


The Greenhouse Effect: What
Can We Do About it?

hat can we do about the

Greenhouse Effect?
What should we do about it?
This issue of EPA Journal
explores these questions and
in doing so covers major
aspects of the subject and
touches on a diversity of
viewpoints.

After an introductory
piece, an article explains the
science of the Greenhouse
Effect and discusses what we
know and what we don’t yet
understand about it. Then a
piece explains the
Greenhouse gases—what they
are, where they come from,
trends in their output, and
their impact.

The next section focuses
on ways in which the United
States might try to curb its
output of the Greenhouse
gases and thus limit climate
warming. Included are pieces
on energy conservation,
reforestation, renewable
energy, methane reduction,
and increased efficiency in
transportation. Another

policy option—nuclear
power—is presented in a
forum that airs differing
opinions.

Next is an article on
another possible approach:
adapting our economies and
living styles to global
warming as it may occur.

Then William K. Reilly,
EPA’s Administrator,
presents what he believes
would be a constructive
course of action regarding the
climate-warming issue.

An international forum
follows, with commentaries
by representatives of six
nations on how they feel
about the Greenhouse issue
and what should be done
about it. The countries
represented are Poland,
Brazil, West Germany, the
Netherlands, Japan, and
India.

Then a feature explores the
lessons the world community
has learned in dealing with
its problems with
stratospheric ozone—"the

ozone hole”—that could
apply as nations address the
issue of climate warming.
Another article discusses the
concern about global
warming from a
cost-and-benefit point of
view, weighing the potential
gain to society from certain
levels of effort to control
Greenhouse gases.

The skeptical
viewpoint—doubting the
likelihood of climate
warming—is presented by a
scientist from the
Massachusetts Institute of
Technology. And two
industry viewpoints are
included, one by a large oil
firm expressing its concerns
about the potential costs and
unresolved scientific
questions involved in the
climate-warming issue and
one by a multinational
electronics company which is
drastically cutting its use of
chlorofluorocarbons (CFCs), a
Greenhouse gas and a major
factor in the depletion of

upper-level ozone.

Two complementary
articles discuss the particular
problems and needs of the
developing world in regard to
the Greenhouse Effect. The
first addresses the realities of
developing countries’
economies and the nature of
these nations’ environmental
problems. The second
explains how Western
know-how can help these
countries achieve their
aspirations for a good living
standard while minimizing
environmental impacts.

This portion of the issue
concludes with excerpts from
a speech by British Prime
Minister Margaret Thatcher
to the U.N. General Assembly
on the challenge to humanity
of the Greenhouse Effect and
other environmental
problems.

The magazine concludes
with a regular feature,
Appointments, and a recent
letter to the editor. o
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What We Know;
What We Don’t Know

by Daniel L. Albritton

hat will the Earth’s climate system
do in the 21st century? The answer
is, It will vary.

This answer is perfectly correct but
deceptively glib in that it glosses over
the full import of the point. The Earth is
fundamentally a planet of change: That
fact lies at the heart of the emerging
dialogue between science and public
policy regarding environmental issues
related to global change. -

Given the fact of variation in the
Earth's climate system, however, it is
important to draw a distinction between
natural variation and human-induced
climate change. Based on this
distinction, it makes sense, in terms of
both science and public policy, to break
our initial question down into two
questions: First, can we predict the
naturally varying climate of the next
century (particularly the extreme
swings)? And second, can we predict
how human activities could alter the
average climate?

Although these questions are seldom
posed as two distinct issues, it is clear
that decision-makers need scientific
answers to both questions for the
following reasons:

® Natural Variation. Record-breaking
heat waves or unusually frigid winters
of recent memory demonstrate that
climate variability occurs even on
human time scales. Historical and
geological records amply document
longer-term variations of substantial
magnitude: the Little Ice Age of the 15th
and 16th centuries; the onset of the
current aridity in the southwestern
United States somewhat earlier than
that; and the great ice sheets of
more distant times.

No human causes have been
implicated with these changes; they

(Dr. Albritton is Director of the National
Oceanic and Atmospheric
Administration’s Aeronomy Laboratory
in Boulder, Colorado.)

reflect the fluctuations of an inherently
variable global system. Yet these natural
changes have had great impacts on our
species: extensive migrations, economic
losses, and personal hardships. The
human misery recently wrought by the
Sahelian drought in Africa is beyond
quantification. The hot, dry summer of
1989 in the midwestern United States
shows the vulnerability of even a
modern industrial society.

Clearly, to be able to predict such
natural variations—and hence to be
better able to prepare for them—would
be a boon to life on this planet. This is
particularly true as population growth
increasingly stresses our institutions
and societies.

® Human-induced Change. Recently, an
additional factor has entered the global
climate scene. Over the past 100 years,
humans have demonstrated the dubious
achievement of being able to alter the
atmosphere on a global scale. The
atmospheric concentration of carbon
dioxide (CO.} has increased
substantially since pre-industrial times.
Chlorofluorocarbons (CFCs), once
nonexistent, are now present throughout
the atmosphere. Indeed, CFCs are a
semi-permanent feature of our
atmosphere because of their
century-long “residence” times.

The consequences of these
perturbations are very clear in some
cases, but not fully clear in others.
While the CFCs have valuable industrial
uses, they have also given us a new
long-term, continental-sized global
feature: the Antarctic ozone “hole.”
Increasing CO, concentrations have
raised the prospect of an enhanced
Greenhouse Effect (see EPA Journal,
Vol. 15 (Jan/Feb 1989), pp. 4-7). In
short, CO, absorbs—and reflects back
toward the surface—part of the outgoing
thermal radiation of the planet, thereby
potentially warming the lower
atmosphere and the Earth’s surface.

Just as decision-makers previously
asked science what are the
consequences of increasing CFCs on the
ozone layer, they are now rightly asking
the same bottom-line question regarding
increasing CO; and climate change.

The Challenge to Science

Science knows the scope of the problem
that it faces. As sketched in the drawing
on p. 7, a variety of natural and
human-induced “forcings” nudges the
global system into responding with
physical changes. In turn, these changes
affect the planet’s biological systems,
including humans. The challenge to
science is to understand the processes
that link the so-called forcings,
responses, and impacts. That
understanding comes from long-term
observations, field experiments,
laboratory studies, and theory.

® “Modelsmithing.” As a tool for
understanding the dynamics of the
Earth’s climate system, scientists use
computer “models” of the global system.
These models, in which mathematical
expressions describe the linkages among
climate factors, are used to explore
“what-if” scenarios—for example, what
if CO, were to double? The ideal model
would be a representative replica of the
planet, with adequate formulations of
all major pertinent processes. Thus it
could identify natural climate changes
before they actually occur. In addition,
it could identify changes that we
ourselves are about to cause.

