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GLOBAL 2000

*“It reads like something out of **“The Empire Strikes Back.”” The time: the year 2000.
The place: Earth, a desolate planet slowly dying of its own accumulating follies. Half
of the forests are gone; sand dunes spread where fertile farm lands once lay. Nearly
2 million species of plants, birds, insects and animals have vanished. Yet man is prop-
agating so fast that his cities have grown as large as his nations of a century before. *’

—Newsweek

*“By now such grim warnings have become all too familiar. But this particular forecast
is different. For the first time, the U.S. Government has added its full voice to the chorus
of environmental Cassandras deeply distressed about the future.”

—Time

“*Compiled by more than a dozen Federal agencies, Global 2000 is not a prediction
but a projection—and a conservative one at that. It presents so immediate a challenge
to worldwide political stability and American economic security that even the most
complacent new administration must recognize it as a priority issue for the President
and Congress.”’

—John B. Oakes, The New York Times

“[Global 2000] 1s first a warning to the world’s citizens and their leaders. It attempts
to mark the boundaries of a new task for the human race, to preserve life on this
planet.”

—Kansas City Star
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the most complete and con-
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painted by the U.S, Govern-
ment. Many rapid and
undesirable developments
are foreseen if public poli-
cies concerning population

stabilization, resource
conservation, and environ-
mental protection remain
unchanged over the coming
decades. Vigorous and
determitied new initiatives
are needed around the
world. These initiatives need
to be taken soon while the
picture is yet fluid and na-
tions are still preparing to
enter the twenty-first
century.
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‘I am directing the Council on Environmental Quality and the Department of State,
working in cooperation with. . .other appropriate agencies, to make a one-year study

of the probable changes in the world’s population, natural resources, and environment
through the end of the century.”

President Jimmy Carter
May 23, 1977
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Foreword

by Jimmy Carter

With various polilical and ccononvic interests
competing throughout the world for influence, it's
hard to tind ways in which agricullure, health care,
and environmental preservation can be pursued
logether.

II's ¢asy 10 blame people who are culting down
trees. In countries such as Sudan, where in 1989
260,000 people died (rom war, or Ethiopia, or So-
malia, or Mozambique-  it's casy to say thac if they
can't prevenl the civil war, somehow or another,
they deserve to suffer. 'y cusy o blame them; il
casy o blame our own government, or outside
sources, for the problems. We always know Lhe
answers for other people. But, ultimately, we not
only want a good life for ourselves, we want a good
life for others as well,

Whul is the mechanism, or the means, by which
we can cross the chasm between ourselves and
others ground the world who can actually implement
what we wunt to accomphsh? T believe the means
caonsist of establishing trust by producing results at
the grassroots level, and by this immediate benefit
canvincing the political leadership of the world (in-
cluding the leadership in this country) that long-term
planning of food production, health care, and en-
vironmental preservation must be done together, as
was envisioned in the process begun when 1 com-
missioned the Global 2000 report during my presi-
dency. This one-year study assessed the probable
changes in the world’s population and environment
through the end of the century and was to serve as
the foundation of future planning.

At The Carter Center in Atlanta, we wy to com-
bine agriculiure, health care, and environmental
(uality work in a number of places around the world.
We have projects in Ching, Bangladesh, Pakistan,
Tunzania, Uganda, Kenya, Ghang, Nigeria, Zambia,
and other countries,

In the last twenty years, the per-capita produe-
uon of food grain across Africa has actually gone

down. The average African is now consuming scv-
enty calories fewer per day than twenly years ago.
Sometumes the leaders there have to be convineed,
contrary 10 thewr natural inclingtion, that what we
rom The Carter Center are trying to do in health,
population, environmental work, and food produg-
tion is best lor their country, 1sit at the table with the
king or the president or the prime minister, and be-
cause ) was president they generally bring in all their
cabinet officers. T bring with me people such as Dr.
Norman Borlaug, who was a Nobel Laurcate Tor his
work in the green revolution, and the Carter Cenler’s
exceutive direetor, Dr. William Foege, who orches-
rated the campaign to cradicate smallpox from the
Earth, and we (ell these leaders what we hope o
accomplish in their country. Our pumpose at that
meeting is (0 get the country’s key people convineed
that whal we're proposing can bhenefit them., If
they’re not convinced, then we are going to be deal-
ing with third-level bureaucrats, not with key cabinet
ministers, And nothing will be accomplished.

