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FOREWORD

While sustainable development is a term that is frequently used, its juxtaposition with
minerals and metals is frequently viewed as a contradiction. This means that, to date,
very little has been written on the sustainable development of minerals and metals. This
book is an attempt to foster a discussion on this important topic. Through the eyes of
several authors, this book explores and analyzes how sustainable development can be
related to mineral enterprises.

As UNEP’s mission is to provide leadership and encourage partnerships in caring for the
environment by inspiring, informing and enabling nations and peoples to improve their
quality of life without compromising that of future generations, we are pleased to
collaborate with the Institute for Global Resources Policy and Management, Colorado
School of Mines and the Metal Mining Agency of Japan in the production of this book.
UNEP’s Division of Technology, Industry and Economics (DTIE) is helping decision-
makers in government, local authorities, and industry develop and adopt policies and
practices that: are cleaner and safer; make efficient use of natural resources; ensure
adequate management of chemicals; incorporate environmental costs; and reduce
pollution and risks for humans and the environment. As minerals and metals products are
significant contributors to society, we need to understand better the components of
sustainable development so as to understand the future of mineral investment. Many
countries need environmentally sensitive, socially responsible mineral development to
provide the economic base for their other aspirations including poverty alleviation.

UNERP is pleased to collaborate in producing this publication. I trust that all readers will
find it thought provoking and valuable in understanding sustainable mineral
development.

Jacqueline Aloisi de Larderel
Director, DTIE



Table of Contents

Foreword
List of Boxes, Figures and Tables
Preface J. Otto / H. Myoi
Description of the Authors
Acknowledgements
Introduction J. Cordes
Part L. Perspectives on Sustainable Development
Chapter 1. Normative and Philosophical Perspectives on Sustainable Development

J. Cordes
Chapter 2. Sustainable Development and the Mineral Industry R. Eggert
Part 2. Processes for Furthering Sustainable Development
Chapter 3. The Stakeholders: Interests and Objectives O. Ostensson
Chapter 4. Institutional Frameworks: Process and Implementation J. Otto
Chapter 5. Engaging Stakeholders A. Brett/J. Epps
Part 3. Assessment Methodologies and Indicators
Chapter 6. National Assessment Methodologies and Measures W. Martin

Chapter 7. Project Assessment Methodologies and Measures: The
Contribution of Mining Projects to Sustainable Development G. Davis



List of Boxes, Figures and Tables

Chapter 1

Box 1.1.
Box 1.2
Box 1.3
Box 1.4
Box 1.5
Box 1.6
Box 1.7
Box 1.8

Chapter 2

Box 2.1
Box 2.2

Chapter 3

Box 3.1
Box 3.2
Box 3.3
Box 3.4
Box 3.5
Box 3.6
Table 3.1

Chapter 4
Table 1
Box 4.1
Box 4.2

Box 4.3
Box 4.4

The Gifts of the Jews

President Carter’s farewell address to the nation
Brundtland Report views on growth and equity
Hard and soft interpretations of economic liberalism
Ethical versus economic views of pollution

The dangers of economic ultraliberalism

Versions of the Golden Rule

Individualism, self-interest and social responsibility

Mineral reserves as a dynamic concept
Recycling as a source of supply

Objectives of mining companies
Objectives of governments

Objectives of local communities
Objectives of indigenous peoples

Objectives of non-governmental organizations (NGOs)

Objectives of intergovernmental organizations (IGOs)
Issues and stakeholders

A sampling of “international laws” and their potential
applicability to the stages of mining

Evolution of mineral reserve and resource
classification schemes

ICME Charter

ICME Statement of Community Principles

The Mining Association of Canada Environmental
Policy

p.15
p-19
p.24
p-38
p-39
p-45
p-47

p.10
p.18
p-19

p.20



List of Boxes, Figures and Tables (continued)

Chapter 5

Figure 5.1
Box 5.1
Box 5.2

Figure 5.2
Box 5.3

Figure 5.3

Box 5.4

Chapter 6

Box 6.1
Box 6.2

Box 6.3
Box 6.4
Box 6.5
Box 6.6

Chapter 7

Box 7.1
Box 7.2
Box 7.3
Box 7.4
Box 7.5
Box 7.6
Figure 7.1
Table 7.1
Table 7.2

Stakeholder Engagement Model

Placer Dome’s Sustainability Policy

WMC’s Community consultation and social impact
assessment programs at Tampakan, Philippines
Stakeholder Benefits

Integrated Benefits Package to Lihirian People, New
Ireland Province, Papua New Guinea by Lihir Gold Ltd
(an RTZ subsidiary).

Integrated Social and Environmental Management
Model for Mining Projects

North Community Relations Policy: system elements

The Bellagio Principles

The goals of the U.S. President’s council on
sustainable development

Objectives for mining and sustainability

UN indicators of sustainable development
Alternative methods of valuing mineral resources
National development strategy

The nature of social cost-benefit analysis

The problem with discounting

Substitution and sustainable development
Operationalizing sustainable development

An example of sustainable development
Mineral depletion and green income accounting
Gold project cash flows

Indicators of capital stock

Indicators of environmental health

p.10
p-13

p-15
p-18
p.32

p-33
p.34



Preface

The concept for this book originated during a meeting in Tokyo between senior
officers of the Metal Mining Agency of Japan and Professor James Otto of the Colorado
School of Mines. It was perceived that although there exist many books exploring the
concept of sustainable development, none were available that considered the unique
nature of minerals and other non-renewable natural resources. It was decided that such a
volume would serve a useful purpose in exploring and analyzing how the concept of
sustainable development can be related to mineral enterprises.

To assist in planning the volume a panel composed of multi-disciplinary experts
in the fields of sustainable development, environment and mining met and outlined the
types of topics that might be included in the study. This very knowledgeable group,
composed of geologists, planners, mining engineers, social activists, lawyers and
economists debated the preferred content for two days before arriving at the framework
reflected in the table of contents.

The editors then recruited authors to write on each subject heading. Most of the
authors teach and undertake research at the Colorado School of Mines, others were drawn
internationally. Research for the volume took approximately six months to complete.

This volume is intended to reach a wide audience, and thus the content has been
purposefully been maintained at mainly a non-technical level understandable by readers
who are not expert in the specific subject matter. The subject matter addressed is diverse
and is intended to act as an introduction, not as a comprehensive and complete treatment.
We hope that the reader will find it enlightening, thought provoking, and most
importantly, useful in understanding how the principles of sustainable development can
be extended to mineral enterprises.

James M. Otto Hajime Myoi
Institute for Global Resources Policy Metal Mining Agency of Japan
and Management

Colorado School of Mines
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