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Blue Planet Prize
Professor Dr. Eugen Seibold Lester R. Brown
(Germany) (US.A))
Professor Emeritus at the University of Kiel = Founder and President of the Worldwatch
Institute

At the 1994 Blue Planet Prize
awards ceremony, the slide
presentation centered on the
theme of the interconnected-
ness of life on Earth. The
images depicted our planet’s
beauty as a rich tapestry of life

woven from the green
of the trees and young
grass sprouts together
with the insects and
other animals.
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His Highness Prince Akishino
delivering a congratulatory
speech.

Professor Jiro Kondo, chairman of the Selection
Committee, explains the rationale for the deter-
mination of this year’s winners.

o

Walter F. Mondale (left), ambassador of the United States of
America to Japan, and Dr. Heinrich Dieckmann (right), ambas-
sador of the Federal Republic of Germany to Japan, congratu-
lating the laureates.
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THE ASAHI GLAS
FOUNDATION

Lester Brown gives his speech on the
Environmental Revolution—a restructuring
of the global economy in line with environ-
mentally sound practices.

Dr. Seibold delivering his lecture
about the influence of the sea floor on
the environment.



Profile

Lester R. Brown

Founder and president of the Worldwatch Institute

Education and Professional Activities

1955 B.A., Rutgers University

1959  M.S., University of Maryland

1959-69 U.S. Department of Agriculture

1962 Master of Public Administration, Harvard University

1969-74 Senior Fellow, Overseas Development Council

1974~ Founded the Worldwatch Institute, serving as its president through the present

As founder and president of the Worldwatch Institute, Lester R. Brown is responsible for one
of the world’s leading private-sector think tanks focusing on global environmental problems.
Conducting some of the world’s most innovative, relevant global environmental research, the
Institute has sounded the alarm on numerous environmental issues. »

The Worldwatch Institute analyzes global environmental problems and proposes solu-
tions, publishing its findings in a variety of reports. For example, in 1984 the Institute launched
its annual State of the World reports, which provide an insightful assessment of the world’s
resources and how they are managed. Influencing politicians and corporate leaders world-
wide, these publications have offered statistical and theoretical support to the global environ-
mental movement. : ‘

Mr. Brown received his undergraduate degree in agricultural science from Rutgers
University in 1955, after which he spent six months in India with the International Farm Youth
Exchange Programme. In 1959, he received an ML.S. degree in agricultural economics from the
University of Maryland and entered the U.S. Department of Agriculture’s Foreign Agricultural
- Service. In 1969, he left government to help establish the Overseas Development Council,
where he remains a senior fellow. In 1974, Mr. Brown founded the Worldwatch Institute.
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Essay

The Acceleration of History*
Lester R. Brown

The pace of change in our world is speeding up, accelerating to the point where it threatens to
overwhelm the management capacity of political leaders. This acceleration of history comes
not only from advancing technology, but also from unprecedented world population growth,
even faster economic growth and the increasingly frequent collisions between expanding
human demands and the limits of the earth’s natural systems.

~ History is not about the status quo; it is about change. Throughout most of the time since
civilization began, the agents of change worked slowly. Until recently, in historical terms, the
growth of population was so slow as to be imperceptible during an individual’s lifetime.
Economic expansion was similarly sluggish. But since mid-century, the pace of change has
been breathtaking.

Today, it is difficult to grasp the sheer magnitude of human population growth. Those
of us born before 1950 have seen more population growth during our lifetimes than occurred
during the preceding four million years since our ancestors stood upright.

As population has doubled since mid-century and the global economy has nearly quin-
tupled in size, the demand for natural resources has grown at a phenomenal rate. Since 1950,
the need for grain has nearly tripled. Consumption of seafood has increased more than four
times. Water use has tripled. Demand for the principal rangeland products, beef and mutton,
has also tripled since 1950. Firewood demand has tripled, that for lumber has more than dou-
bled and for paper has gone up by a factor of six. The burning of fossil fuels has increased
nearly fourfold and carbon emissions have risen accordingly.

These spiraling human demands for resources are beginning to outgrow the capacity of
the earth’s natural systems. As this happens, the global economy is damaging the foundation
upon which it rests. Evidence of damage to the earth’s ecological infrastructure takes the form
of collapsing fisheries, falling water tables, shrinking forests, eroding soils, dying lakes, crop-
withering heat waves and disappearing species.

Even as the effects of unprecedented population growth are threatening to overwhelm
some governments, the collision between the expanding demands of the global economy and
the earth’s natural limits are creating additional burdens. Collisions with the sustainable yield
limits of fisheries, aquifers, forests, rangelands, and other natural systems are occurring with
increasing frequency. As a result, national political leaders and the UN agencies are spending
more and more time dealing with these collisions and their consequences: fishery conflicts,
water scarcity, food shortages, increasingly destructive storms and swelling flows of environ-
mental refugees.

