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Mineral products are essential to contemporary
societies and economies. Many basic needs cannot be
met without them. But simply meeting market
demand for mineral commodities falls far short of
meeting society’s expectations of industry. The process
of producing, using, and recycling minerals could help
society reach many other goals — providing jobs
directly and indirectly, aiding in the development of
national economies, and helping to reach energy and
resource efficiency targets, among many others. Where
industry is falling far short of meeting these objectives,
it is seen as failing in its obligations and is increasingly

unwelcome.

The mining and minerals industry faces some of the
most difficult challenges of any industrial sector — and
is currently distrusted by many of the people it deals
with day to day. It has been failing to convince some
of its constituents and stakeholders that it has the
‘social licence to operate’ in many parts of the world,
based on the many expectations of its potential
contributions:

* Countries expect that minerals development will be
an engine of sustained economic growth.

* Local communities expect that the industry will
provide employment, infrastructure, and other
benefits that counter the risks and impacts they
experience and will leave them better oft than when
the project started.

* The industry’s employees expect safer and healthier
working conditions, a better community life, and
consideration when their employment ends.

* Local citizens and human rights campaigners expect
companies to respect and support basic rights, even
when they are operating where government does not.

* Environmental organizations expect a much higher
standard of performance and that the industry will
avoid ecologically and culturally sensitive areas.

* Investors expect higher returns and have shown
considerable concern about the industry’s financial
results.

» Consumers expect safe products produced in a
manner that meets acceptable environmental and
social standards.

Companies must do much more, sometimes with
tewer resources. There are boundaries to the
responsibilities companies can take on in society: most
people would be uncomfortable in a world where
companies were the main sources of education and
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health care, the principal agencies protecting individual
rights, or surrogate governments. Other actors have
important roles to play — governments above all.
Government must provide an enabling environment,
define the standards expected of industry, assure

those standards are being met, and have meaningful
incentives and sanctions to encourage compliance.

It must be a better service provider and a better
protector of minority rights.

Success will require improved capacity and
performance by all in the minerals sector — industry at
all stages from exploration to processing, government,
international organizations, non-governmental
organizations (NGOs), academia, civil society,
communities, labour, lenders, insurers, and consumers.
All will need to learn to pursue their own objectives in
ways that move society as a whole forward.

Against this background, and with the World Summit
for Sustainable Development planned for 2002 in
mind, nine of the world’s largest mining companies
decided to initiate a project to examine the role of
the minerals sector in contributing to sustainable
development, and how that contribution could be
increased. Through the World Business Council for
Sustainable Development, they contracted with the
International Institute for Environment and
Development to undertake a two-year independent
process of research and consultation — the Mining,
Minerals and Sustainable Development Project (MMSD).
The project ultimately attracted support from more
than 40 commercial and non-commercial sponsors.
From April 2000, Project teams in London and four
key regions worked to meet four broad objectives:
* to assess the global mining and minerals sector in
terms of the transition to sustainable development,
* to identify how the services provided through the
minerals supply chain can be delivered in ways that
support sustainable development,
* to propose key elements for improving the minerals
system, and
* to build platforms of analysis and engagement for
ongoing communication and networking among all
stakeholders in the sector.

The project was supervised by an independent
Assurance Group of 25 experienced individuals from
different perspectives and regions who served as
individuals rather than representatives of any
organizations. The group met eight times to review
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progress and advise on future direction. The project
management maintained independence throughout
the process. The main components of the project are
set out in Box ES—1.

Breaking New Ground presents an analysis of a large and

heterogeneous sector through the many stages of
minerals and metals exploration, production, use, re-
use, recycling, and final disposal. The project assumed
from the start that sustainable development could
provide a useful framework to guide the minerals
sector. It also believed that by setting out the challenges
— from all perspectives, in a balanced way — new ways
forward would emerge. This Executive Summary
provides a basic guide to the priority issues facing the
sector, which MMSD identified in its consultations

Regional Partnerships. The project included four regional
partnerships, each with its own governance structure, research
priorities, and process of consultation: Southern Africa, South
America, Australia, and North America.

National Projects. Through the regional partnerships, or in
some cases directly from the project centre, MMSD organized
national efforts in approximately 20 countries. In some cases
these were simply reconnaissance research reports; in others
they included more ambitious research and consultation
processes.

Global Workshops. Some 700 people from diverse backgrounds
attended the 23 global workshops or expert meetings that

dealt with issues from the handling of large-volume wastes

and biodiversity to indigenous concerns, human rights, and
corruption.

Commissioned Research. Approximately 175 individual pieces
of research were commissioned globally and by the regional
partners in the course of the project. Much of this was
discussed or debated at the workshops or consultation
meetings.

Presentations, Communications, and Bulletins. The MMSD staff
presented emerging ideas to a wide variety of audiences and
asked for comment. The project posted key documents on its
website and received substantial communication in response.
Over the course of the project, 21 Project Bulletins were sent

to a list of more than 5000 people, updating them on project
activities and asking for ideas and feedback and comment on
the draft report.
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with different stakeholders, and outlines some of the

most important policy recommendations that came out

of the process of consultation and analysis.

A process of this nature has not been attempted on this

scale before in any major industrial sector. It has not
been an easy task, given the low levels of trust in the
sector on the one hand and the complexity of the

issues on the other. Though it is premature to attempt
an assessment of the all lessons from MMSD, Box ES—2
provides some preliminary observations from the process.

Much of the substance of Breaking New Ground is

based on research and consultation undertaken through

the regional processes in Australia, North America,
South America, and Southern Africa. Mirroring the
global process, the regional reports are based on
extensive dialogue with key stakeholders through
workshops, regional forums, and regionally convened
advisory groups and on research commissioned on
priority topics. The regional partners generated a
picture of the sector’s contribution to sustainable
development and the key priorities in their respective
regions. Most important, they identified regionally

¢ A broad-based, inclusive process of initiation is fundamental
to the success of the effort.

* The time frame must take into account the differing
capacities of participants as well as the need for a timely
outcome.

* No one group should own access to the process or its
follow-up.

e A group that is trusted for its diversity and its insights must
be given primary responsibility for steering the process on
behalf of all others.

* No process should override the importance of local
endowments (cultural, environmental, and economic); thus
decentralization should be the guiding rule.

¢ The initial scope must be agreed to by all, and be subject to
revision as the dialogue unfolds.

e The process cannot succeed if any one stakeholder attempts
prematurely to claim the high ground in public or works in
private to circumvent due process.

e The rules of evidence are crucial — everyone needs to work
to the same standards of rigour, honesty, and transparency.

* Any financial resources applied should not affect the
relationship; at the same time, appropriate responsibilities
for follow-up have to be recognized.
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specific actions for the way forward. The regional
analyses and outcomes are available as separate reports.

Sustainable Development

One of the greatest challenges facing the world today
is integrating economic activity with environmental
integrity, social concerns, and effective governance
systems. The goal of that integration can be seen as
‘sustainable development’. In the context of the
minerals sector, the goal should be to maximize the
contribution to the well-being of the current
generation in a way that ensures an equitable
distribution of its costs and benefits, without reducing
the potential for future generations to meet their own
needs. The approach taken to achieve this has to be
both comprehensive — including the whole minerals
chain — and forward-looking, setting out long-term as
well as short-term objectives. It requires:

* a robust framework for sustainable development
based on an agreed set of broad principles;

 an understanding of the key challenges and
constraints facing the sector at different levels and in
different regions and the actions needed to meet or
overcome them, along with the respective roles and
responsibilities of actors in the sector;

* a process for responding to these challenges that
respects the rights and interests of all involved, is able
to set priorities, and ensures that action is taken at
the appropriate level;

* an integrated set of institutions and policy
instruments to ensure minimum standards of
compliance as well as responsible voluntary actions;
and

* verifiable measures to evaluate progress and foster
consistent improvement.

Box ES-3 provides a framework based on a set of
guiding principles for each of the four dimensions or
‘pillars’ of sustainable development. These should be
seen as high-level aspirations and be interpreted in a
way that recognizes diversity, limitations in knowledge
and capacity, and society’s need for minerals.
Although laid out in difterent spheres here for ease

of interpretation, these principles should be applied in
an integrated manner in decision-making. Thus, for
example, the role of mineral wealth in maximizing
human well-being should be acknowledged, but it
must be managed in a way that protects the
environment and other social and cultural values.
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Similarly, the decision of whether or not to mine

in a certain area should be undertaken through a
democratic decision-making process and be based on
an integrated assessment of ecological, environmental,
economic, and social impacts.

Economic Sphere

* Maximize human well-being.

¢ Ensure efficient use of all resources, natural and otherwise,
by maximizing rents.

¢ Seek to identify and internalize environmental and social costs.

¢ Maintain and enhance the conditions for viable enterprise.

Social Sphere

* Ensure a fair distribution of the costs and benefits of
development for all those alive today.

* Respect and reinforce the fundamental rights of human
beings, including civil and political liberties, cultural autonomy,
social and economic freedoms, and personal security.

* Seek to sustain improvements over time; ensure that
depletion of natural resources will not deprive future
generations through replacement with other forms of capital.

Environmental Sphere

* Promote responsible stewardship of natural resources and
the environment, including remediation of past damage.

¢ Minimize waste and environmental damage along the whole
of the supply chain.

* Exercise prudence where impacts are unknown or uncertain.

¢ QOperate within ecological limits and protect critical natural
capital.

Governance Sphere

¢ Support representative democracy, including participatory
decision-making.

¢ Encourage free enterprise within a system of clear and fair
rules and incentives.

¢ Avoid excessive concentration of power through appropriate
checks and balances.

¢ Ensure transparency through providing all stakeholders with
access to relevant and accurate information.

¢ Ensure accountability for decisions and actions, which are
based on comprehensive and reliable analysis.

* Encourage cooperation in order to build trust and shared
goals and values.

* Ensure that decisions are made at the appropriate level,
adhering to the principle of subsidiarity where possible.
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Decision-making processes are as vital as the end

results and usually entail making choices and trade-offs

between competing interests. There may be conflicts
among different groups of stakeholders and between
global and local priorities. Various groups, acting in
concert, need to evaluate the acceptability of, for
example, sustaining minor environmental damage in
exchange for major social and economic gain, or of
sacrificing economic and social goals for a significant
environmental benefit. In each case, the principle of
subsidiarity should be adhered to, which recognizes
that decisions should be taken as close as possible

to and with the people and communities most
directly aftected.

Implementation of sustainable development principles
in the minerals sector requires the development of
integrated tools capable of bringing these diverse
principles and objectives into focus in a manageable
decision-making structure. A wide range of
instruments 1s available, including regulatory, fiscal,
educational, and institutional tools. Instruments need
to be effective; administratively feasible; cost-efficient,
with incentives for innovation and improvement;
transparent; acceptable and credible to stakeholders;
reliable and reproducible across different groups

and regions; and equitable in the distribution of costs
and benefits.

Any suggested actions have to be:

* consistent with the sustainable development
framework;

* based on clearly defined objectives and incentives to
change towards better practice;

* SMART (specific, monitorable, achievable, realistic,
and time-bound);

* moving towards higher levels of trust and
cooperation; and

* where possible, built on existing structures and
institutions.

Challenges Faced by the Minerals Sector

MMSD focused stakeholders’ concerns into nine key
challenges facing the sector, as laid out in Box ES—4.
These represent the most pressing issues identified
through the various consultative mechanisms used by
MMSD through its almost two-year life.
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Viability of the Minerals Industry. The minerals industry cannot
contribute to sustainable development if companies cannot
survive and succeed. This requires a safe, healthy, educated,
and committed work force; access to capital; a social licence to
operate; the ability to attract and maintain good managerial
talent; and the opportunity for a return on investment.

The Control, Use, and Management of Land. Mineral
development is one of a number of often competing land uses.
There is frequently a lack of planning or other frameworks to
balance and manage possible uses. As a result, there are

often problems and disagreement around issues such as
compensation, resettlement, land claims of indigenous peoples,
and protected areas.

Minerals and Economic Development. Minerals have the
potential to contribute to poverty alleviation and broader
economic development at the national level. Countries have
realized this with mixed success. For this to be achieved,
appropriate frameworks for the creation and management of
mineral wealth must be in place. Additional challenges include
corruption and determining the balance between local and
national benefits.

Local Communities and Mines. Minerals development can also
bring benefits at the local level. Recent trends towards, for
example, smaller work forces and outsourcing affect
communities adversely, however. The social upheaval and
inequitable distribution of benefits and costs within communities
can also create social tension. Ensuring that improved health
and education or economic activity will endure after mines
close requires a level of planning that has too often not been
achieved.

Mining, Minerals, and the Environment. Minerals activities have
a significant environmental impact. Managing these impacts
more effectively requires dealing with unresolved issues of
handling immense quantities of waste, developing ways of
internalizing the costs of acid drainage, improving both impact
assessment and environmental management systems, and doing
effective planning for mine closure.

An Integrated Approach to Using Minerals. The use of minerals
is essential for modern living. Yet current patterns of use face a
growing number of challenges, ranging from concerns about
efficiency and waste minimization to the risks associated with
the use of certain minerals. Companies at different stages in
the minerals chain can benefit from learning to work together
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exploring further recycling, re-use, and re-manufacture of
products and developing integrated programmes of product
stewardship and supply chain assurance.

Access to Information. Access to information is key to building
greater trust and cooperation. The quality of information and
its use, production, flow, accessibility, and credibility affect
the interaction of all actors in the sector. Effective public
participation in decision-making requires information to be
publicly available in an accessible form.

Artisanal and Small-Scale Mining. Many millions of people
make their living through artisanal and small-scale mining
(ASM). It often provides an important, and sometimes the only,
source of income. This part of the sector is characterized by low
incomes, unsafe working conditions, serious environmental
impacts, exposure to hazardous materials such as mercury
vapours, and conflict with larger companies and governments.

Sector Governance: Roles, Responsibilities, and Instruments
for Change. Sustainable development requires new integrated
systems of governance. Most countries still lack the framework
for turning minerals investment into sustainable development:
these need to be developed. Voluntary codes and guidelines,
stakeholder processes, and other systems for promoting better
practice in areas where government is unable to exercise an
effective role as regulator are gaining favour as an expedient to
address these problems. Lenders and other financial institutions
can play a pivotal role in driving better practice.

Viability of the Minerals Industry

The greatest challenge to embedding sustainable
development in minerals companies is the difficulty of
linking the concept to financial success. Most
companies are struggling to establish a clear business
case for pursuing this path. There is indeed a business
case for addressing sustainable development concerns:
lower labour and health costs, improved access to
lenders and insurers, lower post-closure costs, and often
reputational and market advantage.

Some companies are undertaking specific measures to
integrate the principles of sustainable development into
corporate practice, but most are far from developing

a detailed vision. Several tools are commonly used,
including corporate strategy and policy, change
management programmes, formal risk management
procedures, implementation and auditing of internal
objectives and targets, project appraisals, and core staft
training programmes.
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Many of the large international publicly quoted
mining and mineral companies state that they are
committed to shareholder value. A properly
implemented switch from the cost culture to the

value culture can potentially ensure that sustainable
development issues are factored into business decision-
making on a more disciplined and systematic basis.

Minerals companies as a group have a poor record of
safe and healthy working conditions. There has been
significant progress in recent years, but more needs to
be done to ensure that employees can work without
injury or illness. Effective safety management on a day-
to-day basis requires partnership among management,
workers, and unions. Companies need to demonstrate
that they are meeting the minimal standards required
under the International Labour Organization core
conventions, including the right of workers to choose
to form trade unions and the observation of minimum
standards for health, safety, and hours of work.

The Control, Use, and Management of Land

Exploration and mining pose some significant
challenges in terms of land access and management.
The most appropriate use of land is best decided
within an integrated land planning framework that
seeks to balance competing interests between national
and local levels, for example, or between mining and
conservation. There are trade-offs that may be made in
order to generate benefits in one domain, but decisions
on these can only be achieved through inclusion of
and negotiation with all of those likely to be directly
affected by the results. The planning process will

be more effective in the presence of equitable and
inclusive rules of tenure, compensation schemes for
those affected, and strong governance, including
mechanisms for arbitration where necessary.

Land, Mining, and Indigenous Peoples

Indigenous lands have been and, many would say, are
still under threat from all sorts of exploitative uses,
including mining. Land is often used without the
consent of indigenous peoples. Companies should act
as if consent to gain access to land were required even
when the law does not demand this. Decision-making
processes appropriate to the cultural circumstances of
indigenous peoples must be respected.

Resettlement
Resettlement has often been accompanied by
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landlessness, unemployment, homelessness, and loss of
access to common resources, among other problems.
Companies today would not support the practices of
the past, and there is a more equitable approach to
resettlement issues around contemporary projects.
Where resettlement takes place, companies need to
ensure that living standards are not diminished, that
community and social ties are preserved, and that
they provide fair compensation for loss of assets and
economic opportunity among others. Roles and
responsibilities for ensuring the long-term well-being
of resettled communities need to be defined and
monitored.

Protected Areas

Protected areas are essential to the conservation of key
ecological, social, and cultural values. There should be
broader discussion of protected areas management and
trade-offs. Both the local stake in the success of
protected areas and the resources available to manage
them need to be increased. Minerals development
could in principle help fill these gaps, but there is
profound suspicion of any proposal to mine in or near
protected areas. A lack of successtul examples where
this principle has been concretely demonstrated is a
major obstacle to progress. Environmental, mining, and
other interests should be considered in conjunction
with those of the often poor and politically marginalized
peoples who commonly live in these areas.

Minerals and Economic Development

Minerals development is hard to justify if it does not
bring economic benefits, particularly to countries and
regions that lack alternative sources of development
and are otherwise unattractive to foreign investors.
In addition to gaining hard currency from taxes and
royalties, benefits from mineral development should
include employment, infrastructure such as roads and
hospitals, linkages upstream to industries that supply
goods and services or downstream to industries that
process mineral outputs, and technology transfer.

In some countries, however, mineral activities have
not brought sustained economic development.
Sudden wealth may have detrimental effects on
social and political life, leading to or supporting
corruption, authoritarian government, human

rights abuse, or armed conflict.

Tariff and non-tarift barriers have also inhibited
developing economies from capturing more value
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added in the minerals chain. A lack of economic
resources, institutional capacity, and political will are
often the source of inequities and underdevelopment.
Where governance and national-local linkages are
weak, communities may see little of the mineral
revenues. The solution is to find better ways to capture
and manage mineral wealth and to ensure that it is
invested for lasting benefits in support of national,
regional, and local development.

Corruption

Corruption is a major obstacle to the equitable
distribution of minerals revenues. Many operations take
place in countries where corruption is prevalent. Some
companies in the minerals sector may have colluded in
a variety of illicit activities — bribery to obtain licences
and permits; to get preferential access to prospects,
assets, or credit; or to sway judicial decisions. The
minerals sector also has characteristics that heighten
the risk of corruption, such as the large capital
expenditures involved, the extensive regulation
required, and the fixed locations.

Human Rights

Some mining companies have been accused of human
rights abuses, for actions taken either independently or
in collusion with governments. Some of the worst
cases have occurred when companies have relied on
national security forces to gain control over land or
defend established premises. Miners’ rights are also
threatened by difficult and dangerous working
conditions, with a long history of labour-management
conflict, particularly in authoritarian states. Some
advocates argue that multinationals should take
responsibility not just for respecting but for promoting
human rights.

Conflict

In politically unstable areas of the world, mining has
provided a source of funds to sustain outbreaks of
violence — where combatants sell minerals through
illegal channels to fund military campaigns. Large-scale
In-migration at mine sites can cause resentment among
those already living there. When mining revenues are
not equitably shared, armed conflict may be provoked.
Similar disruption can occur at mine closure.

Local Communities and Mines
Few areas present a greater challenge than the
relationship between mining companies and local
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communities. The legacy of abuse and mistrust is clear.
Widespread community demands for relevant, direct,
and sustained benefits from mineral wealth are a
relatively recent phenomenon, so frequently neither
government institutions nor companies or
communities themselves have been properly equipped
to respond to them. In areas of weak governance,
communities often turn to the operating companies,
which have found themselves providing development
services to obtain or to maintain their social licence
to operate.

A new relationship is beginning to emerge, based on
recognition of the rights of communities and the need
for community participation in decision-making.
Moreover, new initiatives seek to avoid the company
assuming the role and responsibilities of government,
but rather focus on improving the capacity of local
government and other local institutions to deliver
mine-derived benefits over the long term. It is
increasingly recognized that NGOs and other civil
society groups can also act as independent mediators,
facilitating the flow of information to and from
communities and implementing actions in partnership

with companies and government.

Ideally, the share of revenue received by the community
should be determined through a democratic process
and incorporated into initial agreements between
governments and mining companies. The design of
policy, regulations, and agreements must reflect the
capacity to implement them. In the short term, where
there 1s insufficient capacity, the best option is to take a
collaborative approach. Of course, the most appropriate
path will vary on a case-by-case basis, depending on
the community’s relationship with government and
the availability of economic activities, services, and
savings opportunities to which funds and revenues

can be directed.

It is important to ensure that the benefits from
minerals development are sustained beyond the life
span of the projects for the communities. Support for
local businesses, preferential procurement policies
towards local suppliers and distributors, employment of
locals, and skills training are important means of
benefiting local communities and building human and
financial resources. There are also initiatives that are
geared towards the concerns of workers who lose their
jobs. Such efforts will be of limited success if initiated
only when retrenchment is a reality.

XX

Health services provided by companies to employees
and communities have generally reflected an
inadequate understanding of local needs, as well as a
lack of consideration for the inability to sustain such
services after the operation closes. Beyond work-
related diseases, few endeavours attempt to prevent
diseases that affect the wider community or to
consider the community’s broader well-being.

Some companies are now taking on a broader role
in community health programmes by working in
partnership with other stakeholders.

Multistakeholder forums run by independent parties
can provide an effective means of facilitating
community awareness, capacity-building, and
involvement, as well as reducing the power difterential
between the community and company.

Mining, Minerals, and the Environment

The best modern mining operations represent a great
improvement over past practice, and most major
mining companies are committed to continuous
progress on environmental performance. But past
practice was sometimes quite bad, and in some cases
this continues. Even the best modern operations may
have some undesirable environmental impacts, and
good practice has far to go before it spreads to all parts
of the industry. The objective of improved performance
is to ensure that critical natural capital is maintained,
that ecosystems are enhanced where possible, and that
minerals wealth contributes to net environmental
continuity. The challenge is to define where, in the
short and medium term, resources can be targeted to
ensure the best chance of meeting these objectives

in the future.

Large-Volume Waste

Mining produces very large volumes of waste, so
decisions about where and how to dispose of it

are often virtually irreversible. Facilities designed to
contain this waste are among the largest structures
ever built. The long-term impacts of the options for
waste disposal are among the most important in the
minerals cycle.

Mine Closure Planning

Because decisions about waste handling and other
aspects of operations are often so difficult and
expensive to reverse, they need to be made right in the
first place. The best way to do that is through
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development of a closure plan at the outset of
operations. This can guide individual decisions taken
during the mine life to ensure they are oriented
towards this objective. Most mine closure planning
now focuses only on environmental aspects

of closure. Integrating social and economic aspects is
a necessary step to transform mining investment into
sustainable development.

Environmental Legacy

The environmental issues of current and prospective
mining operations are daunting enough. But in many
ways far more troubling are some of the continuing
effects of past mining and smelting. These sites have
proved that some impacts can be long-term and that
society is still paying the price for natural capital stocks
that have been drawn down by past generations.

Environmental Management Systems

Environmental impact assessment (EIA) is perhaps the
most widely used tool of environmental management
in the minerals sector and elsewhere. EIAs are now
mandatory for most large-scale development projects.
However, their implementation is often abysmal.
Recently, social and economic factors have tended to
creep into this environmental exercise; this should be
deliberately promoted as part of a move towards
integrated impact assessments.

EIA, as part of an environmental management
system (EMS), should integrate environmental
responsibilities into everyday management practices
through changes to organizational structure,
responsibilities, procedures, processes, and resources.
An EMS provides a structured method for company
management and the regulating authority to have
awareness and control of the performance of a
project that can be applied at all stages of the

life cycle.

Biodiversity

A loss of biodiversity is a loss of

natural capital. It is irreversible. Some companies

have formulated biodiversity policies and introduced
innovative design and operating management. Such
remedial actions are encouraging, but still largely
restricted to the major players. Governments have
found it difficult to create the incentives to encourage
conservation. The Convention on Biological Diversity
provides the minerals sector with a politically sound
basis for engaging in constructive dialogue and
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partnerships with the biodiversity community. It is a
key instrument of the global programme for sustainable
development.

An Integrated Approach to Using Minerals

The use and downstream supply of mineral products
has implications for sustainable development and must
be considered along with mining and processing of
minerals. Current patterns of minerals use raise
concerns about efficiency and the need for more
equitable access to resources world-wide. Much of the
concern, policy, and regulation regarding the use of
minerals has focused on environmental issues, health
risks associated with use, and the long-run availability
of these resources. A number of conceptual tools aimed
at increasing efficiency and calculating optimal

levels for recycling have been developed to this end.
The social and economic dimensions of use and of
potential future changes are generally not given equal
consideration.

Environmentalists and others have called for a
reduction in the material throughputs that support
many national economies, particularly in industrial
countries. Such calls challenge those who directly
influence the ways in which minerals are used in
products and challenge users to reduce their levels and
patterns of use and disposal. Resource efficiency can
be increased in numerous ways, including recycling,
product re-manufacture and re-use, substitution, and
in some cases avoidance of use.

The environmental and health impacts of different
mineral products in use need to be carefully managed.
Where the risks associated with use are deemed
unacceptable or are not known, the costs associated
with using certain minerals may outweigh the benefits.
It 1s primarily a government responsibility to balance
these uncertainties using the precautionary approach.
Industry can generate much of the information required
to ensure that such judgements are science-based.

Recycling is associated with many of the same trade-
offs between environmental and social factors as the
extraction of minerals and ores. If recycling is to be
encouraged, broader integration and consistency in
environmental policy-making, including difficult trade-
offs between different environmental goals, are needed.
Technological advances are also key, as is information
on the material available for recycling.
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Access to Information

Sustainable development requires increased openness
and greater transparency in information production
and dissemination throughout the minerals life cycle.
Access to information is also linked to the ability of
individuals to obtain and defend fundamental rights
to resources. The processes by which information is
generated and communicated play a key role in
improving all participants’ ability to negotiate
effectively and with legitimacy. Information should
be a ‘leveling tool’ so that all stakeholders might
participate in decision-making on equal ground.

Authoritative, independent sources are critical for
ensuring that information is regarded as legitimate and
respecting the right of stakeholders to have access to
accurate and relevant data. Systems of accountability
and verification are essential to monitoring the
performance of companies, governments, and civil
society. The digital divide also presents imbalance.
International and multilateral bodies, governments,
NGOs, and industry all have an important role in
making new information resources available. The
processes for establishing the norms and standards of
information generation and transfer, the regulatory
system to ensure conformity to these standards, the
opportunities for reaction in the public domain, and
the freedom to participate without fear of reprisal are
largely the responsibility of state governments, with the
cooperation of other actors.

Open information regimes are critical to more
efficient economic decisions by all and effective public
participation in decision-making. They will not work
without access to justice.

Artisanal and Small-Scale Mining

In many parts of the world minerals are extracted

by artisanal and small-scale miners — people working
with simple tools and equipment, usually in the
informal sector, outside the legal and regulatory
framework. There are also many artisanal mineral
processors, such as diamond polishers. The vast majority
are very poor, exploiting marginal deposits in harsh
and often dangerous conditions — and with considerable
impact on the environment. Small-scale mining is
thought to involve 13 million people directly and affect
the livelihoods of a further 80—100 million. A broad range
of minerals is extracted by artisanal and small-scale miners,
including gold, gems, precious stones, and metals.
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ASM is an important aspect of rural livelihoods.

It often represents the most promising, if not the only,
income opportunity available. But it can also be very
disruptive — particularly when it takes the form of a
sudden ‘rush’ causing local people to desert their farms
or resulting in in-migration. When the rush is over,
most of the profits are likely to have disappeared —
while the social and environmental damages persist.

The environmental impacts of ASM are of greatest
concern to many observers: mercury pollution, direct
dumping of tailings and eftluents into rivers, threats
from improperly constructed tailings dams, river
damage in alluvial areas, river siltation, erosion damage
and deforestation, and landscape destruction. A lack of
awareness combined with a lack of information about
affordable methods to reduce impacts and a lack of
obvious incentives to change all contribute to these
problems. To many people these are unacceptable and
a sufficient reason to ban many forms of ASM.

Sector Governance: Roles, Responsibilities, and
Instruments for Change

Achieving effective governance is a major challenge
facing the sector and is a key to dealing with many of
the issues discussed in Breaking New Ground. Many

of these relate to poor governance, which results

from numerous factors, including a lack of resources
and capacity, power imbalances, a lack of political will,
a lack of coordination and integration, or a lack of
representation of stakeholders in decision-making.

In some cases, existing governance structures fail

to resolve issues and enforce legislation due to
bureaucracy, authoritarian systems, lack of
accountability and transparency, or corruption. At the
extreme, poor governance can go hand in hand with
abuses of human rights and conflict between different
actors. Prevailing governance structures continue to
reflect imbalances in power among different actors and
in the priorities given to their interests at the national
and international level. Minerals development has in
the past decades been the province of the investor,
who was often foreign.

Sustainable development requires understanding and
defining the roles, rights, and responsibilities of all
actors — and introducing new instruments for
change. It is important to focus on capacity building
throughout the sector. Government has a central and
unavoidable role to play in improving governance for
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sustainable development through a national policy
framework, regulation, and enforcement. But not all
governments have the capacity to make the changes.
Therefore it is especially important to focus on
strengthening the capacity of national and local
governments to design and enforce regulations.

Capacity can also be strengthened through voluntary
collaboration among different actors. Agreed standards
and benchmarks will need to be established, together
with agreed mechanisms to deal with the legacy of
past mining operations and any future effects of today’s
activities. Efforts are needed to avoid the proliferation
of competing schemes — norms, standards, guidelines,
and criteria for the minerals sectors. To achieve this,
effective and trusted systems of stakeholder
engagement are required. These need to ensure that
those with most at stake, especially the most vulnerable
groups, are able to participate in appropriate and
effective ways.

An Agenda for Change

Given the heterogeneous nature of the minerals sector,
few generalizations can or should be made. With that
disclaimer in mind, here are some general conclusions
of the MMSD Project:

Need — Society’s need for mineral commodities is
clear, as they provide the substrate for numerous
products upon which modern society depends. Even in
the case of non-recyclable mineral commodities such
as coal, it will take years to phase out use, given
current dependencies. It is not currently possible to
meet the world’s legitimate basic needs without more
of at least some kinds of mineral commodities in
circulation.

Structure of the Sector — Though there is a great
deal of interdependence among companies along the
value chain, the lack of vertical integration in some of
the minerals industry can be an obstacle to effective
product stewardship. Improving this situation will
require much more collaboration in the industry than
has occurred in the past. If the industry is to move
towards providing mineral ‘services’ as opposed to
material supply, restructuring and alliances will need to

be established.
Stakeholders — The sector includes stakeholders from

MMSD THE MINING, MINERALS AND SUSTAINABLE DEVELOPMENT PROJECT

EXECUTIVE SUMMARY

the local to the global — with a wide variety of
interests. There is a difference between those with a
direct and often involuntary interest and those who
are concerned indirectly because they choose to be.
The term ‘stakeholder’ therefore requires further
clarification. Talking of multistakeholder processes
without some clarity around the different kinds of
‘stakes’ is too simplistic.

Subsidiarity — Local issues should be solved locally, as
local endowments and priorities differ from place to
place. While international action and solidarity remain
crucial, decentralizing decision-making to the point as
close to the impact as possible should be the norm.
Local actors often resent interventions from national or
international quarters ‘on their behalf’, particularly if
this involves the assumption of a mandate.

Best Practice — Similarly, the concept of ‘best
practice’ requires local solutions. A frequent response to
questions about what constitutes ‘best practice’ is that
‘it all depends’. Best practice should be defined by
decentralized and iterative processes, not by a fixed set
of parameters that can be read out of a manual.

Incentives — Win-win solutions are not always
possible; voluntary approaches alone are insufficient
where there is a compelling priority but little or no
business case to justify the additional expenditures
needed to meet it. There are then two options:
collective action on a voluntary basis that is enforced
internally by a group, or governmental intervention or
regulation to achieve the same result. Unless the law is
clear and enforced, some enterprises will resist change.
In addition, if civil society groups put pressure only on
a large few companies and fail to recognize progress,
the rest will ride free. Market-based incentives on
sustainable development criteria are difficult, though
probably not impossible, to design. At present, the
discussion is couched in terms of the management of
risk, increasing shareholder value, and the occasional
marketing advantage. Devising a system of customer-
driven certification is also problematic due to the
heterogeneity of the industry.

Capacities — There is a critical need to build the
capacity of all the actors. Sustainable development for

the sector calls for a new and different mix of skills.

Managing Mineral Wealth — The potential

contribution of minerals to national economies is

Xxiii



MMSD BREAKING NEW GROUND

mostly far from realized. In all too many instances,
incentives for foreign investment reduce the wealth
available to the host nation. The ability of mineral-rich
countries to add value to their wealth by way of
beneficiation and processing is often denied by lack of
capacity, tariffs, and other trade barriers. In some cases,
subsidies make the position worse for others. The
mismanagement of wealth through inefficiency and
corruption does not help. Those who have mineral
wealth now should be determined to use it to produce
diverse and stable economies for tomorrow — and they
need help to do so.

Legacies — The negative social and environmental
legacy of the sector is a major obstacle to building
trust and moving forward. Abandoned sites and
communities, persistent waste and pollution issues,
aggrieved peoples: the list is long. Historically,
consumers — mostly in the industrial world — have not
paid the full costs of using mineral commodities; the
failure to internalize many of these costs has only
been recognized recently. The obstacles to progress in
dealing with legacies include establishing priorities on
the worst sites, identifying who will pay, and deciding
on the source of the funding.

Collective Efforts — Corporate performance in the
minerals sector, measured against any indicator, is
variable. Some good companies are improving, but the
bad are inexcusable, and the past record is even worse.
Action by companies, individually and collectively, is
clearly required. In an open trading and competitive
world, a ‘rush to the bottom’ caused by ‘free riders’ is a
real danger. In many areas, small companies are crucial
to the standards of large ones. If, for example, projects
near closure are simply sold by multinationals to private,
less visible entities, other routes are opened to avoid
obligations. Collective action must include companies
of all sizes in order to produce positive results.

Use of Existing Institutions — Existing
organizations should be encouraged to continue
facilitating collective action. Institutions such as
national and international chambers of mining and
regional governmental organizations currently offer the
best opportunity for collective action to move forward.
Mutual recognition of their respective roles and
collaboration is needed. All need to engage more
openly with other constituencies.

Dilemmas remain on a range of issues, including how to:
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* raise the capacity of all to act to the best of
standards,

* define the boundaries of responsibility among
different actors when governance is weak,

* balance the role of regulation with that of voluntary
initiatives,

* apply the precautionary principle so as to have a
proportional response,

» remove subsidies and trade barriers that favour the
better-off,

* achieve better balances between risks and
opportunities,

* act when there is a democratic and governance
deficit,

* stop the free riders yet maintain competition in an
open trading world, and

* ensure that the price of a product reflects its
total costs.

A Vision of the Minerals Sector

The MMSD process sought to create a picture of
what the minerals sector would look like if it were to
maximize its contribution to sustainable development.
In this vision of the future, the minerals industry is
integrated throughout the value chain and providing
mineral services rather than primary products. To raise
the performance of all, a leading group of companies —
both large and small — provides a model and supports
the efforts of others.

Legal and regulatory frameworks will be
complemented by voluntary initiatives, such as mine-
site or company-wide verification. These measures
will be developed through transparent and inclusive
processes, defining concrete performance

standards at the global, national, and local levels.
Governments will have sufficient capability and
willingness to impose sanctions on those who

will not meet these standards. There will be fair
and accepted mechanisms to facilitate access to
information, public participation in decision-
making processes, and access to justice to resolve
disputes.

All actors will have sufficient capacity to meet
higher standards, to define and enforce constructive
interventions, and to monitor performance and
facilitate sustainable development objectives. Costs
will be much better internalized, and there will
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be a concerted effort to address the legacies of
abandoned mines.

There will be clear incentives for all actors. Companies
that perform well will retain their social licence to
operate — including lower operating costs, favourable
borrowing terms, and lower insurance rates.
Governments will benefit from harmonious social,
economic, and political relations. Labour will enjoy
better working conditions and better health. NGOs
will play a positive role in meeting society’s needs.
Consumers will be assured that their use of mineral
products is supporting sustainable livelihoods.

And communities overall will have better standards
of living and greater involvement in decision-making
processes.

Supporting Sustainable Development in the
Minerals Sector

Broad steps that can be taken to integrate many of the
individual suggestions in Breaking New Ground can be
grouped into four major categories of actions to
support sustainable development in the minerals sector:

* Increase understanding of sustainable development.

* Create organizational-level policies and management
systems for implementing the principles of
sustainable development.

* Collaborate with others with common interests to
take joint steps towards sustainable development.

* Increase our ability to work towards sustainable
development at the local, national, and global levels.

The proposals are directed principally to those with a
high level of interest and involvement in the sector.
Many of the proposals are more applicable to some
actors than to others.

Step One — Understanding Sustainable Development

A commitment to education and research is required,
including a focus on the development of practical tools
for making decisions and taking actions. This should
include incorporating sustainable development into the
curricula for mineral professionals, and increasing
understanding among employees of minerals
companies, relevant government agencies, labour and
civil society organizations, and others with important
roles in the sector.
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Research will face increasing demands to ensure
relevance to the concerns of stakeholders in the sector,
and there is a need to find mechanisms to ensure this
broadening of focus occurs. Any organization funding
significant research in this area should have clearly
stated policies ensuring the rigour of the research it is
supporting, including publication of data, citation to
publicly available sources, and peer review. More
funding could be committed to research that aims to
integrate disparate sets of knowledge or expertise
within a sustainable development framework.

Specialists of different disciplines and technical fields at
all stages of the minerals cycle — from geology to
accounting — will need to evaluate how to apply the
principles of sustainable development to their current
activities. This task may be aided by collaboration with
others in the same fields, through, for example, the
work of professional associations.

Step Two — Creating Organizational Policies and
Management Systems

Most organizations do not have sustainable
development policies and should consider developing
them. This 1s important for all actors, including

large consumers of mineral products, lenders, and
institutional investors. As a first step in developing
such a policy, an organization should review its
overall objectives and functions from a sustainable
development perspective. Those that already have
sustainable development policies should review the
extent to which these have penetrated the organization
and its decision-making processes, and should
consider more effective ways of integrating them into
practices and deriving organizational value from
them.

Companies should develop a sustainable development
policy, which incorporates other relevant company
policies such as those on environmental issues, worker
health and safety, employee integrity, community
relations, human rights, reporting, and so on. This
should enable the integration of these policies within a
coherent, more efficient and effective, and less costly
management system. The whole company should be
engaged.

Companies can develop management systems for key
issues, even where such policies have not been
established. For minerals companies, an example of this
is establishing a management system to review end-of-
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life plans at existing operations, to take necessary
action to strengthen them, and to continue to monitor
them throughout the project life. The review should
focus on whether existing plans fully address the end-
of-life environmental, social, and economic conditions
for affected communities; care and opportunities for
displaced workers; and the implications for government
and other actors at all levels. This process can be useful
in surfacing potential future liabilities and allowing
them to be managed.

Labour organizations could develop sustainable
development policies as a way of bringing members
together in a shared understanding of priorities and
objectives for themselves and for the organization
as a whole.

Government sustainable development policy for

the minerals sector would provide a useful tool to
integrate, coordinate, and harmonize the missions of
different departments in pursuit of common objectives.
The departments involved in developing and adopting
the policy should at a minimum include those dealing
with minerals exploration and development, the
environment, trade and industry, labour, and economic
development. A country with significant mineral
endowments should consider undertaking a
comprehensive review of the impact of its legal and
policy framework for the minerals sector.

NGOs could develop policies to clarify the link
between organizational purposes and broader
sustainable development goals, to provide guidance to
employees in making decisions, and to make the
organization’s position clear to other actors. NGOs can
also enhance their effectiveness and credibility, and
reduce risks by developing clear and public policies
and management systems of investigation and assurance
that they apply to data they use.

Step Three — Achieving Cooperation Among Those With
Similar Interests

Groups of actors with common roles, responsibilities,
and interests can benefit from collaboration in a
number of ways. For example, they can form
assoclations or networks to share understanding and
lessons of good practice, and to enable more eftective
communication with other groups to pool resources,
and to minimize transaction costs. Collaboration may
occur from the local to international level and may
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take a number of different forms — everything from
informal information-sharing networks to formal
associations requiring membership and adherence to
a set of structures and certain norms.

Existing Associations and Networks

These should review current practices with a view to
developing sustainable development policies, where
they do not already exist. Networks such as the World
Mines Ministries Forum, regional associations such as
the Mines Ministries of the Americas (CAMMA)

and ministries in Asia Pacific Economic Cooperation
(APEC), and NGO 1initiatives such as the Global
Mining Campaign should consider adopting
sustainable development policies.

Forming Associations or Networks

Where appropriate, stakeholder groups in the minerals
sector should be encouraged to form associations.
The impetus must come from within the groups
themselves, but others can help create opportunities
for engagement.

A key goal is to develop the ability of small-scale and
artisanal miners to articulate their views, through their
own associations, in policy and other processes that
affect their interests. The Communities and Small-Scale
Mining initiative is critical in providing a forum to
facilitate communication and coordination between
miners, donors, and other stakeholders.

Communities affected by mineral activities could
benefit from the development of stronger networks

for sharing experience and bringing their views to
attention at the national and global level. Conferences
of local governments and other community
organizations, supported by donors and organized on
an inclusive basis, might be a first step towards building
these stronger networks.

An international indigenous peoples organization
could be established to share experience and
strategically advise, direct, and monitor industry
performance in the arena of indigenous relations.

Protocols and Statements of Principle

Within associations of actors, standards can be
improved collectively through the development of and
agreement on norms and principles.
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* A Global Declaration and Establishment of a Protocol
The minerals industry should consider adopting a
Declaration on Sustainable Development and
establishing a Protocol to support its commitment.
This would simplify the current multiple codes of
conduct and sources of guidance by providing a way to
bring these together over time into one management
system. It would start by building on the recently
adopted Sustainable Development Charter of ICMM.

