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The search for sustainable resource de-
velopment is the search for ways to
achieve the benefits of economic devel-
opment, to alleviate poverty and ease hu-
man suffering, while protecting the envi-
ronment so that future generations may
enjoy these benefits as well. Those who
design and implement public policies re-
lated to mining and the environment face
a particularly complex challenge. Mining
projects can bring to a country and a
community opportunities for employ-
ment, foreign exchange with which to
upgrade equipment and technologies,
government revenues to pay for schools,
hospitals, and roads, and a wide range of
other benefits. Many mines are located in
remote areas, where there are few alter-
native sources of employment, and the
chance to realize these benefits is often
welcomed by both government and citi-
zens. Often associated with those bene-
fits, however, is an equally wide range of
environmental costs arising from impacts
on health of the surrounding communi-
ties and ecosystems.

Often pressured by non-governmental
organizations, banks, the public, and
mining companies themselves, govern-
ment decision makers ask: What are the
public policies most likely to render the
benefits which mining brings, while min-
imizing or mitigating the environmental
costs? Under what regimes of ownership,
management, and regulation are these
challenges most likely to be successfully
met? And of particular interest today,
what are the barriers and opportunities
for governments considering privatiza-
tion of their state owned mining inter-
ests?

There is no long tradition of successes
and failures to refer to in answering these
questions; there are few policies which
have been formulated and reformulated
to reflect lessons learned, for until the
very recent past these questions were not
asked. Hence, it is difficult to issue a
clear prescription, and I will not attempt
to do so in this paper. I will, however,
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propose a set of conditions against which
to measure the potential success of poli-
cies designed to achieve economic and
environmental sustainability in mining
and conclude with a discussion of the
barriers, obstacles, opportunities, and
risks in regimes considering privatization
of mining.

Background

The health, safety, and well-being of
miners, and of those living at and near the
mine, are often at risk. Some of the risks
to the human population are directly as-
sociated with mining activities: open,
abandoned shafts and adits result in
many deaths and injuries each year;
windblown mine waste can contaminate
crops; tailings dams can collapse and de-
stroy homes. These examples are obvi-
ous and relatively easy to control. Many
direct human health risks are more subtle
and so more difficult to understand and
predict; multiple pathways for exposure,
poorly understood dose-response mecha-
nisms, confounding socio-economic var-
iables, and naturally occurring back-
ground levels of contaminants all con-
tribute to this difficulty. While much
progress has been made in recent years, it
is still a fact that inadequate mine ventila-
tion, poor construction, and the lack of
basic safety precautions continue to
threaten the health and safety of miners
throughout much of the world.

Residents of mining settlements are
often subjected to other impacts which
are less obvious. Transient, even semi-
permanent, workers can create social in-
stability and introduce sexually transmit-
ted diseases, alcoholism, and increased
violence into communities. The loss of
traditional cultural values is one of the
greatest threats to host communities.
Whether peopled by members of the
dominant culture or by indigenous
groups, the life of towns and villages is
often irrevocably changed; such ele-
ments as local history and folk-knowl-
edge, traditional crafts, religious practic-
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es, familial systems, holiday celebra-
tions, have often been lost in the race to
extract resources. It may become increas-
ingly difficult to protect sites of historic,
archeological, or religious significance.
The most serious threat to human health
in many mining communities is the lack
of basic infrastructure, primarily water
and sewage treatment systems.

The range and types of ecosystem deg-
radation which may occur will be deter-
mined by geochemistry, climate, topog-
raphy, hydrology, mine design, and
many other factors specific to each min-
eral deposit. Acid rock drainage can car-
ry metals into nearby streams and rivers,
damaging fisheries, agriculture, and rec-
reation. Groundwater contaminated by
discharges from mine operations can mi-
grate into drinking water wells. Turbidity
produced by tailings deposited into rivers
and bays may affect aquatic life. Many
species may be affected when pathways
for migration and breeding grounds are
disrupted.

Evaluating progress

Governments, regulators, and the citi-
zens of mining communities face the
challenge of designing and implementing
public policies which will achieve a sat-
isfactory balance between the total social
benefits which can be derived from min-
ing and the total social costs which arise
from the degradation of human health,
social stability, and the natural environ-
ment.

This process must take into account
distribution: designing public policies
which assure that, to the extent possible,
those who receive the benefits of mining
bear its full cost. This is no small chal-
lenge, as the beneficiaries from mining
projects range from suppliers to miners
to children schooled in company schools
to offshore shareholders, to the banks in
London and New York that finance suc-
cessful projects. This question of equity
is neither simple nor transparent and can-
not be reduced to a simple equation. To
address it will require wisdom, judge-
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ment, and foresight on the part of deci-
sion makers, but address it they must.
Given the difficulty and uncertainty of
this task, is there a starting point at which
these abstract concepts can be interpreted
in a meaningful way so as to assist deci-
sion makers?

There are at least two specific criteria
which, if achieved, indicate that progress
is being made. The first is that contami-
nants do not leave the mine site. When
fisherman and farmers downstream from
the mine cannot fish and farm because
copper or cyanide has spilled from the
mine site into the river, they are subject-
ed to a cost for which there is no com-
mensurate benefit. This is one of the
principles underlying the “polluter pays”
policy which most countries are attempt-
ing to adopt.

