, Society's Need for

Minerals and Metals

Semi-fabrication
and Fabrication

Prospecting

Exploration

Mine
Development

Minerals and Metals
Processing, Smelting
and Refining

RECYCL

Mining
Milling/Concentrating Ore Extracted
Land Reclamation

Mine Closed A .
Land Avaiable OThe old ways of doing

for Other Uses business in the background,
unregulated, are over. Like
it or not, we are in the
publicOs eglethe time O -
Important also in the mineral production system is the inclusion not only of the ¢Public relations expert on
rate actors who move projects through the production chain, and the risks that Mining (emphasis added)
those movements, but also external actors who have a say in the process. The cu

ance for these actorstakeholdeend their importance in the mineral production s\

tem has never been greater than it is today. An examination of the NRCan mode

minerals and metals life cycle (Figure 2) shows a couple of important facets of 1

eral production system that are controlled by external factors attributable to thes

holders: public demand for minerals, and (somewhat juxtaposed) public demand

tainable development (i.e., making land available for other uses and the importal

given to the re-use and recycling of metals). Twenty years ago, we would not h

ken of these so-called OsoftO issues as being part of the life cycle of minerals i

yet today they are at the forefront.

Some Minerals Sold Directly
(Industrials)
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The industry also finds itself on the horns of a dilemna created by societyOs dual demanc
for:

1) continued large quantities of inexpensive raw materials, and

2) substantive change in the social and environmental externalities created by the
companies that extract these raw materials. These changes cost time and money t
incorporate, but the associated costs are expected to be internalized by the corpo-
rations, not the consumers!

Figure 3 represents a simplified prototypical mineral production system, showing the three
main sectors involved: the corporate sector; the governmental and quasi-governmental bod
ies that regulate the activities of the mineral production system; and the public that demands
mineralsandsustainability-based industry governance. Note that only a small, highly con-
strained portion of the overall picture is made up of the Omining industryO itself, and that
very few extremely large firms can break out of the Ocommaodity trapO into value-added mar
ufacturing. Also of note is that while only a couple of relationships among the public, gov-
ernments and the corporate sector are highlighted here, a true diagram of the mineral pro-
duction system would be much more complex. It is this labyrinth of relationships, changing
risks and often conflicting demands over the breadth of the production chain to which the
mining industry finds itself adapting. The concept of mining as a production system makes
navigating these difficult times a little bit simpler because it shows the relationships among
stakeholders, and how the burden of risk and shoulder of blame is shared throughout.
Mining firms of all sizes are affected by industry-wide practices and reputation capital, for
example.

Figure 3: Stakeholders in a Prototypical Mineral Production System

Governments Corporate Sectors Public
1
1
Global ! Social/Environmental NGOs
Regional Final Demand 1 Related Local Communities
National 1 Industries Aboriginal Groups
State/Provincial 1 General Public
Local "Value Added" Global ! Suppliers Futie Generations
Mining | Consultants abour Groups
Sector Engineering
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Banking
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Stock Exchanges Population other professionals
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3.2.2 Other Definitional Issues Oln parallel with the growth

- L. . . . of the mining industry and
The Omining industryO is defined here as the population of member firms Whosyiying it was the growth of

trial occupation focuses on the exploration for, identification of, and/or extractia distinct exploration
solid minerals/metals from beneath the earthOs surface across a vast number industry. This industry
commodities (see Table 1 in Chapter 2). This includes all aspects of the mine lihas a structure and
from exploration to reclamation. This study disagrees with attempts to artificiallylife of its own.O -
gate the exploration and production sides of the industry. It will be shown that nc¢Harper and Andrews
are the separations illusory, they are a long-term danger to the creation of su:(2001)

mining.

The holistic notion of a Omining industryO is subdivided here through analysis ¢

ing sectors.O A mining sector can be defined as any divisible portion of the minin

try, whether the differentiating variable is location of head offices, commodity fo

organizational focus, among others. The analysis of distinct sectors within mini

point out both the obvious differences between and the unavoidable linkages wit

overall mining industry. In this study, the CMS and USMS were defined as bein(

rate sectors based on the hypothesis that the location of the Ohome placeO of

sector will be important in its overall composition and the corporate culture attribt

member firms. Whether this is a realistic assumption in a rapidly globalizing indus

be determined herein. In addition, the vast majority of this analysis focuses on t

als sector because it has different risks, stakeholder relations and corporate

from other mining sectors.