Phase I — ICMM and other appropriate organizations
could develop the Declaration unilaterally in
consultation with stakeholders. (See Box ES—5 for
suggested basic elements.) Companies would be
encouraged to adopt and sign on to it. The Declaration
might be most effective if it includes a commitment to
develop specific, measurable criteria as a set of protocols,
along with a system of verification of performance.

It suggests how that system of protocols could be
extended more broadly to all parts of the industry.

Phase II =The goal of Phase II would be to create the
basis for an accepted Protocol for individual minerals

Companies could agree to:

¢ Participate in review of their association charters and
policies in light of the conclusions of this report.

¢ Work with other companies, within a defined time, to
establish a Protocol dealing with key issues of sustainable
development and corporate performance, in a process
acceptable to key external stakeholders.

¢ Work with other companies to develop an accepted system
of verification to accompany the Protocol.

* Devise a set of immediate commitments embodied in the
Declaration; one approach would be the adoption of the basic
principles outlined in a manageable number of existing
agreements and guidelines.

¢ Develop internal management procedures to familiarize
employees with the meaning of these commitments, their
importance as company policy, and their alignment with
business success.

¢ Develop reporting procedures that address the principles in
the Declaration.

¢ Conduct, over a defined period, an independent audit by a
reputable outside organization of the state of company
compliance with the requirements of the Declaration.
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facilities or projects. Protocols for individual sets

of issues could be adopted as they were agreed. The
Protocol should be accompanied by a clear system of
rigorous third-party verification. Representatives of key
stakeholder groups should be involved in development
of the Protocol and the verification process.

Phase III —This phase is envisioned to be an expanded
Protocol for company-wide application. Participation
by external stakeholders in management of the process
would be deepened. It may lead to a system of
company-wide certification or verification. Phase 111
could ultimately consider product certification for
certain mineral commodities.

While ICMM must have the key role in reviewing its
own Charter, and should take leadership in developing
the language of the Declaration and the subsequent
adoption of the Protocol, companies choosing not to
join ICMM should be able to participate in this
system. It should be open to all levels of the industry,
and therefore should be a subject of early discussion
with national associations and such bodies as the
Prospectors and Developers Association of Canada
(PDAC) or Eurométaux. Any or all of these bodies
could eventually — as the Australian Minerals Council
has — decide that adhering to the Protocol is a
requirement of membership. But the Protocol should
not require membership in ICMM.

The Declaration could call for an immediate set of
commitments that could be adopted by individual
companies, together with a commitment to a longer-
term process of multistakeholder engagement to
develop the more comprehensive and specific protocols
for the industry. It should also provide for a company
commitment to adopt and comply with national or
regional industry codes of conduct where they exist.
For example, companies operating in Australia should
initially comply with the Australian Minerals Industry
Code for Environmental Management, and those

in Canada should adhere to the Mining Association
of Canada’s environmental policy and sustainable
development principles as they are developed.

* National and Regional Industry Codes of Conduct
Many issues can be dealt with more effectively at

the national or regional level. A number of national
industry associations have adopted sustainable
development policies. There may be benefits in
developing these further into codes of conduct, on the

XXVii



MMSD BREAKING NEW GROUND

model of the environmental codes already in place in
some associations.

* Regional Statements of Principle by Governments
Regional government organizations such as SADC,
APEC, or CAMMA may want to consider adopting
sustainable development policies for the minerals sector
that can help governments seek greater convergence
and harmonization.

o Statements of Principles by Nongovernmental Organizations
A collective statement of principles by NGOs that
focuses on mineral-related issues might strengthen
their influence and increase the contribution they are
able to make.

Developing the Capacity to Prevent and Respond to
Emergencies

Preventing accidents is a high priority. An international
facility, supported principally by industry and with
appropriate involvement of other stakeholders, could
play an important role. It could mobilize world-class
experts to supplement government capacity to assess,
respond, and control accidents and emergencies, or to
reduce the chance of them happening. This approach
could assure the public that the best possible advice
1s available to responsible officials. This facility would
rely on experts from consulting firms, universities,
governments, companies, NGOs, or other institutions
on an ‘as needed’ basis.

Step Four — Building Capacity for Effective Actions at
All Levels

Community Level

Where a local community is affected by minerals
development, a shared vision of the development path
for the community is required.

» Community Engagement

For most mining operations, engagement with local
communities must begin at the exploration stage.
Companies should develop plans for continuous
engagement during the operation’s life — from
exploration through to closure. This plan should be
discussed with the community to ensure that the
mechanisms proposed are considered appropriate.
Companies must ensure that those in charge have the
right skills and proper authority and that there is
continuity of involvement. They must also be willing
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to invest time in the community.

o Integrated Impact Assessment

Environmental and social assessment tools should be
combined to enable a transition to integrated impact
assessment. This should be universal for new projects
and include an early phase of consultation with the
community to identify local concerns, and to ensure
those are addressed. It could become the basis for the
development of a Community Sustainable
Development Plan (CSDP).

» Community Sustainable Development Plans

The CSDP should be based on the community’s
concept of how the mine can best contribute to
achieving its social, environmental, and economic
goals. The plan should provide the fundamental
framework for relationships among the company, the
community, and the government (and any other
parties) through the project life and into post-closure.
It should identify the specific actions needed and
the respective roles and responsibilities to achieve
the agreed-upon vision. It could also create some
obligations, on all sides, for taking those steps.
Independent mechanisms for monitoring and
evaluation, including clear and agreed indicators of
performance, need to be included. The plan will
need to evolve and be amended over the life of the
project to reflect changing priorities and capacities.

While a company may facilitate and promote the
process, the leadership role belongs to local
government to the extent it has the capacity and
willingness. Otherwise an NGO or development
organization could step into this role. The World
Bank could evaluate the usefulness of requiring or
encouraging contractual CSDPs, where they will be
useful, in projects funded by the International Finance
Corporation (IFC) or insured by the Multilateral
Investment Guarantee Agency. Commercial banks
could review whether adopting a parallel requirement
would be a way to reduce their exposure to the results
of proceeding without such plans.

* Integrated Planning for Closure

Since many mineral projects depend on specific
deposits that have a finite life span, there is a need to
focus on where the community wants to be when the
project closes. This requires defining desired end-of-life
environmental, social, and economic conditions;
identifying the resources required to achieve them; and
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Actions

e Community Engagement
* Integrated Impact Assessment
¢ Community Sustainable Development Plans
Integrated Planning for Closure
¢ Labour-management agreement for sustainable development

¢ Disputes and conflict resolution mechanisms
¢ Cooperation between large companies and artisanal and
small-scale miners

clearly allocating roles and responsibilities of each of
the actors. There needs to be a focus on sustaining
benefits in areas such as housing, community health,
and education.

* Dispute Resolution Mechanisms

Where there is restricted access to justice, especially
at the community level, or when existing mechanisms
are inadequate or not trusted, it may be necessary to
design dispute resolution mechanisms at the

community level.

» Large Companies and Artisanal and Small-Scale Mining
Large companies could engage directly with small-
scale miners and their communities, helping them to
work in a more sustainable fashion and where
necessary to find alternative economic activities.

National Level

Effective policy, coordination, and action at the
national level will help to maximize the benefits of
minerals activities and minimize the negative impacts.
Governments with mineral activities may consider
comprehensive reviews of their legal and policy
frameworks for the minerals sector to ensure that they
are consistent with the vision of sustainable
development.

* Access to Information

All levels of governments should have legal and
regulatory provisions for citizens to access information
in government possession for which there is not a
valid and publicly stated reason for non-disclosure.
Mechanisms to support this may include contact points
for regular exchange of information with civil society.
Governments and civil society organizations should
also establish clear and agreed procedures for

MMSD THE MINING, MINERALS AND SUSTAINABLE DEVELOPMENT PROJECT

EXECUTIVE SUMMARY

Responsibilities

¢ Companies, communities, local institutions

e Companies, communities, local government, consultants

e Companies, labour unions, local government, communities, civil
society organizations

e Companies, labour unions, local government, communities, civil
society organizations

* Labour organizations, companies

* Companies, communities, labour unions, local government, civil
society organizations

requesting, receiving, and disseminating information.

* Public Participation

Governments should continue the process of
regulatory reform to facilitate public participation.
Access to information and public participation cannot
be established and maintained unless there is a right to
access to the legal means to enforce them.

* Clarifying Land Regimes

National frameworks should provide clear rules for
access to and use of land, including elements such as
extensive consultation with local communities; clearly
defined rights for those with established occupancy
and use of land or communal land holdings, even
where they hold no legal title; compensation for loss
of rights; and effective access to systems of justice.
Governments should also ensure that when bilateral
negotiations do take place around land issues, the rules
are understood and followed by all actors.

o Tiaditional Indigenous Territories

Governments and companies could make considerable
progress by maintaining respect for the principle of
prior informed consent freely given. The extent of
indigenous territories needs to be clearly defined for
the security of traditional peoples, and open dialogue
needs to be maintained on this issues. Other actors
such as the NGO community can assist.

o Frameworks to Maximize and Sustain the Benefits of
Minerals Development

Governments should consider developing long-term

strategic plans for the creation and management of

mineral wealth that include appropriate methods of

capturing the rent from minerals and distributing the

revenues; the creation of human, physical, and other forms
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of capital; and planning for the effects of mine closure
at both the local and the national level. In addition,
governments could develop measures, such as commodity
loans and fiscal restraint, to prevent undue stress on
public financing resulting from minerals price volatility.

» Frameworks for Artisanal and Small-Scale Mining
Governments need to develop a policy and regulatory
framework that focuses on both the facilitation and
management of artisanal and small-scale mining, and
creates sufficient financial and regulatory incentives for
small-scale miners to formalize their activities.

» Frameworks for Community Development

Governments should consider incorporating integrated
impact assessment, CSDPs, and integrated closure
planning and its existing frameworks and assigning
responsibilities among agencies — in consultation with
relevant stakeholder groups.

* Mining-Induced Displacement and Resettlement
Governments must put in place regulations that ensure
free and willing negotiation on any resettlement
proposal; mechanisms for monitoring and arbitration
are a natural accompaniment to such regulations.
Although it is premature to institute insurance on
involuntary displacement and resettlement, a contingency
clause could be proposed as an interim solution.

Actions

Review and Development of Legal and Policy Frameworks
* Access to information

e Public participation

e Land rights regimes and compensation systems

» Traditional indigenous territories

* Maximizing the benefits of mineral development

e Artisanal and small-scale mining

e Community development

e Mining-induced displacement and resettlement

Other Actions
¢ An international register of payments to combat corruption

¢ Audits, guidelines, and standards for environmental management
» Capacity building

e Labour-company agreements
* National multistakeholder processes

XXX

» Anti-Corruption Initiatives

Concerted effort is needed to combat corruption —
governments should adopt national legislation to put
the anti-corruption convention of the Organisation
for Economic Co-operation and Development into
effect. Companies could work with organizations
such as Transparency International at the national level
to establish industry-wide guidance. Industry
organizations should consider taking the initiative,
possibly in partnership with an international
organization such as the World Bank, to establish an
international and public register of all payments by
mining companies to governments at all levels.

» Audits, Guidelines, and Standards for Environment
Management

Governments and funding agencies should require

regular independent audits of all tailings storage

facilities and find ways to act on the results. Equally,

governments should set up clear guidelines for

evaluating different disposal methods for mining waste

on a case-by-case basis, with a clear value in the

short term of the need to avoid riverine disposal.

Government agencies charged with managing impact
assessment processes should develop standards for
baseline data and analysis for special issues, such as acid
drainage assessment, closure planning, and water

Responsibilities

Governments and relevant stakeholders

Companies, industry associations, NGOs, governments,
international organizations

Government , affected communities, companies

Governments, international organizations such as the World Bank,
the UN, NGQs, donors

National unions, companies

All relevant actors
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quality. A high priority in many countries should be
communicating the results of these assessments more
effectively to interested parties, and integrating these
concerns into decision-making from the permitting
stage through closure.

* Capacity Building

The World Bank and the United Nations, working
with member governments, could develop a clearer
picture of the kind of capacities needed and those that
are already in place at the national level.

* National Multistakeholder Processes

Governments could be an effective convenor of
multistakeholder processes at the national level for
policy discussions and change.

Global Level

There are a number of initiatives that are best taken at
the global level by different groups of actors working
together. Some are already under way in some form
and need to be supported. Others have yet to be
initiated. It should be noted that calling for action at
the international level does not preclude these
initiatives being undertaken at other levels.

* A Complaints and Dispute Resolution Mechanism

All parties in the sector should be committed to
establishing fair, reasonable ways to resolve grievances
and disputes. A dispute resolution mechanism should
bring parties together, in a neutral forum, to work out
a mutually acceptable facilitated settlement. The
elements of the mechanism are envisioned as similar
to the methods and procedures of an ombudsman,
such as the IFC’s Advisor/Ombudsman or the Mining
Ombudsman Project operated by Community Aid
Abroad in Australia. Clearly, where possible, complaints
would be better handled by an independent
organization operating at a regional or national level.

The overall programme could be overseen by a
balanced multistakeholder Board. Commercial
lenders could support this proposal by requiring a
demonstration that an eftective dispute resolution
mechanism is available as a condition of loans.

* A Product Stewardship Initiative

A Product Stewardship Initiative could promote
greater exchange of information and integration of
views with the industry’s principal customers and
intermediary processors, recyclers, and others. This
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initiative could build on the work already undertaken
by the Non-Ferrous Metals Consultative Forum on
Sustainable Development.

As part of this process, national governments need to
continue to identify incentives and disincentives for
recycling, extended product life, and innovative design
in metals use and to develop policies on them. These
should include measurable targets, collection networks,
infrastructure, and investment in recycling
technologies.

A Product Stewardship Initiative would lead to
improved understanding of: energy, water, land use,
recycling, and re-use issues; life-cycle analysis as a
management tool for sustainable development;
appropriate recycling technology transfers to developing
countries; and possible product certification schemes.

» A Sustainable Development Support Facility

A Sustainable Development Support Facility could be

developed to serve as a central clearinghouse for

information on who is doing what in the sector and to
suggest ways to coordinate and target the efforts of
donors and others. It could serve:

* as an independent source of capacity building or
advice to government on issues such as emergency
planning or implementation of local emergency
preparedness plans;

* as a supplement to government departments charged
with technical tasks such as safety inspection of
tailings dams;

* to help develop the technical standards necessary for
effective impact assessment in the minerals sector;

* to assess potential for acid rock drainage and
strategies for dealing with it; and

* to assist in the development of CSDPs and to
strengthen the capacity needed for effective planning
for closure.

The Facility could be supported by donor agencies,
and could be administered by the World Bank Group
as a trust fund. An important role in its management
could also be played by the World Conservation
Union—-TUCN.

Applications for assistance could be made by any
government, NGO, UN body, trade union, or other
appropriate organization that was committed to
cooperative approaches to sustainable development
challenges in the minerals sector.
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* Reporting Guidelines

A harmonized system of reporting guidelines is needed
to ensure that key aspects of company practice are
publicly reported to a standard that informs internal and
external stakeholders about the sustainable development
performance of corporations and major projects.

A multilateral organization such as the World Bank
could convene an experts group to draft a broad set of
principles and operational guidelines for reporting.

In defining guidelines, the sector should work with
organizations such as the Global Reporting Initiative
and the International Standards Organization to
achieve comparability between sectors and to ensure
the transfer of existing knowledge.

Research into the identification and development of
key indicators for public reporting needs to continue.
Through organizations such as the Minerals and
Energy Research Network (MERN), the eventual aim
is to construct a set of ‘must have’ generic, yet sector-
specific indicators at the project and corporate level,
supported by a secondary set of indicators that could
be applicable at particular sites.

o Protected Areas and Mining Initiative

Increased collaboration is required at the international
level among key actors including IUCN and other
conservation organizations, governments, and NGOs to
resolve issues related to protected areas management.
Possible actions could include:

¢ Establish a multistakeholder forum that aims to
achieve consensus on ‘no-go’ zones for mining, on
a case-by-case basis, with a priority for World
Heritage Sites.

* Develop a package of published ‘better-practice’
guidance on mining and protected areas.

* Establish clear criteria that can be used to decide if
mining is possible near protected areas, which should
then be applied to its control and to the assessment
of existing mines in protected areas.

* Work towards improving the transparency of
decision-making around the assignment of protected
areas categories.

* Undertake ‘high resolution’ mapping through key
institutions that will identify the scale and extent of
threats to and opportunities for protected areas
posed by mining and other sectoral activities.

* Mineral Legacies Initiative
Improving conditions at abandoned sites can yield

XXXii

immense social and environmental benefits for a
relatively small investment. The focus at least initially
should be on true ‘orphan’sites, where no former
owner or operator can be identified. Priority should be
given to sites where remedial action will offer a clear
payoft in improved public health and safety, more
usable water supplies, or other demonstrable benefits,
such as protection of biodiversity. Another priority is
sites in low-income countries with significant
abandoned mine legacy problems and those with
particularly pressing social legacies of mining
communities.

Governments with many abandoned mines but few
resources could be given grants to determine priorities
for the cases most urgently needing attention and to
develop project proposals that could then be funded.

Most observers agree on the need for such action, but
not on its financing or administration. Yet there are
good if not perfect models for the administration — the
Global Environment Facility is one; a trust fund
established by donors and administered by the World
Bank or regional development banks would be
another. The World Bank has financed work at
abandoned mines or other mineral facilities in the past.
At a minimum it could coordinate its future support
for such activities with a trust or other entity
managing this work. One possibility would be for a
group of companies to take the initiative by pledging
an initial contribution to the trust fund on the
condition that it be matched by government and
other donors.

At the World Summit on Sustainable Development in
August—September 2002, world leaders could use the
opportunity of meeting in one of the world’s most
important mining centres — and one that shares with
others a legacy of problems from that activity — to call
for a full-scale feasibility study of a Mineral Legacies
Initiative. Establishing this fund would require a
number of nations to commit together to a
programme to make it viable for at least several years.
Protection of public goods such as water supply and
public health and safety would have to be the primary
goals, but the programme could also be useful in
building skills and generating employment.

* Financial Surety
Governments recognize that some industries (such as

power plants, chemical facilities, and mines) have the
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potential to leave behind large social costs. To make
sure they do not inherit these costs, some insist that
companies provide a bond or financial guarantee to
ensure that they will comply with closure plans and
not leave behind such costs. Developing countries have
often not adopted financial surety. Some way must be
found to capture its benefits. Progress on this issue is
important. The World Bank recognizes this as a
priority concern.

The best way forward seems to be for the World Bank
and the world’s mines ministers together to convene a
dialogue, starting with a high-level conference, to find
ways of reconciling the clear benefits to be achieved by
appropriate guarantee systems, national policies for
minerals investment, and the growing desire of many
commercial and non-commercial lenders to ensure
that the projects they finance do not wind up adding
to the world’s inventory of sites abandoned without
proper precaution.

* A Global Labour-Management Agreement

There could be a global-level agreement between
labour federations representing workers in the minerals
sector, such as the International Federation of
Chemical, Energy, Mine and General Workers” Unions
(ICEM), and international organizations representing
companies for broad cooperation in support of
sustainable development. Organized labour could take
the lead to suggest elements of the agreement. These
may include traditional areas of interest such as the
training, health, and safety of workers, but could also

Actions

¢ Complaints and Dispute Resolution Mechanism
¢ Product Stewardship Initiative

¢ Sustainable Development Support Facility

¢ Reporting Guidelines

¢ Protected Areas and Mining

¢ Dialogue on mineral legacies

¢ Dialogue on Financial Surety

¢ Global Labour-Management Agreement

e Forum on Mining, Minerals, and Sustainable Development
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include broader community concerns. The agreement
could be linked to counterpart agreements at the
national and local levels.

o Forum on Mining, Minerals, and Sustainable Development
A Forum on Mining, Minerals, and Sustainable
Development could be established as a process, or
processes, that can stay in effective communication
with all principal stakeholders, and is not controlled by
any of them individually but ‘belongs’ to all of them as
a group. In the forest products industry, a similar need
led to the creation of a Forest Stewardship Council.

In the dam building sector, it led to the World
Commission on Dams. The Responsible Care initiative
in the chemicals industry has a multistakeholder
stewardship council. In the minerals sector, this model
has been pursued, with variations, for things such as
the recent cyanide code, the White Horse Mining
Initiative, and the MMSD Project itself. Processes of
this type can create results that cannot be created in
any other way.

The Forum would not have to be a permanent
bureaucracy. It could, for example, resemble the Global
Mining Industry Conference in May 2002, but in a more
advanced version at some determined intervals in the
tuture. The Forum could perhaps achieve these goals:

* Establishing priorities for a wide range of actors
in the sector, so that each could focus on a
manageable number of tasks in the near term.

* Setting guidelines for processes directed at individual

Responsibilities

e Companies, representatives of affected stakeholder groups,
commercial lenders

* Non-Ferrous Metals Consultative Forum on Sustainable
Development, industry associations, NGOs, governments, labour

¢ Governments, international organizations, NGO such as IUCN,
stakeholders

¢ ICMM-industry associations, NGOs and stakeholders, Global
Reporting Initiative, companies, international organizations

* Conservation NGOs such as IUCN, governments, companies,
associations such as ICMM, communities

e Mining industry, world leaders

¢ World Bank, mine ministers

e International labour unions such as ICEM and international
industry associations such as ICMM

* All actors
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issues, to give all concerned a greater confidence in
their legitimacy and reduce the transaction costs in
setting them up.

* Endorsing processes if they met those guidelines,
adding to their legitimacy and increasing peoples’
confidence in participating in them.

* Endorsing the results of these processes, giving them
broader acceptance and ensuring that their principles
are more quickly incorporated into company policy,
industry Protocols, best practice guidelines, lending
policies of banks, and laws and regulations.

The MMSD project has identified a number of issues
ripe for progress in a Forum — management of
tailings and other large-volume wastes, action against
corruption, integrated planning for closure, community
health and mining, and biodiversity and protected
areas, to name just a few. But progress on any of them
will require engagement of a variety of stakeholders.
Effective engagement that produces results will require
attention to process, which requires investment. There
is no effective alternative. A way to proceed, and one
that could yield better long-term results, would be to
make the investment once, instead of every time an

issue came up.

There is an informal proposal for such a forum from
the UN family. Others suggest that the Forum could
develop out of existing mechanisms such as the
International Study Group’s Non-Ferrous Metals
Consultative Forum on Sustainable Development.

Whatever the future of the Forum proposal, at a
minimum there should be a recognition that
establishing communication and discussion among
interested parties on a national, regional, or global basis
requires a committed effort and a significant
investment of time and money. Processes are expensive
at least in part because of the investment needed to
establish these links. Finding a home in an institution
capable of maintaining the databases that projects —
including MMSD — have established and of circulating
periodic bulletins, perhaps containing a registry

of current research activities, is an important
investment in the future of dialogue. MERN, the
UNCTAD/UNEP Mineral Resources Forum, or a
new Union for Minerals and Sustainable Development
are all possible homes for such a body.

XXXIV

A Final Thought...

The MMSD Project did not try to resolve the many
economiic, environmental, social, and governance issues
facing the mining and minerals sector — no single
effort could. But the project did try to turn a spotlight
on the range of challenges raised by society’s need for
and production of minerals. Judging by the input and
reactions during the two years of the Project, that

goal was achieved. The many people who made
contributions to the process — through papers,
workshop participation, comments on successive drafts,
emails with news from all corners of the world —
confirmed that the minerals sector involves much more

than digging ore out of the ground.

Although Breaking New Ground is the final report
of the MMSD Project, it is not, of course, the final
word on this complex subject. But we hope that for
the minerals sector it is a helpful step along a road
towards sustainable development that includes all those
affected: policymakers, business leaders, public
interest campaigners, people working in mines, local
communities, and — very important — consumers.
All these people must join the discussion and take
action if the world is to find a better way to meet
society’s needs.
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This report represents the end of the second
productive partnership between IIED and
WBCSD.

Our first joint project was a major study of
the paper industry and how it could better
contribute to sustainable development.
That was five years ago. Many acknowledge
it was a turning point for the sector. Now,
and on a more ambitious scale, we are proud
to present Breaking New Ground, the first
in-depth review of the mining and minerals
sector from the perspective of sustainable
development, undertaken with the support
and engagement of mining companies,
mining communities, labour, the research
community, and a broad range of other
stakeholders.

The project has not been without
controversy for the report challenges all sides
in the debate. The stakeholders in the chain
of production and use of minerals extends in
some sense to almost everyone. The project
has had considerable success in engaging
with stakeholders in some parts of the globe,
but has fallen short of a deep involvement
with every interest group. Indeed it has been
explicitly rejected by some special interest
groups, sometimes before there was anything
concrete to judge by.

We need a more informed understanding of
the industry’s actual and potential
contribution to sustainable development.

It is no longer enough to argue that because
socliety needs its products, it must tolerate
whatever occurs in their production. Nor is
it enough to play to a public audience
conditioned to expect the worst from
mining or the other minerals industries.

We need to get past scoring points by
addressing the obvious: a large part of the
world’s public has a negative view of the
industry and feels it is not meeting
legitimate needs and expectations of others.

MMSD THE MINING, MINERALS AND SUSTAINABLE DEVELOPMENT PROJECT

But if we cannot do without the industry —
and we clearly can’t — we need to define what
higher performance amounts to, and create
sanctions and incentives to achieve it.

This report stands up to rigorous scrutiny.

It has been executed with integrity by the
IIED project team under the supervision of a
distinguished, balanced, 25-member global
Assurance Group. Now, with it in hand (and a
wealth of background material available on
the CD-ROM and, in some cases, in
forthcoming publications), there is a real
opportunity for big and small companies,
governments and inter-governmental
organizations, labour, non-governmental
organizations and civil society to raise the
game to higher and more accountable
standards of performance.

Finally, while full acknowledgements are
elsewhere, we should pay tribute to

Luke Danielson, Project Director, and
Richard Sandbrook, Project Coordinator,
without whose leadership, integrity, and vision
this report, and its associated research and
publications, would not have been possible.

[
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The Assurance Group’s key responsibilities
were to seek to ensure the highest quality,
balance, and integrity of the work of the
Mining, Minerals and Sustainable
Development (MMSD) project.

Consistent with its role, the Assurance Group
held seven meetings during the process of
consultation, preparation, and review of the
effort that has led to the project report.

In these meetings, members of the Assurance
Group, in their individual capacities, gave
teedback to the project Work Group on both
process and substantive issues. In particular,
members assisted in identifying priority issues,
and commented on the scope of the project,
the stakeholder processes being undertaken,
and draft versions of the report.

The issues with which the report deals are
highly complex and often extremely
controversial. Because the Assurance Group is
composed of individuals with diverse
expertise, backgrounds, and perspectives, we
did not attempt to reach consensus on the
conclusions and recommendations contained
in this report. We believe, however, that the
Work Group have conducted themselves in
accordance with their Charter, have
maintained the independence of their
perspective, have sought consultation broadly,
have worked openly, and have produced a
project report that is respectful of differing
Views.
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We also recognize the enormous eftort made
by the Work Group in bringing the report to
its final state. The MMSD project has been a
substantial and innovative effort that has
thoughttully considered important issues that
must be addressed. The Assurance Group
challenges companies, governments, unions,
communities, non-governmental organizations,
and other stakeholders to take the report’s
recommendations forward.

Duma Nkosi, Chair
Glenn Miller, Vice-Chair

Jacqueline Aloisi de Larderel
Richard Baldes
Patricia Caswell
Anna Cederstav
Mick Dodson
Cholpon Dyikanova
Colin Filer

Douglas Fraser

Reg Green

Gerard Holden
Namakau Kaingu
Antonio LaVina
Kathryn McPhail
Daniel Meilan
Maria Ligia Noronha
Manuel Pulgar-Vidal
Leon Rajaobelina
Charles Secrett

John Stewart
Osvaldo Sunkel
Helmut Weidner
Doug Yearley
Senzeni Zokwana

Detailed information on the MMSD Assurance Group may be
found in Appendix 1.
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The following organizations abided by the
MMSD Sponsors Group Charter, which
entrusted them with the mandate of
supporting and financing the project as well as
ensuring its independence. They held regular
meetings related to contractual and budgetary
matters and participated in the MMSD process
as stakeholders — that is, they attended
workshops, contributed papers and
presentations, submitted comments on drafts,
and provided contacts from their particular
stakeholder groups. Their sponsors’ status did
not afford them any special access to the
process, nor was their participation considered
any difterently to that of other stakeholders.

Accordingly, the sponsors of the MMSD
project:

* had no authority over the contents or
production of any final material by MMSD;

* do not necessarily endorse the findings and
conclusions of MMSD;

* accept no responsibility for the accuracy,
lawfulness, or completeness of any material
produced by MMSD; and

e are not bound by the conclusions of MMSD.
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This report is the result of nearly two years of
research, analysis, and consultation by the Mining,
Minerals and Sustainable Development (MMSD)
Project at the International Institute for Environment
and Development (ITED). This Introduction describes
what the project set out to do and the process that
evolved to accomplish those goals.

The Context

In the past decade, the mining and minerals industry
has come under tremendous pressure to improve its
social, developmental, and environmental performance.
Like other parts of the corporate world, companies are
more routinely expected to perform to ever higher
standards of behaviour, going well beyond achieving
the best rate of return for shareholders. They are also
increasingly being asked to be more transparent and
subject to third-party audit or review. In response, a
number of companies, either independently or with
other actors, are establishing ‘voluntary standards’ that
often go beyond any law. But even so, some observers
remain suspect that many businesses are merely
engaging in public relations exercises and doubt their
sincerity. In particular, the industry has been failing to
convince some of its constituencies and stakeholders
that it necessarily has the ‘social licence to operate’ in
many areas of the world.

Despite the industry’s undoubted importance in
meeting the need for minerals and its significant
contributions to economic and social development,
concerns about aspects of its performance prevail.
Mining, refining, and the use and disposal of minerals
have in some instances led to significant local
environmental and social damage. It is not always clear
that mining brings economic and social benefits to
the host countries, as the minerals sector sometimes
operates where there is poor governance, including
corruption, and is thus associated with it. In some
cases, communities and indigenous groups near or
around mines allege human rights abuses. The litany
of concerns is long.

Project Origins

Against this background, and with the tenth
anniversary of the Rio Earth Summit in mind, in late
1998 nine of the largest mining companies decided to
embark on a new initiative intended to achieve a
serious change in the way industry approached today’s
problems. They called this the Global Mining Initiative.
It included a program of internal reform, a review of
the various associations they belonged to, and a
rigorous study of the societal issues they had to face.
Through the World Business Council for Sustainable
Development (WBCSD), they commissioned IIED to
undertake a scoping study in May 1999 to set out the
global challenge of sustainable development facing the
mining sector and to propose the scope of a two-year
process of participatory analysis to explore the role of
the sector in the transition to sustainable development.'

A team of IIED researchers reviewed existing
initiatives and materials, and consulted over 150
separate individuals and organizations to understand
their views of how the minerals sector’s contribution
to sustainable development could be improved and to
develop a more detailed framework for the process.
The Mining and Energy Research Network (MERN)
held an experts meeting to review the findings.

There were few precedents to go by. The nearest was
a project on the paper sector, conducted by IIED in
partnership with the WBCSD in the mid-1990s.?
There was also the comprehensive study of large dams,
but it was conducted by a World Commission and at
the time was just getting under way.> While various
‘multistakeholder’ processes had been attempted, most

were not convened on such a scale.*

ITED published its results in October 1999, making
recommendations for the design and scope of the
process that became known as the MMSD Project.’

It proposed four objectives of the new project.
(See Box 1.)
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¢ To assess the global mining and minerals sector in terms of
the transition to sustainable development.
This would cover the current contribution — both positive and
negative — to economic prosperity, human well-being,
ecosystem health, and accountable decision-making, as well
as the track record of past practice.

¢ To identify how the services provided by the minerals system
can be delivered in accordance with sustainable
development in the future.

¢ To propose key elements for improving the minerals system.

¢ Crucial for long-term impact, to build platforms of analysis
and engagement for ongoing cooperation and networking
among all stakeholders.

It was clear the MMSD Project had to be independent
and collaborative if the results were to lead to trusted
and accepted outcomes. In short, the project needed
to build on past achievements and involve the sector
as a whole. (Throughout this report, the term sector is
used to describe all the key stakeholders associated
with the minerals sector: industry from explorationists
through to processors, government, international
organizations, non-governmental organizations
(NGOs), academia, civil society, communities, and
labour.) It also needed to decentralize — to confer
much of the responsibility for undertaking the work to
regional institutions in the principal centres of mineral
production and consumption. Finally, from the outset
it needed to integrate the element of planning for
implementation in order to ensure that its efforts
resulted in more than just a documentation of ideas.

Moreover, since mining is driven by society’s use of,
and need for, the products of the mining industry, the
project needed to be inclusive in its scope and seek to
examine the whole life cycle of minerals in the
context of sustainable development. There would be
little point in having perfect standards at a coal mine,
for example, if society considered the use of coal too
undesirable in terms of its potential climate effects.

Following the publication of the scoping report,
WBCSD appointed IIED to undertake the MMSD
Project. One key criterion for the selection of the
study’s host institution was that it would have no long-
term institutional interest in the findings and outcomes
of the report, nor would it seek to be the centre of
mining expertise. It was on this basis, and on the
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strength of its experience, that IIED was asked to
house the project.

[IED then held a series of discussions with the main
industry sponsors to clarify the MMSD Project design
and objectives. Some important limits on the project
emerged:

* The project would not be about building consensus
on how to proceed in any area — there was
insufficient time or capacity to do so (although
should a consensus emerge, so much the better).
Instead, MMSD hoped to set out key issues related
to the minerals sector in ways that would fairly
reflect different perspectives and suggest ways of
moving forward.

¢ Consistent with this, MMSD would not be the same
as a ‘commission’ of enquiry — the sector was too
heterogeneous and divided for such a process to be
contemplated. Rather, MMSD would be more in
the nature of a feasibility study of what might lead
to better outcomes.

* Limits to MMSD’s geographical and ‘stakeholder’
reach were assumed from the outset. The project
would not be expected to reach or understand the
plight and problem of the last affected group or
person in the world. The report would therefore not
be ‘speaking on behalf of any stakeholders’ unless the
project had been asked to do so.

* The project — it was hoped — would lay the basis for
an ongoing process by many actors. It was not
intended to be an end-point that would stop in
2002. It was intended to lay the ground for a
strategic approach to solving problems based on
analysis and consultation in which the boundaries of
rights and responsibilities of all the relevant actors

were clearer.

A Project with a Difference

Conducting the MMSD Project turned out to be a
major challenge. The objectives were ambitious. Several
realities shaped the way it was designed and then
proceeded, and these too are reflected in the results. It
was recognized from the start that a project on mining
and minerals was bound to be more controversial and
complex than earlier projects, such as the one based

on the paper cycle. For example, the paper industry is
based on a single ‘renewable resource’, instead of a
multiplicity of very different non-renewable resources.
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One issue at the core of controversy concerning
mining and minerals is the idea that the use of ‘non-
renewable resources’ is inherently undesirable. Some
groups oppose all mining on this basis. This idea is, of
course, not new. Many environmentalists from the
1970s onwards have campaigned against the extraction
and use of non-renewable resources, either because
these will ultimately run out or because of the adverse
impacts of extraction and use.

Many stakeholders, however, are supportive of the
minerals sector and of mining — not least, governments
and some communities in developing countries
seeking employment and sources of revenue. The
MMSD Project convened several workshops where
valuable exchanges of ideas occurred on such issues.
But the low level of trust and high level of animosity
between the minerals industry and many of its critics
was problematic for the project from the start. This was
a critical issue, especially if some sense of convergence
were to be achieved for the future.

The critics of this industry include a diverse range of
constituencies, such as communities in and around the
mines and public advocacy groups concerned with

the environment, human rights, indigenous peoples,
poverty alleviation, and economic development.
Labour, too, is in some instances in dispute with
management. In order to tackle the public policy issues
facing the minerals sector, the MMSD Project needed
to have enough breadth to comprehend many of these
concerns and their interconnections and implications.
But most important, it had to try to create
opportunities for the different constituencies to express
themselves in confidence and, should confidence be

built, engage in dialogue to seek solutions. This
objective was not entirely achieved. While participants
from many diverse interest groups took part in the
MMSD process, a distinct group of NGOs chose not
to. Indeed, persuading others not to take part became a
campaign for these groups in its own right.

The project design of MMSD recognized that
campaigning by environmental and political groups has
played an important role in catalysing major changes in
the standards pursued by minerals industry in the past,
and that these groups would continue to be major
drivers of change. But these changes have taken place
in a patchy fashion. For example, stringent
environmental requirements in Europe and many parts
of North America have made it more difficult for
companies to operate mines in these regions. This is
one reason why little mining is done within the
European Union today, save in the building materials
sector. The parts of the minerals cycle that have been
retained are those where the business of adding value is
less controversial (and more profitable). In contrast,
governments of developing countries are perceived

by some to be lowering social and environmental
standards, fuelling a ‘race to the bottom’ as countries
use lower standards to attract investment. Given

the complexity and interconnections of all these

issues, MMSD needed to examine the sector from
regional and global perspectives. Understanding the
practical politics of these intricate issues was a major
challenge too.

MMSD also had to address a clear paradox. While
consumers in the industrial world enjoy mined
products — cars or planes, jewellery, mobile phones,
computers, and even the fabric of buildings — they are
less fond of the ‘holes in the ground’ needed for their
supply. This disconnect between source and product is
even reflected in the structure of parts of the minerals
industry, which is quite stratified. The supply chains of
minerals are different from those of timber, food, or
even oil and gas. At its simplest, miners sell to refiners,
who sell onto commodity exchanges used by
fabricators, who sell to wholesalers, who sell to
retailers and, eventually, to the consuming public. Some
companies in the metals industry in Europe are keen
to deny their connection to mining on the basis that
much of their material comes from secondary sources.
Such an approach mirrors the attitudes of many
governments in Europe, which seem disinterested in
the problems of metal and mineral supply even though
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much of the minerals sector’s investment and the
demand for its products comes from industrial
countries and all economies are dependent on such
products. As a result, it was difficult at times to

get the cooperation of key actors along the
commodities chain.

There is great variation in the scale of enterprise.
Some mineral commodities are largely produced by
some of the world’s millions of small-scale and artisanal
miners, or processed by individuals or village artisans.
Others are produced almost entirely by a small number
of large multinational corporations.

The crisis of confidence that the minerals industry has
been undergoing in some quarters has given rise to
many defensive and divided attitudes. This industry is
also diverse and heterogeneous, and the responses of
different companies to a growing array of regulations
and criticisms vary considerably. Many might like to
dismiss criticisms as unreasonable, not least because
some critics do not take into account the positive
contributions the industry can make to development
or acknowledge that society has a need for minerals.
Leaders of the industry might argue that ‘best practice’
today is far ahead of the standard a decade ago, that the
industry has been judged on the basis of the worst
offenders, and that nothing has been done to recognize
the failures of other players involved in the sector as a
whole, such as governments or the users and
consumers of minerals and metals. Others argue that
the best practice of today is still not good enough.
This is merely an example of the many perspectives
that MMSD had to accommodate as best it could.

The Process at the Global Level

The MMSD Project began in April 2000. Before
work could commence in full, it was necessary to
recruit a new team into IIED to work alongside
existing staff. The team, which reached a peak of 17,
was drawn internationally and included people with
a range of expertise on one or another aspect of
the sector.

The project quickly set out to work with as many
groups and individuals as it could in the process,
and thereby include as many perspectives as possible.
Four main functions to be fulfilled by MMSD

were identified: research and analysis, stakeholder
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engagement, information and communications, and
planning for outcomes. These interconnected roles
constituted the ‘MMSD approach’ and aimed to ensure
the relevance of the research topics selected and the
action plans derived from stakeholder input and the
project’s analysis, as well as the effectiveness with
which they could be implemented.

In May 2000, soon after the project began, a two-day
Strategic Planning Workshop for some 50 people
known to be engaged in the issues was held. As with
subsequent workshops, participants were drawn from

a diverse range of backgrounds and experiences
including industry and its trade associations, labour,
governments, academia, indigenous peoples, UN and
international organizations, and NGOs concerned with
environment and social issues. Participants attended
meetings as individuals rather than as representatives of
organizations.

At the Strategic Planning Workshop, participants
advised on the scope of issues and on the process that
was envisaged. One result was a list of topics that
different groups felt to be important, together with the
work that had already been done on them. It became
apparent at this early stage that a key feature of the
process had to be a concentration on ‘strategic issues’,
for there was not going to be time to enter into every
last detail on specifics. The workshop also provided
guidance on the process of stakeholder engagement,
the project’s governance structure, and decentralization
of project activities.’

By the end of 2000 the project’s scope at the global
level had been condensed to a series of challenges.
These were still wide subject areas, but they seemed to
constitute the major issues that had to be faced. From
August 2000 to February 2002 MMSD commissioned
research and held a series of workshops organized
around these challenges. Thematic research, workshops,
and stakeholder engagement exercises were also
conducted through the MMSD regional processes
around regionally defined topics.

At the global level, workshops were organized around
themes such as the management of mineral wealth;
human rights, conflict, and corruption; the role

of financial institutions; public participation;
environmental issues, including land use, biodiversity,
waste, and mine closure issues; life-cycle assessment; the
reporting and verification of information; indigenous
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peoples’ issues; and artisanal and small-scale mining.
(See Appendix 1 for a full list of meetings.)

Throughout the project there were many bilateral
meetings and presentations to UN organizations,

the World Bank, the Organisation for Economic
Co-operation and Development, the European Union,
governments, and other significant groups and players.
In addition, the process had numerous informal

routes by which input and opinion were gathered.

A project website was regularly updated and contained
all documents generated by the project. A monthly
news bulletin — in English and Spanish — was
disseminated through the project’s database to at least
5500 contacts.

Clear rules were observed throughout the MMSD
process. These included a set of principles of
stakeholder engagement that were developed early in
the project and disseminated through its Bulletin and
website. Among the key principles observed were:

* First, by attending or in some way taking part in
the process, no one was represented as endorsing the
process, much less the report itself.’

