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INTRODUCT ION:  HOLLYWOOD AT  I TS  BEST

Ahelicopter freezes and falls from the sky; the pilot tries to get out and
freezes solid, starting with his chin, as we watch. Northern Europe,
Canada, and Siberia disappear. A chain of tornadoes devastates Los

Angeles while a tidal wave engulfs New York City to the height of about 40 feet
and then freezes under the endless snowfall.Timber wolves, escaped from the
zoo, pursue three plucky teenagers around the wreckage of a frozen freighter
while their companions wait anxiously in the New York Public Library, burning
books.The president of the United States takes a long last look around the Oval
Office and heads for Mexico, where his government huddles in exile, only to
die in the storm. Now will you take global warming seriously?

The Day After Tomorrow, one of 2004’s summer blockbusters, takes global
warming and turns it into disaster-flick entertainment, coming in, on its open-
ing weekend, only slightly behind Shrek 2, which was about an endearing
green monster who lives in fairyland. Fairyland has always been far preferable
to our own world, now and in the past, but the world that The Day pictures for
our immediate future is horrible beyond measure.A new ice age begins, not
with slowly dropping temperatures, but as a result of the disruption of the
ocean currents caused by the growing percentage of greenhouse gases in the
atmosphere. We had always expected that global “warming” would be just
that—the slow upward creep of the average temperature of the latitudes of the
earth until the temperate zones became tropical and the tundra turned balmy.
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Not so: all we really know about the forces that can change our climate is that
they will disrupt the patterns now in place, frustrate our expectations, and give
us weather that we cannot predict from all our experience of human history
(roughly the last 40,000 years, especially the last 10,000, since the beginning of
agriculture).What do we humans tend to do when confronted with radical
unpredictability? Nothing; we can’t handle it.We retreat to absolute denial that
it is happening (the Bush Administration’s politically preferred response, in
general1), or better yet, to fairyland, in the theater next door.

Is the science of The Day After Tomorrow valid? Not really. Radical changes
in climate have been shown (from the ice cores drawn from Greenland and
Antarctica, foregrounded at the beginning of the film) to occur in decades, or
in less than a century. That’s very fast. But ice ages do not come upon us
overnight (or pursue young heroes down the halls of the library, giving hilari-
ously changed meaning to the notion of “glacial” speed). How important is the
warming trend, the steady move toward climate change? National Geographic,
not given to science fiction and horror stories, devoted their September 2004
issue to global warming, at the political risk, acknowledged by the editor, of
the canceled subscriptions of those in favor of the Bush Administration’s
response (or the retreat to fairyland).2 What do we really know? Let us begin
at the beginning.

THE  CURRENT  CONCERN 

OVER  GLOBAL WARMING

The “greenhouse effect” is the (imperfect) analogy used to explain the atmo-
spheric phenomena that keep our planet warm enough to sustain life. Our
atmosphere allows about half the incoming solar radiation to reach the earth’s
surface.The balance is either directly reflected back into space or absorbed and
held (for a while).The energy that does get through is either bounced back as
heat or is used to do work (e.g., photosynthesis and evaporation fuel our cli-
mate), degraded to heat energy, and then returned to the atmosphere. Here is
where the greenhouse effect kicks in: some gases in the atmosphere, notably
water vapor and carbon dioxide, have the capacity to hold onto that heat for a
while, just as the glass panes in a greenhouse do.Without this heat-holding
action the earth’s surface would cool to about �18° C (�4° F) instead of
maintaining an average temperature of 14° C (57° F), and there would be no
life as we know it. The current concern is not that the greenhouse effect
exists—we wouldn’t be here if it didn’t—but that it is possibly being exacer-
bated by anthropogenic (man-made) increases in the effective gases, threaten-
ing a disruption to the equilibrium between incoming and outgoing energy
and to average global warming. Carbon dioxide is the gas most at fault in the
climate changes. Carbon is abundant in the biosphere and is the central ele-
ment of all living things. Usually the carbon in the air, primarily in the form of
carbon dioxide, is in balance with the stored carbon in the earth, especially in
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the woody stems of plants.Through photosynthesis, green plants from bacteria
to California redwoods take carbon dioxide from the air, combine it with
water, convert the mixture into various forms of carbohydrates consumed by
the plant or stored in its stems and leaves, and release the extra oxygen into the
air. Animals, including us, evolved well after this process was established.We
live on the oxygen and consume the plants.As long as we just eat the fruits and
leaves of the plants, as we did back when we were foragers, we will release no
more carbon into the atmosphere than is taken up. Balance is achieved.