n SPOTLIGHT: OHome PlacesT@e notion of home place is an industrial geograj
concept that argues that the head office location of the original organization haOThe very strengths that
cations on the way that entity is subsequently run (its corporate culture), and ‘have led Vancouver to
competitiveness at home and abroad (its action space). For example, it can bhouse the biggest
that locating oneOs head office in Canada provides access not only to capita concentration of
to a positive Ocritical massO of inter-firm relations, communication links and s &xPloration geologists in
In this study, home places are analyzed both at the national and Ocommunity¢'"® "(‘gor'.d h"a"e ibuted
the corporate mining sector. In the mining industry, there has been a recenfoa:‘g?;ﬁigy contribute
movement toward globalization in the corporate sector, especially in the ea,,ginalization of the

mid-1990s. This movement is argued to have implications for place-based min ygfession in B.C.O -

tors that are strong internationally as well as those that are not, the so-callémacDonald (2000b)

countries.O For example, the U.S. is now more of a OhostO country than a Ohc

in the global mining industry. What implication does that have on its future cor

itiveness? These implications are not couched in traditional terms of first worlc

inance/third world subservience, or the strategic minerals propaganda of a C

era. Rather, it is argued that home place is a tenuous and perhaps self-defec

cept in the globalizing mining industry. For example, MacDonald (2000b) argue

Canada, ironically, having been the most successful country in exporting its |

tion system overseas, now faces the potential of long-term domestic corporate

in part associated with the effects of its overseas dominance! (See Chapter 4

on this paradox.)

OCorporate cultureO is loosely defined here as the mindset of the individual firn
peer group in the industry. For example, junior firms have a different corporate n
from senior or intermediate-sized firms, and Canadian firms have a different r
from Australian firms. The corporate culture of a firm (or sector at a Obig picture
can be argued to expand or reduce a firmOs Oaction space.O There are home pl.
global cities now where action spaces are widening to a global scale. Freemar
calls these Oglobal portals,O and their role in the industry continues to grow. Y
guestion remains: can the corporate culture of mining, so skiliekig globallyind
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the mindset and skill setaot locallyn a responsive and responsible manner? This study
will help to address this new spin on an old question.

A final definition looks at the flip side of a firmOs corporate action spaceNits ability to
react and adapt to changing risk environments over time. Herein, this adaptability is
called Oreaction space.O It will be shown that the capacity to move into new environment
does not guarantee success in those environments, and that one of the major problem
facing mining from a pragmatic as well as reputation perspective is that the industryO:s
action space expanded much quicker than its reaction space in the internationalization
movement of the 1990s. The ability of the industry to adapt to these changing risks over
time and space is a significant part of this analysis.

Endnotes

10 This consideration is given credence when one considers that even by the strict definitions uti-
lized here, the North American mining sector consists of close to 1,900 member firms (more
than 1,650 Canadian firms, and 223 American firms). The statistics are derived from the
Southam Mining Group (2001a and b).

11 This is in part due to necessity. NRCan data has to protect the confidentiality of its source
firms.

12 Overall there were 30 interviews with mining company representatives; four of whom were
senior company executives; four were intermediate company executives; and 22 were junior
company executives.

13 Perhaps ironically, mining insiders often use the example of a car to highlight the hypocrisy
they feel the industry is treated with in the publicOs eye! Ad campaigns and industry brochures
ask people where they would be without their modern conveniences like automobiles, and
then to consider the fact that the mining industryNso much reviledNprovided the vast bulk
of material inputs to make that machine. Much of the effort put forth in marketing campaigns
by the industry focuses on this reality that metals are absolutely essential to the modern world
and the living standards of (particularly Western) consumers. The merit of this argument has
not borne much fruit in the public relations tree thus far, however.