* Excerpted from Lester R. Brown, “The Acceleration of History,” in State of the World 1996, W. W. Norton & Co.,
New York.
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As the change in the relationship between our growing numbers and the natural systems
on which we depend accelerates the pace of history, the realization that we may be facing a
shortage of food from both oceanic and land-based sources is a troubling one. Thoughtful
people reflecting on these trends are asking, Can we avoid catastrophe? The answer is yes, but
not if we keep sleepwalking through history.

Avoiding catastrophe is going to take a far greater effort than is now being contemplated
by the world’s political leaders. We know what needs to be done, but politically we are unable
to do it because of inertia and the investment of powerful interests in the status quo. Securing
food supplies for the next generation depends on an all-out effort to stabilize population and
climate, but we resist changing our reproductive behavior and we refrain from converting our
climate-destabilizing, fossil-fuel-based economy to a solar/hydrogen-based one.

As we move to the end of the century and beyond, food security may well come to dom-
inate international affairs, national economic policymaking and, for much of humanity, per-
sonal concerns about survival. There is now evidence from enough countries that the old form
of substituting fertilizer for land is no longer working that we need to search urgently for alter-
native formulas for humanely balancing our numbers with available food supplies.

One of the most obvious needs today is for a set of country-by-country carrying capac-
ity assessments. Assessments using an interdisciplinary team can help provide the information
needed to face the new realities and formulate policies to respond to them.

The growing gap between food demand and food supplies at familiar prices under-
scores the need for governments to assess their national carrying capacities so that they and the
people they serve can understand the difficult choices that lie ahead. Now that the global fish
catch has leveled off, we have a good sense of just how much food the oceans can provide sus-
tainably. We now know roughly both how much land will be available for food production in
the future and, based on yields achieved by the most agriculturally advanced countries, what
the yield potential of that land is with existing technologies. Barring any new technologies that
~ can lead to quantum jumps in food production, like the discovery of fertilizer or the hybridiza-
tion of corn, the world is facing unprecedented difficulty on the food front.

On the demand side of the food-population equation, the information needed to calcu-
late future carrying capacity for varying combinations of projected population size and con-
sumption levels is now available. These carrying capacity assessments can help people under-
stand more clearly the difficult choices to be made between family size today and food
consumption levels tomorrow. They will help everyone better understand the trade-off between
the reproductive rights of the current generation and the survival rights of the next.

The lack of growth of the world grain harvest since 1990 coupled with the continuing
growth in world population and the increased likelihood of crop-damaging heat waves in the
years ahead at least carries the potential of severe food shortages. The economic disruption that
is likely to result could dwarf that when the Organization of Petroleum-Exporting Countries
engineered a tripling in the world price of oil in 1973. People can survive without oil, but not
without food. Oil can be replaced with other energy sources, but there is no replacement for
food.

. No other economic indicator is more politically sensitive than rising food prices. If the
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grain shortage that will now continue at least until the 1996 harvest begins should continue
indefinitely, millions of low-income breadwinners could face food price rises that would
threaten the survival of their families. Food prices spiraling out of control could trigger not
only economic instability but also widespread political upheavals. Food scarcity could call into
question the legitimacy of numerous national governments that have failed to address the
growing imbalance between human reproduction and food production.

The world today is faced with an enormous need for change in a period of time that is
all too short. Human behavior and values, and the national priorities that reflect them, change
in response to either new information or new experiences. When Nobel laureates Sherwood
Rowland and Mario Molina published their landmark article in 1974 outlining the threat to the
stratospheric ozone layer from CFCs, they convinced many thoughtful people of the need to
phase out the use of these chemicals. But it was not until two British scientists discovered the
““hole” in the ozone layer over Antarctica that the international movement to ban CFCs gained
enough strength to succeed.

The questions now are, What will be the climate equivalent of the hole in the ozone
layer? What will trigger a meaningful response? Will it be crop-withering heat waves so
intense that they create food shortfalls so massive that the resulting food price rises destabilize
the world economy? What will finally convince governments that unless population is stabi-
lized sooner rather than later, falling food consumption per person will spread, engulfing an
even larger share of humanity?

The effort now needed to reverse the environmental degradation of the planet and ensure
a sustainable future for the next generation will require mobilization on a scale comparable to
World War II. As noted earlier, regaining control of our destiny depends on stabilizing popu-
lation as well as climate. These are both key to the achievement of a wide array of social goals
ranging from the restoration of a rise in food consumption per person to protection of the
diversity of plant and animal species. And neither will be easy. The first depends on a revolu-
tion in human reproductive behavior; the second, on a restructuring of the global energy sys-
tem.

Serving as a catalyst for these gargantuan efforts is the knowledge that if we fail, our
future will spiral out of control as the acceleration of history overwhelms political institutions.
It will almost guarantee a future of starvation, economic insecurity, and political instability. It
will bring political conflict between societies and among ethnic and religious groups within
societies. As these forces are unleashed, they will leave social disintegration in their wake.