There are obvious public-policy
implications here—first in terms of
learning how better to live with what
we cannot avoid, and second in terms of
making appropriate changes in the way
we live. But how good are we at
model-building?

¢ Feedbacks. The global system is not
as “linear” as our illustration might
suggest. In many ways, system
components are remarkably intertwined.
Certain “feedbacks” can either amplify
or counteract the effect of a forcing,
such as CO, increases. In computer
modeling, these positive and negative
feedbacks must be represented
adequately if the simulated response to
a forcing is to be useful.
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Scientists disagree whether a
Greenhouse “signal” has
already been seen.

will depend on technical developments,
economic factors, and policy decisions
which cannot be predicted entirely in
advance; it will also depend on the net
uptake of CO, by vegetation and the
oceans, which is rather uncertain.

¢ Not only CO,, but methane, CFCs,
ozone in the lower atmosphere, and
nitrous oxide act as Greenhouse gases.
The concentrations of gases other than
CO, are also increasing in the
atmosphere. The reasons for the
increases are not fully understood.

The CFCs, of course, are industrially
produced. However, the sources of the
other gases are not as clear, since the
biological mechanisms for their
emissions are still ill-defined. Hence,
the future atmospheric abundances of
all the Greenhouse gases cannot yet be
predicted reliably.

All of the Greenhouse gases just
mentioned act to reduce the loss of
outgoing thermal radiation to space. The
basic radiation physics of these trace
gases is well understood. The relative
“efficiency,” molecule by molecule, of
each chemical species as a Greenhouse
gas can be calculated with a fair amount
of certainty; however, the residence
time of each in the atmosphere is less
well known.

® The eventual response of the climate
system to increased Greenhouse
“forcing” is likely to be, on the average,
a global warming. Most (but not all)
climate scientists now believe this.
Current science can accurately calculate
the thermal forcing of the atmosphere
due to increases in the Greenhouse
gases. However, predicting the
subsequent response of the climate
system to that forcing is @ much more
difficult task.

Based on current model simulations,
many scientists believe that an eventual
global average warming in the range of 1
to 5 degrees Celsius is likely. However,
some scientists have cautioned that we
may not have identified and

characterized all the key atmospheric,
terrestrial, and oceanic processes that
determine climate responses. If a
warming in the range of 0.5 to 1 °C does
occur, this would be comparable to or
larger than known temperature changes
that have happened naturally in the
past.

® Scientists disagree whether a
Greenhouse “signal” has already been
seen. Current models indicate that, due
to the Greenhouse gases already in the
atmosphere, the global average surface
warming should be in the range of 0.5 to
1 °C. Has that warming been seen in the
temperature record? The answer is not
clear, but most scientists currently think
not.

While the average surface temperature
record shows an increase of that
magnitude over the past several
decades, the pattern has been one of
relatively rapid increase in the 1920s
and another in the 1980s. This does not
match the pattern predicted for the
Greenhouse Effect, namely, a gradual
increase in temperature. It follows that
there must be other, presumably natural,
processes at work that can influence
temperature changes of a fraction of a
degree Celsius. Therefore, scientists are
searching for a “‘signal” whose
magnitude is likely to be comparable to
the natural variations of the climate
system—a challenging task indeed! As
an added complication, the reliability of
some of the temperature record has been
questioned recently.

e Current models cannot predict with
confidence the climate of a particular
region or the climate of a given yeor.
People who construct climate models
point out that today’s models of the
global system cannot yield reliable
predictions of climate features on
regional scales. Nor can they predict the
climate of a particular year.

This means that scientists do not
know for sure whether the U.S.
midwestern drought of 1988 was due to
the Greenhouse Effect, nor can they
foretell year by year the climate features
of the near future. However, many

scientists agree that, using models, it is
possible to predict that episodes like the
1988 drought will become more
common in coming decades, due to an
enhanced Greenhouse Effect.

Toward Better Answers

The above summary is my own
interpretation concerning the state of
the science on the Greenhouse Effect.
What are the prospects for improved
answers?

A worldwide statement of the
knowns, unknowns, and implications of
an enhanced Greenhouse Effect is due
out soon. The Intergovernmental Panel
on Climate Change (IPCC) of the World
Meteorological Organization {WMO) and
the United Nations Environment
Programme (UNEP) are jointly
sponsoring an international
state-of-knowledge review of climate
change. Their report will cover three
areas: science, socio-economic impacts,
and policy options. The science review
will be a peer-reviewed scientific
assessment of the whole climate-change
phenomenon done by the best scientists
available worldwide. It will be
accompanied by a summary directed to
government officials, the private sector,
and the public. The timetable is brisk:
the review began in early 1989 and is
scheduled to be completed in the
summer of 1990.

Of what value will this assessment be
to decision-makers? The answer is
“considerable,” for several reasons. It
will provide a single consensus
statement in which the international
scientific community will speak with
one voice regarding the knowns and
unknowns of global warming. The
scientific scope will be comprehensive,
so that decision-makers will have a
single homogeneous summary of the
current scientific understanding of the
whole climate-change phenomenon.
This can serve as a common reference
point for decision-makers—clearly an
advantage over sporadic and separate
statements reflecting the opinions of
individuals and separate nations.
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The low-emissive windows are
expected to penetrate half the
new window market within
the next several years . . ..

light shine through, but block some of
the infrared heat. The low-emissive
windows are expected to penetrate half
the new window market within the next
several years, and full use of the current
generation would save the equivalent of
half an Alaskan pipeline.

The next generation of more
sophisticated windows now emerging
from ongoing R&D at Lawrence Berkeley
Laboratory is projected to save,
eventually, the output of an entire
Alaskan pipeline. Again, the factory
level offers impressive capital savings.
A facility that manufactures
low-emissive windows requires a
capitalization cost of $7 million; this
investment enables window production
that results in the equivalent of 10,000
barrels of oil per day in energy savings.
In sharp contrast, an offshore oil
platform requires a $300-million
capitalization to deliver 10,000 barrels
per day.

Not only windows, but virtually every
energy-consuming device used in
buildings offers similarly attractive
potential economic savings—and the
means for achieving cost-free and
tax-free reductions in a range of
environmental pollutants. Energy
services can be obtained with half or
less energy inputs {and waste outputs)
by investing in the most efficient
furnaces, boilers, pumps, fans,
refrigerators, air conditioners and
natural cooling designs, motors and
drive equipment, computers and
peripherals, building design and
materials, etc. Testimony presented at
Congressional hearings estimates a
current, cost-effective potential for
saving more than half of the $170
billion per year expended for gas and
electricity in U.S. buildings.