14 1t is beyond the scope of this document to break down in further detail the mine development
process that is so integral to the mineral production system. For those interested in further
examining this process, a recommended introduction is Placer DoMaéD&selopment
Procesgpiidebook (Placer Dome: 1998).
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4. The Canadian Mineral Production System

4.1 Introduction to the Canadian Mining Industry

There is an avalanche of raw numbers generated on the production, consumptior

and import of minerals and metals in Canada every year. However, without conte:

numbers are just noise. What is important is the competitive role mining plays mining contributes more
Canada (how it adds value to the Canadian economy in comparison with otherthan five per cent of

tries) and how competitive it is on a global scale. global GDP -
) o ] ) Lemieux (2000)
4.1.1 History of Mining in North America

Mining in North America in general was extremely limited as a dedicated economi . L
ity before the mid-19th century. The subsequent rise in North American metal minilo'? stometh:)yst '.; 'IS
characterized by several stages of growth, similar to previous European patterns Egcirtléni; ‘un?vérsi?yo
Waite: 1988). Most mines started out quite small, following a land rush to acce:qconomics courses, as a
grade, easily accessible ores, and only later did entrepreneurs step in to mine deePcountry becomes wealthier,
ies in a more comprehensive fashion. The spread of mining was spurred by the Cit begins to look inwards
gold rush of 1849, at which point the western U.S. almost overnight went from a more to protecting its
wasteland to a land of milk and honeyO in the popular perception (Smith: 1987). .resources. In this case, we
most gold mining booms, the California rush was followed closely by a bust, buhave become quite
049ersO who chose to remain were some of the initial Caucasian settlers of theenvironmentally unfriendly
west. The Cariboo Gold Rush served a similar purpose for British Columbia, and ¢t© Mining, so we are
redoubling of efforts by the British and then Canadian governments to gain contro|Pushed out of the country
cross-continental possession. Mining, therefore, can be seen as an historic, ecor'© S°Me degree by those

. ) o . . environmental sources.O -
geographic nation-building force in the United States and Canada. Vice-President of

While mining initially retained an image as a strong resource base around whiclexploration for a
Americans could build and maintain industrial societies, history would not always bear Canadian junior
Over time, it became increasingly obvious that an emphasis on primary resource ¢
would not in itself lead to an endless boom economy (see especially Frickel and Fre
1996, for their historical perspective on the linkages between mining and persiste
poverty in the United States). In recent years, mining is often criticized as being an ii
stage through which the economies of the developed nations should have already p:

As of 1991, there

were over 100 mining-
dependent communities in
Canada, with over 700,000
: S : inhabitants combined. -
4.1.2 Changing Role of Mining in the Canadian Economy (Hodge: 2001)
Mining has played an important role in the Canadian economy in many ways, fro

viding the fuel for the growth of a manufacturing base in central Canada, to prc

some of the impetus for national expansion through the gold rushes of the 19th ¢

However, mining would not always be considered a force for national consolide

economic development. As time went by, the economic dominance of so-called

CanadaO came to be decried as imperialistic by the margins. The Canadiar

Harold Innis (whose 1936 torBettlement and the Mining Frorgiéne definitive his-

torical treatment of Canadian mining) coined the term Ostaples trapO to reflect tl

tion by which resource-rich regions in the national OperipheryO were affected. Th

ery is seen as being forced into a cycle of dependency by the control over indus

tal and government in the core.

Aside from concerns that mineral wealth being extracted from remote Canadian
were being unfairly siphoned to Central Canada, there was also a lively debat
impact of international mining capital entering Canada. Was this another exan
neo-colonialism in the Canadian frontier? Not so, says Alexander Dow, whos
study of foreign investment in Canadian base metal mining in the early 1900s :
that it was actually internally generated capital inputs that drove sectoral growtt
1987). This sectoral trait was instrumental in creating the financial markets open
ture capital investment; one reason why Canada has one of the most vibrant mir
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According to Mining
Association of Canada
data (2000), metals mines
alone generate almost as
much revenue in Canada
as the entire forest sector.

OThere are at least 2,200
firms of all sizes based in
Canada that advertise
specialized mining goods
and services.O
- Lemieux (2000)

1999 MABC survey
findings indicated that 98
per cent of British
Columbians did not
disagree with mining in the
province as long as it was
socially and environmentally
responsible.

OWhy not let nature take
its course and let mining
die in North America?0

- President of a
Calgary-based junior

Ol donOt think we will ever
be back and interested (in
Canada). ItOs just too
unstable. Access to land
and security of tenure have
just soured us so much.O
- Exploration Manager of
a senior Canadian firm

tors in the world (although the degree to which internal capital inputs have sustained the
industry over time has declined with the globalization of capital markets).