Policies which support the achieve-
ment of success in this measure include a
commitment to baseline studies, often in
the context of environmental impact as-
sessments, so that it can be determined
whether contaminants have been trans-
ported off the minesite. At a minimum,
monitoring, inspection, and some system
of enforcement will be necessary to as-
sure that the polluter pays.

The second criteria is that there should
be no intergenerational transfer of the
costs, social or private, associated with
the mine. If subsequent land uses are not
possible, if the mined land has no eco-
nomic use after the closure, all future
streams of income which would have de-
rived from that piece of land are effec-
tively transferred to the current genera-
tion. While this generation receives the
benefits, all future generations pay the
cost.

This having been said, it has been co-
gently argued that some mines are so far
distant from human settlements, or locat-
ed in such inhospitable climates, that
there is almost no probability that future
generations would attempt to find other
economic uses for that mined land. In
this circumstance, a decision must be
made weighting future generations’ free-

dom to choose against greater profits in
this generation; this is ultimately a politi-
cal decision which will, again, require
the judgement and wisdom on the part of
designated leaders.

One of the more important intergener-
ational transfers is the high social cost to
communities facing the transition to a
post mining economy. Policy options to
address this issue include, but are not
limited to planning early for economic
diversification; negotiating re-training
and re-location provisions with the min-
ing company; communicating early and
often with the community that closure is
expected; and incorporating some of
these costs into bonding, bank guaran-
tees, trust funds, and other financial as-
surance schemes.

Mining environmental
management and privatization
The objectives of privatization are many
and varied. First, and most often cited, is
the argument that privatization will cre-
ate vigorous, competitive markets in
which prices, rather than social policies,
will drive the behaviour of firms and the
factors of production they employ. Other
objectives include the desire to attract
foreign investment, generate funds to
offset mounting public debt, and intro-
duce newer, more profitable technologies
to industries which have languished un-
der public guidance. Are these objectives
compatible with the global mandate for
economic development and enhanced en-
vironmental performance and, in particu-
lar, can the mining industry be expected
to perform in such a way that these out-
comes will indeed be achieved? There
are at least three views about how this
question might be answered, with strong
arguments to support each.

The first view is that yes, indeed, pri-
vatization will result in better environ-
mental protection. Successful, realistic
sustainable environmental outcomes are
most likely to be achieved by privately
owned companies acting in response to
the pressures of the free market. Underly-
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ing this conclusion is the premise that
good miners pollute less, a premise
which is empirically observable in many
countries. Good mining practices result
in higher rates of recovery, with less
waste production, which in turn results in
higher profits. This is achieved by careful
site selection and design, application of
state-of-the-art environmental technolo-
gies and engineering practices, and ac-
quisition of the best managerial, engi-
neering and scientific talent, all of which
have become standard practice for many
of the largest mining companies. There is
abundant evidence that many multina-
tional firms employ best environmental
practices which often exceed the require-
ments of the host country.

While one cannot know with certainty
what motivates the higher level of envi-
ronmental performance for the large mul-
ti-national firms, public pressure from
non-governmental organizations dedicat-
ed to policing the environmental conse-
quences from large mines has certainly
had a major impact. The scrutiny of non-
governmental organizations has also
been credited with creating an incentive
for multinationals to make social invest-
ments in infrastructure, economic diver-
sification, local hiring guarantees, and
other provisions to minimize the social
impacts of mining. While this may in part
be true, I believe it also reflects the wis-
dom derived from hard-learned lessons,
the wisdom that strong partnerships with
local communities will, in the long run,
result in reduced costs for labour turno-
ver, illness, accidental deaths and inju-
ries, lost work days, and community
strife.

If a country is fortunate enough to
have deposits of sufficient size and grade
to attract the multinationals, this optimis-
tic view of the benefits of privatization is
in many ways justifiable. It is possible,
even likely, that intense public scrutiny,
and highly competitive market condi-
tions, will lead to the achievement of our
two that the measures of long-term suc-
cess in sustainable outcomes-the absence
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of intergenerational transfers of environ-
mental and social externalities and the
elimination of offsite transport of con-
taminants. The primary challenges for
the government, and its regulators, will
be to negotiate financial terms and agree-
ments which capture a sufficient share of
the rent; to have regulations in place
which are fair, appropriate, and consist-
ent; and, if necessary, to have the capaci-
ty to enforce agreements and compliance
with environmental regulations.

The second view about privatization
and the potential success of managing
mining to achieve the long-term success
in the measures of sustainability is quite
different. This view holds that state-
owned mining interests, in many cases,
have through poor management and a
misdirected set of social and political in-
centives created a circumstance in which
the richest mineral deposits have been
exploited and the benefits squandered.
The available domestic labour force is
uneducated, unwilling, and perhaps una-
ble to work in the fashion required by rig-
orous competitive conditions. Those or-
ganizations and individuals which have
benefited the most from state-owned
mining activities can be expected to be
obstructionist, politically and otherwise,
in order to continue to receive the bene-
fits to which they have become accus-
tomed.