In January 1986 | made my first trip to Ghana,
primarily 1o talk about tood production. That year
we gol forty farmers to participate in our Global
2000 program. Twenty planted corn, and twenty
planted sorghum; cach planted about one acre of
demonstration plots using raditional farming prac-
tices, and one acre using an improved kind ot seed
and a moderate amount of fertilizer. We didn’t bring
any mechanization; the tarmers stll plant with a
pointed stick and cultivate with a hoe. Bul the de-
monstration plots were so successful — on average
wipling the previous vield—that we jumped in 1987
from forty farmers to twelve hundred. In 1988,
Global 2000 had sixteen thousand, and in 1989
eighty-five thousand Ghanalan farmers participating
in our program.

We also teach farmers environmentally sound
growing technrques. They plant now in conlour
rows, W stave off crosion, Instead of slash and-burn



techniques—where they would burn oft an arca of
forest, plunt ut for onc ycar, and then move on to
another arca—farmers now plant using enough fer-
tilizer so that they can repeatedly grow crops on the
same plot of land. That means the forest can be
saved. And we have only three [orcign employecs in
Ghana: two Mexicans and one Kaorean, All the rest
of the workers arc Ghanaians, so at the end of five
years (1991) we plan to withdraw from Ghana, leav-
ing that nation self-sufficient in food production.

Ethiopia 18 another example of a country in
which we have o prove the immediate benefit of our
work hefore we can get started on the rozd 1o long-
lerm solutions. The war in Ethiopia between the
government and the Eritrean People’s Liberation
Front—over whether Eritrea should be part of
Ethiopia or have the right to self-determination—is
twenty-nine years old. Both sides are Muarxist. A
million people have died in this war, not only as a
result of bombs, bullets, and shells, bul also from
starvation, malnutrition, and diarthea among chil-
dren as a direct resull of lack of food.

Ethiopia is the poorest country in the world,
with a per-capita income of one hundred turty dol-
lars, Farmers there produee only four bags of grain
puer acre. It's impossible w get people in such pov-
erty to worry ahoul environmental issues, ICs impos-
sible to gain their confidence or lorge partnerships
with just words. They’re starving. So what we at The
Carter Center try to do furst is get Dr. Borlaug’s staff
lo show farmers how Lo triple or even guadruple
production of grain per acre, When we show a direct
and identifiable benefit to the people, the leaders see
a political benefit, and that short-term gain gives
them enough confidence in us to listen to environ-
mental discussions. T might add that in spite of its
being the poorest nation on Earth, Ethiopia spends
60 percent of its 1Ll national wealth on weapons.,

I’s casy to criticize the Third World for is
burgeaning populaton, but decply related to the
problem of 00 many people is wastelul consump-
tionn, [ have four children and six grandchildren. It's
sobering (0 me to know that cach one of them, and
Rosalynn and I, consumes fifteen times as much ol
the world’s limiled resources as does the average
ctiizen in India, When we worry about population
growth in Indwa, when we ell them they ought w be

ashamed, we ought to remember that fifteen children
in India are not going o deplete the world™s supply
of vital resources any more in the future than one
child born in Americad. Perhaps, in addition to efforts
directed at population control in India, we should
exert some scll-discipline 10 conscrve resources,
When I left ofTice we had, afier a lot of heartache
and strugele, reduced our dependence on imported
oil to about 30 pereent of 1otal use. Now iU's back up
o 50 percent, and going up cvery day. The de-
veloped world has got to realize that a large part of
the responsibility (o conserve resources is still ours,

We also need to change our dependence on
weapons production and weapons sales overseas as
a basic foundation for jobs in this country. It costs
about onc million dollars in defense expenditures 1o
create one job- -a vast inefliciency. Bul we have
been so seduced, so influenced, so oulspent—so out-
bribed, you might say—in the Congress of the
Uniled States by the defense industry that it’s almaost
imposstble o prevail when you want 1o cut back on
unneeessary cxpenditures.