Following DowOs study, the evidence for the Osuccess storyO model of Canadian minil
and Canadian development seems to hold through history. Mining has been perceived by
the bulk of the populace as reaping net benefits to regional and national economies in
Canada. Mining has been a vital industry, ranking in the top five world producers for 18
different minerals. Canada ranks sixth in the world in mineral production value
(Lemieux: 2000). The mining industry in 1998 created 3.7 per cent of GDP and 14.2
per cent of exports (Mining Association of Canada: 1999). The Canadian mining centres
of Vancouver and Toronto have also over time gained an international reputation for
world class financial, engineering, geological, management and mining expertise; the
Vancouver sector being well established as having the largest exploration geology comn
munity in the world (Mining Quarterly: 1999).

The Canadian mining sector also has a major impact Obeyond the headframe.O Canadiz
suppliers of mining goods and services command a good deal of the estimated CDN$250
billion annual market to maintain the worldOs mining, development and exploration sites.
Canada ranks third or fourthNbehind the U.S. and U.K., and comparably with Germany
and AustraliaNin the provision of mining goods and services globally (Lemieux: 2000).

While the industry and its service providers have a strong international reputation and is
highly important in many ways to the domestic economy, the image of mining in Canada,
as in much of the developed world, has eroded over time. Many academics, politicians anc
interest groups have argued that these industries have shifted from a positive benefit to
negative one over time. While mining has kick-started regional development in the past, it
is now seen as a OsunsetO or OsmokestackO industryNone with low value added, a shrink
(if highly paid) work-force, and an activity with very negative environmental externalities
(e.g., PowerOs [1996] pronouncement of mining as an Oeconomy of the rear view mirrorC
As the developed world Ogoes green,O the mining industry has also found it difficult to kee,
up with the dictates of sustainable development (McAllister, Scoble and Viega: 1999). With
the lowering of the economic importance of the primary industries and a negative envi-
ronmental image, mining has been a ready target for governments eager to gain support o
highly-visible interest groups. (Notably, CanadaNas a country with a long established focus
on raw material extractionNhas a populace that has been more hesitant to decry mining
than more industrialized countries like the United States and those in Europe.)

Many in the industry are frustrated by shifting public image and public policy against
their activities, shifts that the industry members feel have been fueled by a rising network
strongly connected interest groups. But more recently there has been a more troubling
trend, especially among the junior company circuitNresignation. Many in the industry
feel that North America has turned its back on mining, and in return many companies
are turning their backs on North America. In recent years, Canadian companies have led
the movement into international waters, particularly in developing countries with high
geological potential, but limited expertise and capital, which have been provided by the
Oproject pipelineO based out of Canada. As such, the Canadian mining sector (CMS
makes for a useful sectoral study of the future of mining in an increasingly global era.
What effects will this shifting of investment patterns have on OhomeO and the Ohostt
places? Will these shifts last; and why? What changes in risk and reward environments at
going to change the OpushO and OpullO patterns of competing investment climates?

4.1.3 Non-Focus Sectors (Industrial Minerals, etc.)

The non-metals sector (excluding diamonds) of the Canadian mineral production system
is economically very important and growing versus metals, though not to the same degree
as in the United States. Figure 4 shows the breakdown in value of the different non-fuel
mining sectors inside Cana8a:
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Figure 4:Value of Non-fuel Mineral Products in Canada, by Type: 1999
(Source: NRCan 2000)

Structural
Materials
19%

Metals
57%

Non-metals
24%

Figure 5:Top Five Mineral Products Produced in Canada, by Value: 1999
(NRCan 2000)
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According to the Mining
Association of Canada
(2000), in 1995, 63 per
cent of Canadian mining
value was from the metals
sector. By 1999, that had
fallen to 57 per cent.

Different sectoral structures pervade the metals and non-metals sectors of the C

non-metals sector includes firms involved in coal, industrial minerals, structural

als and oil sands mining. Canada is among world leaders in gypsum, salt, ash:

particularly potash (number one in the world; number two in Canadian mineral
[Figure 5]) production. In addition, Canada produces more uranium than any

country (uranium and potash are almost exclusively produced in Saskatchew:
companies that are involved in the extraction of potash and uranium are very c

from mainstream metals producers. Characteristics include:
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¥ avery limited number of firms looking for the resource, because the prospects are
generally already well delineated geographically, and donOt have the Omarket buz
associated with metals exploration; and

¥ a couple of massive domestic producers, often with foreign partners who are
attempting to ensure security of supply for their downstream industries
(Saskatchewan Potash is involved in the production of fertilizers from their
potash, Cameco is involved in energy production from mined uranium).