At various points during the evolution of plants, and of some of the early
animals, whole bogs would sink, with all animals in them, down below the
folds of the earth, and in the pressure of that earth, they would lose all but their
carbon, or carbon attached to hydrogen only. These reservoirs of organic mate-
rial, purified by pressure, became the concentrated fuels we know as coal, oil,
and their accompaniment, natural gas (methane).All this remained locked in
the earth, with no way of returning to the atmosphere.

But since the dawn of agriculture, humans have been adding carbon, hence
carbon dioxide, to the atmosphere through deforestation (releasing the stored
carbon in the trees) and the burning of wood and charcoal. (To be sure, forest
fires have been around since there were forests, but they tend to flash through
major groves, consuming understory brush and leaving most of the carbon
locked in the standing trunks of living or dead trees—and they were nowhere
as persistent as humans.) Just from that, the balance was upset, but the wood
and charcoal burning by less than a million humans worldwide was unlikely to
cause any major climate damage.The Industrial Revolution changed all that.

Since the beginning of the factories, when the world had just acquired its
billionth human being, humankind has been adding tremendously to the natu-
ral amounts of carbon dioxide entering the atmosphere, primarily through the
burning of those fossil fuels, locked in the earth and inaccessible until a little
over a century ago. In 1988, atmospheric scientist James Hansen surprised the
world, including the scientific world, by concluding that “this evidence is
pretty strong that the greenhouse effect is here”; since then, more evidence has
been pouring in that the planet is warming, and warming very quickly.3 For
instance, in early 2002, a chunk of the Antarctic ice shelf the size of Rhode
Island broke off and drifted into the ocean; Dr.Theodore A. Scambos, a glaciol-
ogist at the National Snow and Ice Data Center, told the New York Times that it
was probably the effect of global warming.4 The ice shelf, Larsen B, 1,200
square miles, had disintegrated and collapsed in only 35 days, a rate of decay
not seen in 12,000 years. Careful studies of the ranges of birds and animals
show that they are already responding to global warming by shifting toward
the poles—at a rate of about 4 miles per decade. Spring events—nesting, mat-
ing, and migrating—are happening 2 days earlier per decade.5

By the end of 2003, the American Geophysical Union had issued a posi-
tion statement that concluded,“Scientific evidence strongly indicates that nat-
ural influences cannot explain the rapid increase in global near-surface
temperatures observed during the second half of the twentieth century.”6 In
the same month, two prominent U.S. government scientists, Dr.Thomas Karl
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of the National Atmospheric and Oceanic Administration (NOAA) and
Dr. Kevin Trenberth of the National Center for Atmospheric Research, con-
cluded not only that human causes accounted for the rise in global tempera-
ture but also that “in the absence of climate mitigation policies . . . the likely
result is more frequent heat waves, droughts, extreme precipitation events and
related impacts . . . wildfires, heat stress, vegetation changes and sea-level rise.”7

The next month, a 19-member research team prepared a report for Nature on
the danger of mass extinctions, concluding that more than a million species
could be extinct or nearly so by the middle of the twenty-first century unless
rapid countermeasures were taken.8 The American West could dry out com-
pletely, as the snowpack decreases and the spring runoff begins earlier.9

The NOAA 2003 climate report confirmed that 2003 equaled 2002 as the
second hottest year on record, trailing 1998.The five hottest years on record
are all since 1997, and the ten hottest are all since 1990.The stakes are getting
higher: extreme heat events killed 20,000 in Europe and 1,500 people in India
during 2003.10

Can anything be done about it? James Hansen, Director of the NASA
Goddard Institute for Space Studies, he who startled the scientific world with
his global-warming claims in 1988, remains optimistic.The human race can
stop the warming, but we have to act now.We must improve our energy effi-
ciency and increase our use of renewable energy sources, and we must not
delay—even a one-degree Celsius increase could trigger the beginning of the
end of the Greenland ice sheet, releasing enormous amounts of fresh water
into the North Atlantic.11 And that, as we recall, was the beginning of the end
of the Northern Hemisphere in The Day After Tomorrow.