Effectively dealing with many of the issues now confronting humanity requires a strong
set of global institutions. In today’s world, for example, with modern transportation and the
continuous flow of people and other disease vectors across national boundaries, societies are
faced with entirely new diseases, ones to which people have little resistance and about which
the medical community knows too little. Among these new maladies are Lyme disease, which
was first identified in the mid-1970s in Connecticut and has now spread throughout the conti-
- nental United States and into Western Europe; the AIDS virus, which is novy found worldwide
though it was unknown to the medical community just 15 years ago; and the Ebola virus found
in Zaire.
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Disposing of toxic waste, protecting biological diversity and managing oceanic fisheries
beyond the national 200-mile limits are but a few of the issues that depend on an international
approach. Climate stabilization, like protecting the stratospheric ozone layer, cannot be
achieved by societies acting unilaterally. Only a cooperative international effort will suffice, as
it did on the CFC issue. It was the leadership of the UN Environment Programme that led to
the Montreal Protocol and subsequent amendments that successfully reduced the manufacture
of the ozone-threatening CFCs.

Satisfying the conditions of sustainability—whether it be reversing the deforestation of
the planet, converting a throwaway economy into a reuse/recycle one or stabilizing climate-
will require new investment. Probably the single most useful instrument for converting an
unsustainable world economy into one that is sustainable is fiscal policy. At present, govern-
ments subsidize many of the activities that threaten the sustainability of the economy. They
support fishing fleets to the extent of some $54 billion a year, for example, even though exist-
ing fishing capacity greatly exceeds the sustainable yield of oceanic fisheries. In Germany, coal
production is subsidized even though the country’s scientific community has been outspoken
in its emphasis on the need to reduce carbon emissions.

Partially replacing income taxes with environmental taxes is desirable for several rea-
sons. One, income taxes discourage work and savings, which are both positive activities that
should be encouraged. At the same time, taxing environmentally destructive activities would
help steer the global economy in an environmentally sustainable direction. Among the activi-
ties to be taxed are the use of pesticides, the generation of toxic wastes, the use of virgin raw
materials, the conversion of cropland to nonfarm uses and carbon emissions. The time may
have come to limit tax deductions for children to two per couple: it may not make sense to sub-
sidize childbearing beyond replacement level when the most pressing need facing humanity is
to stabilize population. |

The shift from income to environmental taxes would be revenue-neutral, but the elimi-
nation of huge subsidies for the use of fossil fuels or water, or for investment in fishing
trawlers, to cite just a few examples, would free up a vast sum of capital that could be used to
fill the family planning gap, develop an energy- and land-efficient transportation system, refor-
est the planet and educate young women in developing countries—a key to accelerating the
move to smaller families. In addition to using tax policy to shift private investment to envi-
ronmentally sustainable activities, once it becomes clear that it is food scarcity rather than mil-
itary aggression that threatens long-term political stability, public pressure will develop to
reorder priorities in the use of public resources as well. Restructuring private investment
through fiscal policy shifts and public investment through an ordering of priorities that corre-
sponds with today’s needs can easily provide the resources needed to stabilize both population
and climate.

The challenge for humanity is a profound one. We have the information, the technology
and the knowledge of what needs to be done. The question is, Can we do it? Can a species that
is capable of formulating a theory to explain the birth of the universe now implement a strat-
egy to build an environmentally sustainable economic system?
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Lecture

Environmental Revolution
Lester R. Brown

As the countries of the world were preparing for the UN Conference on Population and
Development in Cairo in the early months of 1994, one of the questions that was asked fre-
quently concerned how many people the Earth can support. What is the Earth’s carrying capac-
ity? In order to answer that question, of course one has to consider other questions, because it’s
not only how many people that matters, but also their standard of living and consumption levels.

There are many ways in which the growth in human population could be constrained.
One could be continually worsening pollution, for example, until it reaches the point where it
affects the prospects for human survival, where it affects human health very directly. This is
already the case, for example, in the former Soviet Union. More than a year ago, the Institute
of Medicine at the Russian Academy of Sciences released its first report on the state of the
health of the Russian people. That report said that for the first time in modern history, life
expectancy in Russia was declining. It said that 11% of the children born in the previous year
had birth defects. It said that 55% of school-aged children had special health problems, that is,
problems beyond the normal childhood diseases. Professor Vladimir Prokovsky, who was the
head of the Institute of Medicine and the senior author of that report, said that even if all pol-
lution stopped immediately in Russia, they would face deteriorating health conditions for at
least the next 25 years. He said that 10% of the food supply was chemically contaminated and -
50% of the drinking water in Russia was chemically contaminated. He said the industrial
progress of the past 30 years has been bought with the health of the Russian people. And he
said that they will be paying that cost for at least another generation.

I cite this as an example of one country that has experienced a reversal in its health con-
ditions as a result of pollution, both chemical and radioactive. But as we look at the world, we
do not, even in severe conditions such as those in Russia, see pollution emerging as the prin-
cipal constraint on the number of people that the Earth can support. Could it be water scarcity
that will eventually limit the number of people? I suppose given this past summer here in
Japan and particularly in Tokyo, when water was being imported by ship from abroad, the idea
that water could become a principal constraint on future population growth might be a bit
more plausible than it was before this year. But we don’t think that water is going to be an
immediate constraint on the growth of world population, in part because most of the water we
use is used to produce food. Of all the water that we withdraw from underground aquifers and
from rivers and other surface sources, two-thirds is used for irrigation. The other one-third is
used for residential and industrial purposes, and so on.