These commadities are thus not examined in depth here. Other sectors not examined
here are the vertically-integrated and energy sectors. As Canada does not have as stro
an industrial base as the U.S., there is a smaller sector of these diversified mineral pro
ducers, but several firms, like Alcan Aluminum, Luscar Coal, several iron ore compa-
nies,and the tar sands giants Suncor and Syncrude, play key roles in the Canadian ecor
omy.

Figure 6: Metals Value by Commodity, Canada 1999 (NRCan: 2000 data)
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Structural materials are not a very accurately monitored economic sector, because ther
are so many informal (often small) producers out there. In addition, structural materials
are often mined by governmental maintenance providers. Exploration and extraction
processes are cheap and technologically simple, and deposits are widespread and abt
dant in size, so there is little of the risk involved with metals exploration and develop-
ment.

It is worth noting that the number of mineral commaodities produced in Canada that are
important contributors to the national economy is wider than that of the U.S. In
Canada, the top five mineral commodities account for less than 50 per cent of all min-
eral value (Figure 5); in the U.S. that number is 80 per cent, led by non-metals in the
form of industrial minerals and coal. (See Chapter 5 for U.S. numbers). Canada also has
five different metals each contributing between 14 and 21 per cent of total metals values
(Figure 6). For Canada, then, the metals mining sector is important to the national econ-
omy, and diverse in its structures. It is this sector that to which we now devote our atten-
tion.
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4.2 The Structure of the Canadian Metals Mining Sector Canada is the worldOs
. . . . centre for mine financing.
The CMS (and the USMS after it) will be analyzed by looking at five key and ofter |, 1998  canadian
twining elements: financial institutions raised
$3.2 billionE for the

1. location of head offices (the so-called Ohome placeO of the mining firm); global mineral industry.

2. firm size; Canada represents 61.3
per cent of total global
3. organizational focus; equity raised for explo-
. . . ration and mining. -
4. inter-firm relations; and Mining Association of

5. geographic investment patterns. Canada (1999)

4.2.1 Home Places
Canada has become

So neglected has the role of Ohome placeO been in previous studies of the minumber one in mining, in
try, not a single study was located that broke down firm structures and actions uour way of looking at the
locations of their head offices as a variable. In mining, home place studies hiworld. We saw (Canada)
looked at the nationality of firms as being important. Ask a Toronto or Vancouveras the best place to be in
miner if they think they are identical in character! However, before looking at the sterms of knowledge of the
locales that drive the corporate CMS, introduction to Canada as a Ohome placeC™Mining sector. -

er scale is in order. Swedish mining giant
Trelleborg/Boliden on why

Canada as a Home Place they moved to Toronto
(Elias and Turner:1959)

Australia has perhaps the more developed domestic mining sector and the Lond:

OMining HousesO have the globally dominant firms, but no other country in the

attracts firms and investment capital (and a reputation for Omine-findingO) like OAccording to one 1996
does. What Canada offers is mining experience in difficult and distant areas, a ftindustry report, mining
grated mining business community (meaning all aspects of mining, from initial ffirms listed on Canadian
to mine reclamation and everything in between), and the most venture capital exchanges hold 2,750
stock exchanges in the world in the TSE and CDNX. With these elements in pmineral properties in

great number of mining firms based in Canada have made the international stey 29 countries.O -
(Elias and Turner: 1997)

The Canadian mining industry has continually attempted to get word out to the g
public about the role of mining in Canada and the dominance of Canadian r
around the world (Werniuk: 1997; Mining Association of Canada: 1999). Reason:OExploration is risk. They go
by mining firms for locating in Canada include the availability of risk capital ohand in hand.The VSE
Canadian venture exchanges, the mining focus of the two major Canadian exchai(now part of the CDNX)
TSE and the CDNX) and the visibility of these firms to potential investors as a renas given us something
the large number of mining analysts looking into the activities of Canadian firms.Ye"Y SPecial, access to risk
venture capital foci, while important, are somewhat superficial, however, in thzf'”aﬁc'”g'Tl.ierfi S :‘ho other
neglect the role played by other factocsei@tingCanadaOs mining climate. Other kesv)écrkfn,\?sw'tﬁ;t :2 no?
factors as to why Canada has dominated overseas include: entirely trueNAustralians
have good access to risk
financing, the U.S. does not.
The SEC (Security and
¥ the development of an industrial milieu based on mineral extraction, th Exchanges Commission
branched out forwards and backwards on the mineral production chainin the U.S.) doesnOt
means that Canadians haven®t simply extracted minerals; they have de:@PPreciate the junior
mineral production system that has incorporated domestic labour, capit™ et like we do