So the data are there—the greenhouse is closing in on us. No miraculous
reversal has come to our aid.The next questions are, what would be the con-
sequences of uncontrolled global warming (in addition to the Ice Age chasing
us down the halls of the New York Public Library. . .) and how can we get a
grip on the causes of global warming in the United States? We will examine
these issues and conclude with a consideration of the problems and promises
of the Kyoto Protocol.

THE  L I TANY OF  D ISASTER

The predicted consequences of global warming are, by now, known well: From
the warming alone, we can expect flooded coastal areas due to melting glaciers
and an increase in ocean volume not only from the addition of fresh water
from the melting ice caps but also because, like many other substances, water
expands as it gets warmer.The level of the sea will rise. Not surprisingly, the
world’s island nations (the Seychelles, for instance) are the most vociferous
advocates of reducing greenhouse gases.We should recall that 25 percent of the
world’s population lives less than 1.1 meters above sea level. (In our own coun-
try, the city of New Orleans has similar concerns.)
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Beyond the simple warming and melting, we can expect some of the unpre-
dictability suggested in The Day, and we may look for increased frequency
and severity of storms, droughts, heat waves, as well as changes in precipitation
that cause floods.This flooding effect may already have begun; it is difficult to
track because deforestation, which also causes global warming, is the most
immediate cause of floods.When the trees that anchor the soil are gone, the
rest of the organic matter goes too; the next heavy rain simply courses down
the slopes where they once stood with nothing to absorb or stop it. That causes
the floods.

The dwellers in the affected zones will also change.We may look for an
increase in tropical diseases in temperate zones due to migration of insect vec-
tors.We expect changes in ecosystems and therefore, as noted earlier, species
extinctions due to changes to habitat. We expect “bleaching” of the coral
reefs—the strange loss of color, due to loss of symbiotic algae, of reefs around
the world. Indeed this prediction is already a reality: the reefs are bleaching
worldwide. One of the healthiest reefs off the Dutch Island, Bonaire near
Venezuela, is now bleached; and the International Society for Reef Studies has
found the “most geographically widespread bleaching ever recorded.” Coral
reef bleaching has been observed “all over the Caribbean.” It is strongly sus-
pected to extend to the oceanic reefs.12

But predictions and forecasts about climate are difficult, some say impossi-
ble, because of its complexity and natural variability. For example, the data for
the late 1990s are certainly complicated by the El Niño and La Niña effects on
temperature. Also, consider the consequences of positive feedbacks, such as
warmer temperature � more evaporation � more water vapor (potent green-
house influence) � more warming. D. Rind, in the journal Science comments,
“Climate, like weather, will likely always be complex: determinism in the midst
of chaos, unpredictability in the midst of understanding.”13

Meanwhile, although we have no way of knowing the cause, frog popula-
tions are declining in Costa Rica, 59 bird species in southern Britain have
changed their range, 34 butterfly species in Europe have changed their range,
the Mexican Jay in Arizona has an earlier breeding season, and the Michigan
wolf and moose populations are in decline. For that matter, reindeer, moose,
deer and caribou populations are declining in Canada, Norway, the United
Kingdom, the United States, and Greenland.

Diseases are also spreading, in patterns that would be predicted with a
warming climate. Marine sickness in the oceans is increasing,“from sardines to
seals,” and human tropical diseases are moving both north and south.14 The
models that predicted the spread of malaria are being verified. Since 1990, out-
breaks “have occurred during hot spells in Texas, Florida, Georgia, Michigan,
New Jersey, and New York.”15 Dengue fever, another tropical disease that affects
50–100 million people, has now been identified in Buenos Aires and northern
Australia. Factors other than global warming can change the range of the dis-
ease vectors, changes in mosquito control policies, for example, but,“The case
for a climatic contribution becomes stronger however, when other projected
consequences of global warming appear in concert with disease outbreaks.”16
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Of course, the trick is to prove that these events are caused by an increase in
greenhouse gases and resultant warming rather than by naturally occurring
events. One lab experiment does support the connection between coral bleach-
ing and carbon dioxide buildup, showing that increased concentration of the gas
inhibited a reef ’s growth, thereby making it more vulnerable to other threats.17