Equally large savings are available in
the industrial and transportation sectors
(e.g., see articles on pp. 26 and 28).
Steady advances in microprocessing
circuitry, power electronics, and
advanced materials are revolutionizing
manufacturing processes. A recent
state-of-the-art review, conducted by the
Rocky Mountain Institute, of efficiency
opportunities in electric motors and
industrial drivepower devices that run
pumps, compressors, fans, etc., found
available electricity savings ranging

12

between $30 billion and $60 billion per
year. The improvements would result
from the widespread use of permanent
magnet motors, power-factor controllers,
variable frequency drives, fast-speed
controllers for turbomachinery, and
proper sizing and design of equipment.
This would not only reduce the cost of
producing goods and services, but
eliminate the need for between 90 and
180 large-sized powerplants.

Clearly these changes are not going to
occur overnight. Rather, the efficiency
gains can be achieved at a relatively
modest pace by simply installing the
best available devices wherever
cost-effective or when worn-out devices
need replacement.

The United States accrued substantial
savings between the mid-1970s and the
mid-1980s with just this approach.
Energy-conservation investments in
buildings, appliances, factories, and the
transportation sector during that time
increased the economy’s energy
efficiency by 2.5 percent per year. These
gains in efficiency have achieved energy
savings of more than $150 billion per
year, displaced the need for 14 million
barrels of oil equivalent per day, and
reduced CO,, SO,, and N,O emissions
40 percent below what they otherwise
would have been. These savings were
spurred by a combination of high oil
prices, federal vehicle fuel-economy
standards, and various state building
and appliance efficiency standards.

The stream of scientific advances and
technological innovations shows no
signs of abating. Additional domestic
savings of $200 billion per year remain
to be tapped, and energy savings several
times that sum loom on the global
horizon. Unfortunately, the success of
energy efficiency in lowering energy
prices has also undermined the
incentive to pursue these additional
savings.

Moreover, energy-efficiency
investments are seriously inhibited by a
formidable number of institutional
barriers and market imperfections.
Markets are distorted by subsidies to
both energy producers and consumers.
For example, U.S. federal energy
subsidies amounted to $45 billion per
year in the mid-1980s, with over 90
percent going to promote expensive

fossil and nuclear resources. Less than
$1 billion went to encourage greater
reliance on low-cost conservation
options. In many developing countries,
the government subsidizes 50 percent or
more of the price of electricity,
dramatically reducing the incentive to
use energy more efficiently.

In addition, developers routinely
construct inefficient buildings and stock
them with inefficient appliances to keep
first-purchase costs down. Perversely
enough, this can result in utilities’
investing as much as half the original
cost of the home to install additional
capacity to accommodate such
fuel-guzzling appliances. Likewise,
owners who pass on utility costs to
renters have no incentive to improve
their buildings, and renters are reluctant
to make major capital investments to
upgrade their landlords’ rental units.

Even in the absence of such a chain of
“gplit incentives,” both an “efficiency
gap” and a “payback gap” limit energy
conservation. The efficiency gap is due
to a lack of information: Inadequate
information about the availability and
reliability of cost-effective efficiency
measures keeps consumers and energy
producers from investing in these
options.

Even where information is available,
however, the payback gap short-circuits
sound investments. Consumers tend to
ignore any efficiency investment which
fails to pay for itself within six months
to two years. In sharp contrast, utilities
routinely build power plants based on
15- to 30-year paybacks. As a result of
this enormous payback gap, society is
losing investment opportunities that
could accrue tens of billions of dollars
per year in energy savings and avoid the
unnecessary generation of millions of
tons of environmental pollutants.

The respected American Council for
an Energy-Efficient Economy has
identified several dozen policy changes
that could overcome these barriers and
help spur a 3-percent per year rate of
efficiency improvement in the U.S.
economy. The recommendations range
from restoring this past decade’s
70-percent reduction in conservation
R&D funding to implementing an
energy-efficiency protocol for
climate-change control. Pioneering
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Plutonium, a by-product of
energy production in nuclear
reactors, is especially
troublesome. Less than 10
kilograms are required to
make a nuclear explosive.
One of today's large nuclear
plants discharges about 200
kilograms of plutonium per
year in its spent fuel.

With large-scale nuclear
power, concerns about
uranium scarcity would
impel a shift to
uranium-conserving
plutonium breeder reactors.
A large breeder reactor would
discharge in spent fuel each
year about 1,600 kilograms of
plutonium, which would
subsequently be separated
from the spent fuel and
recycled in fresh fuel. With
thousands of nuclear power
plants worldwide, millions of
kilograms of separated
plutonium would be
circulating in nuclear
commerce each year,
transported in trucks, trains,
ships, and planes—often
across national boundaries.

The current system of
international safeguards is
unlikely to be effective
enough to prevent some of
this plutonium from being
diverted to nuclear weapons
purposes—either by nations
or by terrorist or criminal
groups intent on acquiring
nuclear weaponry. Would
occasional diversions be a
necessary consequence of a
large-scale commitment to
nuclear power? While there
is no way to sever the
nuclear-weapons
connection to nuclear power,
the system could be more
diversion-resistant.

To improve
diversion-resistance, new
nuclear power-plant designs
would be needed. In such
designs, there should be no
weapons-usable materials
outside of spent fuel, and the
reactor inventories should
contain such small quantities
of weapons-usable materials
that it would not be
worthwhile to “mine” the
inventories to recover these
materials. While there are
various possibilities for
meeting these criteria, the
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designs being considered for
a “born-again” nuclear
industry are generally
inadequate in this regard.
The major unanswered
technological question is
whether designs can be
identified that are
simuitaneously
diversion-resistant and safe,
and also sufficiently low in
cost that nuclear power could
compete over the long term
with alternative
low-C0,-emitting energy
technologies.

What would be required
institutionally would be to
bring under secure
international control
especially sensitive nuclear
system components,
including spent-fuel storage
centers and isotopic
enrichment facilities. This
would not be easy. For
example, creating
international spent-fuel
storage centers would require
persuading the local citizenry
to accept foreign-produced as
well as domestically
produced spent fuel. More
generally, nations wishing to
pursue the nuclear option
would have to relinquish
some sovereignty.

Making nuclear power
acceptably diversion-resistant
would be a daunting
challenge, especially
politically. Yet unless this is
accomplished, nuclear power
is doomed as a major
long-term energy option.
While nuclear power might
get a second chance, in light
of Greenhouse warming
concerns, it would not likely
get a third chance if there
were a major diversion
incident somewhere in the
world that could be plausibly
linked to nuclear power. The
nuclear industry must come
to recognize that its
long-term viability depends
on being able to convince the
public that it can offer a
peaceful atom that is
unambiguously distinct from
the military
atom.

(Williams is a Senior Research
Scientist at Princeton
University’s Center for Energy
and Environmental Studies.)

John C. Sawhill

G iven the limits of other
options for addressing
Greenhouse warming, it is
essential that nuclear power
play an important role.
However, the nuclear
industry will have to make
significant changes.