We think the principal constraint on the growth of world population is going to be the
food supply. Now this is not a novel idea. As you know, Thomas Malthus presented this idea
two centuries ago, so I don’t take credit for it. But I do want to say that I think we are moving
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into a period where the idea that food supply will not increase as fast as population is acquir-
ing a reality that it has not had except for brief periods during the two centuries since Malthus
wrote his now famous book. _

In looking at the food prospect, we see the emergence of three physical constraints on
efforts to expand the world food supply: the limits of oceanic fisheries to supply fish; the lim-
ited amount of fresh water that is available; and, something that people do not think very much
about, the physiological capacity of crop varieties—rice, wheat, and corn—to use fertilizer.
This is also a limit, a natural limit.

Let me talk about each of these briefly. With seafood, we have all lived during a period
when the world seafood catch has increased enormously. Between 1950 and 1989, the world
fish catch increased more than four times, 4.6 times to be exact, going from 22 million tons in
1950 to 100 million tons in 1989. It was a remarkable period. The average person in the world
in 1989 consumed 19 kilograms of seafood, compared with nine kilograms per person in 1950.
So the average person in the world doubled seafood consumption from 1950 to 1989. And then
suddenly we hit the wall, so to speak. And the seafood catch has not increased at all over the
last five years; in fact, it has declined slightly from the 100 million tons in 1989 to between 97
and 99 million tons in the years since then. Because the total fish catch is no longer increasing,
the per capita seafood catch is declining as a result of population growth.

The marine biologists at the Food and Agricultural Organization in Rome report that all
17 oceanic fisheries are now being fished at or beyond capacity, and that nine are in a state of
decline. Some of them, I might add, are actually collapsing. The cod and haddock fishery off
the Canadian coast of Newfoundland has literally collapsed. We read a few days ago that the
New England fisheries for cod and haddock may also be closed by the U.S. government in an
effort to salvage them.

I’ve just been talking to the vice president of the UN University in his office upstairs
about what’s happening to the seafood catch. What will the economic consequences be of a
declining seafood catch per person as far as we can look into the future? One of the conse-
quences is rising seafood prices. Thirty years ago people who could not afford meat ate
seafood. Certainly, that was the case in the United States. That’s no longer true. If you go into
a fresh seafood shop in Washington, D.C., or New York, you don’t see any poor people there.
The prices are too high. So we’re seeing a change in the price of an important food product that
much of humanity depends on. I would point out that the world fish catch, at 100 million tons,
is equal to the world’s production of beef and poultry combined. Now that will not surprise
most of you in Japan because of the extraordinary levels of seafood consumption in this coun-
try. But in other parts of the world, the idea that the seafood catch equals the production of beef
and poultry does come as something of a surprise. ‘

So we are pushing against the limits of the oceanic fisheries at a time when population
is 5.6 billion. But we're adding 90 million a year, which means that each year you and I as aver-
age citizens of the planet will have less seafood than we had the year before. What are the con-
sequences of that economically, socially, nutritionally, politically? No one knows, because no
one has been analyzing this issue and looking at it with an eye to the future—a big gap in the
global research agenda.
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We could talk about water. Water is becoming scarce in many parts of the world. In the
United States, we see water scarcity throughout the Southwest, in the states of California,
Arizona, Nevada, New Mexico, and Colorado. We see water becoming increasingly scarce in
the southern Great Plains of the United States, one of the world’s major wheat-growing
regions. In the southwestern United States, nearly all the water has now been claimed, whether
it’s water from, say, the Colorado River, or whether it’s underground water supplies.
Overpumping is now widespread in this region of the country. When the demand for water in
cities increases, they can satisfy it only by taking water away from agriculture, by buying the
irrigation rights from farmers. Los Angeles, to get the water it needs, must now get it by tak-
ing it away from agriculture.

I'have family in ranching in northern Colorado, about 70 miles north of Denver and east
of Fort Collins, if you know U.S. geography at all. And in that county, a couple of years ago
an agent came in and began buying irrigation water rights from farmers and ranchers, and
eventually bought the irrigation rights from a few hundred farmers. He was offering a price that
no one could resist, but no one knew who he was buying the water for until he had bought all
the rights, and then it was revealed that he was buying the water for a small city near Denver
called Thornton, Colorado. They planned to build a 60-mile pipeline and take that water to
Thornton to satisfy the needs of this growing city toward the end of this century and in the early
21st century.