What is the potential to achieve envi-
ronmental gains and economic improve-
ments under this set of circumstances?
With a sufficiently rich mineral endow-
ment, and the consequent promise of eco-
nomic returns, many mining firms would
be willing to risk investment. If the min-
eral endowment is such that only small
and medium-sized firms are attracted,
there are likely to be many obstacles to
governments fully maximizing the bene-
fits of mining while minimizing the envi-
ronmental costs. For such firms, environ-
mental protection expenditures are often
the first to be sacrificed when cash flows
are constricted. Often this is at the end of
the mine life, when the costs of reclama-
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tion and closure to protect subsequent
land uses are greatest, and the probability
that the firm will declare bankruptcy is
often greatest as well. Without large
numbers of altruistic shareholders or the
scrutiny of non-governmental organiza-
tions to press for good environmental
performance and social responsibility,
many of these firms may have few incen-
tives to perform well and many incen-
tives to perform poorly.

Without the resources of the multina-
tionals, small and medium-sized firm-
sthey often cannot compete for the best
talent or afford the best technologies.
They are more likely to represent a credit
risk to the institutions and individuals
who finance their projects, and can be
more easily pressured into going through
development and into production under
less-than-ideal circumstances so that the
financial investment can be recovered
quickly. To minimize financial risks they
may extract minerals at a rate which does
not allow them to employ the best engi-
neering practices and optimal pollution
prevention techniques. Additionally,
they may not have the experience or re-
sources to participate fully in community
and infrastructure development.

By no means does this glum scenario
predict the behaviour of all firms in this
category. Without the burden of large
numbers of shareholders and many levels
of management to appease, some firms
may have more freedom to try innovative
and low-cost approaches which result in
higher rates of recovery of minerals and
less environmental degradation. Smaller
firms may be more willing and have
more flexibility to negotiate cleanups of
old mine waste as part of their conces-
sion, without the fear that this will estab-
lish a precedent for what will be expected
of them at all of their mines around the
world. Additionally, owners may take a
personal interest in the well-being of
their host countries and participate ac-
tively in local mining associations, as
well as communities, to assure the long-
run success of their mining projects.
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That there is much variation within the
community of small and medium-sized
mining companies who may be willing to
invest is at the root of the biggest chal-
lenge for countries considering privitiza-
tion, either domestically or through for-
eign investment. Much progress can be
made toward the twin goals of economic
development and environmental protec-
tion; however governments will have to
make visible a strong and unified politi-
cal will; provide substantial funding to
develop and implement systems for base-
line studies, environmental assessments,
permitting, monitoring, and enforce-
ment; and demonstrate a willingness to
work with all affected parties to begin re-
solving conflicts in a relatively transpar-
ent and culturally acceptable manner. All
of this is far easier to prescribe than to
accomplish. Countries hoping to sell
their mineral assets as a quick way to
raise monies to reduce debt may find it
much more difficult and expensive than
expected to avoid additional environ-
mental degradation and economic dislo-
cation.

Yet another view is that state-owned
mining interests are the best vehicle to
achieve the joint objectives of economic
development and environmental protec-
tion. This view would be supported by
the premise that the greatest costs of min-
ing are the social costs, which often far
exceed private costs. For example, one of
the more serious environmental effects
from past mining has been watershed
degradation. In cases where severe deg-
radation has occurred, the economic base
for most other activities within the water-
shed has been profoundly affected. Wa-
tersheds may cross national political
boundaries, putting some countries at
risk of violating international treaties or
agreements if waters become severely
polluted.

However, because watersheds by defi-
nition drain quite large geographic areas
which contain multiple sources of envi-
ronmental contamination, it is seldom
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possible to achieve measureable environ-
mental improvement by targeting the
clean up of waste from one industry. For
watersheds to be properly protected and
restored, the cooperation of business
owners, manufacturers, road main-
tainence crews, farmers, residents, and
miners, is required. This type of solution
requires building broad political coali-
tions, acquiring the resources to encour-
age and assist those impacting the water-
shed to change practices, and then taking
coordinated, incremental steps toward
improvements which may not be signifi-
cantly observable for years, if not dec-
ades. One can argue that state owned
mining interests are more likely to em-
brace the long term management of re-
gional, amorphous environmental degra-
dation.

In theory, it is the state that should be
more likely to embrace this type of re-
gional, long-term management of severe
environmental degradation, which will
primarily benefit generations yet to be
born. With the mandate, explicit or not,
to carry out business in such a way as to
achieve ancillary social objectives, it is
possible to envision state owned mining
enterprises creating income and employ-
ment in mine waste remediation projects,
for example.

The primary support, however, for the
continued participation of state interests
in the mining sector is that the reasons for
which states became involved initially
have not gone away. These reasons in-
clude the expatriation of the profits
earned in the extraction of a finite re-
source, the presence of large and immu-
table regional pockets of severe poverty
and unemployment, and the oftentimes
inequitable distribution of the benefits of
mining. |
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