* Second, no person or group or entity was
mentioned by name in workshop proceedings
without a published reference or their agreement.

* Third, the Work Group — including all those in the
regions — attempted to maintain a sense of fairness,
balance, transparency, and openness to critics
throughout.

Independence

This report hopes to reflect all these different
perspectives in a balanced fashion. One of the project’s
aims was to create a structure that would guarantee the
project’s independence and the quality of the analysis
and outcomes. The safeguards put in place centred on
three issues: diversification of funding, quality control,
and editorial control.

MMSD’s funding comes from what is known as the
Sponsors Group. To ensure a diversity of funding, the
Sponsors Group was expanded to include companies
other than the original 9 who initiated the Scoping
Study (the 9 grew to 29), four consulting groups,
the public sector (several donor governments),
international organizations (including the UN

Environment Programme and the World Bank), one
foundation, and six non-governmental sponsors.

A target ratio of funding sources was set at 60%
commercial to 40% non-commercial. Although in the
end this was not achieved in cash terms, many of the
non-commercial sponsors provided significant ‘in kind’

contributions.

An Assurance Group made up of recognized
individuals with experience from different
constituencies of the minerals sector — the so-called
stakeholders — was established to ensure the quality,
independence, and balance of the process and report.
(See Appendix 1 for a list of the Assurance Group.)
Members served as individuals rather than as
representatives of any organizations. Initial members
were appointed by the Project Coordinator in
consultation with the Project Director. Subsequent
members were selected and approved by the group
itself through its Nominations Committee, which
assessed under-represented stakeholder clusters, held
independent consultation to identify candidates, and
selected individuals. The Assurance Group met eight times
through the life of the Project to review progress and
advise on future direction. To ensure editorial freedom,
IIED retained the right to publish the final report
independently if in its judgement this was necessary.®

The Sponsors Group, the Assurance Group, and the
Work Group were governed by a set of charters that
were agreed to by one and all who were directly
involved (but not by some constituencies that were
interested).” A Project Coordinator worked on behalf
of the WBCSD and facilitated communication and
coordination among the three groups.

The Process at the Regional Level

One of MMSD’s most important elements was the
regional partnerships established in four of the world’s
principal mineral-producing and -consuming regions:
MMSD AUSTRALIA, MMSD NORTH AMERICA,
MMSD SouUTH AMERICA, and MMSD SOUTHERN
AFRICA. In each case, the partner organization was
asked to establish a broad-reaching process of
consultation and research. MMSD’s regional partners
designed the regional research work, through a
consultation process, to reflect the issues and the locally
derived options for change suggested by regional
stakeholders. As regional workshops, meetings, and
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other events took place, all documentation and
meeting records were posted on the partners’ websites.
All publications — including draft and final regional
reports — were made available for public review. The
work in each case was overseen, guided, and reviewed
by a regional advisory group or steering committee.
The research issues, methods of consultation, and
structure of the project were never exactly the same,
reflecting the diversity of the regions. Yet there were
often strikingly similar ways forward suggested as
outcomes of the regional MMSD processes.

MMSD Australia

The Australian Minerals and Energy Environment
Foundation (Ameef) managed the MMSD process in
Australia. Ameef is an independent not-for-profit
organization established in 1991 to promote sustainable
development in the resources sector.

Priority areas for research were agreed to at a
multistakeholder workshop in Melbourne in
December 2000, video-linked to Brisbane and Perth.
MMSD AUSTRALIA commissioned seven studies,
including a baseline assessment of the Australian
minerals sector and research into the management of
industry impacts on biodiversity, the management of
mineral wealth, and the operation of voluntary
initiatives in support of sustainable development. The
project also commissioned work on the development
of new approaches to stakeholder engagement, case
studies of formal consultation processes in Victoria, and
research into mining company agreements with
indigenous communities.

MMSD AUSTRALIA facilitated extensive
multistakeholder engagement and dialogue. Research
proposals and findings were presented to
multistakeholder workshops at the initiation, mid-
point, and conclusion of research. The draft report of
the MMSD AUSTRALIA project was presented to a
series of workshops in February 2002. In all, nine
workshops brought together key representatives of
industry, federal and state governments, NGOs, labour
unions, universities, community, and indigenous
representative groups. They provided a neutral forum
in which stakeholders could express their views,
explore common ground, and begin to address
commonly recognized problems. This established a
basis for longer-term dialogue, communication, and
trust-building in the Australian sector.
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MMSD North America

The North American regional process began in late
2000 with a scan of issues and interests. This led to the
development of an initial Working Draft Action Plan
that was vetted at workshops in Canada and the
United States. As a result of these workshops, a five-
task workplan for MMSD NORTH AMERICA was
established that consisted of a profile of the North
American mining and minerals industry, scenarios for
the future, developing a guideline for assessing an
operation’s contribution to sustainability, an action plan
for change, and a final report.

The general approach used by MMSD NORTH
AMERICA was to convene work groups of
approximately 25 individuals focused on specific tasks.
To as great an extent as possible, participants were
drawn from a range of interests, including companies
(small, intermediate, large, and service), mining-affected
communities, First Nations/Native Americans, NGOs,
government, organized labour, and universities
(teachers, researchers, and students). While participants
were asked to share their knowledge and expertise,
they were not asked to ‘represent’ any organization.
Further, although a great effort was made to
incorporate everyone’s perspective and reach consensus
on issues, neither participants nor their affiliated
organizations (where they existed) were asked to
endorse the results. Thus the end result is a reflection
of a multiparty deliberation, though the final treatment
of the various topics may not be fully supported by all
participants. Rather, the output of MMSD NORTH
AMERICA 1is seen as a contribution to a continuing and
evolving discussion about how mining and minerals
can best contribute to the broader societal shift to
sustainable development.
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MMSD South America

MMSD SouTH AMERICA was led by the Centro de
Investigacion y Planificaciéon del Medio Ambiente
(CIPMA) in Santiago, Chile, and the Mining Policy
Research Initiative (MPRI) in Montevideo, Uruguay.
The South American process had two components:
research (coordinated by CIPMA) and participation
(coordinated by MPRUI). Both components were
carried out in close coordination to produce a final
regional report that addressed a research agenda
supported by the participatory process. The Partners
relied on an Advisory Group drawn from difterent
countries and constituencies for guidance and

orientation.

The process was carried out in a decentralized manner
with national teams conducting research and
participatory activities — in Bolivia (Servicios
Ambientales S.A. MEDMIN), Brazil (Centro de
Tecnologia Mineral), Chile (Centro de Investigacién y
Planificacién del Medio Ambiente), Ecuador
(Fundacién Ambiente y Sociedad/Fundacién Futuro
Latinoamericano), and Peru (Grupo de Analisis para el
Desarrollo). These national-level processes worked in
close cooperation with one another and with the
regional coordinators.

Stakeholder profiles were developed for each country,
which was an important first step for the planning of
the engagement process. A survey was designed,
applied, and completed by 345 individuals from 15
Latin American countries. The results helped establish
priorities on the main issues of concern for different
groups in the various countries and refined the
regional research and participatory agenda.

Some 50 workshops, attended by more than 700
participants, were conducted at the national level.
Three regional meetings of the Advisory Group,
Regional Coordinators, National Coordinators, and
interested observers were held to review findings and
receive feedback and advice. Five national reports were
produced, which were synthesized by the regional
coordinators into the MMSD SOUTH AMERICA’s
regional report.

MMSD Southern Africa

The University of the Witwatersrand in Johannesburg,
South Africa, and the Council for Scientific and
Industrial Research in Stellenbosch, South Africa, were
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responsible for MMSD activities in Southern Africa.
For the purposes of this process, Southern Africa was
defined as consisting of countries within the Southern
African Development Community (SADC), and
consisted of Angola, Botswana, Democratic Republic
of Congo, Lesotho, Malawi, Mozambique, Namibia,
South Africa, Swaziland, Tanzania, Zambia, and
Zimbabwe. A regional Steering Committee, with
members from South Africa, Tanzania, Zambia,
Zimbabwe, and the SADC Mining Coordinating Unit,
was established early in the process to appoint and
oversee the regional Working Group. The Steering
Committee members also represented stakeholder
groups in the region.

The first major outcome of the stakeholder
engagement process was the identification of the issues
in the region that stakeholders believed should be

the topics of the research component of the process.
This was initially done by questionnaire, followed by

a multistakeholder meeting in November 2000.

The areas identified for research were small-scale
mining, HIV/AIDS, mining and society, the biophysical
environment, and managing mineral wealth.
Researchers and reviewers were chosen on the basis of
sound knowledge of and wide experience in the
region and to ensure good regional and demographic
representation.

Focus group meetings were held in Botswana,
Mozambique, Namibia, South Africa, Tanzania, and
Zimbabwe. Stakeholders had the opportunity to gain
clarity about the MMSD process and to articulate the
priority issues in their countries. In addition to
national focus groups, meetings were also held with
specific stakeholder groups. The first results of the
process were presented to about 100 participants,
drawn from eight SADC countries, at a
multistakeholder workshop in September 2001.

The process has resulted in an inclusive regional
MMSD report.

Other Regions

From the outset it was difficult to establish a broad-
based process in Europe, for several reasons. First, the
metals industry perceived the project to be about
mining and thus irrelevant to their major concerns
around metals in use and market access. Most
European environmental NGOs either had little
interest in mining or were more concerned about
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mining issues overseas. The key governmental
institutions concerned with trade, environment, and
development were already engaged in initiatives with
the relevant major trade and commodity associations.
Despite many efforts, it was impossible to establish any
process comparable with other regions.

In other areas of the world, MMSD worked at the
national rather than the regional level because of
difficulties either establishing broad regional entities
within the project time frame and resources or
defining a cohesive regional unit for the purposes of
the project. In Indonesia, the Philippines, and Papua
New Guinea, MMSD worked with local organizations
or individuals to produce baseline studies on the
diversity of local issues, but did not attempt to go into
the depth of consultation achieved through other
regional partnerships.

Similar arrangements were made in the former Soviet
Union through baseline studies done in Russia,
Kyrgyzstan, and the Republic of Khakassia. In the
latter two cases, the work was reviewed by a
multistakeholder committee. A baseline study was also
commissioned for India. Some areas of the world were
beyond the scope and resources of the project, notably
China and Japan. This is not an indication of the
importance of these countries in terms of their mining
and processing activity, but a reflection on the MMSD
Project’s capacity and resources.

Report Scope and Structure

Some final points on the scope of the MMSD report
and lessons learnt from the process (See Box 2).

The project excluded all considerations around the
consumption part of the coal chain, as it did not wish
to enter into the energy and climate debates associated
with this commodity since they are well covered
elsewhere. Similarly, the downstream part of the
uranium cycle was excluded because the issues of
weapons proliferation, security, and waste disposal are
so complex and controversial that adequate attention
to them all was beyond the available resources of time,
personnel, and funding. The project focused heavily on
the minerals that are traded in global markets, such as
metals, and less on those traded primarily in local
markets, such as aggregates, sand, and gravel. And it
did not deal with cement (the topic of a separate
WBCSD-sponsored exercise)."
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¢ A broad-based, inclusive process of initiation is fundamental
to the success of the effort.

* The time frame must take into account the differing
capacities of participants as well as the need for a timely
outcome.

* No one group should own access to the process or its
follow-up.

e A group that is trusted for its diversity and its insights must be
given primary responsibility for steering the process on behalf
of all others.

* No process should override the importance of local
endowments (cultural, environmental, and economic); thus
decentralization should be the guiding rule.

¢ The initial scope must be agreed to by all, and be subject to
revision as the dialogue unfolds.

¢ The process cannot succeed if any one stakeholder attempts
prematurely to claim the high ground in public or works in
private to circumvent due process.

¢ The rules of evidence are crucial — everyone needs to work
to the same standards of rigour, honesty, and transparency.

* Any financial resources applied should not affect the
relationship; at the same time, appropriate responsibilities for
follow-up have to be recognized.

Much of this report is derivative. The project sought to
consolidate the existing knowledge base from key
actors such as the United Nations, the industry’s trade
associations, MERN, and the many specialist university
departments around the world. It commissioned
reviews, synthesis, and reports of existing knowledge.
But it also held events to engage those who might be
interested in critiquing its results as they developed.

Thus the MMSD Project was a considerable challenge
from many points of view, particularly given the very
tight timeline. The sponsors were asked to invest in a
process they could not control (as a condition of their
contract). For IITED, a Work Group had to be recruited,
the regional processes had to be organized, and the
funding had to be diversified — and then the analysis
and consultation with all the stakeholders done across a
subject area capable of supporting a thousand PhDs.
Readers need to bear these limitations in mind.

This report is principally a consolidation and

synthesis of what has been done and is known by
others — and a beginning for those who now want

to move forward.
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The Work Group retained both editorial and project
management independence throughout the project.
The industry players honoured their original ‘hands
oft” pledge in full. None of the sponsors interfered in
the selection of the Work Group or the Assurance
Group beyond being consulted on the same basis as
other interested parties. In addition to the companies,
many other constituents, such as civil society groups,
labour unions, academics, politicians, and civil servants,
took part in the MMSD process and meetings. The
engagement was tremendous. Of course, as indicated,
the involvement of these individuals and groups in no
way constitutes their endorsement of the final report,
for which MMSD takes full responsibility.

To some extent this effort has brought the issues just
past the starting line. This project was the first attempt,
and an ambitious one, to tackle the issues of both
supply and demand of minerals throughout the world
by whatever means and aftecting anyone. The players
live in different worlds, work to different ethics, have
different values, want different things. Many of these
people, institutions, and cultures had rarely if ever
exchanged ideas on these important issues before.

It does appear that at a high level, they share certain
views: a realization that the status quo is good for very
few of them; a desire to have a better, more functional
sector that delivers better results for everyone; and a
frustration that there seems to be such difficulty in
getting good ideas advanced on all sides brought
forward to action. This is a basis on which a way
forward can be built.

Above all, MMSD hopes that it has succeeded in
condensing a large mass of information and ideas into
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a few key questions of strategic importance — a long
process to reduce hundreds of concerns to a
manageable number of issues to be taken forward.
These form the basis of the nine chapters in Part III of
this report, after Parts I and II provide a sustainable
development framework and a review of current trends
and actors. Part IV suggests responses and
recommendations by reviewing regional perspectives
and presenting an overall Agenda for Change.

Endnotes

' The original nine companies are now eight.
> [IED (1996).

*World Commission on Dams (2000).

* Hemmati (2002).

5 TIED (1999).

¢ See the MMSD Project website for minutes of this meeting at
http://www.iied.org/mmsd.

’The MMSD ‘Principles of Engagement’ developed early in the
project can be found in Appendix 1.

# See the MMSD Project website at http://www.iied.org/mmsd.
’ See http://www.iied.org/mmsd/chartwkgrp.html.
" WBCSD (2002).
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One of the greatest challenges facing the world today
is integrating economic activity with environmental
integrity and social concerns. The goal of that
integration can be seen as ‘sustainable development’.

This chapter lays out a proposed sustainable
development framework for the minerals sector and
considers how it applies to nine areas of concern faced
by all actors in the sector — government, industry,
labour, and civil society.' These concerns are the main
focus of Part IIT of Breaking New Ground. The process
for moving forward within this framework is discussed
in detail in the Agenda for Change in Part IV.

Sustainable Development: Why Now?

The sustainable development concept has grown out
of concern about several trends. One is the growing
imbalance in development between different countries,
often simplified into the categories North and South.
Poverty reduction is an enormous global challenge.
Almost half of the world’s population — 2.8 billion
people — subsists on less than US$2 per day. Although
aggregate development trends have been positive, since
1965 average annual economic growth has been almost
twice as fast in low-income countries as in high-
income ones — 5.9% a year compared with 3.0%.
Average gains in human development in low- and
middle-income countries have been higher than gains
in incomes: for example, life expectancy increased by
59% between 1950 and 1998 and illiteracy was
reduced from 39% in 1970 to 25% in 1998.Yet
performance across regions has varied widely: there has
been remarkable progress in Asia but no discernible
reduction in poverty in Latin America and Africa.

In the last decade, poverty rates increased dramatically
in the transition economies of Eastern Europe and the
former Soviet Union. In parallel, inequality between
and within countries has also risen — the ratio of the
average income of the richest to the poorest country
in the world increased from 9 to 1 at the end of the
nineteenth century to about 30 to 1 in 1960 to more
than 60 to 1 today.”

Another concern is the high and increasing
consumption of scarce resources and resulting
pollution, particularly in the most industrialized
countries. This concern is compounded by population
growth. It has also become clear that economic
development that disregards environmental and social
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impacts can bring unintended and undesirable
consequences, as evidenced by the threat of climate
change and loss of ecosystem integrity and biological
diversity. Cultures, too, have changed irreversibly — in
some cases, nearly disappearing. Indeed, there are
countless examples from different sectors and
circumstances of the immediate or long-term
environmental and social costs of development that
have to be weighed alongside the gains. Increased
understanding of these concerns has been accompanied
by a growing realization that existing institutions are
not able to manage these problems effectively unless
their roles and responsibilities are clearly defined,
appropriate integrated policy frameworks are in place,
and there is sufficient capacity to implement change.

In the last decade, these concerns have been brought
to a head by a range of trends loosely grouped under
the term ‘globalization’. The processes of economic
globalization — trade and investment liberalization and
the spread of market-oriented development approaches
— have created a deeper and broader connection among
the world’s nations than ever before. Many have
benefited from the process, but to many observers it is
the shareholders of large multinational companies of
the world who are the principal winners.

The ability of large companies, which operate in many
countries and are sometimes hard for individual
governments to manage, to influence people’s lives is
also feared by many. People often feel disenfranchised
because economic activity is increasingly subject to
international rather than local forces. The world
trading system is seen to be failing to deal with all
aspects of market access: industrial countries have in
many cases failed to remove perverse subsidies that
protect their own interests, and many environmental
standards are seen as protectionist. Meanwhile, the
capacity of public institutions has, it seems, failed to
keep up with the pace of change. The resulting
mismatch has contributed to a deep and widespread
mistrust of the institutions of governance, both public
and private. These are the perceptions of the situation
today — right or wrong — and they do matter.

At the same time, international competition, another
aspect of globalization, is changing the face of
enterprise. Improvements in technology and the
efficiency of production challenge those who do not
keep pace. These have also reduced the requirement for
labour per unit of output in many activities. At a global

THE MINING, MINERALS AND SUSTAINABLE DEVELOPMENT PROJECT MMSD



level, reductions in employment in some sectors, such
as manufacturing and other industrial activities, have
been offset by increases in the demand for labour in
others, such as the service and information sectors. But
in some industries and at the local level, reductions in
employment cause significant hardship, particularly in
poor countries without social safety nets.

Despite these real concerns, globalization also provides
an unprecedented opportunity for change for the
better. Although not evenly spread across the globe, it
has brought access to new technologies that give
people the potential to learn, communicate, and
participate in decision-making as never before.

The pace of technological and scientific innovation has
brought with it new uncertainties and half~understood
risks, but also hope for a better world. To capitalize on
the opportunities brought by globalization, the wealth
and power of the private sector need to be harnessed
and steered in a direction that respects social needs and
environmental limits and thus contributes to

sustainable development.

The minerals sector is part of this web of issues. Many
countries and communities depend on minerals
production as a source of income and a means of
development. And with growing trade liberalization
and privatization, much of the investment in minerals
exploration and production has turned to developing
and transition countries. Mining is important in 51
developing countries — accounting for 15-50% of
exports in 30 countries and 5-15% of exports in a
further 18 countries, and being important domestically
in 3 other countries. About 3.5 billion people live in
these countries, with about 1.5 billion living on less
than US$2 per day.’

Minerals development can create many opportunities,
including jobs, a transfer of skills and technology, and
the development of local infrastructure and services.
However, there is sometimes a lack of capacity,
knowledge, and incentives to turn investment into
development. The industry has generated wealth in
direct and indirect ways but, it is alleged, there is a
mismatch of opportunities and problems — the wealth
often being enjoyed far from the communities

and environments that feel the adverse impacts. The
operational life of a mine is finite. Unless there is
effective planning, the economic and social benefits
brought by minerals development may last only as long
as the mine, while the environmental damage may
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remain indefinitely. The challenge of ensuring that
local communities benefit from minerals production
becomes more difficult with increasing mechanization
and declining employment levels.

There is also concern about disparities in the use of
mineral products between rich and poor and, mainly in
the North, about ever-increasing demand. These
concerns are heightened by the non-renewable nature
of mineral resources and fears of eventual depletion.
Moreover, the process of extraction may incur social
and environmental costs that are considered by some
to be unacceptable. The energy used to mine and
process minerals is a growing concern in a world
preoccupied by climate change.

The mining industry, at least at the level of
multinationals, is becoming increasingly concentrated
in fewer hands, exacerbating the perceived or real
imbalance of decision-making power between them
and other stakeholders.

Perhaps the greatest challenge of all is the fact that past
practices and social and environmental legacies,
combined with continuing examples of poor
performance and inadequate accountability, have
undermined trust among companies, governments, and
some in civil society. The public’s perception of what
industry is doing is often very different from what
company managers think they are doing. As far as
some observers outside the industry are concerned,
companies have been resisting or at best offering only
token improvements: they are seen as failing to meet
rising standards of accountability, transparency, and
participation.

People in the industry often feel differently. They
dispute many of the assertions made about them. They
wonder how society can want the products of their
industry so much and yet hold some companies in
such low esteem. They ask how — in a world of
internationally traded mined commodities and one
where prices do not reflect all costs — they are going to
meet the implicit costs of sustainable development.
They also wonder how to achieve a framework of
enforced law to control ‘free riders’ and internalize
such costs over time.

Despite these differing perspectives, however, there is a

high degree of consensus on some of the fundamental
issues. There is recognition of the magnitude of the
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challenges and opportunities that exist and of the
unacceptable or less-than-desirable distribution of
them. There is also a strong desire to improve the
quality of life, particularly for the poor. This consensus
points to possible ways forward, and sustainable
development provides a useful framework for
advancing this change.

What Is Sustainable Development?

Sustainable development is one of a range of ideas
about how humans should best interact with

each other and the biosphere. (See Box 1-1 for a
description of the evolution of this concept.)

[t involves integrating and meeting economic, social,
and environmental goals. The more that unsustainable
activities pose unacceptable risks to communities,
nations, and humanity as a whole, the stronger the
argument for change. Sustainable development has
become the logical framework for change and for
identifying best practice. As British environmentalist
Jonathon Porritt puts it:

Sustainable development is the only intellectually
coherent, sufficiently inclusive potentially mind-changing
concept that gets even half-way close to capturing the
true nature and urgency of the challenge that now

confronts the world. There really is no alternative.*

The concept has gained widespread currency since
becoming the cornerstone of the United Nations
Conterence on Environment and Development (the

Rio Earth Summit) in 1992. It is integral to Agenda 21

(the blueprint for change adopted in Rio), and to
many other international declarations of intent. It will
be central to the World Summit on Sustainable
Development in Johannesburg in August 2002.

Institutions at different levels have taken on elements

of the sustainable development challenge. Governments

have increasingly integrated the concept into national
planning, and companies are beginning to integrate it
into corporate strategies and practice. UN Secretary-
General Kofi Annan speaks often of the need for
sustainable development to end poverty and
environmental degradation. The preamble to the
Marrakesh Agreement establishing the World Trade
Organization refers to the importance of working
towards sustainable development.® In Europe, the
Treaty of Rome, which established the European
Community, was effectively amended in 1992 by the
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Particularly over the last century, national governments have
been taken to be the prime movers in ensuring domestic
prosperity. After World War Il, the idea of governments’
responsibility for ‘development’ started to take root
internationally, including the notion that richer countries had
followed a path to development that poorer countries could also
tread, with the help of foreign aid. The motives behind post-war
foreign aid were complex. Thinking about development
assistance was dominated by both the reconstruction
experience in Europe and cold war politics. Aid donors had
often conflicting objectives of promoting long-term growth in
developing countries and furthering their own short-term
interests by helping political allies.

Since the end of World War Il, many governments of developing
countries saw their lack of physical and human capital as the
main obstacle to progress, though even then they worried that
the international trading and financial systems were biased
against them. The solution was assumed to be government
action financed by development assistance. A great deal of aid
money went to infrastructure projects and technology, with a
corresponding focus on higher education and training. There
were some positive results in some countries, but there were
also unmitigated failures.

In most countries the record was mixed: projects with poor
economic returns as a result of poor planning or management or
because funds leaked away through corruption or tied aid, and
apparently successful projects that triggered problems such as
social displacement, marginalization, and environmental
damage. Developing-country debts racked up. The distorted
pattern of development heightened inequality in many countries.
An economic elite reaped the rewards while the burden of the
social and environmental damage was borne largely by the poor
and underprivileged. Even in the best cases, uneven
development created tensions and sharpened existing cultural,
ethnic, or racial divides.

The reaction to these disappointments took many forms. Some
activists concentrated on supporting local communities
undermined or by-passed by the formal development processes.
Other groups argued that development was inherently
destructive, and either opposed it completely or fought

against mega-projects that threatened pristine areas.

And some people worked to improve the theory and practice

of development.
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The 1972 Stockholm Conference and Its Aftermath

Alongside this development debate was the environmental story.
It had begun in the West with a concern over pollution. By the
early 1970s the environmental costs of development were
recognized. Among the first widely read books on this was Only
One Earth, by Barbara Ward and Rene Dubos, which explained
for a popular audience the concerns that had led to the 1972 UN
Conference on the Human Environment in Stockholm.*The book
considered, for example, what would be needed ‘to maintain the
earth as a place suitable for human life not only now but for
future generations.” Also in 1972 the Club of Rome, a group of
scientists that had been established in 1968, published its first
major report — Limits to Growth. Although this overstated the
speed with which the world was exhausting many natural
resources, particularly minerals, it was an important precursor
of modern debates.

Following Stockholm, environmental concerns moved up the
political agenda in industrial countries. Many argued that
focusing solely on rapid economic growth would cause so much
environmental damage that it would restrict future growth.
Others pointed out the link between environmental damage and
poverty — poor people displaced to the most marginal land could
be driven to overexploit it, cutting trees for firewood, for
example, and exacerbating soil erosion. The natural environment
could suffer from both overdevelopment and underdevelopment.

These debates on environmental degradation continued through
the 1970s. One significant reflection was a joint effort by the UN
Environment Programme, the World Wildlife Fund, and the
International Union for Conservation of Nature and Natural
Resources. In 1980 they jointly presented the World
Conservation Strategy, arguing that local groups needed rights
over their own environment and benefits from development: ‘For
development to be sustainable, it must take account of social and
ecological factors, as well as economic ones; of the living and
non-living resource base; and of the long-term as well as the
short-term advantages and disadvantages of alternative actions.”

The notion that environment and development were not so much
in conflict as interdependent signaled a radical shift for the
early environment movement and established the importance of
‘sustainable development’. Development advocates, including
those in the South, began to focus more on the spectacular
failures of some development projects, sometimes due to
unforeseen alterations of the environment.

Still, demand for economic growth remained stronger than calls

for environmental protection. Economic imperatives grew even
stronger during the early 1980s. Internationally, a new tone was set
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by the Reagan and Thatcher administrations, with the World Bank
and the International Monetary Fund (IMF) prescribing similar
ideas to developing countries that needed finances: deregulation,
economic liberalization, and export-led economic growth.

An important counter to these ideas appeared in 1987, when the
World Commission on Environment and Development presented
its report. Qur Common Future (known as the Brundtland Report)
returned sustainable development to the international agenda.
The Commission’s members were not only conservationists but
also important figures in international development who insisted
that ‘progress’ should be judged by more than naked economic
growth as conventionally defined.

The 1992 Rio Conference

The Brundtland Report also fed into an emerging political and
economic commitment to environmental concerns, culminating
in the 1992 UN Conference on Environment and Development
held in Rio de Janeiro. The Rio conference accelerated agreements
on climate and biodiversity as well as setting out a new style of
development as laid out in Agenda 21. But it did little to convert
the principles of sustainable development into action and paid
too little attention to social development. Suggestions that
developing countries that adopted more environmentally friendly
agendas would get more aid came to nothing.

In retrospect, Rio was the last time the international community
believed that collective government decisions could save the
world. After 1992, the role of states became to establish
enabling frameworks for markets and civil society. Their task
was to juggle the goals of economic efficiency, social equity,
and environmental quality. The balance of resource flows to
developing countries also shifted. In the early 1990s, around half
the investment funds going to developing countries arrived as
official aid; by 2000, it was just 13%, with most of the rest from
private sources.

But Rio did establish the ‘three pillars’ of sustainable
development: economic, environmental, and social. The first
pillar uses the market to signal the relative scarcity of goods and
services and create a robust economy that can serve as the
foundation for social and environmental progress. Rio also
validated the environmental pillar, probably its greatest
achievement: the development process, if it was to yield lasting
results, had to safeguard life-support systems, use renewable
resources within their regenerative limits, and respect the
capacity of ecosystems to absorb and break down wastes. It
also recognized the value of the diversity of nature. While these
disciplines place some limits on economic activity, they also
allow more opportunities for human creativity, and will ultimately
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give a better result. But the ‘social’ pillar of sustainable
development was not developed much further in Rio, perhaps
because its advocates were not as well organized as their
economic and environmental counterparts. Exploring social
issues went little beyond rhetorical statements about tackling
poverty and lessening the impact of western consumption.

Rio coincided with the beginning of a recession in western
industrial countries, reining back the prospects for reducing
poverty through economic growth. It also marked the beginning
of a massive expansion of participatory democracy.© After the
collapse of the Soviet Union, many developing and transition
economies were radically changing their political and economic
frameworks. The spread of democracy was opening up greater
space for all kinds of activism, including environmental campaigns.
Though uneven and far from universal, the process provided
openings for stronger voices from communities, nongovernmental
groups, and individuals in Asia, Africa, and Latin America.

The Washington Consensus

Despite Rio’s best efforts, in other respects the options for
environmental protection were narrowing. Economic
liberalization continued to sweep across the world. The IMF and
the World Bank urged developing countries to reform their
economies along the lines of the ‘Washington Consensus’ —a
view of what a poor country should do to become more
prosperous.” The core argument was that liberalizing markets
and dismantling barriers to trade and investment would cause
rapid economic growth. This radical medicine might worsen
social dislocation, harm cultural identity, or strain environmental
resources, but it was assumed that economic growth would
create enough wealth to repair the damage.

The five years after Rio seemed to confirm the validity of this
approach. After the early 1990s recession there was
unprecedented growth, especially in richer countries.

The more advanced developing countries that had opened their
economies — such as Argentina, Brazil, China, Hungary, India,
Malaysia, Mexico, the Philippines, and Thailand — became major
recipients of foreign direct investment. As a result, their
economies were growing by 5% per year. For the first time in
history, world-wide poverty numbers actually dropped, even if
the sheer number of people living on less than US$1 per day was
still a daunting 1.2 billion. Meanwhile the ‘non-globalizers’
lagged further and further behind, with average annual growth
rates of only 1.4%.

There had certainly been formal progress on the environmental
front too. Many countries developed environmental policies,
laws, and institutions. Most major multilateral development
banks and bilateral development agencies incorporated
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environmental requirements into their policies. The social
dimension of development continued to lag, however, even
though Human Development Reports from the UN Development
Programme had established the importance of looking beyond a
narrow fixation on economic growth as a measure of human
achievement — and that all too many trends were still in the
wrong direction. Unfortunately, the opportunities for promoting
human development through governments were limited by rising
populations, shrinking domestic budgets, and declines in
international aid. Development assistance peaked in 1992 and
then went into decline — by 1998 reaching levels lower in real
terms than since the 1960s.°

With this ‘retreat’ of the state from direct economic or production
activity, it was feared that much of the economic power has been
transferred to the 60,000 or more transnational corporations.

While these companies had greater opportunities to grow, they
did not appear to assume more responsibility. In reaction, a
rainbow alliance of interest groups sprang up concerned with
social justice, the environment, human rights, and poverty
eradication.

From Rio onwards there has been a distinct change in
atmosphere and a shift from confrontation to cooperation in the
intergovernmental world. UN agencies started to encourage
partnerships with business. Some corporations have become
more proactive and now work more closely with their critics.
Initiatives include codes of conduct for self-regulation and
‘green’ business networks (the largest of which is the World
Business Council for Sustainable Development).

But a groundswell of popular opinion now asserts that neither
governments nor corporations can be trusted to promote
sustainable development. Such distrust is also directed at
international organizations, which surfaced most visibly as the
protests against globalization at the 1999 World Trade
Organization meeting in Seattle.

Returning to Sustainable Development

Despite this gloomy prognosis, there is better news. Parallel to
the protests has come a significant wave of policy
experimentation. This can be seen as a ‘second coming’ of
sustainable development — more subtle and potentially more
powerful. It relies on practical ways to harness the power of
capital and markets. Examples are the Fair Trade movement, the
rise of eco-labeling and green certification, and the growth in
‘ethical’ investment funds. Many corporations have also tried to
become more responsible, forming partnerships with civil
society organizations.
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Among the most serious obstacles to these changes is the lack
of good government. Many economists argue that trade
liberalization will only lead to solid economic growth if the right
institutions of governance are in place, including an
independent judiciary, well-functioning banks, and a non-corrupt
bureaucracy.®

The search is on for a new direction." Some see this to be
human development administered by the state, while others put
their faith more in ‘rights-based’ development that empowers
individuals and groups to demand not just political but also
economic and social rights and to assume responsibilities to
match them.

What confronts the World Summit on Sustainable Development,
to be held in Johannesburg in August—September 2002, is the
very question of whether ‘sustainable development’ can solve
the problems posed by globalization. Who should be involved in
global discussions and decision-making? What is the future

role of the UN and how can it operate most effectively? What
are the barriers to sustainable development at local and national
levels, and how can global attention help to deal with them? The
summit is also a chance to move beyond vague commitments to
sustainable development and demonstrate that its principles can
be at the heart of international collaboration.

@Ward and Dubos (1972).
YUNEP/WWHF/IUCNNR (1980).
cFisher (1993).

4The Washington Consensus was the name that economist John Williamson gave
in 1989 to a list of 10 policy recommendations for countries willing to reform their
economies. His prescriptions were fiscal discipline, redirect public expenditure,
tax reform, financial liberalization, a single and competitive exchange rate, trade
liberalization, eliminate barriers to foreign direct investment, privatize state-owned
enterprises, deregulate market entry and competition, and secure property rights.
See Williamson (1990).

eGerman and Rande (1998).
fUNRISD (2000) p.76.

9Amartya Sen sets out the fundamental conditions for development investments to
yield the desired results. See Sen (1999). David Dollar and Lant Pritchett have come
to similar conclusions for development aid. See Dollar and Pritchett (1998).

"See UNDP (1997).

Maastricht Treaty, which included specific references to
sustainable development. In the minerals sector, the
International Council on Mining & Metals has
recently adopted a Sustainable Development Charter.®

The overall framework of what sustainable
development means and how to put it into practice
still has some murky areas but is becoming increasingly
coherent. The most widely accepted definition of
sustainable development is the one used in 1987 by the
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World Commission on Environment and Development
(known as the Brundtland Commission):

Sustainable development is development that meets the
needs of the present without compromising the ability of

future generations to meet their own needs.’

This definition has received broad support, not least
because it is a deceptively simple formulation. But it
has multiple layers of meaning and some profound
implications. It allows flexibility within defined
boundaries, and can be applied to the development of
many activities. There is no single goal or path for
getting there; sustainable development presents more a
framework for change than a list of prescriptions to
achieve it. In this sense, it is as hard to define as other
ideas that guide society — such as democracy, or justice,
or freedom of speech.

The original Brundtland definition can be broken down

into four conditions for sustainable development:*

* material and other needs for a better quality of life
have to be fulfilled for people of this generation

* as equitably as possible

» while respecting ecosystem limits and

* building the basis on which future generations can
meet their own needs.

A core principle of sustainable development is to
improve human well-being and to sustain those
improvements over time. The goal is for children to
have as good a life as their parents did, or better.

This requires passing the means of survival on to future
generations unimpaired and building, or at least not
diminishing, the total stock of capital. It also requires
the integration of social, economic, environmental, and
governance goals in decision-making.

Sustainable development has also brought to the fore
the notion of equity in access to opportunities and in
the distribution of costs and benefits. It focuses
attention on righting the enormous imbalances in
political and economic power — between rich and
poor people; among corporations, states, and
communities; between rich and poor countries.

The idea of ‘capital’ lies at the heart of sustainable

development. This goes well beyond the common idea

of financial capital and has five main forms:

* natural capital, which provides a continuing income
of ecosystem benefits, such as biological diversity,

mineral resources, and clean air and water;
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* manufactured capital, such as machinery, buildings, and
infrastructure;

* human capital, in the form of knowledge, skills,
health, and cultural endowment;

* social capital, the institutions and structures that allow
individuals and groups to develop collaboratively; and

* financial capital, the value of which is simply
representative of the other forms of capital.

Some theorists of sustainable development see all these
forms of capital as completely substitutable — it does
not matter what form the stock of capital takes so
long as the total, in some agreed unit of account, does
not decline. This is the ‘soft’ view of sustainable
development. While this view is consistent with all
views of sustainable development in demanding that
equivalent or increased amounts of capital are passed
to future generations, it allows the form of this

capital to change. This opens the door to passing

on to the next generation less of one kind of capital
so long as there is more of another to balance it.

To a proponent of ‘soft’ sustainable development,
natural resources do not occupy a privileged position,
and the environment is merely one form of capital
among others.

Others, however, argue that the different types of
capital are not substitutable, since the loss of some
forms of ‘critical’ natural capital — such as the ozone
layer or biological diversity — could threaten the very
survival of the human race. Moreover, while most
manufactured and human capital can be replaced
(with a few exceptions like cultural diversity), the
destruction of natural capital is often irreversible
within generational time frames. This approach
narrows the range of options by forbidding certain
trade-offs. It is the ‘hard’ view of sustainable
development.

This discussion of ‘soft’ versus ‘hard’ sustainable
development is not just a theoretical concern. It goes
right to the heart, for example, of why some people
think there should be no mining in protected areas.
Some people believe that certain areas of the planet
should be beyond reach for any human activity that
will disturb them, including mining, because they
contain irreplaceable critical natural or human capital.

There is an emerging consensus that there are in fact

some ‘non-negotiable’ or non-tradable types of capital.
‘While many agree they exist, the difficulty comes in
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agreeing what they are. A fundamental problem is that
denying the possibility of substitution may imply that
certain forms of capital have an ‘absolute’ value, greater
than any other objective or consideration. Are human
rights any more negotiable than biological diversity?
Where should the line be drawn? It is often difficult to
reconcile this ‘hard’ concept of sustainable development
with a people-centred approach.’

The on-going theoretical debates about sustainable
development should not obscure its usefulness as a
decision-making tool. Perhaps one way of understanding
how to use the idea of ‘capital’ is to divide decisions
into three groups:

*  ‘Win-win-win’ decisions — Some decisions advance all
the goals identified by sustainable development
simultaneously: they improve material well-being
for this generation, spread that well-being more
equitably, enhance the environment, strengthen our
ability to manage problems, and pass on enhanced
stocks of capital to future generations. These are
obvious ‘wins’ and should be acted upon.

» ‘“Trade-off” decisions — Other decisions will result in
both gains and losses. If the gains are great enough
and the losers can be compensated, the decision
should be to proceed. This is the zone of trade-offs
and requires an agreed mechanism for reaching a
decision.

* ‘No-go’ decisions — A final group of decisions may go
past some widely accepted limit, such as destroying
critical natural capital or transgressing fundamental
human rights. If these conditions hold, the decision
should be to not proceed.

Many of the complicated decisions that need to be
made on the path towards sustainable development will
involve compromises or trade-offs: between different
objectives and dimensions, between different groups of
stakeholders, between difterent generations. There may
be conflicts between global and local priorities. Long-
term needs will need to be balanced against short-term
imperatives. The various constituencies, acting in
concert, will need to evaluate the acceptability of, for
example, sustaining minor environmental damage in
exchange for major social and economic gain, or of
sacrificing economic and social goals for a significant

environmental benefit.

Different disciplines have used different language or
concepts to describe the challenges described earlier.
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An economist has a quite different perspective than an
anthropologist or a natural scientist. Recent thinking
includes work using terms such as rights-based
approaches to development, sustainable livelihoods,
impact analysis and life-cycle thinking, and various
resource efficiency concepts. None of these alone can
provide all the answers, just as no one of the sciences
can do so. Each is designed for particular purposes.
Although views and priorities will always differ
between stakeholder groups and regions, sustainable
development provides a common vocabulary for
discussion and agreement on some first principles.

In applying these principles, the chance of maximizing
win-win-wins and minimizing trade-offs among social,
environmental, economic, and governance objectives is
improved through the integration of otherwise
conflicting goals.

The Importance of Governance

A sustainable development framework should be
defined only in part in terms of social, environmental,
and economic principles. It should also be defined

by the decision-making processes it promotes: the
mechanisms for reaching decisions and where
necessary making the trade-offs it identifies in ways
that are widely regarded as fair. New principles for
governance are required — these can be seen as the
fourth dimension of sustainable development. Where
existing institutions are not capable of applying those
principles and making the trade-offs in acceptable
ways, there may even be need for some new institutions.

Actors should strive to have consensus on a long-term
vision, which distinguishes between long-term and
short-term priorities. Effective participation by all
constituents in shaping the vision is crucial to ensure
acceptability and legitimacy. The adoption of strategic
approaches is required to identify means of achieving
this vision. This will mean adopting approaches that are
based on credible evidence, set priorities, and lay out
the main tactics for achieving them. It will also require
defining and redefining the roles and responsibilities of
different actors and the overlapping boundaries of
responsibilities.”” This will have important institutional,
capacity, and budget implications, making cooperation
between different actors key.

Over time, many stakeholders will need to make big
changes, and will naturally need to see some benefit

MMSD THE MINING, MINERALS AND SUSTAINABLE DEVELOPMENT PROJECT

THE MINERALS SECTOR AND SUSTAINABLE DEVELOPMENT CHAPTER 1

from doing so. If there is to be rapid progress towards
sustainable development, a mix of strong, overlapping,
and mutually reinforcing incentives is required.

A meaningful system of independent evaluation,
backed up by the ability to encourage good behaviour
and discourage inadequate performance, is needed.
Many, although not all, of these incentives will be
market-based. Appropriate education, regulation, and
policy will also be key.