Use of alternative energy
options to reduce Greenhouse
warming are not likely to be
enough. Renewable
technologies are attractive
from an environmental
standpoint but have not
successfully penetrated the
market due to comparatively
higher costs. Reductions in
projected energy demand are
essential but also likely to be
insufficient. Worldwide
energy use is growing about
3.5 percent annually.
Nationally, even sound
policies—such as increases in
the U.S. gasoline tax—will
not result in anything
approaching the decreases
required to reverse the
buildup in carbon dioxide.
The most rapid growth in
energy use is in developing
countries, where economic
activity is not likely to be
significantly scaled back for
environmental reasons. And
no reputable forecast projects
a drop in energy use.

It is unlikely that nuclear
power can close the gap
between what is necessary to
prevent Greenhouse warming
and what can be achieved
through other measures.
However, given the
seriousness of the problem
and limited understanding of
the thresholds at which
dangerous changes in the
global climate begin, new
nuclear powerplants must be
built to meet electricity
demand without increasing
Greenhouse warming. At a
minimum, existing plants
should continue operating.

The burden of
reestablishing nuclear power
as a viable option falls
primarily on industry. The
halt in new orders in the
United States was primarily
driven by an increase in
capital and operating costs
and evidence of lax safety

standards in some utilities.
Capital costs were often
multiples of original
estimates, which contributed
to regulatory disallowances
(refusals to allow utilities to
charge rates that will enable
them to recoup their full”’
investment). These
disallowances have averaged
almost 20 percent of original
construction costs for utilities
completing plants in the
1980s. And operating costs,
once a real selling point for
nuclear plants, are now
higher than those for coal
plants.

Economic and safe nuclear
plants are not impossible to
imagine. Reactors built in
Japan have had less than half
the construction time of
those built in the United
States. Utilization rates of
plants in many European
countries are 20 to 25 percent
higher than the U.S. average
(although the best U.S. plants
have operating costs and
utilization rates competitive
with European plants). The
safety record of some U.S.
operators is flawless.

Certainly, some changes in
the regulatory environment
may be appropriate.
Government officials must
have the political courage to
reconsider nuclear power if
the industry strengthens its
commitment and comes up
with sound new plant
designs. But if nuclear power
is to make the contribution
needed to reduce Greenhouse
warming, the industry must
generate a more consistent
record of performance. O

{Sawhill, formerly the
Director of McKinsey and
Company’s Worldwide
Energy Practice, is now
President of The Nature
Conservancy.)
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and will be made even harder by the
presence of cities, farms, and roads that
block migration. While “presumed
mobility” may be a viable concept to
combat sea-level rise, wholesale removal
of settlements, roads, and farms would
not be feasible.

One way to facilitate migration and
reduce the loss of plants and animals is
to use migration corridors. Greenways
and hedgerows are examples of
corridors that would allow plants and
animals to migrate as climate changes.
Corridors should also be opened
between wildlife refuges to reduce
fragmentation of parks and reserves.
Migratory corridors have short-term
benefits in that they provide
recreational opportunities for people
and expinded habitats for wildlife.

In California, earlier
snowmelt would reduce water
supplies, while drier summers
could reduce water
availability everywhere.

Forests

Many trees planted today may not
survive to reach maturity, especially
those rooted in southern boundaries of
forest ranges. A number of steps can
now be taken by forest managers to
minimize potential impacts. Shorter
rotation times (harvesting trees at a
younger age) would reduce the
likelihood of trees being affected by
climatic change. Harvesting trees as
early as possible, then replacing them
with more adaptable species, would
help ensure adaptation to climatic
change.

Mixing the types of trees planted to
include heat- and drought-resistant
species reduces the risk of climatic
change affecting an entire forest. As
long as the heat- and drought-resistant
trees are still valuable species, there is
little risk in planting them in addition
to the trees currently grown. Harvesting
of trees should leave a diversity of
species uncut to enhance regrowth.

Finally, climatic change could
increase fire frequency and pest
infestations. Enhancing fire and pest
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mom’foring, fire control, and
pest-eradication programs would help
reduce these impacts.

Water Use

Since scientists cannot predict changes
in precipitation patterns, there is much
uncertainty about how water resources
would be affected by global warming.
Very likely, however, snowpacks will be
smaller and melt earlier, and there will
be significant potential for increased
summer dryness and drought. In
California, earlier snowmelt would
reduce water supplies, while drier
summers could reduce water availability
everywhere.

A number of measures could help
safeguard water supplies. Water
conservation could be promoted by
pricing water at its replacement costs
and allowing markets to allocate water
to the most efficient users; this would
reduce current demand for water. If
demand is reduced, vulnerability to
reduced supplies is also reduced.

Apart from the prospect of global
warming, conserving water makes sense
because it lessens the need for
expensive new water projects. And as a
backup mechanism, operators of
adjacent water-management systems
could be encouraged to share water
supplies as needed during dry periods.
Finally, planners should consider
climatic change when designing water
projects. Projects tend to be designed
based on the historic record of flaods
and droughts. But global warming
makes the historic record a less useful
guide in planning. Planners should
therefore evaluate the costs and benefits
of marginal enhancements of water
projects in view of potential climatic
change.

Agriculture

In theory, farmers should be able to
adapt quickly to climatic change: As the
climate warms, farmers could simply
switch to crops that are better adapted
to higher temperatures and reduced soil
moisture. Yet government policies may
discourage such crop changes. Price
supports and other programs encourage
farmers to plant the same crops they
have historically raised.

Modifying such programs would
encourage farmers to react more quickly
to climatic change. Government could
also help farmers by maintaining an
adequate supply of heat- and
drought-resistant crops in reserve.
Research on developing new strains of
crops should be maintained.

By avoiding monocropping and
practicing crop rotation, efficient
irrigation, and conservation tillage,
farmers can be better prepared for
climatic change. In contrast to
monocropping, multicropping reduces
the chance that an entire harvest will
fail. Some crops do well in wet years;
others, in dry years. So planting a
variety of crops is a good strategy for
dealing with any year-to-year climatic
changes that occur. Crop rotation and
conservation tillage help improve the
long-term sustainability of soils and
improve water retention. Efficient
irrigation reduces vulnerability to water
shortages and to increases in the price
of water. Pest-infestation control
programs should also be prepared for
northward shifts in pest locations.

Timing

Since the effects of climatic change may
be delayed and the costs of response
actions will vary considerably, it is not
necessary to implement all actions
immediately. Some actions can be
delayed; others should probably be
implemented in the short term.
Research that enhances our
understanding of the impacts of climatic
change and the ability to adapt to them
should receive high priority. For
example, maintaining genetic diversity
in crops will help ensure that
appropriate crop varieties are available
when needed.