That example has been repeated over and over again around the world. In Beijing,
which is not a small city, the irrigation reservoirs around that city were once used by both farm-
ers and the city. Recently, farmers were banned. They no longer have access to those reservoirs
in the agricultural region surrounding Beijing. They must now either go back to dryland farm-
ing, or they must drill wells and pursue the falling water table downward. -

To finish with the United States, the Department of Agriculture reports that 21% of all
irrigated land in the United States is now being watered by drawing down underground water
supplies—by overpumping. In the southern Great Plains of the United States, this is the result
of relying on a fossil aquifer, an aquifer that was formed a long time ago in geological time,
and which is not today being recharged in any significant way. And so as it drops, eventually
farmers have to go back to dryland farming.

In China, a substantial share of the irrigated land is being irrigated by drawing down
underground water tables, also. Almost all of northern China is now a water-deficit region; that
is, it is using more water than nature makes available. And it is a water-deficit region because
itis drawing down the underground water table. One of the interesting geological questions is
what happens to a region like northern China when you keep depleting the underground water
supplies. What happens to the geological structure, what happens to the aquifers, what happens
to the recharge potential? It’s an area, I think, that has not been researched in much depth, but
even one who’s not a geologist can imagine that there will be some lasting consequences.

These are some of the questions that we need to be asking and trying to answer as we
try to respond to human needs for water that are growing far more than that which would be
required to supply the needs of 90 million additional people each year. Because as incomes
rise, people consume more water. What happens to the demand for water as 1.2 billion people
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in China begin to acquire indoor plumbing, showers and bathtubs, flush toilets, and running
water in the kitchen? This may be one reason why 300 of the largest cities in China now are
facing water scarcity, 100 of them severe water scarcity. And I have to conclude that in most
cases, they will satisfy their future water needs, the deficits that are developing, by pulling
water away from agriculture. There is no other place from which to obtain it. Before I leave
China, one more point. As you probably know, because of an extreme shortage of water in
Beijing, questions are being asked as to whether it should be the capital of China permanently,
or whether the capital should be moved to the south, where there are at least adequate water
supplies. Another alternative is to move water from southern China, which still has a surplus
of water, to the Beijing region with a long canal. This would be roughly 900 miles. It would be
as though Washington, D.C., decided to get its water from the Mississippi River, 900 miles to
the west. This is a major civil engineering project that is in prospect for China to supply the
water needs of Beijing and Tientsin. '

In India, water tables are now falling in several states because of overpumping. One of
the advances associated with the green revolution over the last few decades has been an
increase in the double cropping of wheat and rice. Throughout central and northern India,
many farmers grow two grain crops a year: they grow winter wheat, and in the summertime
they grow rice. Both crops are irrigated because the wheat is grown during the dry season. And
they have greatly increased their production. I helped draft 25 years ago the agricultural plan
for India, which led to a doubling of its wheat harvest in seven years, a phenomenal advance.
Today, India is facing growing water scarcity and the prospect of cutting back on the amount
of double cropping of wheat and rice because there is simply not enough water.

So water is emerging as a constraint on food production. I could talk about other parts
of the world, but I"ve chosen to talk about the United States, China, and India because these
three countries are the world’s three leading food producers; together they produce nearly half
the world’s grain. ‘

If land is being irrigated by overpumping, by depleting the aquifer, then at some point
when the aquifer is finally depleted the amount of irrigation must be reduced. For example, if
the rate of irrigation pumping is double the rate of aquifer recharge, then when you finally hit
the bottom you have to reduce the amount of pumping by half, and that means a very substan-
tial cutback in food production. So we’re facing some real adjustments ahead on the water
front.

The third natural constraint that I mentioned, which has not gotten very much attention
compared with water, for example, is the physiological limits of crop varieties to benefit from
fertilizers. In 1847, a German scientist, Justus von Liebig, discovered that all the nutrients that
plants take from the soil could be returned in mineral form. It was a major discovery. If there
were a Blue Planet Prize then, Professor Seibold, he probably would have been the winner
instead of you! Yes, he agrees. It was an exciting advance in our understanding of plant growth
and nutrition and physiology, but we did not really take advantage of that knowledge until
nearly a century later. As recently as 1950, the world was using maybe 14 million tons of fer-
tilizers. By 1989, it had reached 140 million tons, a tenfold increase. It was the growing use of
fertilizer that was the engine driving the growth in world food output over the last four decades.
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It was fertilizer more than anything else that permitted the farmers on the land in 1950 to dou-
ble their production within a generation. No generation of farmers in history had ever done that
before, but the world’s farmers as a group between 1950 and 1980 doubled their harvest and
they are still increasing it. ‘

Many of the things that we have done to increase food production over the last four
decades have really been designed to increase the use of fertilizer. The reason we irrigate is so
that we can use more fertilizer and increase yields. The exciting thing about the dwarf wheats
and rices—and that breakthrough came in this country a century ago—is that they can use
much more fertilizer than the traditional varieties, the traditional tall, thin straw varieties of
wheat and rice. One could easily triple the amount of fertilizer effectively used and increase the
yield accordingly.