Difterent challenges have to be addressed at different
levels. Fundamental questions should be asked about
the appropriate level (local to international) and value
systems for decisions. Some challenges to sustainable
development should be addressed at the global level
(climate change), and others should be addressed at the
national (regulatory changes) or local level (resource
use). In each case, the principle of subsidiarity should
be adhered to, which recognizes that decisions should
be taken as close as possible to and with the people
and communities most directly affected.

There are also financial costs associated with moving
towards sustainable development. In some cases, these
costs may outweigh the benefits of improvements.
Though this report talks of minimizing impacts, in
economic terms the aim is to reduce the impacts to
the point where the additional costs of reducing these
impacts would outweigh the additional benefits.
Moreover, the costs of reaching the goals of sustainable
development have to be apportioned in a way that
ensures that economies remain sufficiently viable to
meet the needs of humankind for development and
for various products and services — which in turn
implies that the prices paid for products must reflect
the true costs of providing them. Some change will be
achieved by win-win efficiency gains (such as a
reduction in energy use), but much more will involve
internalizing costs that have been outside the market
system thus far.

Last but not least, sustainable development also requires
democratic processes to ensure that people can
participate in the decisions that affect their lives, as well
as legal and political structures to guarantee their civil
and political rights. Transparent and democratic
governance confers legitimacy on development and
holds organizations and corporations to account for
their actions.
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A Sustainable Development Framework for
the Minerals Sector

Applying the concept of sustainable development to
the minerals sector does not mean making one mine
after another ‘sustainable’ — whatever that means. The
challenge of the sustainable development framework is
to see that the minerals sector as a whole contributes
to human welfare and well-being today without
reducing the potential for future generations to do the
same. Thus the approach has to be both comprehensive
— taking into account the whole minerals system — and
forward-looking, setting out long-term as well as
short-term objectives. Moving from the concept of
sustainable development to action requires:

* a robust framework based on an agreed set of broad
principles;

* an understanding of the key challenges and
constraints facing the sector at different levels and in
different regions and the actions needed to meet or
overcome them, along with the respective roles and
responsibilities of actors in the sector;

* a process for responding to these challenges that
respects the rights and interests of all those involved,
is able to set priorities, and ensures that action is
taken at the appropriate level

* an integrated set of institutions and policy instruments
to ensure minimum standards of compliance as well
as responsible voluntary actions; and

* verifiable measures to evaluate progress and foster
consistent improvement.

If the minerals sector is to contribute positively to
sustainable development, it needs to demonstrate
continuous improvement of its social, economic, and
environmental contribution, with new and evolving
governance systems. The sector needs a framework
within which it should judge and pursue any
development.

Table 1.1 provides a set of guiding principles for each
of the four dimensions of sustainable development.
These principles should be seen as high-level
aspirations that could equally be applied to other parts
of the economy. They should be interpreted in a way
that recognizes diversity, the limits of existing levels of
knowledge and capacity, and society’s continuing need
for minerals. Under the guiding framework of these
principles, goals and priorities should be agreed at the
appropriate level (from local to global), as should the
strategic approaches for achieving them.
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Economic Sphere

* Maximize human well-being.

¢ Ensure efficient use of all resources, natural and otherwise, by
maximizing rents.

 Seek to identify and internalize environmental and
social costs.

¢ Maintain and enhance the conditions for viable enterprise.

Social Sphere

* Ensure a fair distribution of the costs and benefits of
development for all those alive today.

* Respect and reinforce the fundamental rights of human beings,
including civil and political liberties, cultural autonomy, social
and economic freedoms, and personal security.

 Seek to sustain improvements over time; ensure that depletion
of natural resources will not deprive future generations
through replacement with other forms of capital.

Environmental Sphere

* Promote responsible stewardship of natural resources and the
environment, including remediation for past damage.

¢ Minimize waste and environmental damage along the whole of
the supply chain.

* Exercise prudence where impacts are unknown or uncertain.

¢ Operate within ecological limits and protect critical natural
capital.

Governance Sphere

* Support representative democracy, including participatory
decision-making.

e Encourage free enterprise within a system of clear and fair
rules and incentives.

* Avoid excessive concentration of power through appropriate
checks and balances.

¢ Ensure transparency through providing all stakeholders with
access to relevant and accurate information.

¢ Ensure accountability for decisions and actions, which are
based on comprehensive and reliable analysis.

¢ Encourage cooperation in order to build trust and shared goals
and values.

¢ Ensure that decisions are made at the appropriate level,
adhering to the principle of subsidiarity where possible.

Although laid out in different spheres here for ease of
interpretation, these principles should be applied in an
integrated manner in decision-making. Thus, for
example, the role of mineral wealth in maximizing
human well-being should be encouraged, but it must
be undertaken in a way that protects the environment
and other social and cultural values. Similarly, the
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decision of whether or not to mine in a certain area
should be undertaken through a democratic decision-
making process and be based on an integrated
assessment of ecological, environmental, economic, and
social impacts.

Key Areas of Action and Challenges

Some progress has already been made by various actors
in the minerals sector towards the goals of sustainable
development, but a great deal remains to be done.
Through a consultative process (see Introduction), the
MMSD Project focused stakeholders’ concerns into
nine key challenges facing the sector:

* the viability of the industry;

* control, use, and management of land;

* national economic and social development;

* community development;

* environmental management;

* the use of minerals;

* information flow;

* artisanal and small-scale mining; and

* roles and responsibilities.

These nine challenges are put forward to reflect the
most pressing issues facing the industry, which
MMSD identified in its consultations with different
stakeholders. They are not definitions of what
sustainable development means in the minerals sector.
This report represents an attempt to apply the
overarching sustainable development principles
outlined in Table 1.1 to these challenges in order to
demonstrate how the sector can best contribute to
sustainable development.

This section examines how the goals and principles of
sustainable development apply in each challenge area.
The points made here have emerged from the MMSD
process but should not be taken as a consensus list. It is
intended as a draft ‘wish list’ rather than as something
that can be achieved immediately.

Viability of the Minerals Industry

The minerals industry has a key role to play in assisting
the sector to make a substantial positive contribution
to sustainable development. Important changes will
take place, and the ultimate shape of the industry
cannot be known with any certainty. But two
challenges are clear.
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* The global market for minerals must develop in a
way that enables rather than constrains the transition
to sustainable development, notably in terms of
internalizing costs over time, while maintaining
viable enterprises and rewarding good practice.
Creating incentives for industry through market-
based solutions must go hand in hand with
enforcing standards and guidelines.

e The fundamentals of sustainable development must
become embedded in the culture of mining
companies. If this can be done successtully, it will
have significant and cumulative eftects on a whole
range of aspects of company life — from the health
and safety of workers and the communities they
operate in to long-term skills training.

The Control, Use, and Management of Land

The development of minerals unavoidably competes
with other land uses. Uncertainty over the ability to
obtain access to land for mineral exploration and
development imposes serious constraints on industry.
At the same time, many other actors — including local
communities and indigenous peoples — have vital
interests in how land is used and who makes decisions
regarding land use.

* Land use decisions should be arrived at through a
process that respects the principle of prior informed
consent arrived at through democratic decision-
making processes that account for the rights and
interests of communities and other stakeholders,
while still allowing for the negotiated use of
renewable and non-renewable resources. This should
equally apply to negotiations for access to land used
by people whose rights to that land are not formally
recognized by the state or who do not have the
capacity to defend those rights.

e The decision of whether or not to explore and mine
in a certain area must be based on an integrated
assessment of ecological, environmental, economic,
and social impacts and thus be governed by a land
use strategy that incorporates the principles of
sustainable development.

* Decision-making processes must be open to the
decision not to mine in circumstances where cultural,
environmental, or other factors override access to
minerals or where mining would impose unacceptable
loss in the view of those it is being imposed on.

* There must be compensation for any harm that
occurs as a result of land use decisions.
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National Economic and Social Development

The potential for mining to bring economic and social
development, particularly to developing countries,
should be harnessed. Mining should bring benefits that
can be sustained at the national level even after mining
ceases. Potential benefits are by no means automatic,
however. Any country that wishes to translate mineral
wealth in the ground into human development for its
people faces stift challenges.

* Creating and sustaining mineral wealth can play an
important role in maximizing human well-being, but
it must be undertaken in a way that protects
environmental quality and other social and cultural
values while recognizing the sovereign rights of
governments to act in the best interest of the nation.

* Economic efficiency of mineral production should
be achieved such that the marginal benefits and costs
to society are equalized.

* A portion of the rents derived from minerals and
other non-renewable resources needs to be set aside
and re-invested, in order to ensure a sustainable
income when the resource is used up. This may
include investing in financial assets or physical and
human resources.

* Revenues should be shared equitably between the
public and private sectors and among central,
regional, and local levels. Decisions on how the
surpluses are distributed should be arrived at
through democratic decision-making processes.

* Revenue management — which pertains to how
these rents are used by the public sector to support
development at national and, increasingly, at regional
and local levels — will require a sound macro-
economic framework of pro-poor policies and
transparent public expenditure management, as well
as adequate capacity on the part of government to
manage project-generated revenues.

Community Development

Best use should also be made of the potential for
mining to contribute to sustainable development at the
local level. The challenge at the community level, as
elsewhere, is to maximize the benefits and to avoid or
mitigate any negative impacts of mining.

* Priorities and ultimately choices regarding trade-offs
relating to different social, environmental, and
economic goals need to be determined through
participatory processes, involving all relevant actors,
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including members of the affected community, and
in accord with the local context. This requires
appropriate processes for participation and dialogue,
as well as adequate capacity and access to
information for all involved. Potentially
disadvantaged groups, such as women, indigenous
peoples, and minorities, should be included.

* The relationship between the mining company and
other actors needs to be one of collaboration, trust,
and respect.

* The goal should be that no one be made worse off,
although it is inevitable that there will be losers in
both the absolute and the relative sense.

* Priority should be given to ensuring that the rights
of marginalized individuals and groups in
communities are protected and that they receive a
fair share of the benefits.

* The economic benefits brought by mining should
be shared equitably within communities.

* To ensure that benefits are sustained, a proportion of
the rents should be invested in other forms of
capital, such as trust funds, skills training, or social
infrastructure.

* Mining should not leave unacceptable environmental
or other negative legacies.

* Where it does not already exist, sufficient capacity
should be developed at the local level to manage
revenues for legitimate development needs. Public-
private partnerships should be encouraged.

Environmental Management

There is a considerable degree of environmental
impact associated with most exploration, mining, and
mineral processing, and negative impacts can be spread
over large areas. Though ideally the minerals sector
should not operate at the expense of the environment,
in practice there is a balance to be struck if the
decision to proceed with an operation is made. The
challenge becomes how to optimize the trade-oft
between environmental damage and the potential
development benefits to local and national economies.

* The negative eftects of minerals and metal products
on the environment and human health should be
minimized through all phases of the minerals life cycle.

* Long-term damage should be avoided. No permit
should be sought on the basis of a trade-oft today
against long-term and irreparable legacies that may
harm future generations. Prudence should be
exercised where the environmental impacts or
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damage are not known.

* Best-practice appropriate technologies and modern
management techniques should be adopted, and
research and technological innovation accelerated, to
produce the smallest possible environmental
footprint while not entailing excessive cost.

This can be achieved through improved resource
and energy efficiency as well as cleaner
technologies.

* Minerals and metals themselves can play a crucial
role in minimizing negative environmental impacts,
as they are important components of pollution
prevention and cleaner production technologies.

» Consistent with the need to internalize costs,
polluters should pay for clean-up, remediation, and
prevention. Where no owner can be located,
mechanisms to set priorities and deal with the legacy
of liabilities must be developed.

* Mine closure and, more important, post-closure
should be planned for. This should ensure that the
land and structures can be restored for alternative
uses after the mine closes.

* By paying much closer attention to the potential to
restore and replenish natural ecosystems, the minerals
sector can play a part in maintaining the diversity of
plant and animal species on which the survival of
the planet depends.

An Integrated Approach to Minerals Use

The use of minerals is essential for modern living — for
meeting basic requirements and the aspirations for
improved welfare for current and future generations.
Yet current patterns of use face a growing number of
challenges, ranging from concerns about efficiency and
waste minimization to the risks associated with the use
of certain minerals. Added to this is the call for more
equitable shares in mineral use world-wide.

* The basic needs of individuals and communities for
mineral products should be met. Clearly, this requires
sufficient income and the availability of minerals.

* Effort should be made to attain a more equitable
distribution of use between industrial and
developing countries.

» While recognizing the essential need for minerals,
efficient use should be encouraged to reduce waste,
depletion, and pollution. R emanufacture, re-use, and
recycling should be encouraged. The social and
economic impacts associated with these changes
must be assessed and responded to.
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¢ Life-cycle thinking should be used as a decision-
making tool to assess production processes, mineral
uses, and the impacts and alternative materials
choice. Where the risks associated with certain end-
uses are unknown, prudence should be exercised.

* Responsible stewardship of minerals should be
promoted throughout the life cycle.

* Minerals and metals consumers, many of whom are
large equipment manufacturers and contractors, must
increasingly be prepared to give preference and
potentially pay more to minerals producers who
behave in a responsible manner. Ultimately, end-use
consumers must be prepared to pay the full
internalized costs of metals and minerals production.

* Best use of mineral products and metals should be
made in facilitating development through their input
to physical infrastructure and other applications.

* In its use of non-renewable resources, the present
generation needs to consider the needs of future
societies.

The Flow of Information

Sustainable development requires increased openness
and greater transparency in information production
and dissemination throughout the minerals life cycle.
The processes by which information is generated and
communicated play a key role in building or
undermining trust and in improving all players’ ability
to negotiate effectively.

* Authoritative, independent sources are critical to
ensure that information is trusted and to respect the

right of stakeholders to have access to accurate and
relevant data.

Photograph not shown
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* Access to information is linked to the ability of
individuals to secure and defend fundamental rights
to resources. Information must be collected and
distributed in an equitable manner to ensure this.

» Systems of accountability and verification are
essential to monitor the performance of companies,
governments, and civil society.

* Knowledge needs to be shared and gaps
progressively filled.

Artisanal and Small-scale Mining

Artisanal and small-scale mining (ASM) activities can
play a crucial role in providing sources of income in
poor areas. The sector is better known, however, for its
high environmental costs and poor health and safety
record. Irrespective of whether it is a net contributor
to sustainable development, the fact remains that ASM
activities will persist for at least as long as poverty
continues to make them attractive.

* ASM’s contribution to poverty alleviation and local
economic development must be optimized by
investing a proportion of the revenue generated in
other forms of capital, such as education and
alternative income-producing opportunities, and
through ensuring that ASM activities are
incorporated into broader local development
planning.

* The negative environmental and social impacts of
small-scale mining as well as adverse impacts on
human health should be avoided or reduced.

* Where applicable or feasible, alternative economic
activities more appropriate for working towards
sustainable development should be sought.

* The collective capacity of artisanal and small-scale
miners should be developed to enable them to better
contribute to sustainable development.

* The development of ‘fair trade’ markets for artisanal
and small-scale mining products should be
encouraged to ensure that producers get a fair return
and that they adhere to the practices of sustainable
development.

Roles, Responsibilities, and Instruments for Change
Accompanying the rights of different groups are
corresponding responsibilities to safeguard the interests
of others. The boundaries of responsibility and what is
considered good behaviour have to be agreed upon
and respected if progress is to be made. These will be
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led by the best practice of the day, but may well
change as knowledge improves.

* Participatory and democratic decision-making
structures should be adhered to.

* Decisions should be decentralized and taken as close
as possible to the stakeholders most directly affected.

* No one component of the minerals sector alone can
drive the evolution in thinking and practice that is
required; coordinated action is necessary. This also
requires the development of trust.

* All actors need to develop the institutional culture,
resources, and skills required for the transition to
sustainable development.

* Decision-making and dispute resolution need to take
place in ways that treat people with equal concern
and respect and that recognize their unequal power
relationships and vulnerabilities.

» Alliances will need to be constructed between the
private sector, the public sector, civil society, and
external development assistance partners to manage
many of the dimensions of sustainable development.
In turn, this will require agreement on mutually
agreed objectives, shared responsibilities for
outcomes, distinct accountabilities, and reciprocal
obligations.

The Challenge of Implementation

One of the key challenges for the minerals sector is
implementation. In this it is not alone — as the 10 years
since Rio have demonstrated, achieving the goals and
objectives of sustainable development presents
tremendous challenges for all parts of society.

Various instruments are available to facilitate putting
sustainable development into practice. Some of these
are well known; others are in experimental stages.
(See Box 1-2.) These are discussed further in Chapter
14. Policy-makers will need to select a mixture of
these, based on the principles outlined in the
sustainable development framework described earlier.

For the minerals sector, implementation requires the
development and refining of integrated tools from the
international to the local level and at all stages. Some
of these are already available and in use, such as impact
assessments of mining operations (whether social,
environmental, or conflict impacts), life-cycle thinking
and analysis, and planning for mine closure, but they
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Legislative, regulatory, and juridical instruments include
constitutional guarantees on sustainable development and its
elements, as well as laws, by-laws, and regulations that set
standards governing ownership, production, consumption, trade,
environmental liability, associations, and contracts. Numerous
national and international agreements govern social,
environmental, and economic behaviour. Legal instruments can
set absolute limits and provide clear sanctions, especially in
areas with clear consensus. However, they can quickly become
outdated in relation to society’s rapidly changing aspirations,
scientific discovery, technology, and economic conditions. The
‘mandate, regulate, and litigate’ approach can also be costly to
implement in several ways — in direct financial terms, in its
blindness to differences in the cost of compliance, in the
hostilities it produces, in locking in outmoded or irrelevant
technologies, and in the innovation that it may stifle. In addition,
regulation can be ‘captured’ to serve the interests of powerful
or narrow interest groups. Finally, public-sector capacity to
enforce legal instruments may be weak.

Financial and market instruments include:

e property rights-based approaches, including tradable pollution
permits or other licences, concessions, and liability claims for
environmental damages;

e price-based approaches, including pollution or disposal taxes,
payments for environmental amenities, auctions of publicly
owned resources, user fees, tax credits for socially
responsible investment funds, and performance bonds;

* reform of perverse subsidies to encourage more efficient use
of resources; and

* market-enabling measures, including information disclosure
requirements, product certification and labelling, and
procurement policies.

These various instruments work by influencing behaviour
through price signals. Their advantages centre on their ability to
benefit from competition and efficiency in the market. They can
produce a desired outcome at much lower cost than regulation
by encouraging innovation and continuous improvement, by
finding solutions suitable for the local situation, and by reducing
enforcement and administration costs. However, considerable
capacity is needed to develop and implement these instruments
and they should not be introduced without careful preparation
and negotiation, as they may lead to severe economic
dislocation. In addition, imposing charges for previously ‘free’
use of natural resources may not be politically feasible or even
desirable for poor groups that are significantly affected.
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In the category of educational and informational instruments
are accessible information on resources, stakeholders and
their performances, sustainable development challenges, and
opportunities to improve performance; research and pilot
projects, especially where stakeholders are themselves
involved; and demonstration projects. Also included in this
category are public awareness campaigns. The advantage of
educational instruments is the ability to raise awareness,
encourage self-regulation, and bring about positive peer
pressure. They can also reinforce other instruments by
improving understanding of the latter’s rationale and benefits.

Voluntary instruments tend to rely on self-interest and the
innovation that can be found in multistakeholder approaches.
There are real limits to what can be achieved through voluntary
approaches, partly because real change in behaviour may be
less evident than rhetoric implies (especially in the absence of
‘sticks and carrots’). In addition, these efforts can actually be so
successful that government is left behind, producing a climate
of neglect by the state in which weaker groups may become
more vulnerable. Included in this category are fora and facilities
for dialogue; partnerships (public-private) and associations
(corporate or mixed); environmental management systems; full
privatization of resources, rights, and services to companies or
communities; decentralization of rights and responsibilities;
codes of conduct by individual corporations and associations;
citizens’ actions; contracts and agreements on access,
management, and service provision; and common property
management regimes.

Source: Dalal-Clayton and Bass (2001) pp.22-24.

may need to be improved. Tools that need to be
developed include reliable and accessible measures of
sustainable development plus methods for assessing
trade-offs and balancing conflicting interests. These and
other tools are discussed throughout Part III.

Putting sustainable development into practice also
requires actors in the minerals sector to be publicly
committed to explicit and well-understood goals and
objectives. Leadership from the top is a must, as is the
need to ensure that all employees understand what
sustainable development entails. This is necessary not
only for companies but also for government ministries
and departments at all levels, as well as labour, civil
society organizations, and communities. Capacity
building is also key to moving forward.
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Conclusion

The concept of sustainable development is not new —
it brings together ideas from a long history of human
development into one common framework. This is
becoming an increasingly important guide and judge
for many actors — whether from government, industry,
or civil society. There is little disagreement about the
broad principles contained in the framework, although
different groups and individuals accord difterent
priorities to the various spheres — economic,
environmental, social, and governance — depending on
their interests and their level of understanding and
implementation. These priorities will determine the
paths of action for implementation of the principles.
The differences do not detract from the high level vision
of sustainable development, which allows for different
iterative and ever-improving approaches.

Because there is no one way — no magic bullet — all

that this report can do is to propose a set of sustainable

development principles and to test and test again all

the activities along the minerals supply chain to see

how they stand up to the principles and ideas in the

sustainable development lexicon. Equally important is

understanding how these activities should change for

the better, and how such change can be implemented.

Chapter 16, the Agenda for Change, reflects four

criteria that have to be applied. Any suggested actions

have to be:

* consistent with the sustainable development
framework;

* based on clearly defined objectives and incentives to
change towards better practice;

* SMART - specific, monitorable, achievable, realistic,
and time-bound;

* moving towards higher levels of trust and
cooperation; and,

» where possible, built on existing structures and
institutions.

In many ways the picture today is already more
positive than it was a decade ago. Concerns about the
social and environmental effects of minerals
development and disparities in the distribution of costs
and benefits are still very real. There remains much to
be done in improving the sector’s contribution to all
aspects of sustainable development. But the largest
companies and their newest operations at least are now
being held to higher standards. Indeed, the best mining
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operations are now in the sustainable development
vanguard — not merely ahead of what local regulations
demand, but achieving higher social and environmental
standards than many other industrial enterprises.
Similarly, many governmental and other players are
continually raising the bar. This report is designed to
see that these trends continue, that the best performers
continue to improve, and that the standards of poor
performers are raised.

Endnotes

' Throughout this report, the term minerals sector is used to
describe all the key stakeholders associated with the sector:
government, industry, international organizations, non-
governmental organizations, civil society, communities, and labour.

> World Bank (2000b).

*World Bank — International Finance Corporation (2002).
* Cited in Dalal-Clayton and Bass (2001) Chapter 7, p.4.

® Agreement signed in April 1994. See http://wto.org.

¢ ICMM SD Charter can be found at http://www.icmm.com/
html/charter_intro.php.

’World Commission on Environment and Development (1987)
p-43.

# See Secrett (1995) for an example of sustainable development
broken down into concrete ideas, p.7.

’ Dalal-Clayton and Bass (2001) Chapter 8, p.14.
" Ibid., Chapter 2, p.21.
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The minerals industry is enormously diverse, which
means that no easy generalizations can be made about
mineral production or use.' Any policy proposal or
idea for change or regulation must be based on, and
take into account, the distinctive characteristics of
different parts of the industry.

This chapter provides a summary overview of the
minerals cycle (see Figure 2—1) from the location of
minerals and exploration to the different types of
end-uses of mineral commodities. It also considers
employment levels, economic dependency on mineral
production, and trends in mineral prices.

Minerals and Mineral Production

Approximately 99% of the mass of Earth’s crust is
made up of eight elements: oxygen (47%), silicon

Figure 2-1. The Minerals Cycle

Source: Adapted from a diagram produced by Natural Resources Canada

(29%), aluminium (8%), and iron (4%), followed by
calcium, sodium, magnesium, and potassium.” The
remaining 1% contains about 90 elements of natural
origin. Some minerals are geographically abundant in
economic terms, such as coal, iron, quartz, silica, and
limestone, and can be found in most countries.
Others are concentrated in relatively few places, like
some minor metals (tantalum and vanadium) and
industrial minerals (borates and phosphate rock).

The varying patterns of occurrence of minerals depend
largely on the processes that form them, whether they
be geological, fluvial, or biological.

Geological sciences are used to estimate the size and
grade of ore bodies and to define ore reserves.
Different classifications are used to define ore resources
and reserves in different parts of the world. The most
commonly used definition is that a mineral resource is
an in-situ concentration or occurrence of a material of
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economic interest in or on Earth’s crust that has
reasonable prospects for extraction. The resource is
subdivided, in order of increasing geological
confidence, into inferred, indicated, and measured
categories.” After appropriate assessments have been
carried out to justify extraction under realistically
assumed technical and economic conditions, the
mineable part of the measured or the indicated
resource is known as the mineral reserve. Mineral
reserves are sub-divided, in order of increasing
geological, technical, and economic confidence, into
probable and proven reserves.

Definitions of minerals range from strictly geological —
‘a structurally homogenous solid of definite chemical
composition formed by the inorganic processes of
nature’ — to commodity-oriented. According to the US
Geological Survey, for example, there are at least 80
mineral commodities. The majority are metals but
there are also important non-metals, a few of which
are known as metalloids (such as silicon, arsenic,
selenium, and tellurium) because they have some
metallic properties.* Some metals have been used for
many thousands of years. Copper, for instance, can be
traced as far back as 7000 B.C. In contrast, metals such
as titanium, tantalum, niobium, molybdenum, and
zirconium have been used commercially for only

50 years.

The principal classes of mineral commodities are:

» metalliferous minerals (including base metals, ferrous
metals, precious metals, and minor metals);

* energy minerals;

* industrial and construction minerals; and

* diamonds and precious gems.

Mineral commodities can also be categorized
according to the way they are traded. There are three
broad groups:

* Some mineral commodities have a high enough
value that they are sold in the global market. These
include, among others, gold, diamonds, copper, and
aluminium.

» Some mineral commodities have a high enough
value per unit weight that they can be marketed in
broad regions (as with many grades of coal,
limestone, and steel) even if they cannot be marketed
truly globally.
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* Some mineral commodities have a very low value
per unit of weight, such as sand, gravel, and stone,
and are therefore marketed mainly locally.

Traditionally, minerals were most commonly produced
in deposits in or near the regions where they were
used. Today, relatively cheap transport allows the
globalization of much production except for ores and
minerals that have a low value relative to the transport
cost. Where they have ample deposits of high-grade
ores, countries such as Australia and Canada are still
competitive in mineral production.

But there has been a gradual migration of minerals
production to many developing countries, largely
because low-cost mineral deposits in these countries
have in many cases been mined out. The difficulties
and longer lead times in getting environmental permits
and the higher labour costs for projects in the most
industrialized countries have also contributed to this
change. The extent of the migration varies widely with
different minerals. It has gone further for many metals
than for industrial minerals and construction materials.

However, the fact that some minerals are sold in global
markets does not mean they are not also sold
regionally or domestically. Domestic output to satisfy
domestic demand accounts for a substantial share of
global mining (for example in China, India, Brazil, and
the US). This is true for metallic minerals as well as
construction materials and industrial minerals.

This report focuses largely on globally traded mineral
commodities. It is worth noting, however, that locally
and regionally traded mine products often dominate in

volume terms within regions.

Mineral commodities are supplied in different
quantities, reflecting their scarcity and their value in
use. Common mineral commodities can be produced
cheaply, as they can be extracted from large deposits
with economies of scale. Rare mineral commodities
are expensive to produce because they tend to occur as
trace elements in only a few deposits. They are also
supplied in different forms. Common metals are chiefly
produced from ores where the principal recoverable
metal constitutes a high proportion of the weight of
the ore. Iron ore, for example, can contain as much as
67% iron. For rare and precious metals, in contrast, the
volume of the recoverable metal may be so small that

it is measured in grams per tonne.

35



MMSD BREAKING NEW GROUND

Mineral commodity 2000 Production Price Annual value
(thousand tonnes) (US$/tonne) (US$ million)
Finished steel 762,612 300 228,784
Coal 3,400,000 40 136,000
Primary aluminium 24,461 1,458 35,664
Refined copper 14,676 1,813 26,608
Gold 2574 8,677,877 22,337
Refined zinc 8,922 1,155 10,305
Primary nickel 1,107 8,642 9,566
Phosphate rock 141,589 40 5,664
Molybdenum 543 5,732 3,114
Platinum 0.162 16,920,304 2,734
Primary lead 3,038 454 1,379
Titanium minerals 6,580 222 1,461
Fluorspar 4,520 125 565

Source: CRU International (2001)

There is enormous diversity in volumes and dollar
values of minerals mined and processed. (See Table
2-1.) In sheer volume terms, aggregates or
construction minerals (such as sand and gravel)
constitute by far the largest material volumes mined,
with world production estimated to exceed 15 billion
tonnes per year.” Of the metalliferous ores, iron — used
mainly in the form of steel — is the largest in volume.
In 2000, finished steel production was 763 million
tonnes, dwarfing the 24 million tonnes of aluminium,
which is the largest non-ferrous metal in terms of
volume. At the other end of the scale, 162 tonnes of
platinum and smaller tonnages of other rare metals
were produced.

The prices of minerals and metals also vary wildly.
Platinum prices averaged nearly US$17 million per
tonne in 2000, while coal and phosphate rock averaged
around US$40 per tonne.® Finished steel is the largest
mineral commodity traded in sales value, followed by
coal. These are the only minerals or metals for which
the value of sales exceeded US$100 billion in 2000.
Copper, aluminium, zinc, and gold were all in the
US$10-100 billion range, while fluorspar, at the low
end, was well below US$1 billion in value.

Location of Exploration and Production
In 2001, an estimated US$2.2 billion was spent on
mining exploration looking for new deposits. This was
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15% less than in 2000 and about 58% below peak
exploration spending of US$5.2 billion in 1997

A number of factors may account for this decline,
including the Asian financial crisis, recent mergers
among the major companies, lower expenditures on
exploration by the large multinationals, reduced access
to finance for smaller companies, and a downswing in
commodity prices. Exploration spending has been
more severely affected in the US due to tough
environmental laws and in the Pacific and Southeast
Asia due to civil unrest, some of which is directly
related to anti-mining activities. Metal prices also affect
exploration spending by means of their influence on
the free cash flow of mining companies and the
expected profitability of any discoveries. Today,
Canadian companies spend the most on exploration,
followed by those based in Australia. Canadian
companies have a stronger focus on overseas
opportunities. (See Figure 2-2.)

As in other industries, the pattern of mining in terms
of products and location of mineral development has
changed over time, and these dynamics have significant
implications for the sector’s contribution to sustainable
development. To mention just a few trends, the last two
decades witnessed the decline in coal mining in Europe,
a rapid increase in copper production in Latin America,
and the emergence of China as a formidable player in
the supply of many mineral commodities, such as coal.
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Figure 2-2. Global Exploration Expenditure Flows by Location of Parent Company, 2000

Source: Metals Economic Group
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Figure 2-3. Producers of Copper by Size Group and Location
Source: CRU International
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Each mineral resource currently exploited has a unique
pattern of geographical occurrence, as indicated by
brief descriptions of copper, aluminium, and iron ore
and steel production.

Copper

Chile is the biggest producer of copper minerals,
followed by the US and Indonesia. (See Figure 2-3.)
Copper can be found in many other parts of the
world, though less in Europe and much of Africa.
Most copper oxide ores are refined where they are
found, but there is significant international trade in
copper concentrates from sulphide ores. Important
countries with refining but no mining are Germany,
[taly, and South Korea.

The four chief producers of refined copper are Chile,
the US, China, and Japan. Chile is the world’s prime
producer of copper ore, while China and Japan are big
importers of copper concentrates. (China imports 70%
of its concentrates; Japan has no domestic production.)
Elsewhere, major smelting and refining facilities are
divided among countries that are major producers of
copper raw materials (for example, Peru, Zambia, and
Indonesia), countries that are major users (such as

Aluminium

Bauxite
Mines Smelters

Bauxite Mines and
Aluminium Smelters

Germany) and countries that are both (the US).

Aluminium

Bauxite, the main raw material for aluminium, is
produced in large countries such as Brazil and Australia
and in smaller countries such as Jamaica and Guinea.
(See Figure 2—4.) There is little production, by
contrast, in North America, Europe, or Africa

(apart from Guinea).

Alumina is an intermediate product between bauxite
and aluminium. Australia, which has many bauxite
mines and some major aluminium smelters, is the
largest producer of alumina in the world. Alumina is
often produced near the mines, such as the high
volumes found in Australia, Jamaica, Guyana, and
Guinea, before it is shipped to smelters. Elsewhere
bauxite is shipped to regions with aluminium smelting
capacity, such as Europe and North America, though
not necessarily to final destinations. There is no
automatic correlation between the location of bauxite
mines and aluminium smelters. Aluminium smelters
tend to be located in countries where electric power is
plentiful and cheap or in industrial countries where
utilities grant special power rates to aluminium
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Figure 2-5. Producers of Iron Ore by Size Group and Location
Source: CRU International
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producers. Aluminium smelting can be an attractive
means of exploiting power resources (which may be
based on hydro, gas, or coal) in countries with few
alternative markets for their power. Examples include
Norway and Iceland.

Iron Ore and Steel

The big producers of iron ore are Australia, Brazil,
China, and Russia. (See Figure 2-5.) Australia and
Brazil are big exporters, while China and Russia
produce mainly for domestic use. Production in Africa
is generally confined to Mauritania and South Africa,
while there is little production in South Asia apart
from India. Sweden is the biggest producer in Europe.
Significant production takes place in North America;
in South America, production occurs in Brazil, Chile,
Peru, and Venezuela.

Most iron ore—producing countries also smelt iron ore
(in blast furnaces or in direct reduction plants) and
produce steel. Iron ore production and use are seldom
in balance within any single country. Many countries
that use iron ore do not produce it — that is, most of
Europe, all of South and East Asia (except China and

MMSD THE MINING, MINERALS AND SUSTAINABLE DEVELOPMENT PROJECT

India), and several countries in South America and Africa.

China and Japan are the largest users of iron ore
globally but they compete with the US to be the
largest steel producers. The US obtains a greater
proportion of the iron used in steel making from scrap,
hence its need for iron ore is smaller. The number of
countries that produce crude steel is much larger than
the number that use iron ore. Many smaller countries
produce steel by the electric arc furnace method, using
scrap as a feed.

Processing and Fabrication

Most metallic minerals go through many processing
steps in the transformation to a saleable metal or
metallic-based product. The steps from the material in
the ground to the processing plants also varies widely.
In a classical ‘concentrator’, ore is crushed, ground
down to very fine particles (which is quite energy-
intensive), and then put through a range of processes to
optimize the separation of valuable minerals from
waste (or gangue). These processes include gravity
separation, flotation, magnetic separation, electrostatic
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separation, and a range of other pre-treatments,
involving an array of chemical processes or reagents.

In the aluminium sector, there is one generic process
to commercial aluminium. Bauxite is mined and
digested (or dissolved) in caustic soda at high
temperature and pressure. From this liquor, pure
hydrated alumina is precipitated. It is shipped globally
as pure alumina powder. At smelter sites, the alumina
and fluxes are fed to a ‘pot line’, where electricity is
applied to reduce the alumina to aluminium metal.
The metal is removed from the pots as a liquid and
cast directly as ingots for shipping or future alloying,
reheating, rolling, and shaping. Auxiliary plants for
power, anode production, gas cleaning, and utilities
mean that aluminium smelters are complex

facilities.

Base metals occur normally as either sulphide or oxide
minerals. The major processing routes are dictated by
the specific valuable minerals, by the mix of minerals,
and by the minor commercially interesting elements
such as silver, gold, or platinum group metals that can
be present. The minor components that present
significant environmental or occupational health and
safety risks, such as arsenic, bismuth, selenium,
cadmium, and so on, may also dictate the processing
route.

Base metal extraction plants are generally all difterent,
but fall in two major process groupings:
pyrometallurgical, working with very-high-
temperature molten materials, and hydrometallurgical,
working with normally aqueous solutions.
Pyrometallurgical plants will typically contain separate
or combined steps for melting, crude metal
production, primary refining, casting, re-refining,
alloying, and product casting. There will be additional
steps for minor and by-product treatment and
production. For hydrometallurgical processing, there is
a primary ore dissolution step. This can be in acid or
alkali at high or low temperature and pressure, or can
be bacterially assisted (bioleach), depending on the ore
and economically desirable products. The solution is
then typically purified by selective precipitation of
products, by-products, or impurities. Depending on the
metal and the desired product, electrodeposition of
product from solution is often used (electrowon
copper, electrolytic nickel or cobalt, and commercial
zinc).
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In the iron and steel sector there are three main routes
to production of finished steel. Integrated steel mills
use iron ore as a feed. Iron ore is mined and may be
upgraded prior to shipping to the steel works by a
range of techniques. A major percentage of iron ore is
shipped as hardened pellets, which involves crushing
and grinding the ore, upgrading, forming into pellets,
and heating to give the pellets strength for shipping
and for proper operation of the blast furnaces where
they are used. The heart of an integrated mill is the
blast furnace where iron ore (typically as a pellet) is
mixed with coke in a high-temperature reduction
process to produce liquid iron. The coke is produced
by heating coal in an oxygen-free atmosphere. Fuel gas
is simultaneously produced and used in other parts of
the steel works. The liquid iron is then typically
‘blown’ to steel by injecting oxygen, again producing a
usable fuel gas. The steel is then refined and cast into
slabs or shapes for downstream rolling to commercial
product for shipping.

In electric arc steel making, scrap steel is remelted,
refined, and cast into intermediate shapes. These shapes
typically, with reheating, are passed through a variety of
rolling mills that reduce the size and finalize the shape
to specific commercial tolerances. Historically, scrap-
based steel was used in low-value products. In the last
decade technology has allowed casting of sheet and
plate of commercial quality to challenge ‘integrated’
mills. Over the last 20 years a substantial portion of
electric arc furnaces feed has switched to Direct
Reduced Iron in place of scrap. In this, high-quality
iron ore pellets are typically reduced to iron with
natural gas products or other carbon-reducing agents.
The Direct Reduced Iron is substituted for scrap

(up to 100%) and typically results in higher quality
steels. There is a wide range of emerging processes.

By far the largest tonnage of materials mined are coal,
sand, and gravel. All of these have basic processing steps
involving sizing, screening, washing and other waste
separation steps prior to shipping.

For most metals, the refined product is sold on for
further processing or fabricating, whether rolling,
extruding, machining, or forming into semi-fabricated
products that will be used in original equipment
manufacture. The number of processing stages and the
amount of further working depends on the individual
mineral and the end-use application. The process of
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adding value to minerals is often known as ‘minerals
beneficiation’. (See Figure 2—-6.)

Recycling, Re-use, and Re-manufacture

Mineral commodities vary in the extent to which they
can be re-used, remanufactured, or recycled. Some
commodities, once produced, can be used only once,
such as coal. Others may stay in use almost
indefinitely; supposedly Cleopatra’s gold is still in
circulation. Many industrial metals also stay in use for
long periods. For instance, perhaps 85% of all the
copper ever mined is still in use.

Thus recycling activity depends on the nature of the
mineral commodity. The key determinant is that the
commodity retains its chemical form in use. Steel is
always steel and can therefore be recycled, even if it
requires remelting and refining to become usable once
more. Lead, copper, and aluminium also keep their basic
properties. Some metals are principally recycled in the
form of alloys. Nickel, for example, is largely used in
stainless steel and other non-ferrous alloys but the
stainless steel and the alloys are themselves largely recycled.

If a metal is converted into a new chemical form, as in
the production of chemicals, recycling is usually
impossible. It is also often impossible to recover metals
that are widely dispersed in use. By definition, fertilizer
and energy minerals cannot be recycled. Energy
minerals are burnt and lost, while the final products of
fertilizer minerals disappear into the soil.

Converting a concentrate

Stage Mineral benefication process category Process flow-chart Labour intensity | Capital intensity
Mining and producing an ore or Run-of-mine Washed and . .
1 - sized High High
concentrate (primary product) ores
concentrates

Mattes/slags/
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There are basically three different kinds of scrap: home
or revert scrap is generated at the metal refining or
processing stage and is usually reintroduced into the
melting furnaces; new or prompt industrial scrap is
produced by manufacturing processes, such as car
production, and can be collected and recycled relatively
quickly; and old or obsolete scrap is recovered post-use,
which may be many tens of years in the case of much
infrastructure and other capital goods. It is important
to understand the differences among these three types
in order to discuss the recyclability of various metals.

Many metals are not available for recycling as they are
applied in structural uses that have long lives, such as
railways, bridges, pipelines, and electricity distribution
systems. Continuing construction means that
increasingly more metal will be stored as structures in
use (although this should still be counted as part of the
world’s reserves of metal).

Recycling reduces the demand for primary metals and
requires considerably less energy than producing
primary metal would. For example, scrap aluminium
requires about 5% and scrap steel about 25% of the
energy required to produce the primary metals.

In the iron and steel industry, over one-third of
production currently comes from scrap, which comes
from different sources. Producers generate and recycle
their own scrap in steelworks. Foundries and steel
fabricators collect scrap and supply it to traders who
send it back to the steel producers. A significant
volume of scrap also comes back to the industry after

Ferro alloys/

2 into a bulk tonnage intermediate bulk chemical al Low High
product (such as metal or alloy) ulk chemicals pure metals
Converting the intermediate goods

3 into a refined product suitable for Steel/alloys Worked shapes L High
purchase by both small and sophisticated and forms ow 9
industries (semis)

4 Manufacturing a final product for sale Worked shapes Worked shapes Medium Medium

and forms and forms to high to high
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use. Steel food and beverage cans are often returned
relatively soon after use. Other steel products have a
longer life and some are eventually collected and
returned. Most old motor vehicles are eventually
shredded, and the scrap returns to the steel industry.
Demolition scrap, including obsolete building
elements, plant and equipment, rails, and so forth, is
heavily recycled. In recent years, more than 50% of
total steel use has been derived from recycled material.

Primary aluminium production totalled 24.4 million
tonnes in 2000, while 15.6 million tonnes were
recycled. The sources of the scrap are diverse, but over
half was generated in the production of semi-finished
aluminium products. Over one-quarter was post-
consumer scrap, and the rest came from aluminium
fabricators and secondary foundries. Beverage cans are
a major source of post-consumer scrap. Old post-
consumer scrap is also recovered from buildings, other
construction, and motor vehicles.