In general, actions that are
inexpensive, feasible, and have benefits
independent of global warming should
be implemented first. Thus, if climate
does not change, little is lost. More
expensive, less flexible measures can be
delayed until there is more certainty
about future impacts—or until climatic
change makes action necessary. O
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and other multilateral aid and lending
institutions to curb deforestation and to
reforest degraded lands not only will
help prevent the release of CO, from the
burning of trees but also will help grow
new trees to absorb CO; during
photosynthesis. And President Bush'’s
“America the Beautiful” reforestation
program—planting one billion new trees
a year across the country—will help
reduce soil erosion, improve air quality,
and provide wildlife and recreation
benefits and jobs, all while helping
remove CO, from the atmosphere.

The Administration has coined a term
to describe the fortunate and pervasive
synergy between some of the policies
we need to undertake to address global
warming and those policies that are
desirable in and of themselves for the
country’s overall environmental and
economic good: “‘no regrets.”

Simply stated, “no regrets” means:
“Act toward the future in such a way
that you will have no reason to regret
the past.”

This is a policy of doing things that
make sense environmentally for many
reasons—pollution control, forest
conservation, elimination of CFCs,
reduction of waste through recycling.
Each is an important and compelling
policy in its own right; each also
happens to reduce emissions that
contribute to global climate change.

“No regrets” is not a bad way for us to
think about the environment in a
broader sense—about our individual
roles and responsibilities for
stewardship of our planet.

If the United States is to play a major
role in the great cause of restoring the
productive natural systems of this Earth
and if we aspire to lead this effort, we
must set a shining example here at
home. Yet the energy we use and the
waste we generate make this nation the
source of a fifth of all heat-trapping
gases.
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To be a beacon to the world, we will
have to do better. We in the United
States produce twice the solid waste per
capita of West Germany, and three times
that of Italy. We use twice as much
energy per capita as Switzerland and
nearly three times as much as Japan.
These are prosperous countries, which
already are honing their competitiveness
internationally by cutting waste and
improving efficiency.

The fact is that there are many
inefficiencies in the way we use
energy—ifrom how we burn fuel in our
cars and trucks, to the bulbs we use to
light our homes and offices. Together,
these inefficiencies add up to a

Despite the scope and
complexity of the problems, I
remain encouraged.

substantial and costly, yet correctable
share of the emissions that contribute to
climate change and other environmental
problems. Many additional cost-effective
steps can be taken—increased vehicle
fuel efficiency, improved energy
efficiency of appliances and lighting,
beefed-up building insulation—that
would reduce energy waste at little cost.

Global climate change, in my view,
presents the United States and the
community of nations with two key
policy challenges. The first is getting
governments to agree, among themselves
and within, on a set of appropriate
responses to these problems. The
second and perhaps even greater
challenge lies in convincing individual
producers and consumers of the
importance of their own everyday
activities in helping to mitigate global
climate change.

I believe that we human beings have
an ethical obligation to practice
environmental reciprocity-—to protect,
nourish, and sustain the natural systems
that protect, nourish, and sustain us.
Doing so is not just a job for
government, or business, or farmers, or
conservationists—it's a job for all of us.

Sixteen years ago, scientist James
Lovelock popularized the Gaia
hypothesis—the theory, named after the
Greek goddess of Earth, that life,
through its interaction with the physical
environment, creates the conditions it
needs to exist. Now international
environmental problems like ozone
depletion, global climate change, and
environmental degradation in the
developing world are putting that theory
to a real test. Our response to these
global challenges will tell us whether
we are in fact able to protect the
environment which sustains us—or
whether we will be forced to adjust to a
world that may be much different,
perhaps much less hospitable, than the
one we live in today.

Despite the scope and complexity of
the problems, I remain encouraged.
Working together in a spirit of
international cooperation and goodwill,
accepting our own individual
responsibility for the well-being of our
planet, we humans can and will
succeed in putting aside our differences
and cooperating to achieve both a
sound, sustainable economy and a safe,
healthy environment.

We will do so because, in the end, we
have no choice: Our common enemy,
the deterioration of our planet’s
environment, is at the gates. O
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disagreement with each other when they
try to describe the geographical
distribution of the effects of global
warming.

Certainly, some effects of global
warming might be negative—rising sea
levels and worse prospects for some
crops in some places. But others could
be positive—more CO; and higher
temperatures encourage plant growth,
and peaple in cold regions might enjoy
milder winters. In short, the effects are
uncertain but almost certainly mixed.

That means that global warming, as
matters«stand today, poses not a
well-defined and imminent threat but
rather a classic problem in public
policy, where far-reaching decisions
must be made in the absence of
definitive information. Until we possess
a far better understanding of climate
than is the case today, it is surely
premature to rush to make drastic and
expensive changes in existing social and
economic structures in the hope that
their uncertain climatic benefits will
exceed their costs.

Because some results of global
warming might require changes in
patterns of human habitation,
agriculture, and lifestyle, concern is
certainly appropriate. But the world is
full of phenomena that call for concern.
Sensible policymaking must go beyond
concern to a realistic assessment of the
likely magnitude of the problem and its
relative urgency, accompanied by sober
analysis of the options available to deal
with it.

Some people argue that such a
measured approach does not face up to
the problem of climate change. Ignoring
the fact that the magnitude of the
problem is unknown, they maintain that
its potential threat makes it imperative
for the United States to reduce
drastically its use of fossil fuels. A short
examination of that proposal, however,
shows that it would have little positive
effect but carries major drawbacks. Its
potential is quite limited because the
United States now produces only 20
percent of total world CO, emissions, a
fraction that is likely to diminish as the
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third world continues to industrialize.
And on the negative side, forcing a
major reduction in fossil-fuel use would
be enormously expensive.

A recent study by Alan Manne of
Stanford University and Richard Richels
of the Electric Power Research Institute
found, for example, that holding CO,
emissions constant from 1990 to 2000
and then reducing them by 20 percent
over the next 20 years would cost the
United States about 3 percent of its
national income—a sum comparable to
cold war defense budgets.

But William Nordhaus of Yale has
estimated the identifiable costs to the
United States of a 3-degree Celsius
increase in the 21st century (a figure
typically cited by those who forecast a
Greenhouse warming), taking into
account effects on agriculture, sea-level
rise, and increased demand for cooling
energy and other goods and services,
and arrived at a figure of only 0.25
percent of national income. In short,
even if it is assumed that the costs of
global warming may be considerably
higher than Nordhaus has calculated, a
strategy of preventing the warming by
drastically reducing energy use is
unlikely to be cost-effective.

Economic studies like these suggest
that in many cases, strategies of
accommodation to climate change may
be more appropriate than those aimed at
preventing it. That is a conclusion in
accord with common sense and a
historical perspective. The human race
has a long record of coping with
climatic variation, and over time, its
ability to cope has grown immensely.
As Thomas Schelling of Harvard points
out, in 1860 only 2 percent of
Americans lived outside temperate or
subtropical zones, but by 1980, 22
percent did. The ability to cope has
improved along with growing wealth
and access to ever-advancing
technology, a trend that is likely to
continue.