But since 1989, world fertilizer use has actually declined. In part, that’s for agronomic
reasons, because in many countries using more fertilizer no longer increases production. So
production has leveled off. Farmers in the United States in the early *90s are using less fertil-
" izer than they did in the early *80s, because using more fertilizer doesn’t have much effect on
output. We could double fertilizer use in the United States next year, and you probably could
Tot see it in the production trend. It would be as though you and I decided that instead of eat-
ing three meals a day, which most of us do, we would eat six meals a day. It probably would
not increase our productivity very much; in fact, it might diminish it somewhat. Plants are liv-
ing beings, t0o, and once you reach the limit of what they can do physiologically, then giving
them more fertilizer doesn’t have much effect. If you and I were getting only one meal a day
and we suddenly were given two meals a day, then we would become much more productive.
And that’s the way it was with crop varieties and fertilizers throughout most of the last four
decades. But suddenly we’ve reached the point where more fertilizer has little use. Fertilizer
use in Western Europe, Japan, and the United States today is no more than it was a decade ago;
the trend is basically flat. So that engine which has been driving the growth in food production
no longer works very well.

If we can’t use more fertilizer, if we can’t keep greatly increasing fertilizer use to boost
food production, where will the gains come from? How will we feed 90 million more people
each year? And the answer is, no one knows.

In talking just a bit ago with the vice president of the UN University, we were dis-
cussing the environment and the economy, and the environment and food production. I'm not
going to spend more than a few minutes discussing this, but I would point out that soil erosion
is now a serious threat to the growth in food production in many parts of the world. It is espe-
cially a problem in developing countries. One can hike around the highlands of Ethiopia today
and see abandoned villages that 10 or 20 years ago were productive. The reason they have been
abandoned is because there’s not enough topsoil left to support even a subsistence-level agri-
culture, much less a market surplus-producing agriculture. The same is true in many of the
Andean countries of Latin America, for example. It’s true for parts of Indonesia. I could go on
and on. Soil erosion is slowly undermining the long-term food prospects on probably 30% of
the world’s cropland.

Another question is global warming. This summer was a very hot summer in Japan that
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affected rates of water evaporation. But a very hot summer, if it got much hotter, would also
affect rice pollination. If temperatures get too high, rice will not pollinate. Neither will corn,
for example. In the United States, in the summer of 1988, when we had record heat and
drought, our grain harvest in that year dropped below domestic grain consumption for the first
time in our history. We didn’t think it was possible, at least I did not think it was possible, that
the breadbasket of the world would suddenly find itself not producing enough to satisfy even
its own needs. Fortunately, at that time we had enormous reserves. We typically produce about
300 million tons of grain, we use 200 million tons domestically, mostly for livestock feeding,
and then we export 100 million tons to something like 100 countries around the world, the
largest of which is Japan. Now fortunately that year we had enormous reserves, and so in
effect we exported those reserves to satisfy export commitments, again including to Japan. But
reserves were drawn down, and they have never been rebuilt. If we had another summer like
the summer of 1988, then we would not be able to satisfy export commitments, and then sud-
denly there would be intense competition among importing countries for inadequate
exportable supplies of grain. Prices would double or maybe triple almost overnight, creating
instability in the world economy. \

In looking at the long-term human prospects and in thinking about the various things
that can constrain future progress and destabilize the future both economically and politically,
I think it’s food that we have to worry about. And the question is, what will happen to bring
the food issue into sharp focus? I mentioned the possibility of another summer in the United
States like the summer of 1988. That’s a possibility, and that would be the wake-up call.

Another possibility, and I think of this as more of a reality, is China’s emergence as a
massive food importer. We have in East Asia a situation that is unique in that we have coun-
tries that are already densely populated before serious industrialization begins. Japan is such
a country. When Japan’s rapid industrialization and movement toward a modern consumer
economy began in the 1950s and accelerated in the *60s and *70s, we had a country where a
lot of cropland was used for industrialization purposes. So much agricultural land was lost to
non-farm uses—building factories, warehouses, highways, etc.—that grain production actu-
ally declined in absolute terms. Grain production this year, which is a good harvest year, as you
know, is probably close to 40% less than it was in 1960, or at least something on that order of
magnitude. And this is simply because the amount of land loss has outstripped the increase in
land productivity. A similar situation exists in South Korea and in Taiwan for the same reasons.
The process started there maybe 10 or 15 years after it did in Japan.

As we look at China, we see exactly the same situation: a country that is already densely
populated before it moves into the era of rapid industrialization and the establishment of a
modern consumer economy. And so what we’re looking at in China is the prospect of very sub-
stantial losses of cropland oveér the next few decades, losses so large that they will override the
rise in land productivity, leading to an absolute decline in grain production, as has happened
in Japan, South Korea, and Taiwan. Japan last year imported 73% of its total grain supplies;
although it was almost self-sufficient in rice, it imported all feed grains for livestock and most
of the wheat consumed. '

Itis one thing when a country of 120 million imports 77% of its grain. It is another thing
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when a country of 1.2 billion people begins moving in the same direction, and that’s what
we're faced with in China. Unfortunately, most of the analysts of world agricultural supply and
demand trends have overlooked this point. They have assumed that China’s food production
will keep increasing steadily as far as we can see into the future. I don’t think that is at all likely.
By an accident of history, China is beginning to expand its demand for food at a phenomenal
rate at a time when the world is beginning to press against some of the natural limits to the
growth in food production. I mentioned the seafood catch, for example. In an earlier period
when population pressure built on the land in Japan, you turned to the oceans for your animal
protein on a large scale, and this was very successful. The fish and rice diet of Japan began to
evolve. That option doesn’t exist for China, of course.