Estimates of the residence time for metals in use by
society depend principally on assumptions regarding
the life span of metal-containing products.® For
example, it has been estimated that 40 years is the
average lifetime for copper in use in the US.” This
masks considerable variation between applications.

In Sweden, 80-90% of the copper that has been
produced and used since the Middle Ages is still either
in use or in long-lived products that are no longer in
use but have not been discarded into known landfills."
This compares with an estimate that 75% of the
annual use of refined copper (excepting inputs from
recycled scrap) in the US is accumulated in use, the
remainder being subject to dissipative uses."

(See Figure 2-7.)

Scrap recovery depends on the number of end-use
applications and the ease and cost of collection. For
example, the recovery of lead from batteries is now
about 90% in the US, but recovery from other uses
such as radiation shielding, sound proofing, weights,
and ammunition is much lower. Overall recovery of
lead is about 55% of use.”” A high proportion of spent
lead-acid batteries is collected and reprocessed, despite
the low intrinsic value of a spent battery (typically
about US$2). In industrial countries, the recycling rate
for lead-acid batteries is over 90%. Secondary lead now
accounts for 66% of total lead use in the US (59% if
only old scrap is considered). The majority of any
future growth in secondary lead production will
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come from greater use of batteries and better
recycling rates in these transition countries. This trend
is largely driven by the predominance of use in one
application — lead-acid batteries — and the existence
of an easy system for collection at replacement
battery centres.

On the other hand, the great majority of zinc is used
either as an alloying material or as a coating to steel.
At the end of the life of products containing zinc, the
metal cannot readily be separated and recycled as pure
zinc. The recycling of zinc therefore takes many forms
and is not done by one dedicated industry, in contrast
to lead. As the recycling routes are diverse, the statistics
on the volume of zinc recycled are by no means
complete. About 1.7 million tonnes of zinc were
recycled in 1999, but many countries lack data on this,
so the true total 1s certainly larger.

It is important to remember that while recycling will
be an ever-important component in the supply of
metals, new virgin metal will be required in order to
meet the demands of the world’s growing population.

Employment in the Minerals Industry

No one knows how many jobs the minerals industry
provides world-wide. The uncertainty becomes greater
further down the minerals value chain. For instance, is
someone who works in a recycling yard that handles
both metals and other materials working in the
minerals industry? Is a bricklayer, working all day with
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bricks and mortar — both made wholly from minerals —
working in the minerals sector? What about a jeweller?
Even if answers to such questions were available,
statistical agencies often do not gather employment
data in ways that provide this type of information.

Explorationists, miners, and smelter workers clearly
belong to the minerals industry. Even for them,
however, the available information is less than clear and
does not allow cross-national comparisons.” The most
comprehensive source of employment statistics is the
International Labour Organization (ILO), which reports
data for the extractive industries from 73 countries
extending back at least 10 years.” Since country-
specific data include employment for both mining and
oil and gas exploration, however, in countries where
both are important — such as Russia, Mexico, and
Indonesia — there remains great uncertainty.

In addition to the country-specific data, the ILO
provides a global estimate of 30 million people
involved in mining itself (excluding oil and gas),

10 million of whom produce coal.” This represents
1% of the world’s work force but it excludes at least
13 million small-scale miners. Taking into account
dependants, the ILO estimates that the number of
people relying on mining, both large- and small-scale,
for a living is likely to be about 300 million."

Recycling is an important employer in the minerals
sector, particularly for metals. For example, the Bureau
of International Recycling estimated that there were

1 million workers employed in ferrous and non-ferrous
recycling industries in 1996."” Employment numbers
vary considerably among regions. The ILO data also
indicate that the largest concentration of mining
employment (60%) is in Asia." This is concentrated

in China, which has about half the world’s mining
employees.

Employment statistics for the minerals industry in a
selection of the most important mineral-producing
countries are given in Figure 2—8."” Many of these data
relate to mining, while others include smelting and
refining. The regional distribution of employment is
not proportional to production. Of the estimated
400,000 people employed directly in mining, smelting,
and refining of copper, nearly 60% of them are in
China and the former Soviet Union.” This is despite
the fact that these regions produce just over 10% of
the world’s output.” In contrast, South America
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employs 10% of the labour force to mine over 40% of
global copper supply.

The relative importance of the minerals industry as a
source of employment can be demonstrated by
comparison with the total work force. In both
Australia and Chile, employment in the mining
industry for the period 1999-2000 represented almost
0.9% of the total work force.”? In South Africa, the
mining industry represented 2.7% of the economically
active population or some 9% of workers in the non-
agricultural formal sectors of the economy in 1999.%

The number of people employed in mining and
minerals processing has been in decline. In some
countries, such as the UK and Germany, employment
has fallen as mines have closed or production has fallen
and the sector became less important. More generally,
most of the industry has become more capital-
intensive due to technological change. In some parts of
the world, such as Eastern Europe and the former
Soviet Union, a decrease in employment is due to the
changing structures of mining enterprises. The general
trend for a decrease in employment is most clearly
illustrated by the case of South Africa, where 360,000
mineworkers, or 46% of the industry’s 1990 work
force, lost their jobs between 1990 and 2000.*

In many countries, employment is concentrated in
certain parts of the industry. In Australia, the black coal
industry is the largest minerals sector employer,
accounting for approximately 25% of the work force in
the minerals sector in 1999.% In India, the coal
industry is estimated to have accounted for 70% of

the 700,000 formally employed in mining in 1999.

In Chile, the copper industry accounts for over 30%

of the mine labour force.”

Changes in employment levels have varied within
countries, depending on the mineral being produced.
For instance, in Chile between 1995 and 1999,
employment in the copper sector dropped by 21%,
compared with 60% in the gold/silver sector.™
However, the non-metal mining industry in the same
period increased employment by 61%.* Although
employment in the US mining industry decreased by
31% between 1985 and 2000, within this sector the
coal industry is the biggest employer and showed the
largest decrease — almost 60%.” In Canada,
employment in the minerals industry experienced a
modest increase of about 3% in the 1990s.” Despite
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Figure 2-8. Changes in Employment in Mining and Minerals Processing, Selected Countries, 1990s

Source: Government databases and websites

Thousand workers

South Africa

Australia

Chile

Canada

Brazil

Mexico

Indonesia

o
N
w
ES

I 1990 or 1991 1994 or 1995

]
]
]
vs I
]
]
72

s |

1999 or 2000

this, the chain of production that includes metal, non-
metal, quarrying, and coal mining registered a decrease
of 26%, while the structural materials sector showed an
important recovery, with the number of employees
increasing by about 60%.%

The impact on employment of the introduction of
more capital-intensive technologies is demonstrated by
the steel industry. Global steel production has risen by
approximately 30% in the past 25 years.” Over the
same period, estimated employment in the major steel-
producing countries (excluding China) has fallen from
around 2.5 million to fewer than 900,000 people.

(See Table 2—2.) This enormous reduction — more than
60% — has been the result of major capital investments
by steel companies in steel-making processes and
technologies.™

Employment figures are greater if downstream
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activities are included. The greatest employment in the
minerals industry is often not at the mining stage.

For example, the zinc industry is estimated to provide
direct employment to about 210,000 people
worldwide.” Zinc mining, excluding that occurring in
China, employs about 55,400 people, or 26% of the
total.” Zinc refining and smelting employs an
estimated 65,000 people and the zinc oxide industry a
further 6000 people.” Most of the employment in the
zinc industry is in galvanizing (where zinc is coated on
iron and steel for corrosion resistance); the total for this
activity is about 85,000 people.™

Mineral-Dependent Economies
Mineral production and processing are important
economic activities in many parts of the world.

Classifying mineral dependence is difficult because of
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Table 2-2. Steel Industry Employment in Selected Countries, 1974 and 2000

Country 1974 2000 Decline
(thousand) (per cent)
European Union 996 278 72
UK 197 51 85
France 158 37 71
Yugoslavia 42 15 64
us 521 151 n
Brazil 118 63 47
South Africa 100 47 53
Japan 459 197 57
Australia 42 21 50

Source: International Iron and Steel Institute website http://www.worldsteel.org.

the number of ways in which this can be measured.
Common measures record mineral output as a
percentage of gross domestic product (GDP) or the
value of minerals in relation to exports. In 34
countries, mainly developing ones and those in
transition, mineral exports represent at least 25% of
total merchandise exports. (See Table 2-3.) These
countries, often known as ‘mineral-dependent
economies’, differ not only in terms of their reliance
on fuel or non-fuel minerals (see Figure 2-9), and
geographical location, but also in terms of their
broader development performance. (See Chapters 8
and 9 for discussion of the impact of mineral
development on national and local economic
development.)

The importance of mineral production to regional and
national economies is demonstrated by the findings of
MMSD’s regional processes. Australia relies substantially
on mineral commodities for export income — 45% of’
its merchandise export income, accounting for 9% of
GDP, comes from basic mineral commodities.”

In the Southern African Development Community
region, mining output constitutes about 8% of GDP.
In South Africa, which is responsible for more than
70% of the region’s mining output, the figure is 6.5%.%
The range within Southern Africa is considerable —
from 34% of GDP in Botswana to less than 1% in
Mozambique.* Mining contributed 43% to the
region’s exports, with Botswana, Democratic Republic
of the Congo, Namibia, and Zambia deriving over
50% of their export earnings from mining.*
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In Latin America the contribution is also important.
Bolivia gests 3.6% of its GDP and 32% of the value of
its national exports from mining.* In Brazil, mining
activities (including oil and gas extraction) account for
8.5% of the GDP and 32% of national exports.*

Chile obtains 10.3% of its GDP and 44% of the value
of its nationals exports from mining.” And mining in
Peru contributes almost 50% of the exports and 5.5%
of the GDP*

The US has the largest minerals sector in the world
by volume, although less than 0.5% of its GDP
comes from direct mineral extraction (20% of which

Figure 2-9. Countries Dependent on Ore and Metal Exports, 1999
Source: Based on data arranged by Eggert (2001). Data source: World Bank

(2001b) and (for data on ore and metal exports in DR Congo, Mauritania,
Mongolia, Tajikistan, and Zambia) UNCTAD (2001).
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Table 2-3. Mineral Dependence in the Structure of Exports, 1999

Country Ores and Metals Fuels Total
(per cent of merchandise exports)
Nigeria 0 99 99
Algeria 0 96 96
Libya 0 95 95
Yemen 0 93 93
Saudi Arabia 1 85 86
Venezuela 4 81 85
Kuwait 0 79 79
Oman 1 77 78
Guinea n 0 n
Azerbaijan 1 69 70
Syrian Arab Republic 1 68 69
Niger 67 0 67
Zambia 66° 0 66
Kazakhstan 22 42 64
Mongolia 60° 0 60
Norway 7 50 57
Trinidad and Tobago 0 54 54
Russian Federation 1 41 52
Peru 40 5 45
Chile 43 0 43
Colombia 1 40 1
Egypt 4 37 4
Congo, Dem. Rep. 40° 0 40
Mauritania 40° 0 40
Australia 17 19 36
Papua New Guinea 35 0 35
Tajikistan 35° 0 35
Ecuador 0 33 33
South Africa 21 10 31
Bolivia 23 6 29
Indonesia 5 23 28
Jordan 27 0 27
Senegal 10 17 27
Togo 27 0 27

?Includes SITC 522.66 in addition to SITC Section 3.
Source: Eggert (2001), based on World Bank and UNCTAD data.
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is from the metals sector).” In Canada, the mining
industry contributes 3.7% of GDP and about 14%
of exports.® Construction and industrial minerals
form a significant percentage of total mineral
production in the US and Canada. (See Figures
2-10 to 2-13.)

Europe has significant mineral production, mostly of
natural aggregates (sand and gravel), crushed rock
aggregates, and other construction minerals. Countries
in the European Union represent around 20% of world
production of industrial and construction minerals.*
Some of these are among the world’s largest producers
of natural stone, feldspar, and kaolin.

Mineral Markets

The quantity and type of mineral commodities used
varies considerably between countries. Historically,
Europe, Japan, and the US have been the largest mineral-
using regions. But this is changing as markets mature,

Figure 2-10. Value of Non-fuel Mineral Products in Canada,

by Type, 1999
Source: MacDonald (2002)
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especially as use increases in Brazil, China (see Box 2-1),
and other Asian countries, such as Malaysia and Thailand.

Europe and Asia are the two principal regions using
most of nine metals and minerals: aluminium, lead,
zing, copper, nickel, steel, gold, coal, and phosphate
rock. (See Table 2—4.) The European Union mainly
depends on imports for its raw materials supply, with a
negative minerals trade balance in 1998 of about 8
billion euros (US$7 billion).” North America is also
important, especially for aluminium, lead, and coal.
Coal is perhaps the most anomalous of these
commodities. Regional consumption as a share of the
world total is much higher for coal than for other
commodities in the former Soviet Union and
Australasia. Phosphate rock use depends on the
proximity of phosphoric acid and phosphate plants as
well as on the location of final use; North America and
Asia are the largest regions if use in this case. Africa is
also an important user, largely because Morocco is the
largest producer in the world. It should be noted that

Figure 2-11. Top Five Mineral Products from Canada,
by Value, 1999
Source: MacDonald (2002)
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Figure 2-12. US Non-fuel Minerals Production Value, 1995 and 2000

Source: MacDonald (2002)
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Figure 2-13. US Mineral Production Value, by Sector, 1998

Source: MacDonald (2002)
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One of the most important developments in the global mining
industry in the last decade has been the rapid development of
China in the world market. From a small but significant exporter
of minor mineral commodities such as tungsten and magnesite,
China has become a significant influence in virtually all the
major mineral markets by virtue of the sheer volumes it is now
using, importing, and exporting during its rapid industrialization.
Annual use grew at double-digit percentage rates through the
1990s. Chinese use accounted for one-third of the entire world
growth in copper use between 1990 and 2000 and 40% of world
growth in aluminium use. More than 60% of this copper must be
imported, and it is increasingly being imported as concentrates
rather than metal or semi-fabricated products.

China is the world’s largest steel producer and user. The growth
in production has moved China’s share of the sea-borne market
for iron ore from 4% in 1990 to 16% in 2000, accounting for 60%
of all growth in this market. China is expected to import more
than 80 million tonnes in 2001. In the last two years, China has
also become a significant exporter of coal, doubling its share of
the traded coal market from 6% to 12%, and it is expected to
export in excess of 75 million tonnes.

Source: Humphreys (2001b).

data on use only record the countries of first use.
There is considerable trade in semi-manufactured and
mineral-containing products.

On a per capita basis, it is clear that the industrialized
regions of Europe and North America use the lion’s

share of metals and minerals. Just taking one example,
only 0.7 kilograms of aluminium is used a year in
Africa per capita compared with 22.3 kilograms in the
US. Americans use about 600 kilograms of metals per
person a year.”! During an average 70-year lifetime,
West Europeans on average use about 460 tonnes of
sand and gravel, about 39 tonnes of steel, 100 tonnes of
limestone, and more than 360 tonnes of fuel to heat
houses, produce electricity, or keep cars running.”
Several studies have proposed that intensity of use of a
mineral (the use of a mineral commodity divided by
GDP) depends on the level of economic development,
as measured by GDP per capita, and that the pattern of
intensity of use follows an inverted U-shape as
economies develop.” (See Figures 2—14 and 2-15.)

As development takes place, countries focus on
building infrastructure (such as rails, roads, and bridges,
and water supply and electricity transmission) and
people buy more durable goods, which rapidly increases
the demand for mineral commodities. As economies
mature, all other things being equal, they move to a less
materials-intensive phase, spending more on education
and other services, which reduces the intensity of
mineral use. Other factors that affect intensity of use
include government policies, shifts in demographics,
materials substitution, and new technologies.

The available empirical evidence suggests that the
intensity of use of many important mineral
commodities is falling over the long run.* But it
remains difficult to forecast future demand given all
the factors that can affect intensity, some of which,

Former

Europe Soviet Union Asia Africa Other

(thousand tonnes)

North South
America America

Aluminium 7,291 823
Lead 1,924 212
Zinc 1,714 352
Copper 3,649 534
Nickel 165 24
Steel (million tonnes) 170 33
Gold (tonnes) 306 83
Coal (million tonnes oil equivalent) 613 37
Phosphate rock 44,580 6,298

Source: CRU International (2001)
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6,632 612 8819 294 a1
1,854 179 1,866 118 47
2,572 280 3,563 162 240
4,551 270 5,868 116 176
416 25 449 31 2
206 25 377 18 9
906 42 2,423 179 7
241 197 167 123 158
11,008 8,965 43,210 23,087 2,718
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Figure 2-14. Copper per Capita Intensity of Use, 1999

Source: World Bureau of Metal Statistics and World Bank
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Figure 2-15. Aluminium per Capita Intensity of Use, 1999

Source: World Bureau of Metal Statistics and World Bank
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such as new technology, are impossible to predict.

End-Uses and Mineral Commodities

The list of applications for metals and minerals is
endless — aerospace, automotive, electronics, energy
generation and transmission, high-rise construction,
wide-span bridges, railway tracks, weapons of war, and
so on. (See Table 2-5.) In addition, most
manufacturing processes for most products in the
world use metal equipment as an integral part of

the process.

There are 31 metals in the standard personal
computer.” A modern jet engine is composed of 41%

titanium, 34% nickel, 11% chromium, 7% cobalt, and
lesser amounts of aluminium, niobium, and tantalum.*
Nickel-based super alloys are used in jet engines
because of high temperature stability and strength.
These super alloys may contain more than 15
elements, including iron, vanadium, tungsten, cobalt,
carbon, molybdenum, aluminium, titanium, and
niobium. A car contains about 10 different types of
steel alloys that constitute about 70% of all the
materials used in it.” Mineral commodities have a large
number of non-mechanical uses, such as kaolin in
paper, zinc in agriculture, and copper sulphate as a
chemical raw material.

By end-use, metals are found in all sectors of

Aggregates Concrete, building construction, roads, bridges, sewer and water systems

Aluminium Aircraft parts, automotive parts (truck and automobile engine blocks and cylinder heads, heat exchangers,
transmission housings, engine parts and automobile wheels), railroad cars, seagoing vessels, packaging (foil,
cans, cookware), building construction (siding, windows, skylights, weather-proofing, doors, screens, gutters, down
spouts, hardware, canopies, and shingles), electrical applications (overhead power lines, wires and cables),
pharmaceutical uses (antacid, antiperspirants), water treatment

Antimony Alloys, flame-proofing compounds, batteries, plastics, ceramics, glass, infrared detectors and diodes, cable
sheathing, small arms, paints, medicine

Arsenic Glass production, semi-conductors, wood preservation, pesticides, bronzing, pyrotechnics, laser material

Asbestos Cement building materials (roofing, cladding, pipes), heat and acoustic insulation, fire proofing

Beryllium Structural material for high performance aircraft, missiles, spacecraft and communication satellites, automotive
parts, computer and laser technology, X-ray windows, ceramics, nuclear industry

Bismuth Malleable irons, thermocouple material, carrier for uranium fuel in nuclear reactors, low-melting fire detection
and extinguishing systems, acrylic fibres, medicine, cosmetics

Borates Fertilizers, disinfectant, detergent, water softener, corrosion inhibitor for antifreeze, flux in brazing, ceramics, paint,
coated paper, enamels, heat-resistant glass (Pyrex), pharmaceuticals, food preservative

Cadmium Electroplating, nuclear reactor parts, television phosphors, batteries

Chromium Metal plating, alloys, pigments, corrosion resistance, glass and ceramics, catalyst, oxidizing agents, anodizing
aluminium, tanning leather, refractory products

Clays Bricks, ceramics, nutritional additives, concrete, mortar

Coal Electricity generation; steel making; chemical manufacture; production of liquid fuels, plastics and polymers

Cobalt Superalloy (used in jet engines and gas turbine engines), magnets, stainless steel, electroplating, batteries, cemented
carbides (hard metals) and diamond tools, catalysts, pigments, radiotherapeutic agent

Copper Building construction (wire, cable, plumbing and gas tubing, roofing and climate control systems), aircraft parts

(undercarriage components, aeroengine bearings, display unit components, and helicopter motor spindles),
automotive parts (wire, starter motor, bearings, gears, valve guides), industrial applications and machinery
(tools, gears, bearings, turbine blades), furniture, coins, crafts, clothing, jewellery, artwork, musical instruments,

cookware
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Dolomite

Feldspar

Fluorspar

Gallium

Germanium

Gold

Graphite

Gypsum

Iron

Kaolin

Lead

Limestone

Lithium

Manganese

Magnesite

Magnesium

Mercury

Molybdenum

Nickel

Niobium

Palladium

Phosphate rock
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Building stone, nutritional additives

Glass, ceramics, enamel, tile glazes, source of alkalies and alumina in glazes, paint, plastics, mild abrasives,
welding electrodes

Steel making, aluminium, fluorocarbons (used in refrigerants, blowing agents, solvents, aerosols, sterilants, fire
extinguishers)

Compound semiconductors in mobile phones, glass and mirror coatings, transistors

Semiconductors, infra-red imaging and detector systems, optical fibres, phosphor in fluorescent
lamps, catalyst, radiation detectors, lasers and light detectors, medical and biological uses

Ornamental, electronics, dentistry, decorative plating of costume jewellery, watchcases, pens and pencils,
spectacle frames and bathroom fittings, decoration of china and glass, store of value

High-temperature lubricants, brushes for electrical motors, brake and friction linings, battery and fuel cells, pencil
fillings, seals and gaskets, conducting linings on cables, antistatic plastics and rubbers, heat exchanger,
electrodes, apparatuses and linings for the chemical industry

Building construction (plasterboard, plaster and cement), agriculture, glass, chemicals
Steel making, alloy

Filler for paper, rubber, plastic, paint and adhesives, refractories, ceramics, fibreglass, cement, catalyst for
petroleum refining

Batteries, cable sheathing, lead crystal, solder and radiation protection, antiknock compound in petrol, plumbing,
ammunition

Aggregate, cement, fertilizer, soil conditioner, iron flux, paints, plastics, livestock feed

Lubricants, glass and ceramics, lithium carbonate (used for aluminium reduction, batteries, pharmaceuticals),
high-performance alloys for aircraft, carbon dioxide absorber in spacecrafts, nuclear applications

Steel making, alloys, batteries, colourants and pigments, ferrites, welding fluxes, agriculture, water treatment,
hydrometallurgy, fuel additives, oxidizing agents, odour control, catalysts, sealants, metal coating, circuit boards

Agricultural fertilizer, refractory bricks, filler in plastics and paints, nuclear reactors and rocket engine nozzles,
manufacture of Epsom salts, magnesia, cosmetics, insulating material and disinfectant, fire retardant

Alloys used for aircraft, car engine casings, and missile construction; refractory material; agriculture (feed and
fertilizer); filler in paper, paints, and plastics; automobile and machinery; ceramics; fire retardant; pyrotechnics and
flares; reducing agent for the production of uranium and other metals from their salts

Thermometers, barometers, diffusion pumps, electrical apparatus, electrode, batteries, chlorine and sodium
hydroxide manufacture, plant treatments, lighting, pesticides, dentistry

Alloys, catalyst in petroleum refining, heating elements, lubricants, nuclear energy applications,
missile and aircraft parts, electrical applications

Stainless steel, corrosion-resistant alloys, gas turbines, rocket engines, plating, coins, catalysts, burglar-proof
vaults, batteries

Alloys, stainless steels, advanced engineering systems (space programs), nuclear industry, electrical products,
jewellery

Jewellery, watches, surgical instruments, catalysts, dentistry (crown), electrical contacts, hydrogen gas
purification

Fertilizers, detergents, flame retardants, food and beverages, animal feeds, metal treatment, water treatment, pulp
and paper, glass and ceramics, textiles and synthetic fibres, plastics, rubber, pharmaceuticals, cosmetics,
petroleum production and products, construction, pesticides, toothpaste, mining, leather, paints, fuel cells
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Phosphorus

Platinum

Plutonium

Potash

Pumice

Rhodium

Sand and gravel

Selenium

Silica

Silver

Soda ash
Sulphur
Talc

Tantalum

Tin

Titanium

Tungsten

Uranium

Vanadium

Zinc

Zirconium

Safety matches, pyrotechnics, incendiary shells, smoke bombs, tracer bullets, glass, calcium phosphate (used to
produce fine chinaware), steel making, cleaning agent, water softener, pesticides

Jewellery, coins, autocatalysts, electronics, glass, dentistry, chemical and electrochemical, catalysts, petroleum,
laboratory equipment, antipollution devices in cars, investment, anti-cancer drugs,
implants (pacemakers, replacement valves)

Nuclear fuel and weapons, pacemakers
Fertilizer, soap and detergents, glass and ceramics, chemical dyes and drugs, food and beverages

Construction, stonewashing in textile industries, glass and metal polishing, dental supplies and paste, agriculture,
sport and leisure facilities, cosmetics

Alloys (used for furnace windings, thermocouple elements, bushings for glass fibre production, electrodes for
aircraft spark plugs, laboratory crucibles), electrical contact material, optical instruments, jewellery, industrial
catalysts, car catalytic converter

Concrete, bricks, roads, building materials

Photoreceptors (used in the manufacture of plain paper photocopiers and laser printers), electronic applications,
glass, pigments, alloys, biological applications, rubber, lubricants, catalysts

Glass (bottles and jars)

Photography (X-ray film for medical, dental, industrial uses), jewellery, electrical applications,
batteries, solder and brazing alloys, tableware, mirrors and glass, coins

Glass, detergents, chemicals, water treatment, flue gas desulphurization, pulp and paper
Sulphuric acid, ammunition, fungicide, vulcanization of natural rubber

Paper, plastics, paints, ceramics, refractories, roofing, rubber, cosmetics, pharmaceuticals, agrochemical, animal
feed, cement, glass fibre

Electrolytic capacitors, alloys (use in aircraft and missile manufacture), lining for chemical and
nuclear reactors, wires, surgery (used in sutures and as cranial repair plates), cameras

Tinplates, alloys, solder, pewter, chemicals, panel lighting, frost-free windshields

Production of lightweight alloys, aircraft components (jet engines, aircraft frames), automotive components, joint
replacement (hip ball and sockets), paints, watches, chemical processing equipment, marine equipment (rigging
and other parts exposed to sea water), pulp and paper processing equipment, pipes, jewellery

Alloys (used in filaments for electric lamps, electron and television tube, metal evaporation work), ammunition,
chemical and tanning industry, paints, X-ray targets

Nuclear fuel, nuclear weapons, X-ray targets, photographic toner

Alloys (especially in steel), catalysts, pigments for ceramics and glass, batteries, medical, pharmaceutical,
electronics

Galvanizing, alloys, brass, batteries, roofing, water purification, coins, zinc oxide (used in manufacture of paints,
rubber products, cosmetics, pharmaceuticals, floor coverings, plastics, printing inks, soap, textiles, electrical
equipment, ointments), zinc sulphide (used in making luminous dials, X-ray and TV screens, paints, fluorescent
lights)

Ceramics, refractories, foundry sands, glass, chemical piping in corrasive environments, nuclear power reactors,
hardening agent in alloys, heat exchangers, photographic flashbulbs, surgical instruments

Source: ICMM, MERN, CRU International (2001), industry association websites.
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manufacturing, although some are particularly large-
volume users, such as transportation and appliances.
Construction is also important. Some high-value
metals are used in very small volumes in specialized
uses. Non-metallic mineral commodities are also used
in manufacturing, but some mineral commodities have
other distinct uses, including agriculture (phosphates
and borates, for example) and power generation (coal).

The future demand for metals is not, however,
determined solely by the development of new
applications for these materials or changes in existing
ones. Metals may be substituted for alternative
materials and vice versa, and this may occur at various
levels, although the availability of the substitute
materials must also be considered.

At the level of national and regional economies, the
relative contribution of different materials towards
economic output may change. These ‘compositional
shifts in economic activity’ are most commonly
measured by intensity of use.” Steel and copper use in
the US, for example, was relatively stable between 1960
and 1985, while that of aluminium and plastics
increased significantly. Similar trends may be identified
in the construction materials sector.” Substitution may
also occur with strategic uses of metals, which do not
involve incorporation into products. In recent years,
there has been a trend among central banks to
exchange gold reserves for currency reserves.

(See Chapter 5.)

Substitution also occurs within individual product
applications. (See Box 2-2.) For instance, copper is
now used in brake linings (together with plastics)
instead of asbestos. Several important factors must be
considered when choosing materials in product design.
The market for fuel-efficient vehicles has been
fundamental to materials choice in the motor industry,
for example. A key limiting factor in the substitution of
metals for other materials is not just the technology to
produce the materials but also the infrastructure to

% Some metals

incorporate them into finished products.
have unique physical characteristics that, based on
current knowledge, make them essentially non-
substitutable. An example is copper, which is
fundamental in many electrical applications. While
aluminium is a good electrical conductor and has
considerable application in high-voltage transmission
lines, it is not an economic alternative to copper for

the distribution of electricity in most manufactured
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The motor industry is a key metal user. Vehicle manufacturers in
the US account for approximately 20% of aluminium, 14% of
steel, and 10% of the copper used in the economy. The
composition of cars world-wide has, however, changed
considerably. For instance, 5% of the mass of Japanese cars in
1973 was composed of plastics, whereas in 1997 this increased
to 7.5%. Plastics and composites have been used instead of
steel in instrument panels, bumpers, and outer body panels. Cast
aluminium has increasingly replaced cast iron in engine blocks.
The bodies of several models of mass-produced cars have been
made from fibre-reinforced polymers. Even though these are a
small percentage of the market, it is still suggested that plastic
may be the material choice for car bodies of the future. A key
factor in this is the desire of manufacturers to reduce the weight
of cars in order to achieve fuel efficiency.

In food and beverage packaging, there is intense competition
between aluminium, steel, plastics, and glass as materials
choices. The rivalry between suppliers of these materials has
been a driver of significant technological advances that have, in
turn, led to a reduction in the amount of material used per unit of
product. The weight of a steel food can fell by 60% between
1960 and 1990. Simple materials choice decisions are also
influenced by market distortions (including bans) and inertia
(preferences based on familiarity).

There are significant regional variations in choices between
materials. Soft drinks in North America come in aluminium cans,
whereas glass dominates in South America. Where metals are
used, consumer lifestyle and pressures have had an
overwhelming influence on the demand. In the case of long-term
food packaging, metals remain the dominant material in use
because of the need for strength during vacuum processing.
Free market competition between materials has often been
strongly influenced by regulation. In Denmark, aluminium cans
were banned on the basis of a government analysis of the
environmental impacts of this and other forms of packaging.
Biodegradable plastics may be an increasingly competitive form
of packaging in the future.

Source: Metal use by vehicle manufacturers in US from Rocky Mountain Institute
http://www.rmi.org/sitepages/pid422.php; metal use in Japanese cars from Samel
(2001); general trends in materials use in cars from Eggert (1990); weight of steel
can from Nappi (1990).

products and local electricity networks.

Consideration of the social, economic, and
environmental impacts of different mineral
commodities is also key. For example, copper is 30%
more efficient at transmitting electricity. Replacing
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copper with aluminium in electricity transmission
would therefore lead to an increase in any global
warming effects associated with the provision of
electricity. Life-cycle assessment provides a useful tool
for the comparative analysis of the various impacts.
(See Chapter 11.)

Pricing and Price Trends

The London Metal Exchange (LME) is a market in
which copper, aluminium, nickel, lead, zinc, tin, and
silver may be brought and sold, for delivery either
immediately or at fixed dates in the future. LME prices
refer to refined metals and are used as the basis price
for transactions in these metals (apart from silver)
world-wide. LME prices are also used as the basis for
products upstream from refined metals (such as ores
and concentrates) and for downstream products, such
as some semi-fabricated products. They are even used
as the basis for scrap prices.

Only an estimated 5% of the metals produced annually
are physically traded through the LME. Companies
with physical metal to sell will normally deal directly
with their customers or through merchants. The vast
majority of LME contracts are hedging transactions
where the buyer or seller of the metal can enter into
forward contracts on the LME to secure a fixed price,
even though the counterparty will quote a price based
on the unknown future price of the metal.

Understanding variations in the price of mineral
commodities is critical to evaluating the future of the
mining and minerals industry. This is principally
because prices simultaneously reflect and aftect both
demand and supply. They are also influenced by
artificial price-setting interventions by industry and
governments. With a proper understanding of price
setting, prices can be an important tool in analysing
long-term trends in the minerals sector. For example,
they can signal changes in the availability of minerals
for extraction, as well as technological and
organizational changes in mining and minerals
processing.

Long-term descriptions of price depend on the
methods used to account for inflation, all of which
have relative merits.”" Attempts have been made to use
labour costs, the price of goods that do not result from
resource extraction, and general national price indexes.
Potter and Christy made one of the first attempts at a

94

systematic description of price trends for mineral
commodities, using the US Producer Price Index as a
means of adjusting for inflation.” They showed that
when the prices of all the mineral commodities were
amalgamated, prices had declined by 40% between
1870 and 1957.This illustrates the potential for
misinterpretation of data, for when the first 10 years of
the data they used are excluded, the long-term trend is
quite stable. Potter and Christy’s work has been
updated several times — most recently by Howie, who
reported on real prices for selected commodities
between 1870 and 1997.% (See Figure 2-16.)

Howie’s analysis illustrates several points. First, the
long-term trend for mineral commodities depends
entirely on the product in question. Prices shift
according to technology. Aluminium is perhaps the
example of greatest price reduction associated with
technological change. There have been major
reductions in both the cost of energy and the amount
of energy required to convert bauxite to alumina and
then to aluminium ingot. Other mineral commodities
such as copper have remained relatively stable, which
may reflect the balance between technological change,
physical availability, and demand.

Second, there is considerable volatility. The appearance
of this can be even more exaggerated if price
fluctuations are quoted for frequencies less than a year.
Some of the year-by-year price changes can be
attributed to global events such as economic crises and
wars. Price volatility is a key issue in mineral
commodity markets. This can significantly affect the
revenues of mining and minerals processing companies
and host governments as well as the costs to
consumers, such as the fabricators of metal products.

The value of long-term historic price trends in
predicting future patterns is debatable. Although
numerous models for price are available, the
complexity of issues relating to the availability of
minerals and technology to extract them means that
the past is no sure guide to the future.
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Figure 2-16. Real Prices for Selected Mineral Commodities, 1870-1997

Source: Tilton (2002)
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Sustainable development requires a redefinition of roles
and a strengthening of institutions dealing with
economic development as well as social and
environmental concerns. In the past, the key players in
the minerals sector might include governments, a few
companies licensed to extract minerals, and a few
recognized traditional groups living in or near mineral
reserves. While international organizations and financial
institutions were active in aspects of minerals activities,
their focus has changed over the past few decades.
Other actors, including non-governmental
organizations (NGOs) and consumers, have also
become more involved in recent years and focused
greater attention on the minerals sector. The number
of constituencies and their demands are thus far more
diverse today.

At every level, from the international to the local, there
are constituencies who consider themselves legitimate
voices in the minerals sector. At times, their claims of
legitimacy can be difficult to evaluate. Central to
sustainable development is the need to understand
who the ‘stakeholders’ are, how to evaluate their
legitimacy, how to ensure their accountability, and how
to build their capacity. (See Box 3-1.) There is also a
need to consider differing levels in capacity and
differences in power among interested parties, not least
because some participants lack power since they do
not have the resources and information to be included

in decision-making.

Industry

In the global context, the minerals industry is relatively
small. The top 150 international minerals companies
had a combined market capitalization of only US$224
billion at the end of September 2001 — smaller than
companies such as General Electric and ExxonMobil.
(See Figures 3-1 and 3-2). There is one striking
difference between the mining industry and the oil
and gas industry, with which it is often lumped
statistically: while there are individual mine projects
that are quite profitable, mining companies that do
better than the average, and years that are better than
others, the industry as a whole has not been doing
very well. The mining industry exhibits volatile
returns: over the past 25 years, it has failed to produce
a long-term return that meets its cost of capital.'
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There is a good deal of importance given to ‘stakeholder
process’ in sustainable development. Of course, the definition of
a ‘stakeholder’ in the minerals sector depends on the issue at
hand. (See Figure for examples of different categories of
stakeholders, from the smallest to the broadest group.) In some
cases, such as local skills development, stakeholders will be
concentrated in the local community but may also include
company representatives, government, labour, and civil society
groups. For other issues, such as the impact of energy use in the
minerals sector on climate change, the stakeholder group is
likely to be much larger and more globally distributed. Whatever
topic is under discussion, there will be both direct and indirect
stakeholders.

1 Stakeholders with a veto
Examples: Duly constituted government authorities with
discretion to deny permits; landowners who own mineral
rights who are under no obligation to sell.

2 Stakeholders with a right to be compensated
Examples: Surface owners who do not own mineral rights;
injured workers; communities requiring resettlement.

3 Stakeholders with a right to participation
Examples: Some national indigenous agencies; local
planning authorities; people entitled to participate in
EIA processes.

4 Stakeholders with a right to consultation
Examples: Affected persons whose views must be
sought; neighbours; non-decision-making government
agencies.

5 Stakeholders who should be informed
Examples: Suppliers; the media.
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Figure 3-1. Market Capitalization in the Mining Sector, 28 September 2001

Source: NM Rothschild & Sons (Australia) Ltd, Bloomberg
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Figure 3-2. Mining Sector Capitalization versus Other Sectors

Source: World Bank, July 2001 figures
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The structure of the minerals industry appears
complicated and disparate. On closer examination,
however, it can be shown to exhibit the characteristics
of an integrated production system, with companies
occupying identifiable niches and using various
business strategies to reduce risk and to create
opportunities for growth and upward mobility in the
system.” (See Figure 3-3). Junior companies find new

ore bodies and sell them on to the larger companies.
Intermediates offer growth potential through merger
among themselves or by being taken over by the
largest corporations. Miners feed product to smelters
and refiners, who in turn provide metals or mineral
products to fabricators, and so on. Thus, in this sense,
the industry is highly interdependent, both along the
product supply chain and across different mineral groups.

Figure 3-3. Global Corporate Mining Sector — Firm Size and Organizational Focus

Source: Adapted from MacDonald (2002)
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Artisanal and small-scale mining (ASM) plays an
important role in some minerals, especially gold and
gemstones. The profile, potential contributions to
sustainable livelihoods, and environmental impact of
this segment of the minerals sector is quite different
from the other players described in this chapter. ASM
is described in greater detail in Chapter 13.

Throughout the 1990s, mining companies — both large
and small — became more international, driven by
changing regulatory structures, falling ore grades in
well-established mining countries such as Canada and
Australia, and the opening up of several mineral-rich
developing countries to foreign investment. But the
industry, despite its interdependence — from
exploration through mining, metal production,
smelting, fabrication, and recycling — remains
fragmented, lacking a consolidated vision. This has
significant implications for any collective action
towards sustainable development.

The Large Multinationals

Large multinational corporations explore, mine, smelt,
refine, and sell metal concentrates and metals on world
markets. About 30-40 companies are in this category,
although there has been increasing concentration in
the last couple of years in response to low commodity
prices and poor returns among the big players. (See
Table 3-1.) Recent mergers include, for example, BHP
and Billiton, Cominco and Teck, and the acquisition of
Asarco by Grupo Mexico. The concentration of
producers of metals and minerals varies significantly.
(See Table 3-2.) For steel, the 10 largest producers

Company Home country Sales
(USS$ billion)
Alcoa United States 23
Nippon Steel Japan 22
Anglo American United Kingdom 21
BHPBilliton Australia 19
Posco South Korea 1
Rio Tinto United Kingdom 10
Alcan Canada 9
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manufacture less than 30% of global output. But for
platinum and molybdenum, the 10 largest account for
more than 90%.

Big producers of iron ore tend to be mining
companies, not steel companies, and the trend in the
industry is to move away from vertical integration.
BHP Billiton is currently a significant producer of
steel, but it plans to sell its steel division to concentrate
on mining. Kumba Resources is a spin-oft from Iscor,
as the South African steel company wanted to separate
its manufacturing and mining activities. Iron ore
producers concentrate on countries with large
individual deposits, rather than on a diverse group of
countries. Of the top five iron ore producers, only Rio
Tinto is active in as many as three countries.

BHP Billiton and Rio Tinto are also among the main
producers of coal and the major producers of coking
coal for the world export market. The largest single
producer is the state-owned Coal India Limited. The
other two big producers are private and are totally
focused on coal and related businesses.

The biggest copper producers include two big
mining groups and three producers that specialize in
copper and, to a lesser extent, molybdenum. Codelco
operates only in Chile, but the other companies
operate further afield. Although the big nickel
producers derive most of their revenue from nickel,
by-product revenues (including copper, cobalt, and
precious metals) are significant for production
derived from sulphide ores (Inco, Norilsk, and
Falconbridge).

Main activities

Aluminium

Carbon and stainless steel

Non-ferrous metals (NFMs), platinum group metals
(PGMs), coal, steel, forest products,

ferroalloys, diamonds

NFMs, PGMs, coal, steel, oil and gas, ferroalloys
Carbon and stainless steel

NFMs, PGMs, coal, iron ore, industrial

minerals, diamonds

Aluminium
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Market
Iron Ore Share (%) Coal
CVRD 15.5 CIL
(Brazil) (India)
Rio Tinto 8.8 Peabody
(UK) (US)
BHP Billiton 6.2 Rio Tinto
(Australia) (UK)
Caemi 25 BHP Billiton
(Brazil) (Australia)
Kumba 25 RAG
(South Africa) (Germany)
Market
Nickel Share (%) Aluminium
Norilsk 19.1 Alcoa
(Russia) (US)
Inco 12.2 Alcan
(Canada) (Canada)
Falconbridge 1.8 Russian
(Canada) Aluminium
BHP Billiton 5.9 BHP Billiton
(Australia) (Australia)
Eramet 5.3 Pechiney
(France) (France)

State-owned.
Source: CRU International (2001).

Aluminium producers tend to move in a world of their
own. Of the largest aluminium companies, only BHP
Billiton is a major participant in the mining of other
commodity minerals. The big companies, apart from
Russian Aluminium, usually have interests in smelting
around the world. They are also likely to be integrated
back into bauxite mining and alumina refining and
forward into fabrication and marketing.