One of the most influential studies about the consequences of global
warming to the United States was released in June 2000.The study, commis-
sioned by Congress, was conducted by scientists from government agencies,
universities, private organizations, and industry; and had 300 independent
reviewers. Predictions include Atlanta summers in New York City and Houston
summers in Atlanta, increased crops in some farmlands, decreased in others,
decreased salmon migration, less snow in California, increased storms and
coastal erosion, and a longer shipping period in Alaska as lanes stay open.18 But
the uncertainties remain, says Thomas Karl, co-chair of the committee of
experts: “We don’t say we know there’s going to be catastrophic drought in
Kansas. . . .What we do say is ‘Here’s the range of our uncertainties.’ ”19 Indeed
one climate model used in the study predicted drier soil in the Midwest over
the next century, another predicted wetter soil.20 Bob Herbert, in an op-ed in
the New York Times, commenting on that study, suggested that some “benefits”
could accrue to the United States because of global warming (maybe I could
grow oranges in my back yard, say).21 But Michael Oppenheimer, a senior
scientist at Environmental Defense, warns that regardless of some temporary
benefits, the climate will continue to warm, so that “today’s winners are likely
to be tomorrow’s losers. . . .” and that “Global Warming is a problem that
cannot be looked at from the point of view of a few individuals in a few
isolated places. . . . If the climate in general is hurting large swatches of human-
ity. . . there is no way any particular group. . . can escape from what is
happening in the world as a whole.We are too interconnected for that.”22

Climatologists have long predicted that global warming would be most
evident at the poles; the data have supported that prediction. Antarctica has
gotten the most attention over the years, presumably because it was already in
the public eye because of the yearly appearance of the “ozone hole” (a gap in
the stratospheric ozone layer appearing each spring over Antarctica, apparently
caused by chlorofluorocarbons from our refrigerators and air conditioners).
And sure enough, while the global average temperature has increased by
more than 1° F since the Industrial Revolution, the average temperature in
Antarctica has risen 5° F in the last 50 years.23 Large chunks of ice have been
breaking off glacial shelves over the last decade. Such events do not affect sea-
level rise, because these ice masses are already in the water, but the West
Antarctic ice sheet is considered unstable; the possibility of its breaking off into
the ocean causes grave concern about sea-level rise and coastal flooding.24

Changes in the Antarctic scene are not limited to ice cover, however. In the
last 25 years the Adelies penguins have declined from 15,200 breeding pairs to
9,200.Their prey, as well as the prey of whales and seals is krill, the larvae of
which live at the bottom of the ice.The loss of krill due to diminishing ice
could wreak havoc in the food chain that leads from algae to krill to penguins
to seals to the mighty whales.25
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Meanwhile, in the Arctic, the ice has been getting thinner and the water
warmer, as noted earlier. An old hand at Arctic research is reported to have
exclaimed,“Oh my God, where did all the ice go?” when his research vessel
arrived at the expected latitude. It should have been at 71°–72° N,and they didn’t
see it until they reached 75° N. NASA Goddard Space Flight Center reports that
the Arctic sea ice declined by more than 5 percent between 1978 and 1998.
That won’t raise the sea level, of course, since the Arctic ice is already floating in
the ocean. (When the ice melts in your drink, it doesn’t overflow.) But one con-
cern, as an example of positive feedbacks, is the albedo effect, the reflection of
sunlight by the ice.With melting ice and more exposed ocean, the oceans absorb
more of the light and warms accordingly, affecting currents and weather and
increasing the melting.26 Another concern is “Arctic oscillation”:pressure changes
over the North Pole that result in increased winds that tend to break up more ice.
John Wallace, a meteorologist at the University of Washington predicts that if
the trend continues “we may be on the verge of an ice free Arctic Ocean in the
summer.”27 A number of observers doubt that the Arctic changes can be due to
natural causes.One has found that the probability of the ice decrease being caused
by natural variability is less than 2 percent for the last 20 years, another that the
chance of ice loss since 1993 being of natural origin is 0.1 percent.28

Besides the poles, attention is also being paid to Greenland, the ice sheet of
which contains a large part of the planet’s fresh water. Since the Greenland ice
sheet is entirely on land, any melting will indeed cause the sea level to rise;
in fact, “if the whole ice sheet were to melt, sea level would rise by 7 m.”29

Recent NASA studies show that whereas the central high-altitude regions
remain fairly constant, the low-altitude edges of the sheet (the margins) have
been thinning “by almost 300mm annually, primarily due to increased melt-
ing . . . changes that are contributing to rising sea levels.30

Yes, but why isn’t the whole situation worse than it is? Underscoring the
unpredictability of the changes in the global climate is the mysterious mismatch
between the amount of carbon produced and the amount we can find.We can
measure (within a fair guesstimate) how much carbon dioxide we throw into
the atmosphere each year; we know, sort of, how much “greenhousing” that
amount should do; and we can measure the temperature. From the beginning
of global-warming awareness, there have been major discrepancies between the
amount of carbon dioxide we produce through burning fossil fuels, the amount
of carbon dioxide in the atmosphere, and the amount of warming that should
have been produced because of the accumulating greenhouse gases.