So we have the constraint on seafood supplies, we have the constraint on water supplies,
and we have the limits on the amount of fertilizer that available crop varieties can use. So we
have some constraints emerging just at the time when China is getting ready to move into the
world market to import massive amounts of grain. Exactly when that will come we don’t know.
It could be before the next harvest, because as you may know grain prices in the 35 largest
cities in China in August of this year were up 60.2% from August of last year. And this was
during the harvest period. We don’t know what will happen in the winter months as we look
ahead to next year’s harvest. We also know that the government in Beijing canceled trading in
rice futures on the Shanghai Commodity Market a week ago Friday because they thought
there was too much speculation in the market. But it’s another manifestation of the degree of
scarcity that exists in China.

We know that population growth in China will increase the demand for food, even
though it’s increasing very slowly by international standards, certainly by Third World stan-
dards—a bit over 1% a year. But with such a large population base, this still means China will
add 490 million people between 1990 and 2030. That’s the population of the United States and
two Japans plus. But in addition to population growth, the more important source of growth in
demand for food in China today is rising incomes. What we suddenly have for the first time in
history is 1.2 billion people trying to move up the food chain at a very rapid rate. When the
United States was in a similar period of development some decades back, there were 200 mil-
lion Americans. For Europe, it was 320 million, and for Japan it was 100 million. We’re now
looking at 1.2 billion people trying to do that, and doing it at a rate that is almost without prece-
dent. Listen to these three numbers: 13%, 13%, 11%. Those are the rates of economic growth
in China in 1992, 1993, and estimated for 1994. A phenomenal rate of growth for 1.2 billion
people. Some of course are going up faster than that and some less, but on average this is a phe-
nomenal advance.

So you begin to wonder what this means in terms of the demand for livestock products
and therefore for grain. In China, there’s no rangeland left to be developed. They can’t turn to
oceans in a major way for livestock products, so they can only get more livestock products or
fish by feeding, basically grain.

Whenever you multiply anything by 1.2 billion, it’s a lot. One more bottle of beer for
each adult in China requires 370,000 tons of grain. In 1990, the average person in China was
consuming 100 eggs per year. The official goal is to raise that to 200 eggs per person annually
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by the year 2000. Two hundred eggs per person, and by that time there’ll be 1.3 billion people.
That’s 260 billion eggs. Getting from 100 eggs per person to 200 eggs per person will take
more grain than Australia produces. So as China moves up the food chain, it’s going to become
an enormous sponge soaking up grain from all over the world. If we allow only for population
growth and no gain in income and improvement in diet in China, by 2030 because of the
absolute decline in agricultural production due to industrialization’s use of cropland China will
develop a deficit of about 200 million tons of grain, which compares with 28 million tons in
Japan today. Two hundred million tons of grain equals total world grain exports from all coun-
tries. The United States accounts for about half of world grain exports, 100 million tons, and
all other exporting countries—Canada, Australia, Argentina, Thailand—make up the other
100 million tons. But if, in addition, China continues to move up the food chain at the rate of
recent years as incomes rise, it will need to import close to 400 million tons of grain.

This is not my calculation only. Professor Zhu-Guang Zhao, who is the head of the
Chinese Academy of Sciences, has said, and I quote, “If we continue to squander our land and
water resources in an all-out effort to industrialize, we will face the need to import 400 million
tons of grain, and even all the grain produced in the United States will not be enough to fill that
deficit.”

This raises two questions. One, can China afford to import massive amounts of grain?
The answer is yes. Last year, China’s trade surplus with the United States alone was $23 bil-
lion. That was enough to import all the grain we exported last year to close to 100 countries.
So the question is not so much can China afford to import; China is not Africa, which needs
more grain but cannot afford to import it. The important question is who will supply China
with that much grain, and the answer is no one. What this means is that the world grain mar-
ket, which has been a buyers’ market for the last four decades except for a brief period in the
early’ 70s, will become a sellers’ market. The competition has been among the sellers for mar-
kets that never seem to be quite large enough. That will now change, and the competition will
not be among the sellers, but among the importers for inadequate exportable supplies. And that
means that instead of declining grain pﬂceé in real terms, which has been the case over the last
four decades, there will be rising grain prices for as far as we can see into the future.