If the Earth’s temperature were to
increase by a few degrees, the sea level
were to rise, and more monsoons were
to occur in the tropics, then the people

living there would be better able to cope
if they were economically better off,
better housed, and more mabile than
they are today. Using limited
investment funds to produce that
economic growth is more in their
interest than spending it on expensive
ways to reduce CO, emissions. In fact,
economic growth will help them
regardless of whether global warming
occurs or not, because it will make them
more able to cope even with today’s
climate.

That does not mean that we should
not also take specific actions with the
potential to reduce future global
warming if they are sensible in their
own right. For example, efficient ways
of reducing CO, emissions do exist: One
simple way is to encourage the use of
natural gas in applications where it is
cheaper than other fossil fuels. And it
may prove practical in additional ways
to reduce other Greenhouse gases. For
example, emissions of CFCs, which
absorb infrared radiation much more
intensely than CO,, will automatically
decline as a consequence of the recently
adopted agreement that resulted from
international discussions. And
reforestation may present the possibility
of increasing absorption of CO,.

Furthermore, advances in technology
occurring on a wide variety of fronts are
likely to improve our ability to mitigate
the consequences of global warming.
For example, genetic engineering
techniques have the potential to develop
plant strains that are able to cope with
conditions of temperature and rainfall
different from those that have occurred
in the past. In short, emphasizing
human problem-solving ability is likely
to prove a more fruitful approach than
fearing the worst and closing options.

Taking a truly global view suggests
that both the United States and the
world will be better off if our global
warming agenda avoids apocalyptic
rhetoric and concentrates on the
threefold approach of intensified,
high-quality research, cost-effective
action, and international cooperation. O
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Industry’s Position:

Another View

by Margaret G. Kerr

here is little doubt that concern is

growing about the environmental
dangers of the Greenhouse Effect. But,
so far, the sheer magnitude of the
problem has meant that any solutions
are necessarily piecemeal. While
collective effort is ultimately required,
the first step requires each industry to
acknowledge its individual role in
creating the problem. The second step is
to accept responsibility for eliminating
future pollution by developing new
manufacturing techniques that are
environmentally benign.

Over the past two years, Northern
Telecom, a Toronto-based
telecommunications companys has
tackled the challenges of one-
Greenhouse-related issue: the reduction
and elimination of chemicals that both
destroy the ozone layer and contribute
to the Greenhouse Effect.

Expressed in the simplest terms, the
ozone layer is being attacked by
chlorine and bromine derived from
chlorofluorocarbon compounds (CFCs)
rising into the stratosphere. As a direct
result, the chemical destruction of the
ozone layer allows ultraviolet rays to
reach ground level, where they present
a danger to all living organisms.

While the electronics industry
accounts for only 16 percent of
worldwide CFC use, the consequences
of ozone depletion and the Greenhouse
Effect demand effective, long-term
solutions from all quarters. In July 1988,
Northern Telecom started a
comprehensive program to eliminate
CFC-113 cleaning solvents from its 42
manufacturing plants worldwide.
Today, the company is more than
halfway toward reaching its goal of total

(Dr. Kerr is Vice-President for
Environment, Health, and Safety at
Northern Telecom Limited.)

50

elimination and expects to be
100-percent free of CFC-113 by the end
of 1991, well before any regulatory
obligation to do so. Northern Telecom
was the first company in the electronics
industry to announce a program to
completely phase out CFC-113.

Northern Telecom’s experience in this
specific area of environmental
problem-solving has taught us some
practical lessons that may be useful to
other industries confronting the need to
reduce Greenhouse-gas emissions
worldwide.

%

After 18 months we have
achieved a 50-percent
reduction in CFC use—right on
target,

From Northern Telecom’s perspective,
there are three general thrusts that must
underpin any successful industry
program.

® There must be management
commitment to change at the highest
levels of the organization. Companies
must adopt a “fast-track” management
approach and give their environmental
experts the mandate to devise
innovative solutions. In our case, the
driving force of our CFC program is a
senior executive of the corporation.

® Companies must actively encourage
and support suppliers in their efforts to
develop products and services that do
not harm the environment. That means,
among other things, being willing to
allow suppliers access to the company's
plants and investing in pilot projects
using alternative technologies and
processes.

® Companies must foster better
cooperation between their
manufacturing and environmental
engineers—internally and
externally—by building partnerships
with public and private organizations.

Qur involvement in the Industry
Cooperative for Ozone Layer Protection
(ICOLP) is one example of such
partnerships among companies.
ICOLP, a consortium of nine of the
largest North American electronics
companies, will be making available the
latest information on CFC alternatives
through seminars, databases, and
technical reports. Although several
ICOLP companies are competitors, they
share the common cause of finding
alternatives to CFC-113.

Before Northern Telecom could make
real progress toward CFC elimination,
there were several obstacles to
overcome. For example, amassing
resources across a decentralized
corporation with global operations
presented some formidable
organizational challenges.

In our experience, people are not
motivated by policy statements alone.
The key message—the need to reduce
CFC-113 use—was communicated
effectively in various company forums
and media.

The first task was to collect
information to support the position that
changes in operating practices were
needed. We conducted a company-wide
survey to assess the volume and costs of
our CFC use. Our 1987 purchases of
CFCs were approximately 1 million
kilograms—of which 97 percent was
CFC-113, used principally for cleaning
printed circuit boards and wiring
assemblies.

The next step was a two-day CFC
seminar involving senior technical
experts, representatives from EPA and
Environment Canada, and several
consultants. As a result of these
meetings, our efforts became focused on
three key areas: conservation options,
longer-term alternatives to CFC-113, and
outreach programs to other companies
and organizations.

Drawing on the results of our survey
and the full support of senior
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The Challenge

Facing the Developing World

by Mohan Munasinghe

eveloping countries share the

worldwide concerns about
environmental degradation; some have
already started to bring management of
their natural resources in line with the
goal of sustaining their economic
development. However, these countries
also face urgent issues like poverty,
hunger, and disease, as well as rapid
population growth and high
expectations.

The paucity of resources available to
address all these problems reduces the
ability of developing countries to
contribute to the protection of the global
commons. The crucial dilemma is how
to reconcile development and the
elimination of poverty—which require
increased use of energy and raw
materials—with stewardship of the
environment. The per-capita GNP of
low-income countries, which include
half the world population, averaged
$290 in 1987, or less than one sixtieth
the U.S. per-capita GNP of $18,530. In
the two largest developing countries,
India and China, per-capita GNP was
$300 and $290, respectively.
Correspondingly, the U.S. per-capita
energy consumption of 7,265
kilograms-of-oil-equivalent in 1987 was
35 and 15 times greater, respectively,
than the same statistic in India and
China.