Given the amount of carbon dioxide and other greenhouse gases that we
pump into the atmosphere, very little atmospheric warming has been observed,
only a little more than 1° F. Climate modelers have hypothesized that much of
the warming has been trapped in the oceans, but that’s hard to prove. Now a
definitive study of millions of ocean measurements taken over many years has
demonstrated that the world’s ocean basins have warmed an average of 0.06° C
between 1955 and 1995, close to the increase that had been predicted.These
findings imply that the heat stored in the oceans will eventually reach the
atmosphere, perhaps resulting in an increase of the upper level of predictions to
4.5° C by the year 2100.31
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And where has all the carbon dioxide gone? One estimate is that less than half
the carbon dioxide emitted by human activity remains in the atmosphere, the rest
is stored either in the land or the water. But this buffering effect has its limits:

Oceans and forests are absorbing, at least for now, roughly half of the eight
billion tons of carbon that humanity is pouring into the atmosphere each
year. Even photosynthesizing bacteria living in a New Zealand thermal
pool do their part absorbing CO2. . . . The continued ability of sinks to
absorb carbon may vanish if global warming persists. Higher water tem-
peratures would reduce the ability of oceans to dissolve CO2, limiting the
carbon available to phytoplankton, the aquatic plants that begin the food
chain for creatures ranging from whales to sea urchins. . . . Increased odds
of drought and fire threaten the health of terrestrial sinks like a cedar
forest. . . .With rising temperatures, decomposition would quicken, releas-
ing carbon faster from [decaying animal and vegetable matter].32

NATIONAL  POL ICY  OPT IONS

What can, or should, the United States attempt to do, on a policy level, about
global climate change? There seem to be four answers available in national con-
versations, which can be summed up as (a) in effect, nothing; (b) not much;
(c) lots; and (d) don’t try to solve anything on the national level—re-engage
with the Kyoto Protocol and the Kyoto process to define concerted global
action.

Let’s take a look at these options. In the discussion that follows,options (a), (b),
and (d), derive in large part from (and echo the tone of ) a 2004 Council on
Foreign Relations Policy Initiative, Climate Change: Debating America’s Policy
Options, by David Victor.33

Making a Market for Climate Protection

We are a nation that believes, strongly, in the free-market system and the lib-
erty of individuals and corporations to choose those courses of action that will
maximize their economic welfare on the market. (We believe that if everyone
makes such choices, and competition is allowed to flourish, everyone will
become wealthier, or at least as wealthy as he or she can get in a free society.)
The Kyoto framework is unrealistic at least in part because it seeks to impose a
governmental authoritative top-down structure on the workings of the free
market, an effort doomed to failure.The best way to build a regulatory system
is bottom-up, essentially by educating the rest of the world to adopt a new
form of  “currency”—the emissions quotas that can be transferred at will across
borders, permitting economies that are growing more slowly to raise capital by
selling quotas to economies in sturdy growth. Most important, we must estab-
lish this regime in the United States first, so that we may experiment with the
provisions and market mechanisms and find the ones that work. Given the
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incentives to reduce pollution contained in such a system, whatever problems
there may be with greenhouse gases (this model does not dwell on the science
or consequences of the warming process) will be well on their way to solution
as the rest of the world joins us.At no point will any player in the solution be
asked to sacrifice vital interests or in fact to do anything except maximize
return on investment.This course has the advantage of preserving the free mar-
ket, preserving freedom of action for the United States, and cementing
alliances with economic forces throughout the world. It is highly innovative
and presents the appearance of decisive action. It has the disadvantage of caus-
ing annoyance to those who believe in authoritative solutions, and it is suffi-
ciently complex as to present the risk of politically embarrassing failure.