If T were writing a commodity newsletter and recommending purchases of futures, I
would say that the first thing we should watch for is rising seafood prices. That’s already
occurring. Seafood prices are rising in real terms about 4% per year now for the world as a
whole. The second thing I would watch is rice prices, because the producers of rice are faced
not only with limited land supplies but also with severe constraints on the amount of fresh
water that’s available. Rice requires land and water. So rice prices will be the next to rise, and
then after that wheat, and then the other grains. I think we’re moving into an era that is very
different from the one we’ve known since the middle of the century. Whether it’s the seafood
catch per person going down, or whether it’s grain prices which I think will be rising in real
terms—it’s going to be quite different.

Now what if, in addition to China needing to move into the market in a major way to
import grain, we also had some effect of global warming? Then we would have real chaos in
world grain markets. What I think we will soon get from China when it announces plans to
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import large quantities of grain—which could come literally any year now if China continues
to industrialize rapidly—is a wake-up call that will create sufficient economic instability in the
world economy to convince even the doubters that the relationship between us, now 5.6 billion,
and the environmental systems and resources on which we depend is in trouble. And we’re
going to have to address these issues in a major way. I think it will lead us to redefine security,
recognizing that the real threat to our security in the future is not so much military aggression
as it is growing human pressure on the Earth’s natural systems and resources and the resultant
deterioration of those systems, whether it’s overfishing, deforestation, or soil erosion.

I think this redefinition of security will lead us to seriously consider reordering priori-
ties, such as shifting resources out of military budgets and into expenditures for soil conserva-
tion, reforestation, family planning, investments in agricultural research, and so on. I think. it
will underline the importance of the plan of action that came out of the Cairo population con-
ference, a plan of action that calls for bringing world population growth to a halt much sooner
and at a much lower level than had earlier been considered—to between 8 and 10 billion by
2050, rather than to between 11 and 14 billion by the end of the next century. I think it’s going
to underline the need for national governments to do population carrying capacity assess-
ments, to look at land resources, water resources, access to seafood, and the availability of
technology to increase crop production, and begin to calculate how much food they’ll be able
to produce and relate it to the projected increases in population. And for many countries, I
think this will lead to a rather dramatic shift in population policy.

The bottom line, if we’re serious about stabilizing population and climate, is a restruc-
turing of the global economy. At the Worldwatch Institute, we call this the Environmental
Revolution. In scale, it is comparable to the Agricultural Revolution or the Industrial
Revolution. The Agricultural Revolution led to an increase in population growth, altering pop-
ulation trends dramatically, and since then we’ve seen enormous growth. The Environmental
Revolution, if it succeeds, will also lead to profound demographic changes in the form of a lev-
eling off of world population growth, the reestablishment of the balance between births and
deaths in the world. The Industrial Revolution was based on the shift to fossil fuels; the
Environmental Revolution will be based on a shift away from fossil fuels. The other big dif-
ference is the pace. The Agricultural Revolution was spread out over 10,000 years. The
Industrial Revolution began two centuries ago. But the Environmental Revolution, if it is to
succeed, will have to be compressed into a few decades.

The Environmental Revolution will require leadership—strong, international leader-
ship. And that’s where Japan can play an important role. I don’t think that most of you in Japan
yet appreciate the economic role that you play in the world today. You are one of the world’s
leading trading countries. You are now the world’s leading source of bilateral development
assistance. If one looks at the international banks in the world today, private banks, the top 10
are all Japanese. Japan has a great deal of potential political influence in the world today related
to the strength of its economy. I know that you think you’re in an economic crisis now because
the economy is not growing and hasn’t grown for the last few years, and by Japanese standards
I suppose that is a crisis. But the Japanese economy is a powerful economy, one based on a
highly skilled, highly educated, hard-working labor force.
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We need leadership in the population arena. No country is better suited to do this, sim-
ply because Japan itself faced a need to quickly slow population growth after the end of World
War II. As an economy, you had lost access to the resources of Southeast Asia and China, and
suddenly you had to rethink your future in terms of living on these resource-poor islands. And
this led to a halving of the population growth rate between 1948 and 1955. In seven years, you
reduced your populatfon growth by half, and that’s exactly what developing countries today
need to do. We in the United States cannot provide that example, because we’ve never had that
experience. You have. You can.

Another arena in which you can play a major role is in raising energy efficiency, a major
contribution to climate stabilization along with the development of renewable energy
- resources. But Japan is a country that has led the way in increasing the efficiency of energy use
~and exporting these technologies. Helping developing countries use more energy-efficient

technologies could be an important contribution to the eventual stabilization of climate.
Similarly, with the development of renewable energy resources there’s a real need to push
ahead in developing wind power, geothermal power, and solar power in the form of photo-
voltaics, solar thermal power plants—a whole range of technologies moving very quickly
where Japan could play a leadership role in development.

In conclusion, I would like to say thank you to the Asahi Glass Foundation for not only the
Blue Planet Prize, which is in itself extraordinary, as Professor Seibold would agree, but also for
the opportunity for the two of us to exchange ideas with you this afternoon. I would end by say-
ing that I think Japan can play a far more important leadership role in the world today by foster-
ing the Environmental Revolution—in leading it, if you will. This is because of the resources you
have and the expen‘en'ces that you have had. Again, thank you very much for this opportunity.
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