Among the multinationals, an important group is the
custom smelters and refiners, usually based in Europe
and Japan, which are largely focused on mineral
processing. Some of these companies, such as Umicore
of Belgium and Noranda of Canada, are pioneering
ways to use recycled metallic materials and recover
various metals from complicated multi-metal scrap.

These large multinational companies are high-profile
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Market Market

share (%) Copper share (%)

17.6 Codelco 12.3
(Chile)*

5.0 Phelps Dodge 7.8
(US)

47 BHP Billiton 7.0
(Australia)

41 Rio Tinto 6.2
(UK)

3.2 Grupo Mexico 5.5

Market Market

share (%) Gold share (%)

14.4 AngloGold 8.3
(South Africa)

8.4 Barrick 1.6
(Canada)

1.3 Newmont 6.7
(US)

4.0 Gold Fields Ltd 47
(South Africa)

3.6 Placer Dome 34
(Canada)

organizations conscious of the need to have a social
licence to operate. Many of them have well-developed
codes of practice and ways of doing business, as well as
reporting procedures that take account of a broad
range of environmental and social concerns. When a
company like BHP Billiton or Rio Tinto opens a new
mine, there is likely to be a substantial effort to assess,
minimize, and mitigate many of the environmental and
social impacts, to develop an effective mine closure
plan, and to foster constructive and consensual
involvement with the local community.

Medium-Sized and National Players

A typical intermediate company operates several small
to medium-sized mines, possibly in a number of
countries; it is also likely to be a gold producer, an

industrial minerals company, or a base metal miner
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selling concentrates to a trader or custom smelter. For
most locally and regionally traded minerals, particularly
industrial minerals, the intermediates predominate.
Many medium-sized processing and fabricating
companies also operate mainly at a regional or national
level. These companies may buy raw materials to
produce metallic or non-metallic mineral products, or
they may be involved further downstream in
fabricating minerals or metal into products.

Juniors

Although grouped under one heading, juniors are
diverse in their business strategies, risk management,
financial situation, commitment to long-term positions
and relationships, countries of operation, and so on.
Two broad sub-groups can be identified.” One is
involved exclusively in mineral exploration, seeking to
negotiate arrangements with larger players for the
development of any ore body they discover. These
companies often have considerable technical expertise
and business acumen and provide an essential service
by discovering and evaluating the new ore bodies
needed by the larger companies to replace reserves.
The second group, the expansionary or producing
juniors, is more ambitious and will try to hang on to
an ore body they discover and gain a controlling
interest in the operating mine. Also included in the
junior category are the many small, often family-
owned, mining companies found throughout Latin
America, Asia, and parts of Europe.

Junior companies can be found in large concentration
in some countries. Canada has more than 1000 junior
companies (in contrast to 100 in the United States),
and they are particularly active in Latin America.*
Other major centres for junior companies include
Australia, operating largely in the Pacific Rim, and
Europe, operating largely in Africa.

There are intermediate and junior companies that are
fully committed to the highest standards of
environmental and social performance, but these are
currently a minority. A majority of junior companies
emphasize their mine-finding abilities and currently
believe sustainable development to be a ‘big company
game’ that has little relevance to them.” As a
consequence, there are significant weaknesses and
vulnerabilities among both the junior and intermediate
companies. Two situations are of note that can lead to
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undesirable outcomes and affect the image of the

entire industry.

First, there are the ‘promotional juniors’ that focus on
speculative, market-driven practices and are often
guilty of activities that give the sector a bad name.
Second, some of the smaller intermediate and junior
producing companies are undercapitalized and short of
management expertise, while at the same time under
intense pressure to succeed and hence likely to take on
marginal risks. With limited capacity to deal with
failures or other unexpected events, there is a high risk
of creating negative environmental and social situations
at their operations. As such, it should be no surprise that
a disproportionate number of the ‘bad actors’ have come
from this sector in recent times. One of the major
challenges facing the industry is how to ensure that the
performance of this small group of companies is raised,
or that their licence to operate is removed.

Consultants, Contractors, and Service Companies

The mining industry is supported by an extensive
network of consultants, contractors, and service
companies, which range in character from small, often
highly specialized firms to large, integrated engineering
and environmental organizations such as AMEC and
Hatch Associates Ltd. Many aspects of the work of the
mining industry are routinely assigned to the service
sector, including drilling, the design and construction of
new mines and, most notably, the environmental and social
studies required for an environmental impact statement.
In some cases mining is carried out under contract,
leaving milling and the marketing of mine products to
the company owning the resource. Consultants and
service companies are particularly numerous and
prominent in the exploration phase of the mine cycle.

The service sector can play an increasingly important
role in reaching the goals of sustainable development
by providing expertise in the management,
engineering, environmental, and social aspects of the
mining industry, which is available to all corporate
interests. However, mining companies committed to
sustainable development principles will need to ensure
that contractors working for them, particularly those
involved in activities with direct social and
environmental impacts, such as drilling and
construction companies, are bound by the same
policies and principles of sustainable development.
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Traders

The larger base-metal mines sell concentrates directly
to a smelter, often within the same vertically integrated
company. Smaller mines typically sell concentrate to a
trader who consolidates product from several sources
to create the volume and quality that is acceptable

to smelters. Refined metal product may also be

either sold directly to fabricators or marketed through
metals traders.

In either event, trading patterns in concentrates and
refined metal products among mines, smelters and
refiners, and fabricators create obvious difficulties in
tracking metals reliably from mine to customer. Hence,
it is perhaps only the most fully integrated companies,
such as aluminium firms, that currently have the
potential to demonstrate that a metal has been mined,
refined, and fabricated under conditions that meet
sustainable development objectives.

Fabricators

Fabricators are important players in the value chain for
many metals. These companies convert primary metal
products such as steel slabs and copper cathodes into
usable metal products in a series of cutting, shaping,
forming, bending, coating, welding, and other steps.
The extent of vertical integration and the number of
steps varies from metal to metal and from one end-use
application to another. These companies vary hugely
in size and nature of business, ranging from large, fully
integrated multinational producers such as Phelps
Dodge, which is involved in all stages of copper
production from mining to wire making, to
independent subcontractors operating a few pieces

of welding equipment for steel plate in a single
workshop. Thus it is impossible to make any
generalizations about this part of the minerals cycle.

Recyclers

Scrap merchants and recycling companies handle the
collection and sorting of metal commodities for
secondary production. Secondary smelters specialize in
processing recycled metals. Scrap is also used as feed by
the primary smelters and refiners and by the steel
mills. Methods of scrap collection vary from ‘mom and
pop’ operations with scrap metal (mostly aluminium
and copper) piled in their backyard to large,
sophisticated central collection and recovery centres
such as those for lead-acid batteries.
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The recycling business is critically important to the
metals sector and for some of the non-metallic
minerals. At all possible junctures, the mining
companies and proponents of the sector promote
the recyclability of metals as a major advantage of
metals use in a more sustainable future. However,
recyclability and the recycling rate are not the same.
(See Chapter 11.)

State-Owned Companies

State ownership no longer accounts for a major share
of world mining and metals activity, and most mining
and processing is today in private hands. There has
been a trend in the last 20 years towards the
privatization of nationalized industries in general, of
which mining has made up just a small part of the
world total. Privatization examples in the minerals
sector include copper producer ZCCM in Zambia, tin
producer Comibol in Bolivia, copper producer Tintaya
in Peru, and Karaganda Steelworks in Kazakhstan, to
mention just a few.

State-owned companies are concentrated in a few
countries, and in some, in only a few products. State
ownership is still widespread in China, although the
government is trying to encourage private ownership.
In Chile, the large copper-molybdenum producer
Codelco is state-owned, but most other mining and
metallurgical activities are private. In some countries,
the state takes a minority share in mining activities
(in, for example, Papua New Guinea, Botswana, and
Namibia).

In Eastern Europe and the former Soviet Union, the
states have sold off most of their more attractive
nationalized assets, even though some of the less
profitable enterprises are still state-run so as to
maintain employment. Most mining enterprises in Iran
are still state-owned. In Turkey, the mining holding
company Eti Holdings is a state-owned group,
although a privatized mining and metallurgical sector
flourishes alongside it. India still has state-owned giants
such as coal producer CIL, steel producer Sail, base
metals companies Hindustan Copper and Hindustan
Zinc, and aluminium company Nalco; attempts at
privatization have been few and far between, although
a private-sector industry has sprung up alongside these
companies in many areas. Various governments in the
Middle East still operate mining and metallurgical

companies.

THE MINING, MINERALS AND SUSTAINABLE DEVELOPMENT PROJECT MMSD



Workers and Labour Unions

The modern mining industry in its best operations
represents a remarkable advance from dire conditions
in the past. In many parts of the world today, mine
labour represents relatively high-wage work. The rates
of accidents and injuries as well as occupational disease
have been reduced to levels unimaginable just a few
decades ago, in many cases as a result of collaborative
approaches. Miners in these operations live in
integrated local communities, where they and their
families share the same social and educational
opportunities as the society at large. When mines close,
workers may have skills that are in demand elsewhere
or the opportunity for training programmes to learn
new job skills, along with a safety net of social benefits
to support them during periods of unemployment.
They are free to form and join unions, in an
atmosphere that encourages management and

other parts of the work force to focus on shared

interests.

Even though gains have been achieved, this kind of
progress is quite uneven through a global lens. Every
one of the situations that were of concern earlier still
exists somewhere in the world. Mine accidents that kill
or disable workers are still frequent. Over 170 miners

a year have died recently in the South African gold
industry.® While statistics for China are unavailable or
hard to interpret, it is known that there is a high rate
of accidents in underground coal mines, and the
official figures record some 10,000 fatalities a year.
Smaller Bolivian tin mines are also examples of this
problem. Occupational illness can result from working
conditions and exposures to chemicals. Miners still live
in isolation in many parts of the world, or in
overcrowded ‘boom towns’ with few social and cultural
opportunities. The predominantly male workers, linked
with groups of female sex workers, have led to the
rapid spread of HIV in some parts of the work force.

Significantly, the right to form free and independent
unions for collective representation is still not
recognized in parts of the mining world, from some
of the republics of the former Soviet Union to
Colombia, where threats and attacks on union officials
and organizers are reported to be frequent. For
example, three union leaders of the La Loma mine in
northern Colombia were murdered in 2001.” These
incidents are not restricted to the developing world
but also occur in industrial countries, such as the coal
miners’ strike in the UK in 1984-85.°
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World-wide, mine-related employment has been
declining, with layoffs and mine closures a dominant
feature in the industry in recent years. Reductions in
the labour force have been dramatic as the former
socialist economies have integrated into the world
market-place, as previously state-owned mines have
been privatized, as large companies have mechanized,
and as marginal mines have closed under the relentless
advance of lower prices.

Although workers and trade unions are well placed to
monitor and oversee industry practices, only recently
has full emphasis been placed on their role as a key
partner in sustainable development. They are able to
contribute to sustainable development in the work
place by seeking compliance from their employer on
issues such as the protection of workers’ rights, equal
opportunities, and worker safety. At the community
level, trade unions are able to contribute to the goals
of sustainable development by playing the role of
ambassadors of industry interest or understanding.

At the national and international levels, trade unions
participate in developing global policies that promote
sustainable development through active consultation
with industry leaders, governments, and inter-
governmental institutions.’

At the global level, two organizations are particularly
active on labour issues in the minerals sector. The first
one is the International Federation of Chemical,
Energy, Mine and General Workers Unions (ICEM).
As of June 2001, ICEM represented 399 industrial
trade unions in 108 countries, covering 20 million
workers."” Many of these are employed in the mining
industry. A key activity of ICEM is negotiating and
monitoring global agreements with multinational
companies. Activities of ICEM include the promotion
of workers’ rights and standards for health, safety, and
environmental protection. [CEM makes representations
on workers’ behalf to national authorities and
international bodies.

The second body is the International Labour
Organization (ILO), whose work on labour and social
issues related to mining can be traced back 70 years to
the Hours of Work (Coal Mines) Convention of 1931.
Unique in the UN system because of its tripartite
structure (government, employer, employee), the ILO
has hosted the development of at least 19 international
conventions on aspects of work place health and safety
and fundamental work place rights. A recent example
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is the 1995 Safety and Health in Mines Convention,
which has been ratified by 18 countries." The ILO has
also been involved in developing codes of practice and
assisting national governments in implementing
internationally agreed regulations on health and safety.
Other areas of activity include industrial relations,
employment, and small-scale mining.

A small number of ILO conventions deal with what
are today recognized as ‘fundamental rights’. Freedom
of association and collective bargaining and freedom
from discrimination and forced labour are among
these. But the ILO has also developed a more specific
role in relation to the mining industry through the
non-binding ILO codes of practice for mining and
topics relevant to mining.

Governments

Good governance includes the rule of law, effective
state institutions, transparency, control of corruption,
accountability in the management of public affairs,
respect for human rights, and the participation of all
citizens in decisions that affect their lives."
Governments need to be transparent, inclusive,
coordinated for long-term planning, and able to act as
stewards of the public interest. While there may be
some debates about the most appropriate form, the
need for good governance cannot be disputed.

The recent emphasis on foreign direct investment and
private-sector development has not diminished the role
of the state. Far from it. Governments today, from
national to regional to local, are seen to be the central
‘enabler’ of national economic development, providing
that they are transparent, efficient, and aimed at
inducing growth. But weak states and institutions
continue to be one of the major impediments of
effective governance today and of attracting
investment.

National Governments

National governments provide the overall framework
of rules in which markets function and social processes
take place, and they create favourable macroeconomic
and political conditions for economic development.
The needed conditions include, for example, a stable
foundation of law based on equity, a non-distortionary
policy environment, basic social services and
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infrastructure, protection of the vulnerable, and
protection of the environment."” The record of
governments has thus far been mixed.

National governments play a pivotal role in the
minerals sector and will be one of the most significant
actors in managing the transition to sustainable
development: not least because in most countries
sub-surface mineral resources are owned by the state.
Government is responsible for granting licences

and permits, reviewing environmental and social
impact assessments, planning for regional and local
development, upholding environmental standards

and health and safety standards, and investing and
distributing revenues from mineral development to
build social and human capital." Normally, relevant
ministries using the tools of policy, legislation,
regulation, monitoring, and enforcement carry out
these responsibilities. Governments also document
geological information and communicate or promote
it to potential investors.

In many areas of the world, however, governments lack
the capacity to fulfil their duties due to scarce human
and financial resources. In some cases, there 1s a lack
of political will to meet these obligations or there is
corruption, which inevitably means that the poorest
peoples are excluded from sharing the potential
benefits of mineral development. A further challenge
arises where local goals and customs are not in
alignment with stated national goals, especially where
the latter have been forced into a cultural framework
without adequate local consultation.

Where governments are weak or not trusted by
people, there are frequently problems of credibility,
which are aggravated where ministries assume multiple
and potentially incompatible responsibilities. For
example, a conflict of interest is seen where the same
ministry is designated as manager of the sub-surface
resource, promoter of mineral development, partner in
some private-sector development projects at formerly
state-owned mines (as occurs in a number of
countries), and also regulator of environmental
performance by companies. The lack of a credible
institutional mechanism for demonstrating compliance
with national laws, particularly environmental
regulations, creates a difficult operational environment
for miners with a high risk of confrontation with
communities and civil society organizations. While the
use of third parties to verify corporate performance
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may offer a short-term solution to this problem, the
longer-term need is for policies, practices, and
structures that create demonstrably good governance
and the institutional credibility that benefits all
parties.

Other Levels of Government

In some countries, such as Australia and Canada, the
responsibilities just described are largely devolved to
the level of the province or state. Elsewhere, it is more
common that lower levels of government — regional,
district, municipal, and so on — are responsible for
aspects of the equitable distribution of wealth,
infrastructure, environmental monitoring and
enforcement, and regional and local land use and
development planning.

The weakness and ineffectiveness of local governments
in many countries in Africa, Asia, and Latin America
can be partly explained by national economic
weakness: effective local government is much more
difficult without a stable and reasonably prosperous
economy. Lack of resources and professional
knowledge, as well as limited powers at the local level,
are contributory factors. Since the late 1980s, there has
been a growing recognition that the lack of democracy
and accountability is a serious problem. In response,
democratic reforms have been implemented at the
local level in many countries. This shift in thinking
from supporting government to improving governance
has helped highlight the critical role of citizen groups
and community organizations. It has also drawn
attention to the need for a political, legal, and
institutional framework that guarantees citizens civil
and political rights and access to justice.

With the growing movement towards decentralization
in many countries, local governments have an
important role to play in the minerals sector. In some
instances, they have succeeded without national
support — for example, in the customary or locally
approved exploitation of natural resources. Increasingly,
they are assuming the responsibility for distributing
revenues to local communities and for ensuring that
minerals development is integrated into broader local
planning. Invariably the ability of local government to
perform these new roles is constrained by capacity
deficits, confusion over the boundary of responsibility
with central government, and lengthy bureaucratic
procedures.
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Inter-governmental Institutions

In the minerals sector, inter-governmental or
multilateral institutions have been most active in the
areas of immediate relevance to security of investment,
sovereign risk, and political risk assessment. The World
Bank Group has been a significant player in the
sector; it consists of the International Bank for
Reconstruction and Development (IBRD)/
International Development Association (IDA), the
International Finance Corporation (IFC), and the
Multilateral Investment Guarantee Agency (MIGA),
each of which plays a distinct and difterent role in the
mining sector. IBRD/IDA provide lending and
technical assistance to governments for mining sector
development and reform as well as broader activities
regarding environmental and social protection and
overall macroeconomic management. The IFC provides
loans and investment funds, while MIGA provides
guarantees for specific private-sector mining
operations. The World Bank is in the midst of an
Extractive Industries Review to consider its role.

Other inter-governmental institutions involved with
the sector include the Organisation for Economic
Co-operation and Development (OECD), the UN
regional economic commissions, the UN Environment
Programme (UNEP), the UN Development
Programme, the UN Conference on Trade and
Development (UNCTAD), the World Trade
Organization, the ILO, the UN High Commissioner
for Refugees, and the Executive Office of the
Secretary-General (through the Global Compact).
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Each of these institutions has a specific role and
varying capacities or resources to address issues related
to the minerals sector. While many international
organizations have been working to improve capacity
in poor countries, their ability to help governments to
do this is contingent on shrinking funds for official
development assistance. Nevertheless, many of these
institutions are today providing and convening
important forums for debates, and are playing an
increasingly active role in the development of
voluntary measures. (See Table 3-3.)

Many regional governmental institutions are involved
in mining sector activities. The Southern African
Development Community, under its newly formed
Trade, Finance, Industry and Investment Directorate,
deals specifically with mining in terms of the

Initiative Description

development and beneficiation of mineral resources
consistent with broader policy objectives for the
region.” Elsewhere, the Division of Natural
Resources and Infrastructure at the Economic
Commission for Latin America and the Caribbean has
several mining-related programmes to determine the
contribution of natural resources to sustainable
development, for both large-scale and small-scale
mining. '’

Civil Society and NGOs

Civil society encompasses a wide array of organizations
of different types, sizes, and functions, including not-
for-profit NGOs, community-based organizations
(CBOs), faith-based organizations, cooperatives, and

Global Compact

Global Reporting
Initiative (GRI)

ISO 14001

OECD Guidelines
for Multinational
Enterprises

OECD Principles
of Corporate
Governance

UNEP Declaration

Launched in 1999 by the Secretary-General of the UN, a commitment by a network of organizations from business,
labour, and civil society to support a global set of principles for corporate social responsibility. Mechanisms for
more specific sector-by-sector agreements are being explored.

Established in 1997 by the Coalition for Environmentally Responsible Economies (CERES) in partnership with
UNEP to develop globally applicable guidelines through a multistakeholder process for reporting on economic,
environmental, and social performance. The GRI is now developing specific guidelines for the mining sector.

IS0 14001 is an internationally recognized environmental management system (EMS) standard developed by the
International Organization for Standardization (IS0) in response to the 1992 Earth Summit. Approximately 30,000
companies in over 40 countries have received ISO 14001 certification and many as 300,000 companies have based
their EMSs on the standard, without seeking certification.

Adopted in 1976 with the objective of strengthening the basis of mutual confidence between enterprises and
government authorities and promoting the economic, social, and environmental benefits of foreign direct
investment and trade while minimizing the problems. A thorough review process was undertaken in 2000.

Adopted in June 1999, the first multilateral effort to produce a common language of corporate governance.
The principles are intended to assist both OECD and non-OECD governments evaluate and improve their own
framework for corporate governance and to provide guidance and suggestions for stock exchanges, investors,
corporations, and other parties that have a role in developing good corporate governance.

The UNEP Declaration is a voluntary commitment to adopt improved sustainable production practices involving
the continuous application of an integrated preventative strategy applied to processes, products, and services.
In October 2000, the International Council on Metals and the Environment became a signatory to the UNEP
Declaration. The Declaration is a set of high-level commitments that will need to be advanced with and through
members of the International Council on Mining & Metals over time.

Source: www.unglobalcompact.org; www.un.org/esa/sustdev/viaprofiles/OECD_Guidelines.html; www.oecd.org/daf/investment/guidelines/mnetext.htm; www.iso.org.;
www.globalreporting.org; www.unep.org/Documents/Default.asp?DocumentlD=174&ArticlelD=2621.
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many more. Some employ thousands of people while
others are run by one individual. They cover a
multitude of issues and causes. NGOs and other
indigenous and community organizations have become
important actors in the mining sector in the past
decade. In association with the media, they have
become critical agents for stimulating greater corporate
accountability through their power to influence public
opinion and challenge government policies. Today, it is
not enough for mining companies to win approval
from national government for new developments: the
acceptance of civil society is also necessary if the
informal but all-important ‘licence to operate’ is to
follow. This particularly applies to companies domiciled
in the OECD.

The NGO movement is not homogeneous and it is
misleading to talk of them as one group. It includes
organizations that are global or regional, national, and
local. Some NGOs have broad purposes (such as
alleviation of poverty or wildlife conservation) and deal
with the minerals sector only incidentally as it relates
to these. Others are focused specifically on mining or
even on particular mineral projects or mines. A few
campaign against mining in a generic sense because of
its reliance on finite resources, but most who are
concerned concentrate on questions relating to the
performance of specific operations or companies. A
small but increasing number (such as the World Wide
Fund for Nature, Conservation International, and
Transparency International) work in partnership at
times with industry to improve best practice, but many
more prefer to campaign against corporations and to
avoid working with them. Some address governments
and inter-governmental institutions to argue for
reform. Others work to ensure that communities and
indigenous people have an effective voice. Judging
from the experience of the MMSD regional processes,
many NGOs are happy to engage in multistakeholder
processes with industry and governments, provided that
the rules of the game are clear.

NGOs concerned with this sector (or parts of it) have
been attempting to develop a more unified policy.

In November 2001, the Mineral Policy Center in
Washington, DC, hosted an international meeting on
Building a Global Mining Campaign. Participation
from NGO representatives, activists, and community
leaders was sought. The aim was to ‘discuss the
potential for a coordinated international campaign to
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improve the mining industry’s global performance
on environmental, social, cultural and human
rights issues’.” The intention was to develop
collaboration for a campaign that would stop what
participants considered to be ill-conceived or
irresponsible mines.

Despite these moves, some of the dilemmas faced by
NGOs will remain. Many owe their reputation and
visible public identity to campaigns based on single
issues. For some NGOs, making trade-ofts among
competing values is not a highly developed part of
their agenda — at least not yet with respect to mining.
(This also applies, of course, to other actors.) Many
people who are not from NGOs (and some who are)
raise issues concerning the accountability and
transparency of NGOs. From the industry perspective,
all too often the extent to which different NGOs
represent different stakeholder groups is not known
and is difficult to establish; who speaks for whom

is a frequently heard question. It is clear that the level
of internal democracy and participation in policy-
making also varies dramatically. Many in the industry
also question the capacity of NGOs to establish

the facts of particular issue rather than to rely on
secondary sources.

In reality, NGO constitutions vary. In some cases NGO
leadership is elected by a broad base of members, who
also participate in formulation of policy. In others,
there is no membership, and leaders set any policies.
Where the NGO raises funds from members, it tends
to be more attuned to member priorities. Where most
of the funding comes from a limited number of
external sources, such as foundations or governments,
there is often less accountability."”

Nevertheless, policies established by civil society
organizations may have sufficient moral authority and
public support in many regions of the world to serve
as a standard for the behaviour of other organizations.
Examples of this are Transparency International’s
principles of transparency and accountability, and the
position statement on mining and associated activities
in relation to protected areas produced by the IUCN
World Commission on Protected Areas. (See Chapter
7.) No one can deny that NGOs are champions for
change. Even the tracts that first established the very
idea of sustainable development came from NGO
sources.
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Communities

Debates over sustainable development require equal
and adequate representation of communities aftected
by mining. The success of a project requires an
understanding of its location and social context.

The involvement of civil society at the community
level varies with the degree of political openness

in a country. Many international and national
commentators around development issues acknowledge
the failure to engage local communities and affected
people in development decisions and to give them
the opportunity and authority to participate in the
decision-making process. This issue is not confined to
the minerals sector. But one of the key challenges
facing it today is putting in place mechanisms to
ensure that communities can effectively engage in
decision-making on issues that affect them. (See

Chapter 9.)

There is a great need to strengthen community-based
organizations and their ability to represent their views
effectively at all levels. In May 2001, partners of the
former Minewatch, Partizans, and Minewatch Asia-
Pacific met in London at a conference entitled
Communities Addressing the Corporate Challenge:
The Case of Mining. Co-funded by the Catholic
Agency for Overseas Development and Christian Aid,
the meeting provided a forum for discussion on the
impacts of mining operations. Key issues addressed
included codes of conduct for the mining industry,
appropriate modes of dialogue between mining
companies and communities, the role of central and
local government, relationships between mineworkers
and communities, and the impacts of mining on
women and youth. Participants issued a London
Declaration, which demanded a series of actions,
including an end to all new large-scale mining projects
in ‘greenfield’ areas of Asia, Africa, and Latin America.
It also proposed that mining companies should accept
complete responsibility for the impacts of their actions.
The declaration called on international financing
institutions to end the funding of industry-initiated

mining codes."”

There is a potential for NGOs skilled in community
development to work with various components of
the mining sector. But that potential is as yet largely
undeveloped. Either the sector itself will have to
develop such skills or it will have to employ
intermediaries in greater numbers.
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Shareholders and Financial Institutions

Shareholders and financial institutions, including banks
and insurance companies, all have a direct interest in
the economic success of a mining venture. Of note is
the range and number of mutual funds, pension funds,
and similar collective investment vehicles holding
shares in publicly traded mining companies. Indeed,
part of the continuing consolidation in the industry is
to create corporations of a size and character that
appeal to managers of the larger, more influential funds.

Shareholder (equity) financing is normally the only
source of funding for the junior companies involved in
exploration. Expansionary junior and intermediate
companies also rely heavily on equity financing to

fund new operations or mine expansions.

Commercial banks are the main providers of debt
financing to the minerals sector, the source of both
project and corporate financing. Commercial banks
provided the bulk of finance for 160 mining projects
worth over US$50 billion between 1996 and 2001.%
The multilateral financial institutions, such as the
World Bank Group and the regional development
banks, have a broader mandate than providing finance,
but they do provide additional funds when commercial
financial institutions are unwilling or unable to. This
funding can also be very important in raising the level
of confidence that a particular project enjoys, and can
attract other sources of finance.

The World Bank has a set of detailed environmental
and social guidelines for its lending activities to
industry through the IFC and for insurance services
offered through MIGA, as well as some specific
policies on the mining sector. These are broadly
applied by private lenders, export credit agencies,
regional banks, and others even where no World Bank
financing is involved. Banks make significant efforts to
analyse risks, and many expect adherence to World
Bank and International Finance Corporation
guidelines as a minimum. In this respect, the standards
of the multilateral banks (led by the World Bank) have
become important global policy instruments. They
have challenged the capacity of borrower countries to
implement their requirements. Not all believe the
standards are always applied, as some suggest that
performance criteria for staff have tended to be related
to approvals and disbursement targets rather than any
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sustainability criteria.
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Sustainable development is already of consequence
to the financial institutions. In April 2001, a

multistakeholder group came together in Washington for

a conference hosted by MMSD, UNEP, and the World

Bank Group entitled Finance, Mining and Sustainability.

Key observations made during the plenary sessions
included the fact that many banks and insurance
companies consider a proven commitment to sustainable
development by a company as a proxy for good
management and hence better returns and lower risk.

Fund managers and individual investors are showing
increased interest in making long term investments

in companies that are well managed and also
environmentally and socially accountable. In this sense,
shareholders can have a strong influence on corporate
policy and behaviour. On the other hand, there is no
evidence that a corporate commitment to sustainable
development is of any consequence to the majority of
equity investment decisions; those made seeking short-
term capital gains from swings in the commodity cycles
or the highly speculative junior exploration sector.

Consumers

In the context of mining and minerals, the term
‘consumer’ can be used to describe all users of
products containing mineral commodities. This
includes manufacturing companies of different sizes,
service industries, and governments (through their
purchase of goods) as well as private individuals.

The most influential consumers of minerals are large
manufacturing companies. In terms of sustainable
development, the activities of the manufacturing
industry are significant in several regards: the quantity
of minerals used in a product, the manner in which
the product is used, the source of the components or
raw materials, and to whom products are sold.
Decisions taken by leading manufacturing companies

can be an important driver for change, as demonstrated

in the forest products sector, though the same is yet to

take place for mineral commodities. Due to the lack of
interest of large metals consumers, there is currently no

mechanism to pass increased social and environmental
costs on to the final consumers.

Most consumers of mineral products (with the possible

exception of fabricators of raw metal products) feel
remote from mining and minerals processing

companies. This separation between production and
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consumption is often a physical one, but it is also due
to the complexity of many manufactured products,
which may contain small quantities of many mineral
commodities combined with other materials and
distributed in hundreds of components. This
disconnect between the producers and consumers of
minerals poses serious challenges for the sector to
move forward in a sustainable fashion. (See also
Chapter 11.) In addition, individual consumers can
also play a role in driving many low-value recycling
initiatives, such as separating household waste.

Research Institutions

To meet the challenges of sustainable development, the
minerals industry and others in the sector now more
than ever need a steady supply of skilled professionals.
The training of these professionals needs to adjust as
mineral development becomes more complex and
technical and as industry is asked to take on more
responsibility for issues outside the usual training of
mining engineers or metallurgists.”

A number of global research initiatives look more
directly at issues relating to mining, minerals, and
sustainable development. Institutions or networks are
significant contributors to current knowledge of the
sector. Among these are:

o Centre for Energy, Petroleum and Mineral Law and Policy
(CEPMLP)/Dundee —This is one of the largest
graduate and research institution in the field of
natural resources law and policy. CEPMLP also hosts
ENATRES, a global internet forum for energy and
natural resources discussion, and an internet journal,
which is a significant source of information.

* Mineral Resources Forum (MRF) —This is an internet-
based system for coordination of work on the
relationship between mining, minerals, and
sustainable development. The aim is to bring
together governments, inter-governmental entities,
resource companies, other concerned organizations,
and civil society for discussion and information
exchange. The MRF was established as an initiative
of UNCTAD in partnership with UNEP>

* Mining and Energy Research Network (MERN) —

This international collaborative research network,
involving 140 research centres across the world, is
based at the University of Warwick, UK. MERN’s
aim is to inform socially responsible decision-
making in mining companies.
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The fulfilment of ‘needs’ is central to the definition of
sustainable development. This chapter examines the
ways in which different minerals can meet the needs of
society or individuals. People benefit from using
minerals and products made from them in a nearly
infinite number of ways. In many cases the benefit is
indirect, such as the power that operates a computer,
and originates in burning coal or the spinning of a
metal wind turbine.

People also benefit from the production of minerals -
directly through jobs in mining, refining, or recycling,
and indirectly through the incomes and livelihoods
they derive from elaborating and selling products made
in part with minerals. Any discussion of needs ends up
being coupled with the question of availability:
whether there are enough of some minerals physically
available to continue to meet human needs and
whether society will be able or willing to pay the
economic, social, and environmental costs of obtaining
them in usable form.

Growth in world population, together with
improvements in standards of living in many countries
and the development of new uses for minerals, has
fuelled the pace of exploitation. This has in part been
facilitated by advances in technology that allow lower-
cost and more-efficient extraction along with increased
recycling. To balance the discussion of need, the second
part of the chapter looks at availability.

The ‘Need’ for Minerals

One way to assess the need for minerals is to look at
the benefits derived from the use of mineral products —
from minerals used directly, such as zinc dietary
supplements, to durable uses such as tools, bricks, and
acroplanes or non-mineral products that are made
through the use of minerals (such as food produced
using tractors, ploughs, and other equipment made
with metal). Society today is highly dependent on
mineral-related materials for energy generation and
transmission, mobility and transportation, information
and communication, food supply, health delivery, and
countless other services. Minerals use and production is
also essential in terms of the livelihoods provided
through employment and income generation (see
Chapter 3) and to a significant number of national
economies (see Chapter 8).
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The demand for mineral commodities is likely to

rise with increases in population and real per capita
income. Judging by the experience of industrial
countries, rising income leads to increases in life
expectancy and population. As development proceeds,
education and health care are extended to women.
For this and other reasons, the birth rate declines and
population growth slows and eventually ceases.

A similar trend might be expected in developing
countries over the next 50-100 years. The global
population in 2000 was 6.1 billion. This is projected
to reach approximately 9.3 billion by 2050." Most
economiists also believe that per capita income will rise
over the next century. The difficult questions regarding
the use of minerals are, how fast will income rise?
How much of the growth will occur in developing
countries, where the elasticity of demand for minerals
is likely to be greater and focused on metals-intensive
products, such as infrastructure? What are the
implications for minerals and metals use of mass rural-
to-urban migration?

Particularly in industrial countries, increases in demand
caused by growth in population and income may

in part be offset by increases in the efficiency with
which mineral resources are used as a result of new
technologies. Improved materials have led to
reductions in the use of most mineral commodities

in many applications, and the creation of new
materials has led to substitution. However, increases
in population and income, particularly in countries

in metal-intensive phases of development, will
undoubtedly have major ramifications for the demand
for minerals and stimulate more-efficient methods of
production, use, and recycling.

If the present-day per capita use of aluminium and
copper in the most industrialized countries were to
be matched by the rest of the world, demand for
these metals would more than quadruple. Even given
that consumption data in industrial countries include
mineral-related materials that are subsequently
exported to developing countries, the mineral
production required to support current levels of use
uniformly would far exceed today’s level.

Need as Demand

Even when the discussion is limited to the benefits of
mineral use, there are different ways to look at need.

A basic economics textbook definition of ‘need’ sees it as
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synonymous with the demand for a particular product.
Individual consumers determine need by their choices
in the marketplace. If there are people willing to pay a
price that provides an adequate return to a producer,
the product is by definition ‘needed’. In this view, the
amount of any mineral that is needed is the amount
that consumers will purchase at the prevailing price.

The problem with this strictly free-market approach is
the notion that a desire plus ability to pay constitutes a
need.Yet the fact that a market exists for something
does not constitute adequate demonstration that a need
exists for all purposes. One problem with equating need
with demand is the unwillingness many have to say
that someone who is obviously destitute does not need
a commodity simply because he or she is unable to pay
for it. From the perspective of the poorest, they may
‘need’ housing made from brick and concrete or a metal
pot to cook in even if they cannot satisfy their demand.

Others are concerned about some having ‘more than
they need’, consuming excessively, or the related idea
that ‘need’ does not increase simply because demand
does: demand is sensitive to consumer taste, fashion,
and advertising (as seen in the current advertising
campaign aimed at stimulating demand for gold).
Moreover, in the absence of the ‘needed’ commodities,
demand may be met in other ways. A free-market
approach can lead to underconsumption by some and
overconsumption by others because it is based on what
people can afford rather than what they truly need.
Finally, there are endless examples of things for

which there are markets but that society prohibits,
such as archaeological treasures, products made from
endangered species, and chlorofluorocarbons.

The discussion of need can also be approached from
an ethical perspective. This can be based on a concern
that some do not have enough to live or the belief
that modern consumer economies have a tendency to
generate ‘ever-greater and wasteful consumption’.
One way of addressing this is the eco-efficiency
approach, which seeks increases in the ratio of
economic benefits delivered by a good or service per
unit of environmental impact and resource depletion.
The concept of eco-sufficiency aims to ensure that
there is ‘enough for all’ in terms of access to critical
environmental resources.” Such a normative approach
has its own difficulties, not least being who decides
what is ‘wasteful’ and what is ‘enough’, and based on
what criteria. (See Chapter 11.)
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Any attempt to focus on what is ‘wasteful’ necessarily
involves value judgements that will vary from one
person to the next and from one region to another.
For instance, is the Statue of Liberty an example of
wasteful overconsumption of copper? The overall
legitimacy of use is also sometimes in question.

For example, some people argue that the use of
gemstones for adornment is not ‘needed’ to meet basic
human requirements or could be replaced by other
materials. Similarly, some hold the view that the
stockpiling of gold by central banks is subsidizing
large-scale mining and environmental degradation.*
(See Chapter 5.)

Basic Needs

Critical to any discussion of need is the goal of
alleviating poverty. The Universal Declaration of
Human Rights states that:

Everyone has the right to a standard of living adequate
for the health and well-being of himself and of his family,
including food, clothing, housing and medical care and
necessary social services, and the right to security in the
event of unemployment, sickness, disability, widowhood,
old age or other lack of livelihood in circumstances

beyond his control.

Although in many parts of the world these rights
remain an aspiration, the minerals sector already plays a
key role in achieving them through improving the lives
of the poorest. Better access to clean water, better
agricultural techniques, transportation to markets,
electricity generation and transmission, and improved
health care all rely on the availability of resources to
buy mineral products or the services they provide.

But access to these services depends on the ability of
individuals and governments to pay.

Minerals can thus make an important contribution to
realizing the various capital assets — natural, social,
human, physical, and financial — that people draw on
to build their livelihoods. Employment in the mining
sector can also play an important role in providing a
source of income or reducing seasonal vulnerability
to joblessness.

Any attempt to calculate an individual’s minimum
need for mineral-related materials will ultimately
involve value judgements, particularly with respect to
the need for private goods. Many of the minerals that
can improve the quality of life of individuals are found
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in communal or public goods and services, such as
potable water and electricity delivery systems, public
transportation and communication networks, improved
health services and medical facilities, and better
schools. So an ideal measure of whether basic needs
are being satisfied might be made at a community
level. In the meantime, as a proxy, statistics on national
consumption per capita can be used to contrast
countries at different levels of development. (See
Chapter 3.)

Despite this important conception of the need for
mineral-related materials, little research has been done
to examine how much metal demand would increase if
the world met some of the most basic needs of the
poorest people.

Seeking a Balance Between Overconsumption and
Meeting Basic Needs

The 1998 Human Development Report from the UN
Development Programme reveals that 86% of the
money that goes towards personal consumption world-
wide is spent by just 20% of the world’s population.
The wealthiest 20% also use 58% of total energy,

have 74% of all telephone lines, and own 87% of all
vehicles.® A balance has to be achieved between
expanding minerals consumption in developing
countries to meet basic needs for growing populations
and expanding it to match current consumption levels
in industrial countries. In the words of Gro Harlem
Brundtland, ‘It is simply impossible for the world as a
whole to sustain a Western level of consumption for
all. In fact if 7 billion people were to consume as
much energy and resources as we do in the West today
we would need 10 worlds not one to satisty all our
needs.”

Some observers maintain that in order to achieve more
equitable global patterns of minerals use without
exceeding ecological limits, levels of use in industrial
countries must be reduced. (See Chapter 11 for a
discussion of resource efficiency concepts and targets.)
But opinion is divided, and there are many counter-
arguments and alternative solutions. For example, in
terms of achieving more equitable patterns of use,
there is no guarantee that limiting the consumption of
the rich will necessarily enhance the consumption of
the poor. Moreover, the notion of imposing limits on
consumption raises ethical questions about individual
freedoms as well as practical political concerns.
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Furthermore, others argue that these concerns can
in part be addressed by improvements in methods
of production, refining, use, and recycling or by a

reduction in materials use.

What is clear is that for levels of use to be optimal in
terms of sustainable development, governments will
need to use a package of voluntary and mandatory
policy tools that take into account equity, efficiency,
and environmental factors. These tools include market
mechanisms, regulation, and educational campaigns.
Mandatory approaches have been used to conserve
scarce materials in wartime, for example, when national
security was deemed to be at stake. But it is important
to remember the role that markets can play in
reconciling demand and supply. The real danger is
when markets cannot adjust, either because they do
not exist (for instance, for carbon in the atmosphere)
or because they are distorted by bad policies, such as
subsidies in various forms. Companies, too, will need
to incorporate efficiency and other targets into their
business strategies, and consumers will need to take
some responsibility.® (See Chapter 11 for further
discussion.)

Demand, Use, and Consumption

This discussion has focused more on needs met by
using minerals than on needs met by producing them.
In part this is because gauging the total economic
benefits gained from livelihoods based on mining is
even harder to determine than, say, statistics on
recycling or the amount of different metals lost from
use each year. It does appear that many of the key
questions that sustainable development analysis might
ask have not been research priorities. For example, a
key question may be the elasticity of demand at very
low income levels: if the world’s poor had higher
incomes, how would this affect demand for minerals?
This has received much less attention than the
behaviour of high-income consumers.

Figure 4-1 provides a simplified version of the
production and use chain of aluminium. Some 573
million tones of aluminium have been produced since
production of that metal started in the nineteenth
century. There are no precise statistics on how much of
that is still in use; it might be on the order of 400
million tonnes. About 25 million tonnes of aluminium
enter the store of material in use each year — some

from recycled materials, and some from new
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production. An unknown amount of aluminium is
retired from the stock in use each year, an uncertain
part of which is recovered or recycled and the rest of
which is lost. Some of what is ‘lost’ may stay out of use
for a considerable time but still be potentially available
for recovery if the price increases. Some is either truly
lost or is too expensive to find and recover, such as
ships on the ocean bottom.

Higher prices may create incentives to recover, recycle,
or re-use a higher proportion of a material than that
which is retired from the stock.Yet for materials such
as coal, there is certainly no feasible way to recover and
re-use them. This goes to the heart of the discussion
about the sustainability of minerals use. Some
commodities are in fact ‘consumed’ completely in use.
But most of the gold, or copper, or aluminium ever
produced is still in use and can — if materials efficiency

and recycling are improved — remain so.