. - in Canada.O -
technology at each step of the production chain. Exploration Manager of a

Ironically, it has been CanadaOs domestically grown competitive advantages irmanagement group
alongside increasingly onerous domestic requirements for mining firms and the «
of developing countries to foreign investment (so-called Opush-pullO factors), the
the past decade not just allowed, but perhaps forced, Canadian mining firms t

¥ Canada0s long mining history, and the associated fact that there is an inte
reputation for developing projects at great distance from existing infrastructu
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Ol think the Australians to
some degree can do it as
well, but if a European is
looking at investing in a
speculative mining venture,
he is going to look at
Canadian firms, and for
Americans you could get
venture capital easier in
Canada.The CDNX and
the TSE are the key.O
- President of a junior firm

OThe frontier typically was
the Canadian north and
the Australian desert, but

now it is the interior of

Kazakhstan, or the Andes.

There is a cultural

willingness to go off to far
away places in

search of mineralsO

- Vice-President,
Exploration, of an
intermediate firm

OThere are a couple of U.S.

mining houses down there
[Latin America], thereOs a
couple of British ouftfits,
thereOs at least one
Australian outfit; but |
mean Australia can work
the South Pacific a lot
more effectively than we
can and they have a lot
more territory (in Australia)
than we have to work on.O
- President of a Canadian
exploration junior, on
reasons why Canada has
become dominant in
Latin America

more aggressively into international districts. In this way, Canada may be destined to fol-
low the U.K. (which started doing so as far back as the 1890s!) as a major mining nation
forced to Otake their dirty business elsewhereO (Svela: 1991).

The point is also made time and again by respondents that Canadians have an innate capa
ity to enter into new environments more easily than people from other countries. This is
attributed to anti-Americanism (what one firm called the OgringoO complex), the mining
history in far flung reaches of Canada itself that created a heritage based on a Ofrontier me
tality,O and the long-term dominance of large Canadian firms in the international field.

Another reason for the timing of a rise in Canadian foreign direct investment (FDI) in
mining was ironically borne of failure. The expansion of the junior firm sector in the
mid-to-late 1980s came in the midst of a severe restructuring of the Canadian mining
industry in the 1980s (Mackenzie and Doggett: 1993). Many large firms were downsiz-
ing, and much of the geological expertise floating around unemployed ended up joining
Nindeed, creatingNthe burgeoning junior sector. Many of these explorationists had
experiences and contacts around the world with seniors, and a strong knowledge base ¢
what it takes to compete and interact internationally:

Vany times major companies laid off senior people, and so there were senior pe
with worldwide experience who could form the technical team for junior companies
go out there and find something. So there really isnOt anywhere much in the we
where the rocks donOt look pretty much familiar (to Canadians); it is more of the c
ture that you have to adjust to, but we have extensive experience with different c
tural types, so that helps a lot in thes@pRresglent of an exploration junior

There is also a degree of territoriality to the distribution of international mining ventures
by companies from the major mining nations. Canadians feel that their areas of expertise
are in North America, Latin America and, to a lesser degree, in Africa. The dominant new
region for Canadian investment over the past decadeNin part due to proximityNhas been
Latin America. Aside from the geographical location being a factor, industry members feel
there was a unique opportunlty presented by Latin AmericaOs Oopening armsO during tf
1990s (a changing socio-political environment, often called ONeo-liberalism,O that saw the
reduction of trade barriers, opening to international investors and reduced government
controls over the economy, across a broad swath of the developing world). This opening
exposed in Latin America a mining environment ideally suited to the skill base of
Canadians, that being a blend of financial, technological and geological expertise:

Vost of what | have seen in South America, with the exception of ChileE (is) a lo
of modest production out of fairly small operations highgrading, but a real lack of cz
ital in those operationskE The other thing is that most of these places donOt worry al
explorationE and again there are opportunities for people like us that are more us
to reading the rocks, making blind discOvétiesident, production junior