Adaptation and Innovation

The following suggestion modifies the previous one’s reliance on free-market
innovations.After all, the federal government is not entirely helpless or lacking
in influence amid the operations of the free market. Possibilities for stimulating
innovation and adaptation exist within the free-enterprise system. Mechanisms
embedded in systems of taxation and subsidy can provide incentives for change
in the direction of cleaner technologies.The science of climate change is not
sufficiently certain to justify large investments in emissions control or indeed
any remedial devices, but there is no harm in encouraging voluntary programs
to reduce emissions and providing some financial incentives to develop innova-
tive technologies. Innovative approaches may be tried that will allow an indus-
try to continue emissions at its present rate if it will (for instance) pay Bolivia to
preserve a portion of its rainforest to balance the carbon in the atmosphere.The
statement of this position adds the assumption, that if climate change does take
place, it will be no more drastic than other variations in the weather that
we have absorbed over the generations; no serious concern or redirection is
warranted.This course has the advantages of minimal disruption of economic
activity, and it focuses on U.S. interests only;“it does not attempt to appeal to
wooly notions of international justice by speculating about the dangers of
climate change in developing countries”34 Its major disadvantage is that, in
effect, it doesn’t do anything. Unfriendly commentators might describe its
burden as “let them eat pollution.”35 Allies, working on controls of their own,
might be annoyed to find that the largest supplier of emissions has no intention
of adding its efforts.Worse yet, if climate change does have demonstrably unto-
ward results, an administration that has dismissed the dangers as negligible will
have lost the credibility necessary to impose the controls that will turn polluting
industries around in midstride and start toward a solution to the problem.

The Manhattan Project Approach

On this approach, the problem of climate change must be reconceived, taken
from the lap of the gods and seen as a problem created by human conduct—
amounting to a vast unconsented experiment with human and environmental
health, which is best reversed immediately. To that end, an appropriately radical
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initiative, along the lines of the Manhattan Project that produced the atomic
bomb in the 1930s and early 1940s, must be undertaken, enlisting all of the
American people in the effort.Taxes on carbon should be levied immediately,
to the point where it becomes economically advantageous for people to pur-
chase smaller homes, to secure better insulation for their drafty houses, and to
abandon their SUVs once and for all in favor of smaller cars, preferably hybrids.
Conservation and recycling measures should become part of the daily round
of American life, encouraged by subsidies for the use of recycled materials and
taxes on the use of virgin materials. Conservation of paper, and encourage-
ment of the use of post-consumer-waste recycled paper, should spare the
remaining forests in the Western Hemisphere for their historic function of
sequestering carbon dioxide. Subsidies should bolster our infant solar electric-
ity and wind power industries.A goal should be set, of replacing one half of
our use of fossil fuels with alternative energy sources by 2020, and of replacing
all fossil fuel use by 2050. Meeting that goal will require a substantial engineer-
ing of the family car and the factory, but in hydrogen cell technology, assuming
that the hydrogen is obtained by electrolysis of water and not from natural gas,
that engineering can be accomplished—indeed, already has been. Right now
hydrogen cell technology is not economical for general use, but appropriate
incentives will make it so. By 2075, disregarding a few backyard barbecues on
Saturday night, we may be close to an emissions-free society. That will not
solve every problem in the world—other nations may still be contributing to
the greenhouse gases—but at least the United States will not be contributing
to the problem.There should be no reason why we cannot at that point sell
the technology we have developed to other nations that need it, creating an
enormous number of jobs in the new energy economy, and end with a society
that is as prosperous as it is healthy.The advantage to this course is that it gets
the job done, by the time-tested method of enlisting the collective energies of
an informed and inspired public.This is the sort of thing that Americans are
best at.The disadvantage is that there will be political storms to rival those of
The Day After Tomorrow in the process of getting the measures in place.The
process of change will, admittedly, call forth a level of political leadership that
has not been seen for a while, but the result will be worth the attempt.

CAN INTERNAT IONAL  AGREEMENTS

COOL OFF  THE  GREENHOUSE?

The fourth alternative moves the nation back to the global community to
address the problem. At one level, after all, there is little point to relying on
state or federal law to solve a global problem.To be sure, the slowing of U.S.
emissions, especially from our vast herd of SUVs and our huge midwestern
power plants, will have to be part of any solution. But the first step should be
to get a global handle on the problem, a global strategy that every nation in the
world can implement, a concerted effort in which we Americans may join.
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There are several advantages to concerted action. First, a commitment to
act in concert permits the recruitment of the best scientists and engineers in
the world to establish the scientific dimensions of the problem and design
approaches that will actually solve it. Second, however long and arduous the
process of solution may be, the knowledge that other nations are participating
in the effort—at the least, not sabotaging it by increasing their own emissions
to match any U.S. decreases—will make it politically easier for the citizens of
all nations to accept whatever sacrifices are necessary. Third, in the end, there
will be no significant lowering of emissions unless all nations participate; even
now, rapid industrial development in China, for instance, threatens to dwarf
any U.S. and European efforts to get emissions under control.