Economic growth has already placed a
heavy burden on humankind’s natural
resource base; fossil fuel carbon-dioxide
(CO,) accumulation in the atmosphere is
a good example. Developed countries
accounted for more than 80 percent of

(Munasinghe is Chief of The World
Bank’s Environmental Policy and
Research Division. Until recently, he
also served as Senior Advisor to the
President of Sri Lanka.)
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this accumulation in the period 1950 to
1986. On a per-capita basis, they
emitted more than 11 times the
cumulative CO, as developing countries.
The latter’s share would be even smaller
if emissions prior to 1950 were
included. Clearly, any growth scenario
for developing nations that followed the
same material-intensive path as the
industrialized world would result in
unacceptably high levels of
Greenhouse-gas accumulation as well as
a gengral depletion of natural resources.

In the area of policy reform,
especially pricing, developing
countries are showing a
greater willingness to use
market forces more
effectively.

Scientific analysis has provided only
broad and rather uncertain predictions
about the degree and timing of global
warming. However, it is generally
accepted that mankind would be
prudent to buy an “insurance policy” in
the form of mitigatory actions to reduce
Greenhouse-gas emissions.

Ironically, environmental degradation
might affect developing countries more
severely since they depend more on
natural resources while at the same time
they lack the economic strength to
prevent or respond quickly to such
problems as flooding, drought, and soil
erosion. From their viewpoint, an
attractive insurance premium would be
a set of inexpensive measures that
would address a range of national and
global environmental issues without
hampering development efforts.
However, the adoption of mitigatory
measures to reduce Greenhouse
warming that went beyond their own
immediate economic interests would
constitute crossing a definite “pain
threshold.”

In the area of policy reform,
especially pricing, developing countries
are showing a greater willingness to use
market forces more effectively.
Typically, by raising the subsidized
price of a scarce resource like energy to
reflect real economic costs, it is possible
to signal to consumers that this resource
is valuable and should be conserved.
Further, governments could take steps
to protect the environment in cases
where market forces have not worked.
One example is the overuse of a
common resource, such as the excessive
discharge of noxious gases into the air.
Here, restructuring the market to make
the polluter pay or limit the discharges
is essential.

Improved natural-resource
management also requires laws that go
beyond the short-term concerns of
political leaders. Implementation of
environmental regulations is a serious
problem, too, requiring cooperation
among public and private organizations
with multi-disciplinary teams. Finally,
enlightening the public is necessary if
citizens are to participate actively in
making and implementing
environmentally sound decisions.

Economic efficiency is critical in
obtaining the maximum value from the
scarce resources of a developing
country's economy. When market
incentives are brought to bear, and the
costs of growth-related environmental
damage are considered, economic
efficiency can help to protect the
environment as well. Energy issues are
especially illustrative, because energy is
a primary cause of the current global
ecological crisis, and in most
developing countries, energy use is
growing rapidly. In many, energy is
wasted. For example, more than one
third of electricity generated is often
lost before reaching consumers; an
acceptable norm might be less than one
tenth. Devices ranging from
sophisticated industrial boilers to
simple woodstoves consume fuel
inefficiently. Energy policies aimed at
improving methods of supply, managing
demand, and encouraging end-use
conservation could lead to simultaneous
gains in efficiency, conservation, and
environmental protection.

Particularly in rural areas, which in
developing countries contain more than
70 percent of the population, per-capita
energy consumption is low, and
potentially profitable energy uses are
constrained by lack of supply. In such
cases, it may be necessary to promote
energy consumption in order to raise
output and incomes. Other social goals
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The challenge for our
negotiators on matters like this
is as great as for any
disarmament treaty.

succeeded in holding out better
prospects for an end to war and for the
beginning of prosperity.

And in Southeast Asia, too, we can
dare to hope for the restoration of peace
after decades of fighting.

While the conventional, political
dangers—the threat of global
annihilation, the fact of regional
war—appear to be receding, we have all
recently become aware of another
insidious danger. It is as menacing in its
way as those more accustomed perils
with which international diplomacy has
concerned itself for centuries. It is the
prospect of irretrievable damage to the
atmosphere, to the oceans, to Earth
itself.

Of course, major changes in the
Earth’s climate and the environment
have taken place in earlier centuries
when the world’s population was a
fraction of its present size. The causes
are to be found in nature itself—changes
in the Earth’s orbit; changes in the
amount of radiation given off by the
sun; the consequential effects on the
plankton in the ocean; volcanic
processes. All these we can observe, and
some we may be able to predict. But we
do not have the power to prevent or
control them.

What we are now doing to the
world—by degrading the land surfaces,
by polluting the waters, and by adding
Greenhouse gases to the air at an
unprecedented rate—all this is new in
the experience of the Earth. Mankind
and his activities are changing the
environment of our planet in damaging
and dangerous ways.

Of course, there are examples of
environmental degradation from the
past. Indeed we may well conclude that
it was the silting up of the River
Euphrates which drove man out of the
Garden of Eden. Or consider the tragedy
of Easter Island, once covered by
primeval forests. Humans landed, the
population surged to more than 9,000,
and pressure on the island’s resources
eventually left it mostly barren and
uninhabitable.

The difference now is in the scale of
the damage we are doing.

We are seeing a vast increase in the
amount of carbon dioxide (CO,)
reaching the atmosphere. The annual
increase is three billion tonnes. And
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half the carbon emitted since the
industrial revolution still remains in the
atmosphere.

At the same time, we are seeing the
destruction on a vast scale of tropical
forests that are uniquely able to remove
CO;, from the air.

Every year, an area of forest equal to
the whole surface of the United
Kingdom is destroyed. At present rates
of clearance, we shall, by the year 2000,
have removed 65 percent of forests in
the humid tropical zones.

The consequences of this become
clearer when one remembers that
tropical forests absorb more than 10
times as much carbon as do forests in
the temperate zones.

We how know, too, that great damage
is being done to the ozone layer by the
production of halons and
chlorofluoracarbons (CFCs). But at least
we have recognized that reducing and
eventually stopping the emission of
CFCs is one positive thing we can do
about the menacing accumulation of
Greenhouse gases.

It is true, of course, that none of us
would be here but for the Greenhouse
Effect. It gives us the moist atmosphere
that sustains life on Earth. We need the
Greenhouse Effect—but only in the right
proportions.

When I was born, the world’s
population was some 2 billion. My
grandson will grow up in a world of
more than 6 billion. Put in its bluntest
form, the main threat to our
environment is more and more
people—and their activities:

® The land they cultivate ever more
intensively

® The forests they cut down and burn
® The mountain sides they lay bare

® The fossil fuels they burn

® The rivers and seas they pollute.