The rise of Canada as a global mining power, then, comes from a timely mixture of internal
and external industry and economic changes, alongside an inter-industrial capacity built ove
time in the Ohome countryO of the Canadian mining firm. Is identifying these country-level
characteristics enough, though? To say that there is a single corporate mining sector in Canac
would be an injustice to the characteristics derived by regional minesite and/or head office
locations. Much of the variability has to do with the mining histories of the various parts of
Canada. To say that companies that mine coal in AlbertaOs Rocky Mountains are the same
the uranium miners of northern Saskatchewan or the gold miners of northern Ontario would
be fallacious. The same can be said of companies with head offices in Vancouver vs. Torontc
Their Ospheres of influenceO in global markets are also different. The Vancouver based minir
sector (VBMS) is well known for its ability to invest in Latin America and the Pacific Rim;
Quebec-based firms have cultural inroads that make investing in Francophone countries
(especially in west Africa) much easier; and the Toronto-based mining circuit, while it has a
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wide distribution of interests, seems to have better access to Africa and central As
Vancouver counterparts. This suggests that there are not only national, but also
Ohome places,O most often associated with the head offices of mining firms.

The four biggest Canadian mining cities are Vancouver (most firms); Toronto (first ir
of financial importance and senior firm head offices, and considered to be Canadal
capital by most observers); Calgary; and Montreal. Map 1 shows the distribution o
mining head offices in the OBig FourO cities for the year 2000. (Junior head office
come from Prospectors and Developers Association of Canada: 2001 analysis.) It
to the distribution of junior companies, senior companies are more prominently loc
Toronto. Twenty-four of the 39 Canadian mining firms with assets over CDN$100
are based in Toronto. Clearly, Vancouver and Toronto play different roles in the Ce
mineral production system, and thus merit our attention here.

Map 1: 2000 Head Office Locations of Canadian Junior Mining Companies

Calgary
(103 Firms),

Vancouver
(904 Firms) ]

p) Toronto
” (329 Firms)

Comparing CanadaOs Two Major Mining Cities: Vancouver and Toronto

Vancouver is a global centre for preliminary exploration, high-risk capital raising, gec
expertise and the premium Opipelined of communication with South American ar
mining prospects. Toronto is well known as a global centre for mine development
and venture capital access for actual mineral production. It is home to the majority
Canadian firms, and there several major global Omining housesO with offices there
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OMining works for urban
communities. Toronto is
considered the mining
capital of the world and is
home not only to Toronto
Stock Exchange (TSE) but
also to more than 400
mining and exploration
company offices; at least
30 mining company head
offices, including Inco,
Noranda, Falconbridge and
Barrick Gold; and over 260
mining suppliers, consultant
firms and service
providersO
- MAC (2000)

OVancouver is the worldOs
mining exploration centre
with more than 850
mining and exploration
company offices including
Cominco, Placer Dome, and
Teck Corporation. In
addition, more than 400
mining suppliers,
consultants, etc., are
located in the Greater
Vancouver area with an
additional 290 mining
suppliers located in the
rest of British Columbia.O
- MAC (2000)

PDAC research tells us that
in 2000, 55 per cent of
Canadian junior mining

companies had head
offices in Vancouver. Toronto

is second, with about 20

per cent (PDAC 2001).

From the mid-1960s to its

amalgamation with the
Alberta Stock Exchange in
1999, the VSE raised
CDN$20 billion for mining
exploration and helped
discover over 125 mines

- Brock (1998)

The Vancouver-based mining sector has often in the past been criticized for being too
OlooseO in terms of stock regulation enforcement, leading to a Owild westO perception
its capital markets. This is a good example of how the erosion of reputation capital is hard
to recoup, because this perception of the market remains, even though the CDNX
itselfNand the B.C. Securities Commission (BCSC) governing its activitiesNhave
incorporated some of the most demanding guidelines of any mining market. The
Northern Mine(1998) noted this irony of low reputation capital and high enforcement

measures:

at is somehow ironic that Vancouver, long perceived and unfairly reviled as the Os
capital of the world,O has emerged with some of the best guidelines for junior col

nies. This is because officials have seen every trickdn the book.

Table 3: Differentiating Toronto vs.Vancouver-based Mining Communitiesl?

Variable

Toronto Vancouver

Number of firms (2000) approximately 360

Number of firms with
more than CDN$100
million in assets

approximately 900

¥ 22 (including CanadaOs top 14 (including three of
seven mining firms, by CanadaOs top 10 mining
asset val