Yes, but in this fractious world, can global agreements ever work? Sometimes
they can.

Typical of international agreements that might be developed to address the
problems of global warming is the Montreal Protocol, designed to halt the
destruction of the ozone layer.The Kyoto Protocol, adopted many years after
Montreal, was designed on the same model to control greenhouse gases.The
problems are very similar, on the surface at least—both have to do with cli-
matic and atmospheric changes that are truly global in nature—the documents
apparently addressed them sensibly, but one seems to be working and one does
not. It is too simple to blame the Bush administration for refusing to cooperate
with Kyoto. Let’s take a look at both global initiatives and see what may have
determined the difference.36

The Montreal Protocol on Substances that Deplete the Ozone Layer took
effect on January 1, 1989, after some years of negotiations. It has been amended
at least five times since then, to permit inclusion of special circumstances.
Essentially, the signatories agreed to limit and then end the manufacture and
sale of the chlorofluorocarbons (CFCs) that had been found to cause the dete-
rioration of the ozone layer (with all manner of qualifications to permit small
producers to continue manufacture as necessary for development). In general,
it worked, although given the uncertainties of data on the ozone layer we will
have to wait for a few more years for the victory party. The protocol had cer-
tain things going for it: the CFCs had a few sources, easily identifiable, and
their manufacturers were actively seeking (and finding) products that could be
substituted for the CFCs.As a result, the Montreal Protocol had little political
opposition.The governments were moderately interested in implementing the
agreements, and the citizens had no reason or means to oppose. The practice
of manufacturing and selling CFCs was modified in the boardroom; the cus-
tomers had no choice but to accept the substitute.

Greenhouse gases are not like this.The technology of change for green-
house gases is far more difficult and diffuse and will be harder to develop.The
Kyoto Protocol, developed in early December 1997 pursuant to the Framework
Convention on Climate Change constructed in Rio de Janeiro in 1992,
attempted to secure agreements to bring the emissions of greenhouse gases back
to 1990 levels in the developed nations. Less developed nations were held to a
different standard, to allow them to develop their industrial capacity.To cut
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emissions in this country, we would have to force all our overage coal-burning
plants to install new technology or emission control devices; we would have to
cut emissions from our automobiles by 20 percent; we would have to cut back
on the use of inefficient diesel engines, which comprise the bulk of our con-
struction equipment.The economic impact would be real, and felt by everyone.
Especially sensitive areas, like the make, weight, and use of the family automo-
bile, would be especially heavily affected. Citizens would be directly in the line
of its fire.The Kyoto Protocol was a political bombshell the moment it hit the
table, and an oil-friendly administration’s decision to pretend that it isn’t there is
entirely understandable.

An agreement to decrease the noise, size, and operation of automobiles is
unacceptable in the developed world, or at least, citizen acquiescence is going
to be problematic. In the developing world, governments profiting hugely from
environmentally destructive operations may be disinclined to enforce regimes
they see as imposed upon them. Recall that states have power over their citi-
zens only to the extent that they can deliver the goods. Control of distribution
of natural resources is part of that power.Agreeing to conserve the resources or
allowing foreigners to dictate the nature and pace of their distribution, by
themselves, will significantly cut that power. Not even the developed nations
can institute new systems of property rights, not without a fight.And there are
indicators that Kyoto, especially, may be on the wrong side of every political
agenda imaginable. China, for one, has pledged to its prospering citizens, long
restricted to bicycles, that they will be an automobile nation soon.That means
paving over cropland, which until now has absorbed carbon dioxide (while
feeding its citizens), with the miles of roads and parking lots that will be
required, manufacturing most of the automobiles in factories that historically
have not been environmentally friendly, and then turning thousands, no, mil-
lions of cars loose on the new roads to foul the air. Persuading Americans of
the value of small green cars and low-emissions manufacturing may be a piece
of cake compared to persuading the Chinese.