The result is that future change is
likely to be more fundamental and more
widespread than anything we have
known hitherto: change to the sea
around us, change to the atmosphere
above, leading in turn to change in the
world’s climate. These interacting
changes could alter the way we live in
the most fundamental way of all.

That prospect is a new factor in
human affairs. It is comparable in its
implications to the discovery of how to
split the atom. Indeed, its results could
be even more far-reaching.

The problem of global climate change
is one that affects us all, and action will
be effective only if it is taken at the
international level. It is no good
squabbling over who is responsible or
who should pay. Whole areas of cur
planet could be subject to drought and
starvation if the pattern of rains and
monsoons were to change as a result of
the destruction of forests and the
accumulation of Greenhouse gases.

We have to look forward, not
backward. And a vast, international,
co-operative effort is needed.

Before we act, we need the best
possible scientific assessment.
Otherwise we risk making matters
worse. We must use science to cast a
light ahead so that we can move, step by
step, in the right direction.

The United Kingdom has taken on the
task of co-ordinating such an assessment
within the Inter-Governmental Panel on
Climate Change. This assessment will be
available to everyone by the time of the
second World Climate Conference next
year.

But that will take us only so far. The
report will not be able to tell us where
the hurricanes will strike; who will be
flooded; or how often and severe the
droughts will be. Yet we will need to
know these things if we are to adapt to
future climate change.

That means we must expand our
capacity to model and predict climate
change. We can test our skills and
methods by seeing whether they would
have successfully predicted past climate
change for which historical records
exist.

Britain has some of the leading
experts in this field, and I am pleased to
tell you that the United Kingdom will
be establishing a new Centre for the
Prediction of Climate Change, which
will lead the effort to improve our
prophetic capacity. It will also provide
the advanced computing facilities that
scientists need. And it will be open to
experts from all over the world—and
especially from the developing
countries—who can come to the United
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In addition to the science, we
need to get the economics
right.

Kingdom and contribute to this vital
work.

In addition to the science, we need to
get the economics right. That means
first we must have continued economic
growth in order to generate the wealth
required to pay for the protection of the
environment. But it must be growth
which does not plunder the planet
today and leave our children to deal
with the consequences tomorrow.

Second, we must resist the simplistic
tendency to blame modern
multinational industry for the damage
being done to the environment. Far from
being the villains, industry has a critical
role to play in doing research and
finding solutions. It is industry that will
develop safe alternative chemicals for
refrigerators and air-conditioning, devise
bio-degradable plastics, and find the
means to treat pollutants and make
nuclear waste safe.

The multinationals have to take the
long view. There will be no profit or
satisfaction for anyone if pollution
continues to destroy our planet.

As people’s consciousness of
environmental needs rises, they are
turning increasingly to ozone-friendly
and other environmentally safe
products. The market itself acts as a
corrective. The new products sell, and
those which caused environmental
damage disappear from the shelves.

And by making these new products
and methods widely available, industry
will make it possible for developing
countries to avoid many of the mistakes
which we older, industrialized countries
have made.

On the basis of sound science and
sound economics, then, we need to
build a strong framework for
international action.

It is not new institutions that we
need. Rather we need to strengthen and
improve those which already exist: in
particular the World Meteorological
Organization and the United Nations
Environment Programme {UNEP).

The United Kingdom has recently
more than doubled its contribution to
UNEP. We urge others-——who have not
done'so and who can afford it—to do
the same.

The most pressing task facing us at
the international level is to negotiate a
framework Convention on climate
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change—a sort of good conduct guide
for all nations. We should aim to have it
ready for the World Conference on
Environment and Development in 1992.

The 1992 Conference is indeed
already being discussed among many
countries in many places. I draw
particular attention to the very valuable
discussion which members of the
Commonwealth had under the Prime
Minister of Malaysia’s chairmanship at
our recent Commonwealth Heads of
Government Meeting in Kuala Lumpur.

But a framework is not enough. It will
need to be filled out with specific
undertakings (or “protocols,” in
diplomatic language) on the different
aspects of climate change.

These protocols must be binding, and
there must be effective regimes to
supervise and monitor their application.
Otherwise those nations which accept
and abide by environmental agreements,
thus adding to their industrial costs,
will lose out competitively to those who
do not.

The negotiation of some of those
protocols will undoubtedly be difficult.
And no issue will be more contentious
than the need to control emissions of
CO,, the major contributor—apart from
water vapor—to the Greenhouse Effect.

The United Kingdom therefore
proposes that we prolong the role of the
Inter-Governmental Panel on Climate
Change after it submits its report next
year. The panel could thus provide an
authoritative scientific basis for
agreements to reduce Greenhouse gases.
And these agreements should allow all
our economies to continue to grow and
develop.

The challenge for our negotiators on
matters like this is as great as for any
disarmament treaty.

Before leaving the area where
international action is needed, let me
make a plea for a further global
Convention: one to conserve the infinite
variety of species of plant and animal
life that inhabit our planet.

The tropical forests contain half of the
species in the'world, so their
disappearance is doubly damaging. It is
astonishing but true that our
civilization, whose imagination has
reached the boundaries of the universe,
does not know, to within a factor of 10,
how many species the Earth supports.

What we do know is that we are
losing them at a reckless rate—between
three and 50 each day on some
estimates—species which could perhaps
be helping us to advance the frontiers of
medical science. We—as
nations—should act together to conserve
this precious heritage. No-one can opt
out.

We should work through the United
Nations and its agencies to secure
world-wide agreements on ways to cope
with the effects of climate change, the
thinning of the ozone layer, and the loss
of precious species.

We need a realistic program of action
and an equally realistic timetable. Each
country has to contribute, and those
countries who are industrialized must
contribute more to help those who are
not. The work ahead will be long and
exacting. We should embark on it
hopeful of success, not fearful of failure.

I began with Charles Darwin and his
work on the theory of evolution and the
origin of the species. Darwin’s voyages
were among the high-points of scientific
discovery. They were undertaken at a
time when men and women felt with
growing confidence that we could not
only understand the natural world, but
master it too.

Today, we have learned rather more
humility and respect for the balance of
nature. But another of the beliefs of
Darwin’s era should help to see us
through: the belief in reason and the
scientific method.

Reason is humanity's special gift. It
allows us to understand the structure of
the nucleus. It enables us to explore the
heavens. It helps us to conquer disease.
Now we must use our reason to find a
way in which we can live with nature,
not dominate nature.

We need our reason to teach us today
that we are not, that we must not try to
be, the lords of all we survey. We are
not the lords, we are the Lord’s
creatures, the trustees of this planet,
charged today with preserving life
itself—preserving life with all its
mystery and all its wonder. D

(This article is adapted from Mrs.
Thatcher’s address to the 44th session
of the United Nations General Assembly
on November 8, 1989.)
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