The Availability of Minerals

In terms of primary extraction, most minerals cannot
be considered a renewable resource on any time scale
of relevance to the human race.” Consequently, there is
an extensive history of concern about minerals use and
long-run availability."” For example, in the early 1950s
the US President’s Materials Policy Commission raised
concern at the ‘gargantuan and so far insatiable’
appetite for materials and pointed to the security
consequences of the depletion of domestic sources of
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minerals." This concern rose to a peak again in the
strategic minerals debate of the late 1970s.

The debate really has three strands. One is that the
world will physically ‘run out’ of minerals that can be
located in deposits from which they are recoverable
with current or reasonably foreseeable technology.

A second is substitution: if society either ‘runs out’
physically or decides for any reason to curtail
production, what would be used instead? And the third
relates to cost of production: that even if there are still
deposits available, the environmental, social, or financial
costs of their extraction is prohibitive.

It was with the rise of environmental concern in the
1960s and 1970s that the dependence of industrial
society on minerals began to be questioned, most
notably in the 1972 Limits to Growth report. This
concluded that ‘if present growth trends in world
population, industrialization, food production and
resource depletion remain unchecked, the limits to
growth will be reached sometime within the next
hundred years’.”” The first ‘oil shock’ of 1973-74 served
to further focus public concerns on the possibility of
running out of vital resources. The controversy has
raged ever since, much of it negative, but it is worth
noting that a major part of the thesis concerned
ecosystem functions and limits, not resource scarcity.
The Limits to Growth warned, for example, of the
effects of increased carbon dioxide concentrations in
the atmosphere due to human activities and the
potential impact on climate. The same message is
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delivered today by the Intergovernmental Panel on
Climate Change."”

Assessing the long-term availability of mineral
commodities is complex and has divided opinion
within academia and the mining industry for more
than 30 years. The debate between those concerned
about the depletion of mineral resources and those less
worried about it is as relevant today as it was then. The
pessimists, often scientists and engineers, are convinced
that Earth simply lacks the resources to support the
world’s demand for mineral resources forever. They see
mineral resources as a fixed stock that can be physically
measured. The optimists, often economists, believe that
with the help of market incentives, appropriate public
policies, material substitution, recycling, and new
technology, Earth can meet the world’s needs far into
the future. They rely on economic measures to assess
availability, which reflect the opportunity costs of
finding and producing mineral commodities. The best
approach may be to try to combine these perspectives.
Assessment of availability is further complicated

when considered within the framework of sustainable

Physical Measures

Physical measurement is intuitively appealing. There
are several approaches. At one extreme are calculations
of the life expectancies of reserves (the quantities of a
mineral commodity found in subsurface resources,
which are both known and profitable to exploit with
existing technology and prices). (See Table 4-1.) At the
other extreme are calculations of the life expectancies
of the whole resource base (all of a mineral
commodity contained in Earth’s crust). (See Table 4-2.)
In between, and much easier to defend, are calculations
of the life expectancies of various assessments of
resources — that is, the reserves of a mineral commodity
plus the quantity contained in deposits that are
economic but as yet undiscovered or that are expected
to become economic as a result of new technology or
other developments within some foreseeable future.
(See Figure 4-2.) Unfortunately, getting the correct
assessment of resources is not straightforward. Reserves
may be more usefully called ‘working inventories’, as
they are subject to constant revision. For example,
proven reserves of coal at the end of 1985 stood at 954
billion tonnes. Fifteen years later, despite significant
extraction and consumption in the intervening years,
reserves were calculated as 984 billion tonnes."

development.
Mineral 1999 1997-99
commodity® Reserves® average annual
primary production®
Coal 987 x 10° 4561.3 x 10°
Crude 0il 1035 x 10° 23.7x10°
Natural Gas 5145 x 10" 80.5 x 10"
Aluminium 25 x 10° 123.7 x 10°
Copper 340 x 10° 12.1 x 10°
Iron 74 x 10" 559.5 x 10°
Lead 64 x 10° 3070.0 x 10°
Nickel 46 x 10° 1133.3 x 10°
Silver 280 x 10° 16.1 x 10°
Tin 8x10° 207.7 x 10°
Zinc 190 x 10° 7753.3 x 10°

Life expectancy in years, at
three growth rates in primary

production®

Average annual
growth in production
1975-99 (%)

0% 2% 5%

216 84 49 1.1
44 31 23 0.8
64 4 29 29

202 81 48 29
28 22 18 34
132 65 4 0.5
21 17 14 -0.5
4 30 22 1.6
17 15 13 3.0
37 28 21 0.5
25 20 16 1.9

® For metals other than aluminium, reserves are measured in terms of metal content. For aluminium, reserves are measured in terms of bauxite ore. ° Reserves are measured in
metric tonnes except for crude oil (in barrels), and natural gas (in cubic feet). ° Life expectancy figures were calculated before reserve and average production data were
rounded. As a result, the life expectancies shown in columns 4, 5, and 6 may deviate slightly from the life expectancies derived from the reserve data shown in column 2 and the

annual primary production data shown in column 3.

Sources: Tilton (2002); US Bureau of Mines (1977); US Geological Survey (2000a); US Geological Survey (2000b).
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Mineral Resource 1997-99
commodity® base average annual
(metric tonnes)’ primary production®

Coal° n/a 4561.3 x 10°
Crude 0il° n/a 23.7 x 10°
Natural Gas* n/a 80.5x 10"
Aluminium 20x10%® 123.7 x 10°
Copper 1.5x 10" 12.1 x 10°
Iron 1.4 x10% 559.5 x 10°
Lead 290.0 x 10" 3070.0 x 10°
Nickel 2.1 x 10" 1133.3x 10°
Silver 1.8 x 10" 16.1 x 10°
Tin 40.8 x 10" 207.7 x 10°
Zinc 2.2 x 10" 7753.3 x 10°

Life expectancy in years, at
three growth rates in primary

production 1975-99 (%)°

0% 2% 5%
n/a n/a n/a 1.1
n/a n/a n/a 0.8
n/a n/a n/a 29
89.3 x 10° 1065 444 29
124.3 x 10° 736 313 3.4
25x10° 886 373 05
9.4x10° 607 261 0.5
1.8 x 10° 526 229 1.6
111.8 x 10° 731 3N 3.0
196.5 x 10° 759 322 0.5
283.7 x 10° 718 329 19

Average annual
growth in production
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 The resource base for mineral commodity is calculated by multiplying its elemental abundance measured in grams per metric tonnes times the total weight (24 x 1018) in metric
tonnes of Earth’s crust. It reflects the quantity of that material found in the crust. ° The figures for the 1997-99 average annual production and the annual percentage growth in
production for 1975-99 are from Table 4-1 and the sources cited there. ° Estimates of the resource base for coal, crude oil, and natural gas are not available. The US Geological
Survey and other organizations do provide assessments of ultimate recoverable resources for oil, natural gas, and coal. While these are at times referred to as estimates of the
resource base, they do not attempt to measure all the coal, oil, and natural gas found in Earth’s crust. As a result, they are more appropriately considered as resource estimates

rather than assessments of the resource base.

Sources: Table from Tilton (2002). The data on the resource base are based on information in Erickson (1973) pp.22-23 and in Lee and Yao (1970).

Identified Undiscovered
Economic Reserves
Resources
Uneconomic

Resource base

Increasing economic feasibility

Increasing geologic assurance

Geologists classify elements as geochemically abundant
or geochemically scarce. Eleven abundant elements,
including three widely used metals — iron, aluminium,
and magnesium — make up 99% of Earth’s crust.

The 90 or so known elements that account for the
remainder may be regarded as geochemically scarce.”
It would be easy to assume, therefore, that all elements
in the first group are easy to produce whereas those in
the second might be far more difficult. However,
thanks to the geological processes that give rise to
mineral formation, this is not always so. For example,
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some of the scarcer elements, such as copper
(number 28 in order of occurrence in Earth’s
crust), are found in large deposits at concentrations
hundreds or even thousands of times greater than
the crustal average.

The viability of the mining industry rests on the
continued availability of minerals that have been
naturally enriched by geochemical processes occurring
in Earth’s crust. Mineable ores of copper, zinc, and lead
are all highly enriched compared with the crustal
average. But a large proportion of the total mass of
elements, including metals, found in Earth’s crust are
distributed as atomic substitutes in very low grade
minerals. The extraction and processing of these is
rarely feasible. An intriguing question is, how much of
the commercially important but geochemically scarce
metals remains to be exploited from enriched
minerals?

Copper provides a good example here. Globally, the
average grade of copper ore currently mined is about
0.8%. Since, all other things being equal, higher grades
are normally exploited first, the average ore grade has
been falling and is expected to continue falling over
time. However, geologists estimate that at some ore
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Photograph not shown

grade between 0.1% and 0.01% a ‘mineralogical

barrier’ will be encountered.'®

Crossing this line could
result in a staggering increase in the costs of producing
copper, as different and much more energy-intensive
processing techniques would need to be used.
Moreover, the water required to mine copper from
non-enriched crustal rock in quantities comparable to
current US consumption using existing technologies
would amount to something like five times the annual
flow of the Mississippi River.”” As a result, the recovery
of copper from common crustal sources is currently

economically and ecologically not viable.

Estimates of peak production of minerals from primary
sources depend on numerous assumptions but often go
well beyond the life expectancy of known reserves.
For example, using certain assumptions about the role
of technology, recycling, and substitution affecting
copper demand and availability, it has been proposed
that copper mine production will peak in about

50-60 years."” This contrasts with the estimate of
18-28 years for known copper reserves.

Economic Measures

Optimists point to four major problems with the
fixed-stock paradigm and the estimates of long-term
availability that it gives rise to. First, they argue that
this approach ignores secondary production and
recycling, and the fact that many mineral commodities
are not destroyed after they are used. Recycling can
significantly affect the rate of primary production, and
hence of depletion. For example, the use of lead in the
US grew by about 15% between 1970 and 1993-94."
Government policies regulating the recycling of car
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batteries and the use of lead in paints and petrol,
however, led to a fall in primary production over the
same period as recycling and secondary production

2 But for most minerals, at least

more than doubled.
in the medium term, while the overall demand for
mineral products continues to rise, the effect on
primary production of increased recycling is likely to
be minimal. Efforts to lower material intensity in
product manufacture and design can also play a role in
reducing the demand for primary extraction. (Keys to
advances in recycling and materials intensity are

discussed in Chapter 11.)

Second, reduction in the availability of one mineral
commodity may lead to its replacement by another.
Aluminium can replace copper in certain end-uses, for
instance. Technologies may also be modified to accept
substitutes for mineral-related materials. (See Chapters
2 and 5.) Nonetheless, the relative merits of
substitution between minerals should be evaluated on a
case-by-case basis, taking into account the implications
for sustainable development. The same applies to
situations where mineral commodities may be replaced
by other materials.

Third, new sources of mineral commodities, such as
from beneath Earth’s crust (or, indeed, from space) may
seem far-fetched today but are feasible and should
certainly not be discounted.”

Fourth, the optimists point out, the fixed-stock
paradigm ignores the critical role of new technology.
New exploration technologies such as 3D seismics and
hyper-spectral surveying have greatly increased the
ability to find new supplies of minerals.”” Moreover, it
is conceivable that at some point in the future, new
technology might allow the recovery of mineral
commodities from very low grade deposits, even
deposits on the other side of the mineralogical barrier.
On the other hand, it is also possible that new
technology will not be sufficient to allow the complete
exploitation of the lower-grade deposits still on this side
of the mineralogical barrier. In this case, rising costs could
eradicate demand long before the resource is entirely
exploited. So the quantity of a mineral commodity yet
to be exploited is largely irrelevant if the cost of
extraction is prohibitively high. Economic depletion
occurs before physical depletion becomes an issue.

For these reasons, proponents of the opportunity-cost
approach favour an emphasis on economic measures of
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resource availability. Three such measures are widely
recognized: the marginal costs of extraction and
production, the market price of commodities, and
user costs.

Marginal costs — the cost of producing one more

unit of the commodity at various levels of output —
focus on the production process and its impact on
availability. In an important study published in 1963,
H ] Barnett and C Morse showed that despite
considerable growth in the consumption of mineral
commodities in the US, between 1870 and 1957
production costs fell by more than 75%. They
attributed this dramatic reduction to the impacts of
new technology, which allowed known, but previously
uneconomic deposits to be exploited, permitted less
scarce resources to be substituted for scarcer ones, and
reduced the resources needed to produce final goods
and services.” There were several criticisms of the
study, including that it failed to consider inputs such as
energy consumption in addition to labour and capital,
that it ignored rising environmental costs, and that it
chose 1957 as its cut-oft point, whereas if the study
had been extended it might have shown an increase in
costs.”* Despite these criticisms, the findings have
proved robust and suggest the growing availability of
mineral commodities over time.

Many mineral commodity prices in constant prices
have also fallen over the past century. However, recent
trends are more difficult to interpret. (See Chapter 2.)
While some studies show prices continuing to fall and
are optimistic about long-term mineral availability,
others suggest that scarcity 1s now on the rise.”
Despite the historical trend, it is unlikely that real
prices can continue to decline indefinitely — so this
trend will level off or possibly reverse at some stage.
Reserves are sensitive to prices and to the amount of
money spent on exploration. When prices have moved
upwards, exploration spending has increased, and the
amount of known mineral reserves has increased. Many
parts of the world are still underexplored using the
most modern methods.

The third economic measure is user costs — the present
value of the future profits that a producer would lose
as a result of increasing current output by one unit.
The argument here is that the decline in future profits
arises because increased production today leaves less or
poorer-quality mineral deposits in the ground for

26

future exploitation.” This measure under certain
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conditions reflects trends in the value of mineral
resources in the ground. The relevant type of resources
here are those that are currently just barely economic
to exploit. The dearth of data on user costs makes it
difficult to estimate this indicator over long periods,
and the few existing studies have posted difterent
findings. In any case, the impacts of new technology
can make user costs irrelevant. For example, Sweden
benefited greatly from the exploitation of its iron ore
deposits to supply the European steel industry in the
first half of the twentieth century. But the ability of
these mines to compete was diminished by the
technological leap in the 1960s that made the ocean
transport of bulk commodities possible. Had Sweden
decided to save these deposits in the hope of realizing
higher profits in the future, it would likely not have
benefited. In retrospect, the user costs of mining
Swedish iron ore in the first half of the twentieth
century were zero. More recently, technological
breakthroughs (such as new leaching methods for
copper, gold, and nickel) have changed the economics
of some metals.

Despite the problems described, economic measures do
permit two general conclusions: First, depletion has not
resulted in scarcity of mineral commodities over the
past century, despite the fact that demand for those
commodities has never been higher. Second, long-term
trends in availability are not fixed and can change in
either direction. Just because mineral availability has
increased in the past, there is no guarantee that it will
continue to do so in the future. The underlying factors
influencing mineral supply and demand, such as new
technology and the rate of global economic growth,
could change in ways that ultimately lead to economic
scarcity.

Global Versus Local Scarcity

The availability of minerals can also be considered in
the geographical context of markets. For example,
where commodities have high value per unit weight,
such as gemstones and gold, they can be shipped
anywhere and compete in global markets. At the other
end of the spectrum are commodities with a low
value-to-weight ratio, such as aggregates and sand.
Transportation costs for these materials dictate they can
only be sold in a local market. (See Box 4-1.) An
intermediate range of materials (for example, limestone
and some grades of coal) can be sold in broad

regional markets but are not able to compete globally.
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The metropolitan region of Sdo Paulo is one of the fastest
growing urban areas in Brazil, with more than 17.5 million people
spread over 8051 square kilometres. The metropolitan area is
the country’s largest consumer of gravel and sand. Between
1994 and 2000, the annual consumption of gravel in Sdo Paulo
increased from 11.8 million to 17.7 million tonnes. The region is
also the country’s biggest producer of gravel and sand, as it is
home to 22% of national gravel reserves and 37% of the sand
reserves.

Both gravel and sand are geologically available near the city.
Almost all the gravel used in Sao Paulo is produced locally.
But only about 25% of the sand is locally produced; the
balance comes from sites over 100 kilometres away. This is
because most of the potential reserves of gravel and sand in
the metro area are no longer accessible due to urban growth.
Uncontrolled expansion of housing allotments in outlying areas
has resulted in land use conflicts and the shut-down of many
gravel and sand quarries. The very high cost of importing gravel
means that it cannot be brought in from far away, whereas

the constraints on local aggregate production have made it
economically viable to transport sand.

Source: Coelho (2001).

For goods sold in local markets, local scarcity may arise
long before the mineral faces scarcity at the regional or

global level.

Assessing Long-term Availability

The long-term availability of mineral commodities
depends on the outcome of the competing forces of
depletion and new technology. The rate of depletion
depends on various factors, including geological and
technological. Geological factors take into account the
incidence and nature of mineral occurrences. The
pattern of distribution will affect the rate of depletion;
as depletion proceeds, lower grades of ore will be
exploited. Whether the shift towards lower grades is
smooth or not depends on the geochemistry of the
mineral and the way in which advances in minerals
processing technologies are adopted; high-pressure acid
leaching (HPAL) is an example of this. If successful at
the locations where it has so far been applied, HPAL
could significantly change the economics of nickel
recovery from certain tropical soils called laterites.
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These soils contain the majority of known reserves of
nickel in the world, but have not been susceptible to
economic recovery until recently.

Alongside the exploitation of conventional terrestrial
mineral reserves, it is important to consider other
sources of minerals. It is conceivable that landfill sites
may be important metal reserves in the future.”
More knowledge about deposits that are presently
uneconomic to exploit could provide useful insights
on the future availability of mineral commodities.

Technology and input prices cover all the variables that
affect the cost of producing mineral commodities other
than geological considerations. The cost-reducing
effects of new technology as well as changes in the
prices of labour, capital, energy, and materials need to
be taken into account. In the past, the effect of the
latter on availability has been dwarfed by new
technology; although this may happen again in the
future, it is impossible to forecast it.

Recycling and other resource conservation measures
may also reduce the need to extract minerals from
the ground. The bleaker the prospects for primary
production, the greater the likely role for recycling
(for mineral commodities that can be recycled), and

vice versa.

Conclusion

It is broadly agreed that the world is unlikely to face
shortages of commercially important mineral
commodities at a global level in the next half-century.
The further projections go beyond 50 years, the less
certain the situation.

A key question, however, is whether it is somehow in
soclety’s interest to adopt policies to restrain or
prohibit mining of some minerals because of concerns
of physical scarcity. Answering this requires some
consideration of how the benefits gained from the use
of the mineral and metals or in terms of livelihoods
can be replaced. Whether the substitute is another
mineral or not, producing it will have environmental

consequences.

The fixed-stock paradigm is not a sufficient basis for
determining the availability of minerals: economic
measures, as well as the possibility of local scarcity, must
be taken into account when evaluating whether
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mineral resources will meet needs in the future.

A vital consideration is the extent to which people

are prepared to trust in new technologies to
counterbalance the consequences of mineral depletion,
however they may define it. Technologies affect not
only the ability to gain access to mineral resources, but
also new applications and substitutes for the services
that minerals provide.

Although trends in minerals production and use and in
the estimated resource base have reduced concerns that
the world is ‘running out’ of minerals, the potential
limits that environmental and social factors may place
on mineral availability are receiving mounting
attention. Developments that may limit the availability
of minerals include:

* the availability of energy or the environmental
effects of energy use as energy per unit output
increases at lower ore grades;

* the availability of water for minerals production or
the environmental impacts of using increasing
amounts of water at lower ore grades;

* society’s preference to use land for reasons other
than mineral production, whether for biological
diversity and pristine wilderness protection, cultural
significance, or agriculture and food security;

* community intolerance of the impacts of the
minerals industry;

* changing patterns of use; and

* ecosystem limits on the build-up of mineral products
or by-products (especially metals) in the air, water,
topsoil, or vegetation.

Even where concern is limited to physical factors,
reduced availability can have environmental or social
implications. For example, from an environmental
perspective the extraction of lower-grade ores may
result in an increased generation of waste. Increased
scarcity may also require goods to be transported
longer distances to markets, raising the environmental
impacts of transportation. It may also mean mines are
opened in sites that are less desirable from a social or
environmental perspective. This may be particularly so
where minerals are produced and sold in a local
market.

Since mineral resources are non-renewable, an
additional concern is the way in which the revenues
gained from depletion are invested or used. These
topics are at the very heart of the challenges of
sustainable development and are discussed in Part III.
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The purpose of this chapter is to apply the general
analysis developed in Chapter 4 to a range of
individual minerals to see what conclusions can be
drawn about need and availability. While it would be
interesting and valuable to apply these methods to any
mineral commodity, space and availability of data
require a selection of a limited number from among
the over 90 products commonly sold. While materials
such as sand and gravel represent a high fraction of
total mining activity, they tend to be sold in local
markets, each with its own set of issues and concerns.
It seemed appropriate therefore to select minerals

of major economic importance that are traded in
world markets.

Other minerals, such as zinc, limestone, or gemstones,
would also have been very interesting. And a study of
industrial clays had to be excluded for space reasons.’
[t was impossible to cover everything. The length of
each section should not be taken as an indication of
anything other than what is needed to express the
issues and is not intended to favour or disfavour any
commodity.

This includes most metals. The first section of this
chapter therefore focuses on several metals, starting
with an overview and then turning to specific studies

of steel, aluminium, copper, lead, and gold. The second
section treats a fuel mineral (coal) and an industrial
mineral (potash).” Most of what can be said

about physical availability was set out in Chapter 4,
but environmental, social, and other constraints on
availability will be touched on for each of these
minerals.

The Metals

An Overview

By sheer volume, steel is by far the most important
industrial metal. (See Table 5—1.) Steel consumption in
2000 was well over 30 times the consumption of
aluminium, the second most widely used metal.’

Over the last 25 years, growth in demand for metals
has been fastest in regions undergoing rapid
development — the transition countries — which have a
substantial demand for use in infrastructure, such as
housing, water, and electricity supply. (See Figures 5-1
and 5-2.) The rapid growth of demand for lead in
these regions reflects the growing demand for

lead batteries, many of them for cars. Transition
countries, in general, have a moderate level of
industrialization and infrastructure, and are at the stage

Steel Aluminium Copper Lead Gold
Cumulative total 32 billion 573 million 409 million 204 million 128,000-140,000
world production tonnes of tonnes tonnes® tonnes® tonnes

crude steel
Recent annual 837 million 24.9 million 15.1 million 6.2 million 3948
world consumption tonnes tonnes tonnes tonnes tonnes
Consensus forecast for 0.8% 3% 2.9% 1.1% 4.3%
growth in consumption over
next 10 years
Share of total metal US 79%, North America Western world US 70%, Western world
consumption derived from Western Europe | 35%, Western 35% rest of western 35%
recycled material 55%, East and Europe 31%, world 55%

SE Asia 52%, Asia 25%,

rest of western | world 29%

“World production from 1900-2000.

world 46%

Source: CRU International; copper and lead production from USGS.
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Figure 5-1. Metals Consumption: Regional Growth Rates, 1975-2000

Source: CRU International
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Figure 5-2. Consumption of Metals Compared with Population, by Region and for Selected Countries, 2000

Source: CRU International
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when faster growth in metal consumption can be
expected. In industrial economies, demand for metals
grew at rates below the world average over the last
25 years, since demand for infrastructure spending
was lower.

MMSD THE MINING, MINERALS AND SUSTAINABLE DEVELOPMENT PROJECT

The distribution of steel demand between the
industrial and transition countries shows less disparity
than in the case of the non-ferrous metals, reflecting
the fact that steel is a basic industrial raw material that
is essential even in the least developed countries.
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Not surprisingly, given the use of metals in a wide
variety of industrial and consumer applications (see
Table 52 and Figure 5-3), there is a reasonably strong
positive relationship between consumption per capita
and gross domestic product (GDP) per capita. (See
Chapter 2.) A significant distinction emerges between
countries with per capita GDP above and below
US$10,000. A large number of countries are clustered
below this level, and almost all of them use less than 6
kilograms (kg) of aluminium, 5kg of copper, and
200kg of steel per capita. (See Table 5-3.) Above this
cut-oft point, consumption per capita rises quite
rapidly because this appears to be the level at which
substantial semi-fabricating industries develop to serve
domestic demand as well as export markets.

It should be noted that statistics on metals use can be
misleading. As consumption is measured by the

Industries Competing metals/material

Transport:
Motor vehicles

amount of metal produced and imported, it does not
take account of whether products made from the metal
are sold domestically or exported. Thus South Korea
and Taiwan appear to have extraordinarily high metal
consumption levels because they are heavily involved
in metal manufacturing and are major exporters of
metal products and lead batteries. Measured at the
point of end-use, the real consumption of metals in
these two countries would be much lower. At the same
time, countries at the early stages of development do
not use enough of the final product to justify local
manufacture, so they import metal-intensive goods,
which are not recorded in metal consumption statistics.

Recycling has an important role to play in the
transitions towards sustainable development. In 2000,
15.6 million tonnes of aluminium scrap were recycled
world-wide. The recycling rate is the percentage of

Cast iron and steel are used in the construction of motor vehicles. The need to reduce the weight of

automobiles has led to the introduction of aluminium in engine parts and increasingly in body parts.

Aircraft frames

Telecommunication:
Cables

Electrical transmission

Packaging
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Aluminium offers the same or better strength with lighter weight compared with steel, although the cost of
aluminium per tonne (four or five times more than steel) is prohibitive. The steel industry has responded by
demonstrating that cars can be built of steel and still achieve much of the weight savings associated with
cars containing high proportions of aluminium. Other materials, such as magnesium and engineering
plastics, are also competing for use in automotive components.

Aluminium won its first mass market when it was used as an alternative to balsa-wood in the manufacture
of airframes.

Copper lost part of this market to optic fibres, which are now used for new installations between major
centres. Optic fibres are increasingly used in the branch connections, but copper remains the favoured
material for the final connection to the end-user. Mobile telephones pose a new challenge, since no
cabling is required.

Aluminium competes with copper, having won the market for overhead conductors. The lower resistivity
of copper, however, makes it more effective as a conductor where space is restricted, hence its virtually
unchallenged market for house wiring and power cables that are laid under ground.

Tinplate was the first material to be used to make beer cans. Aluminium gradually made great inroads into
this market, to the extent that tinplate was eliminated from this end-use in the US and to a large extent in
Europe. This was a marketing triumph for the aluminium industry, which sold the concept that aluminium is
recyclable (which is equally true of tinplate) and that aluminium cans are lighter and more convenient to
the user. Recently, tinplate has recovered some market share, particularly in Europe. PET (a type of plastic)
has gained market share for large containers because of convenience in use, but it cannot be conveniently
recycled. Glass bottles can be re-used, and have traditional appeal in some countries. Paper, plastic,

and /aminates compete with aluminium foil in its packaging applications.
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Industries

Construction:
Roofing

Window/door frames

Residential housing

Heat transfer

Coins

Batteries

Engineering

material becoming available for recycling each year

that is recycled.

CASE STUDIES ON MINERALS CHAPTER 5

Competing metals/material

Galvanized steel has always been seen as the simplest and cheapest form of metallic roofing or panelling
for buildings. It tends to be replaced with better-looking or more technically efficient products as incomes
rise. This market is heavily influenced by climate, tradition, and the skills of the local building trade. The
selection of material depends in part on the willingness of the consumer to pay a higher price for a longer-
lasting material. It also depends on the training and skill of the local building trade with each material.
Copperis widely used in Germany and Central Europe, where snowfall is heavy. Zinc is traditionally
favoured in France and Belgium, while the UK market prefers /ead. Alternatives include s/ate, tiles, and
roofing felt.

Aluminium displaced steel and wood in window and door frames, but has more recently lost some market
share to plastic window frames. The deciding factors are product design and the performance of the
product when exposed to variations in temperature and climate.

Structural steel competes with timber in the construction of residential housing. There has
been a campaign to promote steel-framed houses, especially in the US, but so far without any great
success.

Aluminium competes with copper in this sector and particularly in car radiators, where aluminium has
been successfully promoted. Plastic plumbing tube has also taken some market share from copper and
brass, chiefly on the basis of price.

Copper alloy coinage is threatened in some countries by aluminium and zinc, and more widely by the use
of notes rather than coins. The use of credit cards in place of cash is also a form of substitution.

Lead competes with other materials in the development of batteries for electrically powered automobiles.
The lead-acid battery is bulky, has a limited capacity (and therefore range), and needs time to be
recharged. Many alternative battery technologies for the motive force in electric cars are being
considered, including:

¢ solid oxide fuels cells,

* hybrid fuel cell-battery combinations,

* metal hydride batteries,

* zinc-air batteries, and

e lithium ion/polymer batteries.

Fuel cells probably offer the most promising prospects, but none has yet achieved commercial acceptance
compared with lead on any wide scale. Lead still dominates the market for conventional starting, lighting,
and ignition batteries, the major market for lead.

In engineering applications, the choice of materials is determined partly by tradition and familiarity,
but also very much by production engineers who work on the selection of the most cost-effective and
technically suitable material for components.

the sorting and recovery of aluminium. In 1997, over
4.4 million tonnes of scrap were used in the transport

sector, and the use of aluminium in automobiles is

Recycling rates for building and transport applications
range from 60% to 90% in various countries.

The aluminium industry is working with automobile
manufacturers to enable easier dismantling of
aluminium components from cars in order to improve

MMSD THE MINING, MINERALS AND SUSTAINABLE DEVELOPMENT PROJECT

increasing yearly.* The growth of packaging expected
in South America, Europe, and Asia (especially China)
may allow for growth in some parts of the scrap
recycling industry. In the case of lead, 60-62% of
refined lead production in the western world comes
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Figure 5-3. Metal Consumption by End-Use, 2000

Source: CRU International
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Note: Statistics by end-use are only available for
the large-volume markets in industrial countries.
For aluminium, the data reflect consumption in
the US, Japan, Germany, France, ltaly, and the
UK. For copper, the data reflect consumption in
the US and Japan. For lead, the data reflect
consumption in major Western countries in 1999.
For steel, the data reflect consumption in the US.
For gold, the data reflect world consumption.

from recycled material. In the US, 90% of spent batteries
are recycled. More than 50% of steel production in
industrial nations comes from recycled materials.

Despite the rapid growth rates and large volumes
consumed in Asia, especially China, on a per capita
basis, most consumption still occurs in the most
industrialized countries.’ In 2000, these nations
accounted for the majority of metals consumption, but
only 14.6% of the world’s population. Even for gold,
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where it is often claimed that developing countries
play a pivotal role as consumers of jewellery, per capita
consumption in India is still far below that in the US
or the UK. Jewellery consumption of gold ranged from
31.5 grams per capita in Dubai to 4.0 in Hong Kong,
1.5 in the US, 1.2 in the UK, 0.6 in India, and 0.1 in
China. Total national consumption was 600 tonnes for
India, the highest of any country reported, and 409
tonnes for the US, as against 26 for Hong Kong or

41 for Dubai.’
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% of World Aluminium Copper Lead Steel (1999) Gold®
Population
= = = = =
S S S S = S
= = = = @ =
T £ % £ % £ 3| £ %5 | ¢
< g | = g | = g | = 2 | E 2
£ =3 £ =38 £ =3 £ | =3 > =38
Industrial Countries
United States 46 22.3 24.4 10.9 19.7 6.1 26.6 458.2 16.2 1.0 13
Canada 0.5 26.6 33 8.9 1.8 2.1 1.0 606.4 24 0.8 0.7
Western Europe 6.9 14.2 233 10 27.2 4 26.2 381.1 20.2 20 22.2
Japan 2.1 17.7 8.9 10.8 8.9 2.7 5.5 562.8 9.1 1.4 4.6
Australia 0.3 18.3 1.4 8.9 1.1 2.4 0.7 340.7 0.8 0.6 0.3
Average/Total 14.6 17.8 61.5 103 | 588 44 60.1 4384 488 1.5 35.2
Transition Countries
South Korea 0.8 17.6 3.3 18.4 5.7 6.6 49 756.8 4.6 2.3 29
Taiwan 0.4 22.8 2.0 28.6 4.2 6.7 24 1,112.30 3.2 35 2.0
Other S.E. Asia 1.8 1.1 20 0.9 238 0.6 4.2 68.4 4.1 0.8 9.5
Former Soviet Union 48 3.1 35 0.8 1.5 0.5 2.2 90 3.3 0.2 1.4
Turkey 1.1 33 0.8 3.7 1.6 0.9 0.9 188.8 1.6 33 5.6
Eastern Europe 1.8 6.5 28 3 2.1 1.8 3.0 193.5 2.1 0.1 0.4
Latin America 8.6 1.8 3.7 2 6.6 0.8 6.5 81.8 5.3 0.2 32
Average/Total 252 31 18.3 25 | 246 1 24.2 1284 | 24.7 0.6 24.9
China and India 38.8 1.9 16.6 1 14.1 0.3 11.5 7144 215 0.4 234
Africa, Middle East, and 224 0.7 3.6 0.3 2.7 0.2 4.2 9.3 5 0.5 16.5

Other Asia

*Gold consumption refers to fabrication of gold only, and excludes any investment or hoarding demand.

Sources: United Nations, WBMS, 11SI, CRU International.

There is a consensus among forecasters that
consumption of aluminium and copper will continue
to grow at the historical rates of around 3%, at least
over the next 5-10 years. The demand for lead is
forecast to grow 1.1% annually in the next 5 years.
Crude steel demand is expected to grow at between
1.8% and 2.1% per year.

Consensus forecasts are invariably based on history

and a ‘business as usual’ approach to the future; they
are often wrong. If transition and developing

countries succeed in achieving a higher standard of
living, barring some rather dramatic change such as
development of alternatives to lead-based batteries,
world consumption of lead could increase considerably.
If 6 billion people in the world each consumed the
4.4kg per capita that is today typical in industrial
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economies, world demand would be 26.4 million
tonnes — over four times current world consumption.
Renewable energy advocates have long suggested that
countries without established power grids can electrity
more effectively with decentralized generation

based on wind or photovoltaics. This could create
increased demand for batteries, which today are
principally lead.

The appetite for steel in China has been driven by
sustained investment in construction and infrastructure
over the past decade. There remains an extremely large
potential demand for cars and consumer goods among
China’s huge population. Increasing personal incomes
and continuing investment in infrastructure could keep
the total demand for steel on the rise in China for
some time.
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The economics of recycling is mentioned in many of
the metals case studies. From a social perspective, the
costs include the cost to society of acquiring landfill
sites, operating them properly, and collecting and
transporting material to them. In some cases this
includes the costs of remediating environmental
problems where disposal practices have proved
inadequate. These costs are often not internalized in
product prices or reflected adequately in the price of
scrap materials. This has been an argument for
government initiatives to encourage higher levels of
recycling.

It should also be kept in mind that much recycling is
done by individuals and small enterprises, or in
countries where data are not well reported, and the
data on their activities are often incomplete, making it
very hard to define the precise rate of recycling.

Research has focused on the habits and preferences of
consumers in the richest countries because that is
where the biggest markets are. Little is known about
what poor people use metals for — although in general
terms it is clear that they have few metal products in
comparison to other people. If their incomes rise, as
sustainable development requires, it is hard to say what
their priorities for spending those additional incomes
might be, or what additional uses of metals or other
minerals they would find most useful in improving their

quality of life. This should be a high research priority.

Steel

The inherent qualities of steel are its strength and the
ease with which it can be ‘formed’ or rolled into a
wide variety of shapes and forms. The ability to protect
steel against corrosion by zinc or tin coating has also
extended the applications for steel extensively.

The mining of iron ore and the various other metals
that are alloyed with steel, and the coal that is used in
steel-making, together with transportation of these
materials in enormous quantity and the fabrication of
steel into final products, clearly makes steel the greatest
direct and indirect employer of all the metals. It has
been seen as a linchpin of industrialization of
economies. Because modern techniques at many stages
of the value chain are less labour-intensive, declining
employment in this industry in some regions is a major
political issue, and steel has become a major focus of
world trade concerns.
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Steel consumption is intimately linked with overall
economic development. It is, however, interesting to
note that there is nothing to show that steel
consumption would start to decline in industrial
countries that are increasingly dependent on services
rather than manufacturing. So far, it appears that steel
is consumed at a marginal rate that does not decline
very much with income.

In 1985 the Eastern bloc consumed 40% of the world
steel total. (See Figure 5-4.) By 1995 this figure had
fallen to 18%, a mark of the contrasting results
achieved by the Communist and capitalist economic
systems. Another major development in the world steel
markets is the growth in Chinese steel consumption.
This is a striking illustration of the relationship between
economic development and the consumption of steel;
China has become the world’s largest steel-maker,
something hard to imagine just a few decades ago.

Steel can be recycled easily in the same production
facilities that are used to produce it from primary raw
materials. The more complex steel alloys (such as
stainless steel) are recycled within those alloy
industries. The recycling of steel scrap plays a large and
growing role in the production of steel. All steel scrap
is potentially recyclable, and the main production
processes depend heavily on the availability of scrap as
a raw material.

In electric arc furnace (EAF) steel-making, scrap is the
principal source of iron. Additional raw materials used
in the EAF process are direct reduced iron/hot-
briquetted iron (DRI/HBI) and pig iron. EAF steel-
making has been growing as a percentage of total
steel-making capacity and this is expected to continue.
In many countries it has the advantages of lower
capital and operating costs than blast furnaces and basic
oxygen converters. The EAF process is also more
environmentally acceptable.

The volume of scrap used per tonne of steel
production varies from region to region, according to
the penetration of the EAF process and the availability
of DRI/HBI. Recent data show that in North
America, 792kg of scrap were consumed per tonne of
steel produced; in Western Europe, the figure was
554kg per tonne of crude steel; in East and Southeast
Asia 523kg; and in other western countries 457kg.

In other words, well over half the total raw material
used in the production of crude steel in the western
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world derives from scrap, and the share of scrap in
total production is increasing. In Russia, China, and
Eastern Europe, the figure is much lower because EAF
production has so far made little progress.

Scrap is most intensively used where it is most
plentiful. Transport costs constitute a major part of the
delivered price, and the economics of EAF steel-
making are considerably improved if the steel-maker
has a good supply of local scrap. The largest sources of
scrap tend to be major population centres and heavy
manufacturing centres. Thus industrial economies tend
to be the major generators of scrap, which is why the
US has adopted EAF production most readily.
Developing regions such as South and East Asia tend
to have smaller quantities of obsolete scrap and
therefore rely more on blast furnace production or on
imports of scrap for EAF steel production.

Given the vital role of scrap in the steel-making industry
and the importance of the trade in scrap to balance
out local surpluses and deficits in scrap availability,
governments should ensure that they do nothing that
could hinder the free movement of scrap. In this
regard, the provisions of the Basel Convention on the
movement of hazardous waste need to be carefully
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reviewed to ensure that they do not prevent steel scrap
from being transported to where it can best be used.

Aluminium

Aluminium has only been produced commercially for
146 years and is still a young metal. Yet today more
aluminium is produced than all other non-ferrous
metals combined. There is comparatively little focus on
the overconsumption of aluminium, other than
consumer reaction to excessive packaging of products
that is not being recovered and re-used. Relatively
little is known about how people with very low
incomes use aluminium, or which of their most
pressing wants are unfulfilled.

Most aluminium is produced by a relatively small
number of large companies; direct employment in the
industry is fairly easy to determine simply by
examining the payrolls of these companies. As with all
minerals, the number of livelihoods that depend on
this product indirectly is much harder to determine.

Production of aluminium and its ores is important to a

number of national economies, such as India and

Jamaica.
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Aluminium’s popularity is due to several specific
characteristics:

* It has a high strength-to-weight ratio (which can be
improved by alloying), which accounts for its use in
aircraft and other forms of transport.

* Aluminium is an effective conductor of electricity.

e Aluminium can be formed by rolling down to sheet
or foil with thickness of as little as 7 thousandths of
a millimetre, so it can be extruded, cast, or drawn
into a wide range of shapes.

Even so, there 1s no end-use for which aluminium is
indispensable, though it is difficult to imagine another
material making considerable inroads into aircraft
frames. Aluminium has strong potential to be recycled
in virtually all of its end-use applications, and its
recycling networks and collection systems could
provide a model for other large-volume metals. The
volume that goes into dispersive uses — such as
laminated lids of yoghurt cartons or fireworks displays
— is comparatively small.

The big question surrounding the use and need for
aluminium is a supply-side issue — the energy required
to produce a tonne of primary aluminium
(13,000-14,000 kWh). The energy requirement to
recycle aluminium scrap is 5% of this. Clearly, from an
energy efficiency perspective, it is best to meet
growing demand with recycled material.

Community concerns at the mine site level certainly
have occurred in the aluminium industry. A recent
example is the Kashipur region of Orissa, India.

But the most highly publicized areas of conflict over
sustainable development values relate to energy use and
the development of new smelters and the electrical
capacity to run them, often through proposed
hydroelectric development. Recent examples include
the Karahnukar Hydro proposal in Iceland, a project in
Orissa state in India, and a proposed project in the
south of Chile.”

While this report is not intended to enter in depth
into the climate debate, it is essential simply to note
that the current concern about climate has and will
focus attention on all forms of energy use, and primary
aluminium smelting is a major energy user.
Hydropower, especially in warm climates, may not be a
carbon-neutral energy source, as found by the World
Commission on Dams.*
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The energy issue and the difference in energy
consumption between primary and secondary sources
drive much of the debate about aluminium to a focus
on recycling.

The Recycling of Aluminium

Almost every aluminium product can be profitably
recycled at the end of its useful life, without loss of
metal quality or properties. In several countries,
organizations have been set up specifically to promote
aluminium recycling, particularly aluminium cans and
foil. Many countries also have laws controlling
packaging materials and recycling.

Aluminium recycling involves collecting scrap,
separating it from other materials such as plastics or
other metals, melting it, and casting it into a form that
can be supplied as feed to a semi-fabricating process.
There are two sources of aluminium scrap:

* New scrap is generated in the form of off-cuts,
turnings, and saw chips in manufacturing processes.
It is usually returned quickly to the supplier for
reprocessing or is reprocessed by the company that
generates the scrap.

* Post-consumer scrap arises when a product
containing aluminium comes to the end of its life
and is discarded or dismantled. This may take a few
weeks (a beverage can), 1015 years (a car), or 30-50
years (a building). Some products, notably foil and
powder, are hard to recover once used.