How, generally, are international agreements supposed to be enforced?
There simply are no international law enforcement mechanisms that can be
imposed as a matter of right on unwilling people. One enforcement mecha-
nism is trade sanctions, which could in theory be spelled out in the original
agreement. If all-purpose sanctions can be used against “rogue” states to limit
their nuclear capability, surely they can be used to enforce environmental
agreements. It should be noted that trade sanctions are not very effective. In
fifty years of trying, the U.S. has not been able to bring down the communist
government of Cuba by the most severe embargoes. Indeed, it has been argued,
that trade sanctions only made that government stronger and more popular
with its people.The World Trade Organization has shown itself to be effective
to some extent in enforcing the reduction of subsidies and of import quotas
and tariffs as barriers to trade, but only among nations that have a strong inter-
est in the furthering of that trade.

The rest of the enforcement would  probably be carried out by CSOs (civil
society organizations), also called NGOs (nongovernmental organizations),
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through publicity, demonstration, boycott, sit-in, and whatever other means
might occur. In the absence of world government, we will have government
by Greenpeace.The result could be messy.

It may be too soon to write off Kyoto, even as Europe falls behind in meet-
ing its commitments and the United States withdraws from the process alto-
gether. In a plenary address to the American Association for the Advancement of
Science at their annual meeting in Seattle,Washington, on February 13, 2004,
Sir David King, the chief scientific adviser to the British government, empha-
sized that the international community has to work together to reduce carbon
emissions and, as quickly as possible, develop alternative energy sources to the
burning of fossil fuels. He pointed out that lowering emissions is not necessarily
bad for the economy:“Between 1990 and 2000, Great Britain’s economy grew
by 30 percent, employment increased by 4.8 percent, and our greenhouse gas
emissions intensity fell by 30 percent.”37 John Browne, Lord Browne of
Madingley, Group Chief Executive of the British Petroleum Company PLC,
argues similarly that although climate change is a frightening possibility, it
is entirely possible to reduce emissions without losing economic strength.
Kyoto, therefore, could be viewed as a process, not a product, a general and
future-oriented move toward greater efficiency, greater cooperation, and greater
wisdom in forecasting effects—a move that can survive a few fits and starts.

CONCLUS ION

In many ways, the problem of global warming (or, if one prefers, the problem of
unpredictable ice-age acceleration) is a classic environmental problem, on the
model of the Reserve Mining case of the 1970s, in which vast amounts of sand
and gravel were dumped into Lake Superior, tailings from a beneficiation enter-
prise to extract usable iron from low-grade ore.The tailings, which may have
contained asbestos, left a plume of matter in the lake, which serves as water sup-
ply for many cities.The situation was undesirable, but was it dangerous? The case
was in and out of court for years, eventuating in a decision that the company
could no longer dump its tailings in the lake.38 But all the issues were there. The
company was carrying on business in standard ways, obeying all laws, not doing
anything accepted as harmful to public health or safety.The organizations that
monitor the lake complained that all sorts of invisible damage were being done
to the ecosystem.There was no lawful way to resolve the matter, so it stayed in
the courts for years.What finally resolved it was a judge-made change in the
burden of proof. Until that point in the legal proceedings, the assumption had
been that the company had a perfect right to dump its tailings in the lake unless
it could be shown that it was doing damage.Afterward the assumption was that a
lake has a right not to be dumped into unless the company can show that its
operations are safe, for the public health, for the trout fry, for the future of the
entire Great Lakes. In a sense, this case ushered the Precautionary Principle,made
famous in the Rio Declaration, into American law.
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What would that principle do to the greenhouse gas problem? It would
require that all greenhouse gas–emitting operations be closed down immedi-
ately and not permitted to start up again until they could prove that no sub-
stance for which they could be held responsible would damage public health
or the environment, now or in the future. It would be a long time before that
could be proved. Until that time, we are left with our own very imperfect
political process to discern the problems, articulate them, and engage the
national dialogue in their solution.
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1. How should we balance the need
for economic progress, or at least
stability, and the large but uncer-
tain threats of climate change?

2. Why is the effect of global warm-
ing on the poles so worrisome?

3. Suppose it could be shown that
global warming would hurt no
human being but that half the
other mammalian species in the
world, unable to adapt to changed

conditions, would slowly die out
and become extinct. Would that
be enough reason to take drastic
action to slow global warming?

4. What can we, as human beings liv-
ing in the the world, do to make
international agreements more
effective?
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