To recycle aluminium, a collection system and
reprocessing facilities are required. These will only be
set up when there is a sufficient concentration of metal
in use to generate scrap in large enough quantities to
justify the investment. The rate of recycling for
aluminium is therefore determined by the rate at
which it 1s fabricated (in the case of new scrap) or
products are discarded (in the case of old scrap). Since
the use of the metal is growing, the pool of metal in
use is constantly increasing, and most of this can
potentially be recycled. (See Figure 5-5.)

There are major regional differences in the rate of
recycling. In North America, as much as 35% of total
aluminium consumption comes from secondary
sources (mainly from beverage cans); in Western
Europe, the figure is 31%, but in Asia it is only 25%.

In general, secondary consumption is lower in regions
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Figure 5-5. Total and Share of Consumption of Primary versus Secondary Aluminium, 1975 and 1999

Source: CRU International
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where aluminium consumption has grown rapidly in
recent years. Furthermore, when used to build power
lines and buildings, aluminium is unlikely to return as
scrap for many years. Where scrap collection is
inefficient or non-existent, collection for secondary
consumption remains low. Where metal consumption
has been relatively high for many years, as in Western
Europe or North America, and centres of consumption
are more concentrated, the collection system is usually
better developed. In the US, as much as 80% of the
raw material used to produce can body stock consists
of scrap; in Western Europe, the figure is 50%.’

The analysis of the economics of recycling indicates
that there is a substantial (though variable) margin
available to remunerate the scrap collecting chain.
Companies that generate new aluminium scrap have
an economic incentive to obtain cash for what would
otherwise be a waste product, especially if the
collection costs are small. For old scrap, the economics
of collection is much more complex.

A key issue in the efficient recycling of aluminium is
the way metal is used in many different alloys.
Aluminium can be recycled into a more valuable
product if it is sorted by alloy. It is not difficult to keep
various alloys separate when it is new scrap that arises
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in an industrial process. With old scrap, particularly that
collected from the shredding of cars or household
goods, separating the scrap by alloy is harder. While it
is possible to separate the different metals contained in
a car (steel, zinc, copper, and aluminium, for example),
there has been no commercial process for separating
the scrap by alloy. In the absence of such a process,
scrap containing several different alloys can be recycled
only as a foundry-grade alloy, a relatively low value
product. A recent development by Alcan Aluminium
promises to make it possible to segregate shredded
scrap by alloy and that others may also have developed
such processes."

Major Policy Issues in the Future of Aluminium Recycling
Many countries have legislation controlling packaging
materials and recycling. Recycling rates are set in
several states in the US for all drinks containers, while
others require packaging materials to contain
minimum proportions of recycled raw materials. Japan
aims to recycle 70% of aluminium cans by 2000 and
80% by 2002.

The European Union Directive on Packaging and

Waste requires that by 2001 member countries should
have been recovering 50-60% of their used packaging,
material recycling rates should have been 24-25%, and
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no material should be recycled at less than 15%.

In practice, the aluminium can industry far exceeds
these targets, though aluminium foil is recycled at
generally very low rates.

Poor enforcement of regulation hinders the collection
and recycling of scrap. Environmental controls are
rightly imposed on the secondary smelting industry,
which can cause serious pollution. But these are not
effectively enforced everywhere, so the playing field

is not level for those who comply. Where waste
regulations do not adequately distinguish between
material due for final disposal and raw material of the
recycling industry, this can impose significant
administrative costs.

Government intervention to increase recycling is
often most eftective if focused on the margin, where
revenues are not quite an adequate incentive for
commercial recycling. They can take difterent forms,
from internalizing the cost of waste to producers and
sellers, to instituting refundable deposits on products,
and providing citizens with cheaper and more
convenient collection centres.

Because of its vertical integration, and market
incentives to recover material, aluminium is a fertile
industry for development of more advanced concepts
of product stewardship, and these do seem to be

emerging.

Copper

Copper is one of the metals that has been in use
longest. It has been an important material in the
development of civilization because of its high
ductility, malleability, thermal and electrical
conductivity, and resistance to corrosion. Copper has
become a major industrial metal, ranking third in
quantity after steel and aluminium. Copper is very
useful for power transmission and generation, building
wiring, and telecommunications. It has a virtually
unchallenged market for house wiring and
underground power cables. The copper uses hardest to
substitute may be motors and electronics. Investment
in power generation and distribution and telephone
systems has been a key driver of copper consumption.

As 1s the case with all minerals, little 1s known about

the current uses made of copper by those in extreme
poverty, or what needs they would meet with copper
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products if their incomes allowed them to do so. It
seems quite plausible to believe that their immediate
demands might include electrification and use of more
electronic products. Widespread electrification for the
world’s poor would undoubtedly result in increased
demand for copper.

Whereas aluminium smelters often rely on
hydropower, copper smelting is mostly done with
pyrometallurgical techniques that can produce
significant air emissions of sulphur oxides, arsenic, or
other pollutants. This has long been a source of
concern for local communities and other stakeholders,
and increasingly stringent air quality regulations have
been among the factors reducing copper smelting in
places such as the US." It has been an issue at smelters
from Peru to Zambia.” Although much of the industry
has made significant improvements in pollution
control, and there are alternative extraction
technologies gaining market share, this is still an area in
which the copper industry faces a challenge to its
operations worldwide.

There are two principal routes by which copper is
recycled. Copper scrap free of alloying materials
(including ‘dirty’ or contaminated alloy scrap) is refined
in secondary smelters to produce pure refined copper
(effectively equivalent to refined copper produced from
ores and concentrates). Clean alloy scrap (of which
brass scrap is a large component) is recycled by semi-
fabricators into the same alloy. (See Figure 5-6.)

The supply of secondary copper is sensitive to the
price of copper in the short term. Low metal prices
lead to stockpiling of old scrap in the collection chain.
New scrap is recycled regardless of the price. The
collapse of the former Soviet Union has also had a
major influence on scrap supply in Western Europe in
the past decade, as large volumes of scrap were
exported from Russia to Germany and other West
European countries. In 2000, the Russian government
took steps to restrict and finally stop this in order to
retain the valuable raw material for Russian industry.
The switch in Russian policy has made it harder to
determine the total volume of copper recycled, since the
direct use of scrap is not recorded or published in these.

While some secondary copper can be processed using
some primary smelting technologies, the two are not
always completely compatible. It is not always
necessary to submit scrap to the full primary process.
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Figure 5-6. Total and Share of Consumption of Primary versus Secondary Copper, 1975 and 1999

Source: CRU International
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Direct use of scrap

Secondary smelting costs vary according to the type of
scrap purchased. High grade and pure scrap can be
processed in an anode furnace and then electrolytically
refined, whereas low-grade complex scrap must be
smelted to produce blister copper first. In contrast to
secondary smelting, the costs of the next step —
refining — are less variable and directly comparable to
the cost of refining primary copper.

The profitability of a secondary smelter depends
largely on its ability to acquire scrap at attractive
prices. Those that are able to extract other metals as
well as copper (such as tin, zinc, or precious metals)
may have an advantage.

The high intrinsic value of copper always ensures that
old scrap has some value, unless it arises in very small
quantities in locations far from any recycling facilities,
or is contained in very low concentrations in other
materials such as ferroalloys. New scrap is recycled
promptly because it represents a ready source of cash
for the plants in which it arises.
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In general, copper and its alloys are easily recognized
and therefore unlikely to be wasted when they become
available for recycling. Very little copper is used in the
form of powder or sulphate, which is dispersed and
can never be recovered.

Legislation directing manufacturers to take
responsibility for recycling their products at the end of
their lives could increase the rate of recycling,
particularly if it leads to changes in product design.
Trade in some types of copper scrap may be aftected
by national regulations introduced as part of the Basel
Convention. (See Chapter 11.)

Lead

Lead is a very corrosion-resistant, dense, ductile, and
malleable blue-grey metal that has been used for at
least 5000 years. In some countries, however,
environmental and health issues have reduced or
eliminated its use in cable sheathing, petrol additives,
solder, shot, and pigments.
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Lead has been used, for example, in the manufacture of
water pipes since Roman times, but new piping is no
longer made of this metal. In the 1960s and 1970s,
there was also a market for lead in covering electric
cables for insulation and for general protective
purposes. Technological factors, together with the cost
of lead, have caused this market to disappear except
where cabling requires special protection (such as
underwater). Lead shot used for sporting purposes is
now less popular since it has been recognized that it
can accumulate on marsh lands and seashores, and can
poison wildfowl and other birds that live alongside
water. Lead solder has lost a market in the manufacture
of food cans, because of the danger of contaminating
the contents of the can. Lead was also widely used in
paints, but this application has virtually ceased, at least
in Europe and North America, where it is specifically
banned for use in indoor applications.

The addition of tetraethyl lead to gasoline was standard
in the 1960s and 1970s to improve the operation of
combustion engines. This end-use has also been lost.
The dispersal of lead particles in exhaust fumes is
hazardous. And exhaust fumes are now cleaned to
prevent other harmful emissions, through the use of
catalysts containing platinum or palladium. Lead in
petrol contaminates such catalysts, and was eliminated
to enable them to work (see Chapter 10).

The result is that lead-acid batteries — the largest
application in which there are to date no competitive
substitutes — have become the most important end-use
for this metal, accounting for about 75% of the
consumption (in countries where this is measured and
recorded). There are some other uses where lead may
be a preferable alternative, such as radiation shielding.

Manufacturers of batteries buy refined lead and
fabricate it directly into batteries for sale to car
manufacturers (in the case of original equipment
batteries) or the retail trade (replacement batteries).
While there is some international trade in batteries and
new cars containing batteries, there is less discrepancy
between the location of reported consumption and the
location of final consumption of the products
containing lead than for other non-ferrous metals.

Demand for lead is closely linked to the demand for
motor vehicles, which continues to grow world-wide.
The use of lead in new and replacement batteries
therefore continues to grow, and accounts for almost all
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the growth in the use of lead. It was offset in the 1960s
and 1970s by a gradual reduction in the size and
weight of batteries required to provide starting,
lighting, and ignition power for automobiles. But in
the last two decades the average weight of a car battery
has stabilized at about 10.5kg."

The question of whether there is ‘overconsumption’
of lead by high-income consumers is tightly tied to
the question of whether these same consumers are
wastefully or excessively using motor vehicles, since
lead for vehicle batteries is the dominant use of the
product. It is beyond the scope of this study to
consider any perverse subsidies for auto use, better and
less damaging transportation alternatives, or the
consequences of eventual widespread ownership of
motorcars in densely populated countries like China
and India."

Whether there is ‘underconsumption’ of lead is also
relatively straightforward, given its dominant role in
electrical storage batteries. The question is the extent
to which the ability to store electricity is a priority for
people with very low incomes. (See Box 5-1.)

In July 1997, the International Lead Zinc Research Organization,
the Solar Energy Industries Association, and the Ministry of
Energy and Mines of Peru signed a Memorandum of
Understanding for the design and installation of pilot remote-
area power supply hybrid systems to supply 24-hour electricity
to remote communities. The systems incorporate solar energy,
existing diesel gensets, advanced batteries to store and supply
energy, and state-of-the-art power electronics.

The project, which is funded by industry and a variety of national
and international governmental bodies, is due to be completed in
June 2002. Its objective is to support sustainable development of
rural communities in poor areas along the Amazon River in Peru,
which now have little or no electricity, by providing electricity
necessary to increase income-generating activities. The desired
benefits include reduction in diesel fuel costs, reduction in
environmental damage from exhaust and fuel spills in this
environmentally sensitive area, availability of 24-hour electricity,
and the enhancement of the quality of life and economic
activities.

Source: ILZRO.
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While lead is hardly immune from the mine site,
smelter, and refinery issues that are encountered in
most mineral commodity chains, the most critical
issues that will determine the future of this commodity
have to do with lead in use, and concerns over whether
it can be managed safely where it is used. The result of
trends previously identified has been to limit the use of
lead to applications where it can be collected and re-used
or recycled without appreciable loss into the environment
and where it cannot be reasonably replaced. Batteries
have the advantage of being easily recycled, and provide
a major source of raw materials for the lead smelting
and refining industry. Dispersive uses of lead will over
time be identified and prohibited. Use of the metal
will be limited to applications where high and efficient
rates of recovery, re-use, and recycling can be achieved.

Lead has the highest recycling rate of all industrial
metals. Recycling and recovery rates for most materials
in developing countries tend to be high. If dispersive
uses are eliminated, as most countries are doing with
leaded gasoline, most lead in use could be recovered
and recycled.

Lead recycling has become an efficient but not highly
profitable operation in most industrial countries. Lead is
a co-product of a number of other metals, such as zinc.
It 1s therefore inevitably produced as these minerals are
mined and processed, and this availability of lead from
primary production at low cost is likely to continue to
limit the price of recovered or secondary lead.

Since batteries account for a high proportion of total
lead use, they constitute an easily identifiable source of
scrap. However, they arise not in large volumes but one
by one, in the hands of individual motorists. In many
countries, there is now legislation (in some form)
requiring or encouraging spent batteries to be
collected and re-processed. In the US, for example,
people who buy a replacement battery either receive a
discount for returning spent batteries or pay an extra
deposit. The inherent value of lead in battery scrap is not
great, however, and in the absence of other incentives,
spent batteries may just be thrown away. There is a
good case for creating or strengthening incentives for
the individual motorist to return spent batteries, both to
avoid land disposal of a potentially hazardous material
and to reduce the need for primary lead production.

Many battery producers organize their own collection
systems for spent batteries through garages and other
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retail outlets. They then have the batteries smelted back
into lead by a secondary smelter. Thus battery
producers are in a sense competing with the scrap
collecting industry. The result is that a high proportion
of spent batteries are collected and reprocessed.

Battery scrap is a valuable resource to the battery
manufacturer since it arises locally and can be
converted into refined metal easily. Some battery
companies operate their own secondary smelting plants
for this purpose.

Secondary smelting is carried out principally in
dedicated secondary smelters, but some smelters,
mainly in Europe, take a mixture of primary and
secondary feed. There is no shortage of secondary
smelting capacity, and none is expected to arise in the
medium term. Some lead products, such as old lead
sheet, are recycled without being smelted. They can be
remelted and re-used directly.

Basel Convention regulations are a potential obstacle
to the recycling of lead. (See Chapter 11.) Its objective
is to prevent the movement of hazardous waste across
national borders in order to prevent dumping in
countries where environmental controls are weak or
poorly enforced. However, it can prevent the movement
of scrap, such as used batteries, that is potentially
hazardous but is also a valuable resource for the
recycling industry.

Gold

Gold is notable for its versatility. It is malleable and
ductile, an excellent conductor of heat and electricity,
immune to tarnish, and resistant to all but the strongest
acids. These properties make gold very useful in a
variety of industrial applications, though it is used
sparingly because of its cost. It also has a role that none
of the other minerals studied in this chapter performs:
it is the most important mineral to be used as a store
of value. Until recently, it backed most of the world’s
principal currencies, and it is still held as a reserve asset
by many central banks. It remains the preferred store of
individual wealth in many parts of the world. It is
highly prized for ornament, and by far its largest
current use is for jewellery, some of which has

the dual purpose of ornamentation and a form of
savings.

In recent years the annual demand for gold has been
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around 4000 tonnes per year. Jewellery is the main
driver, constituting 80% of total demand in 2000."
Gold has a variety of other applications, including
electronics, dentistry, decorating materials such as
glassware and ceramics, medals, and coins. Taken as a
whole, non-jewellery use of gold has been relatively

stagnant over the last 10 years, though some individual

uses such as electronics have shown considerable

growth. Given the cost of gold, this indicates these uses

have no easy substitutes. But gold faces intense
competition in almost all markets.

Use of gold for jewellery has been volatile for two

main reasons — income sensitivity in industrial markets

and price sensitivity in developing countries.

Developing countries now constitute about two-thirds

of world demand for jewellery, with about a fifth of
this in the Indian subcontinent alone, where gold
jewellery is of great cultural significance.”® In a

considerable part of South Asia and the Middle East,

gold jewellery (and to a lesser extent bars and coins)
serve as bridal dowries and a store of value.

Gold is scarce, with a very low abundance in Earth’s

crust.”” In physical terms, annual production is only a

fraction of most other metals. In 2000, mine
production amounted to 2574 tonnes, which

represented 65% of total gold consumption. Its value is

sufficient that other incentives are not needed for
recycling. It is certainly more highly recycled than
any of the other metals considered in this study.

(See Box 5-2.) Gold production has been increasing
slowly over the last few decades. In the last 6000 years,
over 140,000 tonnes of above ground stocks have been

accumulated.’®

MMSD received many comments on gold during the preparation

of this report. There are objective reasons for this level of
attention — gold issues are somewhat different than those of
other metals:

¢ Many livelihoods depend on gold production — Gold often

occurs in forms that can readily be identified and produced.

It therefore supports many of the world’s 12—15 million
artisanal miners and their dependents. It also supports a

¢ Exploration activity is concentrated heavily on gold — In the
recent peak of 1997, US$5.1 billion was spent on gold
exploration, compared with base metal exploration of well
under US$2 billion. To the extent communities are disturbed
by exploration, the chances are good that it may be for gold.

e There are public NGO campaigns directed specifically at gold
— Some NGOs are actively campaigning on gold-related
concerns: Goldbusters, for instance, ‘aims to depress the
price of gold by asking governments and individuals to divest
of gold investments and consumers to no longer purchase
gold jewelry’. There is little parallel in the case of other
commodities. There are also major public campaigns,
sometimes successful, for legislation to prohibit the use of
cyanide in gold mining.

¢ Gold is a store of value with a continued role in the monetary
system — The US dollar is the world's principal reserve
currency. The US, the world's largest gold owner, holds about
60% of its foreign reserves in gold. Many others hold
substantial reserves in gold. It also is important for individual
savings in many countries. Other metals do not have these
functions or the controversies that go with it. Some eminent
authorities expect its reserve role to continue.

» Several highly publicized negative incidents have occurred in
the gold industry — Gold mining has had a significant share of
the bad publicity received by industry in recent years.

In Tanzania, where gold exports rose from US $200,000 in 1982 to
$120 million in 2000, President Mkapa noted that they ‘made a
deliberate and a conscious decision to make mining an engine
of growth. Tanzania today is where South Africa was at the
beginning of the last century.” But not all have the same view:
the draft MMSD Report was criticized by Professor Philip
Crowson of the University of Dundee because it ‘implies that the
present price of gold is somehow “right” and that development
of new gold mines in developing countries should not be
prejudiced. Is that really the view? To keep minerals of any type
in above-ground stocks when there is no further use for them is
perverse and certainly not sustainable.’

This report is not intended to be ‘pro’ or ‘anti’ gold but an
attempt to reflect in as balanced a way as possible what was an
exceedingly complex and passionate debate long before the
MMSD Project came on the scene.

Source: Exploration expenditures from Otto (2002); Mkapa quote from Mkapa
(2001); campaign quote from http://csf.colorado.edu/bioregional/apr99/0015.html.

The metal is readily identifiable and rarely found in
forms other than its elemental state. In some cases it
occurs as free gold in veins, nuggets, or visible flakes.
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disproportionate share of the employment-intensive small and
medium-scale industry. Even at the large end of industry, the
top 15 gold companies directly employed some 200,000 people
in 1999-2000.

Since these can be used without complex recovery
techniques or metallurgical processes, gold is one of
the minerals that has been in use the longest.
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This susceptibility to simple techniques of recovery
means that production can be considerably simpler
than the other minerals studied, with the possible
exception of coal. While there are large gold mines,
gold is mined in more individual locations and often at
a much smaller scale of enterprise than is the case with
iron ore or most of the base metals. As the mining
industry has concentrated into a smaller number of
larger enterprises, gold and coal remained among the
bastions of the small and medium producer.

Gold Production as a Source of Livelihoods

After steel, aluminium, and copper, gold has the fourth
highest value in terms of world metals production.

It may well, however, be responsible for far more than
its relative share of total mining employment. An
estimated 12—15 million artisanal miners in the world
support several times that number of family members.
Though it is difficult to estimate the fraction of these
millions of people engaged in gold mining, it is clearly
very significant. It is estimated that perhaps 20% of
total world gold production comes from artisanal and
small-scale mining. In many countries where this is an
important source of employment, the sector accounts
for the majority of gold production.

Company Base
1 AngloGold South Africa
2 Newmont us
3 Gold Fields Ltd South Africa
4 Barrick Canada
5 Placer Dome Canada
6 Rio Tinto UK
7 Homestake us
8 Harmony South Africa
9 Normandy Australia
10 Freeport McMoran us
1 Ashanti Goldfields Ghana
12 Durban Roodepoort South Africa
13 Kinross Canada
14 Buenaventura Peru
15 Newcrest Australia
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Even in the formal sector, gold supports a large
number of small companies. A high proportion of the
well-known Canadian and Australian junior companies
are in gold, which collectively employ a considerable
number of people; small and medium-sized companies
are frequently found in almost all gold mining regions.
Even in the large end of the industry, gold is a major
employer. The top 15 gold-producing companies in
1999 and 2000 employed approximately 250,000 people.
(See Table 5—4.)

According to the World Gold Council, gold accounts
for a significant proportion — ranging from 5% to
nearly 40% — of the exports of many heavily indebted
poor countries.

Gold has been central to the development of South
Africa, though declines in gold employment in this
industry in recent years have been a difficult problem
to manage. (See Box 5-3.) In many countries where
gold mining is currently important, there are at present
limited options for alternative industrial activities to
support economic development.

1999 2000 Employment (2000)
(tonnes) (tonnes)

215.2 225.3 77,600

130.0 153.7 10,800

118.7 121.2 55,000

113.8 116.4 5,500
97.9 92.8 12,000
92.9 84.9 5,100°
743 68.6 na
41.4 66.8 42,600
58.8 64.5 na
74.0 59.1 7,800°
48.6 54.0 10,400
21.7 35.7 19,111
31.3 294 1,600
23.6 28.5 1,800°
26.3 219 na

“Number of employees in Rio Tinto’s gold mining interests in Kennecott Minerals (US), Kelian (Indonesia), Lihir (Papua New Guinea), Morro do Ouro (Brazil), Peak (Australia),
and Rio Tinto (Zimbabwe). °Includes employees from the company’s copper production. °Includes employees from the company’s silver and other precious metals production.

Source: Gold Fields Mineral Services (2001); company annual reports.

MMSD THE MINING, MINERALS AND SUSTAINABLE DEVELOPMENT PROJECT

101



MMSD THE FINAL REPORT

South Africa is the world's leading gold producer, providing
nearly 17% of all newly mined gold in 2000. Its share of the total
has shrunk dramatically, however, from a peak of more than 70%
in the 1960s and 1970s as other producers have grown in
importance and its output has fallen.

In 2000, South African gold production fell for the seventh
consecutive year, dropping by 21.2 tonnes, or 4.7% from its 1999
level, to reach 428.3 tonnes. Production levels have suffered as
ore grades have fallen and lower gold prices have forced the
closure of less payable or profitable areas. South Africa still has
more than a third of known global reserves, but much of the
more accessible gold has been mined, leaving reserves that are
deeper, of lower grade, and more expensive to extract, though
change in operations and the exchange rate have kept many
South African producers competitive. The fall in the price of gold
has had a severe impact on South Africa’s gold mining industry.
There has been substantial restructuring, involving both
company mergers and massive cuts in employment.

Employment in the gold industry has fallen drastically over the
past decade, and today the mines account for just 2% of the
registered labour force. From more than a half-million in the late
1980s, the number employed fell to 257,000 (including 130,000
non-South Africans) in 1998. Gold exports fell from US$6.3 billion
in 1994 to an estimated US$4.4 billion in 1998. Because of gold
mining’s links with other sectors, however, it is estimated that
for every three people working in a mine, another person is
employed by industries that serve mining. In addition, on
average each worker in the gold industry supports 7-10
dependents.

Source: Gold Fields Mineral Services Ltd (2001); CRU International (2001); Chamber
of Mines of South Africa, personal communication (2001).

Gold may also be disproportionately important at the
exploration stage. Certainly, artisanal and small-scale
prospectors have been over a good part of Earth’s
surface. So have junior exploration companies and
others with more sophisticated techniques. The
western world has been spending several billion dollars
per year on gold exploration — substantially more

than is spent looking for copper, zinc, and nickel
combined."”

Overconsumption of Gold?
As with all minerals, there are arguments that current
levels of consumption by some consumers are

excessive. In part, this is the perception that jewellery —
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at least in industrial countries with effective savings
alternatives to holding gold — is a nonutilitarian end,
despite the seemingly universal human desire to be
decorated and to decorate possessions. They argue this
purpose could be served by other materials that have
less environmental and social impact from production.”
They believe that people have a duty to be responsible
consumers in the interest of sustainable development,
and that high levels of personal gold consumption are
inconsistent with that objective.

Those who feel that consumers should prefer other
materials have just as much right to make that
argument as the World Gold Council has to convince
consumers to use more gold, though they may have
fewer resources at their disposal. In May 2001, the
World Gold Council, an industry-sponsored
organization, launched a US$55-million campaign to
‘remind consumers that gold’s intrinsic value extends
beyond fashionability, leading it to be revered by
almost every culture for its radiance, beauty and
spiritual richness’.” Independent of the World Gold
Council, the Gold Marketing Initiative is asking gold
companies producing more than 100,000 ounces a year
eventually to contribute US$4 per ounce of annual
production to gold promotion.” Since no nation seems
ready to adopt eco-efficiency policies to restrain gold
consumption, the jury in this case will be the world’s
consumers.

The other argument, which has long raged among
economists without any sign of abating, is whether
gold should continue to be used to back world
currencies or whether this role is outmoded, with gold
now a ‘barbarous relic It is not hard to see how some
have agreed with British economist John Maynard
Keynes, who said ‘the form of digging holes in the
ground known as gold mining...not only adds nothing
to the real wealth of the world but involves the
disutility of labour’.” (Even Keynes, however,
acknowledged gold had ‘played its part in progress’ and
was an effective means of generating employment.)
For Keynes, it is intuitively odd that so much human
labour and capital goes into producing a product that
is then often kept underground in vaults where no one
does anything with it. Yet eminent economists argue
that gold will have a continued role as a reserve asset
‘for a long time to come’.”

Underconsumption of Gold?
How, besides providing livelihoods, can gold help meet

THE MINING, MINERALS AND SUSTAINABLE DEVELOPMENT PROJECT MMSD



the needs of the world’s poor? As in the case of lead,
there is a single dominant use. Although there may be
other ways in which the needs of the poor could be
met by access to gold-containing products, there is one
use that is most important simply in terms of quantity:
gold in jewellery (and some other forms) is the store
of value that in many societies has long been the
principal hedge against currency depreciation for those
without access to other reliable means of saving. Quite
simply, if the poor had enough income enhancement
to be able to save, they might very likely save in the
form of gold.

This, however, can create problems for broader
economic development. If these savings are not
banked, they cannot back the expansion of credit and
availability of capital. (See Box 5—4.) Other
macroeconomic effects could also be considered
undesirable: in 1998 alone, India imported more than
600 tonnes of gold, at a cost of almost US$7 billion —
a big component in the soaring cost of non-oil
imports.

The Future of Gold as a Reserve Asset and the Future Price
of Gold

Taking into account variations since the 1960s, gold
prices have been relatively stable in recent years despite
their general decline. (See Figure 5-7.)

The future of gold as a reserve asset of central banks
will be a major factor in the future of the market and
price. But it is not the only factor. Others are the
extent to which gold is still recognized and used by
individuals as an inflation hedge or store of value,
whether uses other than jewellery grow, and

whether individual consumers decide to increase

or decrease the amount of gold jewellery that

they buy.

Central Bank Gold Policy

The extent to which gold still serves to stabilize the
world monetary system is hotly debated, and the signs
are mixed. Taken together, central banks have become
net sellers of gold. The modest rise in gold prices after
the events of 11 September 2001 was a clear sign —
there was no flight to gold. It is also possible that gold
played a role in limiting the economic crisis in
Argentina in 2002.

Central banks together still hold a very substantial
fraction of above ground stocks. Much depends on
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India’s experiment with its gold bank is an attempt to get
privately held gold into the banking system, where it could be an
effective source of development capital. Through the Reserve
Bank of India, the government itself holds just 400 tonnes, in
contrast with 12,000—13,000 tonnes thought to be in private
hands. In January 1999, the government more than doubled the
customs duty to try to curb the outflow of funds for gold
purchases. At the same time, the finance minister set out the
blueprint for a new strategy, to be implemented through a Gold
Deposit Scheme to bring gold back into circulation. The intention
was to reduce the country’s reliance on imports and provide
owners of bullion with some additional income.

The scheme also freed owners from the problems of storage,
transport, and security. The depositor earned interest on an
otherwise unproductive asset by lodging it with approved banks,
and was also able to collateralize that asset.

An example of a typical gold deposit scheme was that launched
by The State Bank of India in November 1999. An individual,
family, trust, or company could deposit as little as 200g of gold,
for three to seven years, in return for a gold certificate that pays
tax-free interest of 3-4%. At the end of the term the certificate
can be exchanged for an equivalent amount of gold, or the
market value of the gold, with no capital gains tax.

The certificates are transferable, and can be used as security
for a loan. Gold deposited can be withdrawn early, but with an
interest penalty. Banks offering deposit schemes lend the gold
to local jewellers at an interest of 9-10%, less than the cash
borrowing rate. The interest spread pays for assaying, refining,
paying local tax, and hedging against the risk that the bank will
not be able to lend out all its gold for periods to match the
deposits. Initial targets for the scheme were ambitious. The
State Bank announced a goal of 100 tonnes in the first year,
which would mean a saving of about US$1.2 billion in foreign
exchange.

The gold deposit scheme targets households in the hope that
they will take advantage of the opportunity to earn interest on
their gold. The scheme is not without its obstacles, however.
Most of the gold in India is in the form of jewellery, which would
have to be melted down to bullion on deposit, destroying the
value of the work, which is usually about 10-15% of the retail
value. A more serious difficulty is that much of the gold in
private hands has been bought with non-declared income,
which its owners are reluctant to declare for fear of
investigation by tax officials. By January 2001, the designated
banks had succeeded in raising only 6179kg of gold. The State
Bank of India had raised the bulk — about 5800kg, which is
nowhere near what it had originally projected.

Source: World Gold Council (2001) p.17; Economic Times of India, March 20, 2001.
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whether these institutions as a group are net buyers or
net sellers, and on what scale. Of the 170 countries
reporting to the International Monetary Fund (IMF)
in the late 1990s, 70% declared some gold as part of
their reserve assets. Ten countries reported that they
definitely did not hold any gold; another 41 did not
declare either way.” The US holds around three-fifths
of its foreign reserves in gold. The European Union has
about 27% of its reserves in gold. At current market
prices, the international average is about 16%.

In the 1990s it became clear that the commitment of
some governments to maintaining gold as a store of
value was declining. The drop in official purchases of
gold and the increase in sales indicated that some
bankers thought it time to change policy. This caused
concern to the gold producers and other governments.
The world’s key financial organizations (official
institutions and the IMF) hold the equivalent of 15
years of mine output.” As there was no coordinated
approach to gold sales by either miners or central banks,
there was growing fear of a collapse of the gold price.
When prices fell, much of the loss affected countries in
sub-Saharan Africa. Gold mining employment in South
Africa alone is said to have declined by some 300,000,
in what 1s known there as the Gold Crisis.”
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On September 26, 1999, the Central Bank Gold
Agreement (also known as the Washington Agreement
or Washington Accord) was announced.” A group
consisting of the members of the European Monetary
Union, the European Central Bank, the UK, and
Switzerland, with the tacit agreement of the US
Federal Reserve, the Reserve Bank of Canada, and the
Bank of Japan, agreed on a programme to stabilize the
gold market. Together with the IME these participants
control well over 20,000 tonnes of gold reserves.”

The main provisions of the agreement were a freeze
on any additional lending by the signatories and a limit
on gold sales to 2000 tonnes over five years, with no
more than 400 tonnes to be sold in any one year. What
happens at the end of the initial five-year term of the
agreement in 2004 is still uncertain. As a group, central
banks have not returned to the market as buyers of
gold in any significant quantities and they remain
sizeable net sellers. The increasing reliance on the US
dollar, notably in Latin America, has been accompanied
by gold sales. The emergence of currency blocs, such as
in the European Union, has meant the pooling of

reserves.

Future agreements affecting the gold market will be of
key concern. While central banks as owners have to
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decide what is in their interest, these decisions are
fraught with consequences for others and should be
made in an atmosphere of consultation and
transparency.

Availability of Gold

Total world geological resources of gold are estimated
to be about 100,000 tonnes, including 15-20% in the
form of by-product resources. * (See Table 5-5.)"'
Some of the 9000 tonnes in US resources would be
recovered as by-product gold. At the current production
rate, these resources would last about 25 years.

As with the other metals studied, physical availability is
in the short and intermediate term less of an issue than
are environmental, social, and political challenges to
producing these reserves. The gold industry faces
challenges at the market level, as indicated. For
aluminium, energy requirements for smelting are a

key issue. For copper, smelter emissions are a

major problem. For gold, there are somewhat

different issues.

First, given the gold industry’s focus on exploration
and the multiplicity of the people and companies that
explore for gold, the issues of land rights will be
prominent. These include the important question of
acceptability to indigenous and aboriginal
communities and the continued debate over what areas
are or should be ‘off limits’ to exploration and mining.

Country Gold Reserves Gold Resources
(tonnes) (tonnes)
South Africa 19,000 40,000
United States 5,600 6,000
Uzbekistan 5,300 6,300
Australia 4,000 4,700
Russia 3,000 3,500
Canada 1,500 3,500
Brazil 800 1,200
Other Countries 9,300 11,800
World Total® 49,000 77,000

*May be rounded.

Source: US Geological Survey, http://minerals.usgs.gov/minerals/pubs/commodity/
gold/300300.pdf

(11 December 2000).
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While these concerns are not unique to gold, they may
be of particular importance for this commodity.

Second, the ratio of the volume of waste to the
volume of product will continue to attract attention.
Calculations can be done many ways, but all concur
that for low-grade gold deposits, some number of tons
of waste — and correspondingly high amounts of
energy and water — may be needed to produce a
relatively small and simple gold object. This will
continue to strike some people as wasteful, and some
of them will link this concern to the question of
whether use as jewellery or bullion in bank vaults is
somehow less utilitarian than the industrial uses more

common for other metals.

Third, for whatever reason, a number of the highly
publicized accidents and failures of recent years

that have fuelled public concerns over safety and
environmental protection have occurred at gold sites,
from Baia Mare and Merrespruit to Summitville and
Omai. Ensuring that all who are mining have the
capacity for sound environmental management is a
challenge for all of industry; clearly not all do.

Finally, using cyanide to extract gold is the technology
of choice for larger gold companies; mercury is still the
agent of choice for a large part of the artisanal sector.
Both of these technologies have caused significant
environmental concern. The extent to which the new
cyanide code (see Chapter 10) or other steps will
improve both management and perceptions, and
continued progress in controlling mercury use, will
both be important concerns.

Fuels and Industrial Minerals

Coal

Need and Availability

Coal has been an important energy source for
centuries.” In 2000 it provided 24.9% of the world’s
primary energy requirements.” In addition to being
used to generate electricity, coal is used directly for
heating. This includes important industrial processes
such as steel and cement manufacture. Coal, when
processed into coke, is also important in production of
iron and steel.

The types of coal may be ranked in order of increasing
carbon content and decreasing moisture content:
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lignite (brown coal), sub-bituminous, bituminous, and
anthracite. The last three are known as ‘black coal’ and
the last two as ‘hard coal’. Most types of this mineral
have specific uses. Among the hard coals, steam

or energy coal is used for electricity generation or
conversion into other forms of secondary energy.
Although all categories of coal can be used for
electricity generation, power plants have to be
designed to handle specific types of this material.

A plant designed to burn bituminous coal, for
example, cannot burn brown coal. Coking coal is
always bituminous.

Coking coal is used by the steel industry in the stage
involving production of blast furnace iron. While all
coking coals can be burnt in suitably designed power
plants to generate electricity, the reverse is not true in
that bituminous steam coals cannot all be converted
into coke. An important feature of coals used by the
steel industry is that they should have as low a level of
ash and sulphur as possible.Coal is also used to produce
liquid fuels, chemicals, polymers, and plastics.

Significant deposits of coal exist on all continents,
meaning that availability at the global level is not
currently a critical issue. Coal is produced in over 50
countries. Known total reserves of coal are shown in
Table 5-6. In 2000, a total of 3639 million tonnes of
hard coal were produced, along with 895 million
tonnes of brown coal.* On this basis, the world has
more than 200 years of coal reserves. It is important to
remember that while coal production in Europe is
declining rapidly, this is not true in all industrial
countries. US production, for instance, increased from
710 million tonnes in 1980 to 899 million tonnes in
2000. Most important, not all types of coal are suitable
for all purposes. Nor are all types found at comparable
grades all over the world.

Reserves Share of total
(billion tonnes) (per cent)
North America 256.5 26.1
Europe 122.0 12.4
Former Soviet Union 230.2 23.4
Asia Pacific 292.3 29.7
Rest of World 83.2 8.4

Source: BP Energy Statistics, June 2001
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Like gold, coal is relatively easy to identify, and often
fairly accessible to exploitation by basic technologies.
This means that in many regions of the world
production of coal by small and medium-scale
enterprises is fairly common. For the same reasons,
there is considerable small-scale and artisanal activity in
several countries, notably China.

Some types of coal are traded internationally for
specific uses, particularly the sub-bituminous and
bituminous types. For instance, about 39% of coking
coal (192 million tones) was traded internationally in
2000. In contrast, the 574 million tonnes of hard coal
traded internationally represented only 16% of the
total world production of this type. Due to the high
moisture content of brown coal, it is uneconomic to
transport this type over long distances. In the three
largest coal-consuming and -producing economies
(China, US, and India), over 95% of production is used
domestically.

For coal that is traded by sea, the patterns of supply
differ by region and by category of coal. The major
suppliers of steam coal into the Pacific region are
Australia, China, and Indonesia, whereas the major
suppliers into the Atlantic region are South Africa,
Colombia, and Russia. The major suppliers of coking
coal into the Asian market are Australia and Canada,
while in the Atlantic it is Australia, the US, and Canada.

Over 80% of the world’s coal production is used in its
country of origin. In some countries, coal is a
particularly important energy source. Poland, South
Africa, Australia, and China all rely on coal to produce
over 75% of their electricity, since they have limited
alternative fossil fuel energy sources. In many countries,
coal is a key fuel for domestic heating and cooking.

Changes in the demand for coal are affected by global
competition from other fossil fuels such as oil and gas.
With the exception of Japan and the US, the demand
for steam coal for electricity generation in many
industrial countries is decreasing. In Europe, the
availability of cheap natural gas has resulted in the
output of coal-fired power stations being reduced and
smaller, less efficient stations being closed. An
additional factor affecting coal production in Europe
has been the higher costs than new mines in countries
such as Colombia, Australia, and Indonesia. Subsidies to
support coal mining in Europe are being reduced and
coal production is declining, even though imports into
the major European nations are increasing.
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A key area for growth in coal production is the Pacific
region. Unlike in Europe, the ability to develop gas
infrastructure is limited in many parts of the Pacific.
As a result, coal-fired power stations are seen as being
needed to meet the surge in electricity demand
associated with industrial growth and rising living
standards.

Factors Affecting Future Coal Use

A key factor affecting demand for coal is the
technologies employed in its use. Despite an increase in
the production of pig iron between 1990 and 2000,
total world production of coking coal declined from
548 million tonnes to 497 million tonnes. This is partly
due to an increase in the efficiency of blast furnaces,
but also to more stringent environmental controls.
Demand for coking coal is linked closely to pig iron
output across the world.

Steel companies have introduced equipment that
injects coal directly into the blast furnace as a
substitute for coke. It is estimated that currently

32 million tonnes of coal are being injected into blast
furnaces worldwide. Coal for injection purposes does
not require coking properties. It does, however, need
the same levels of chemical purity as coking coal. The
technology of coke making has developed so that
poorer coking coals can be used at increasing levels in
the mix of coals being fed to coke ovens. Currently
this technology is used mainly in Asia and South
America. These coals are often the same as those used
for injection and have resulted in a second category
of coking coal being established. This category is
often referred to as semi-soft coal in contrast to
high-quality coking coals, referred to as hard

coking coals.

As with other carbon fuels, policies set by governments
and producers have always had significant implications
for coal use. For instance, following the oil price
shocks of the 1970s, electric utilities turned from oil to
coal, and by 1983 the trade in steam coal exceeded
that of coking coal. Energy policy is now increasingly
influenced by environmental concerns, which may
have significant implications for the way in which coal
is used and overall demand.

There are numerous environmental concerns relating

to coal use, including emissions of polluting gases
associated with iron and steel production and direct
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combustion for electricity generation. Technologies
have been developed to address these, many of which
are relatively well established in industrial countries.
An example is systems to remove sulphur from flu
gases in power stations (although this requires limestone
to be mined). The concept of clean (or cleaner) coal
technology incorporates numerous innovations that
reduce emissions and use coal more efficiently. One
example is fluidized bed coal combustion, which
reduces emissions of nitrous oxides and leads to the
efficient capture of sulphurous gases.

Emissions of carbon dioxide are now widely
acknowledged as one underlying cause of global
climate change and may therefore have significant
effects on future coal use.” Coal has the highest
carbon-to-hydrogen ratio of any fossil fuel and
therefore produces a higher proportion of carbon
dioxide than fuels such as oil or natural gas.
Conventional modern coal-fired power stations
operate at efficiencies of approximately 38%, compared
with advanced ‘combined-cycle’ gas-fired plants that
operate at 55% or more. Older coal-fired plants
operate at much lower efficiencies. Some modifications
can raise efficiencies (the conversion of the chemical
energy present in coal to electricity) up to 40%. The
next step in coal-fired technology is to convert coal
into gaseous form and then burn it in a combined-
cycle gas plant. Overall efficiency levels in the region
of 50% may be achieved. Clearly, a key area of concern
to industry, governments, and other actors is the
transfer of these technologies to countries where coal
use for electricity generation is increasing rapidly.

Obviously the contribution of coal combustion to
carbon dioxide emissions needs to be evaluated
alongside other sources and other gases (such as
methane from reservoirs for hydroelectric power
plant).” The Kyoto Protocol (part of the 1992
Framework Convention on Climate Change) or
subsequent agreements may cause many governments