Another inelliciency: The US Agency lor Inter-
national Development program (USAID), which
was supposcd to be designed for sustainable de-
velopment in the Third World, is almost totally in-
competent. The Carnegic Foundation and The Carter
Center, looking to the application of science and
lechnology to unprove the quality of Iife in the Third
World, recently did a definitive analysis of USAID,
Of the §11 billion spent annually, $10 million goes
to Isracl every day, ahout two thirds of that amount
goes 1o Egypt, and a huge part of the remainder gocs
to finance purchases of weapons from American
manufacturers, This leaves about $2.1 billion a year
10 actually improve the lives of people averseas. OF
that $2.1 billion, 80 percent goes to administrative
costs: It costs us eighty cents of every dollar 1o
finance the expenditure of twenty cents of aid in the
Third World.

Japan also budgets about S11 billion for over-
seas aid. Whatthey dois go 1o the leaders of the poor
nations and say, “We have $26 million 1o spend on
health care in you country. What is the best way to
spend (1?7 And with minimal administrative costs,
with practically no staff in the country, they work
harmoniously with that couniry’s minister ol health,



spending the money for sate water or 10 provide
immunization programs. This is not purcly altruistic
on the part of the Japanese, because they are planting
small sceds of help that in the future will pay richly
in friendship, partnership, and availability of
increasingly scarce natural resources. They will also
reap a benelit in commerce, creating markets {or
Japanese consumer products. You can’t do that
when you spend eighly cents of cvery dollar on
administrative costs.

In working with the developing world, you see
the relationships between health care and other
problems, such as illiteracy. Here’s an example, and
an opportunity for people who work in telecom-
municatoens research and development:

A lot of the most arable land in the Third World
has not even been planted because of two afflictions:
Guinea worm and river blindness. Guinea worm,
which most Americans have never heard of, affects
ten miflion people a year, IU's a parasite people get
from drinking impure water. The water contains the
worm's egg, and inside the human body that egg
grows into a worm a meter long in twelve moenths,
The worm then emerges through the skin, leaving a
horribie sore.

River blindness is caused by the sting of a fly
found along fast-flowing streams. Sometimes you go
to villages where 35 percent of the adults are blind;
you see dadults walking around holding one end of a
stick with a litle five-year-old child holding the
other end, acting as a secing-eyc baby. And you
know that if something isn't done, that child will be
hlind someday, too.

We have treatments tor both these conditions,
donated by U.S. corporations such as Merck and
Company, and we can go in with them. In fact, the
Global 2000 program and other health care or-
ganizations have targeted 1995 as the year by which
Guinea worm will be cradicated. But remember,
we're trying o teach people o take care of them-
selves. So there’s another problem: How do you
cducate people who are basically illiterate about the
cause of Guinca worm or river blindness? We ran
our first test case in Pakistan, in a place where only
12 percent of the men, and almost no women, were
literate. There are currently {wo ways 0 communi-
cate with these people. One is through radio, and the

other is by giving them printed cartoon that tell the
story in pictures. These are not very efficient meth-
ods, and so there’s a need for telecommunications
people to get involved, to invent a way to comniuni-
cate health information to people who are illiterate.
Long-term planners can see that these problems—
health care und Hiteracy---are related.

The world political situation, far from being
hopeless, olfers opporlunities to help everywhere, 1
wish the major universitics throughout the West
would, n elfect, adopt a Third World country. The
University of Georgia has a great agricultural school
and a great forestry school, and could go 10 a country
such as Haitl and ask, “What can we do o help you
to provide jobs, replant your forests, improve tour-
ism, educate your people, build betler homes, ¢stab-
lish democracy?” Haiti would accept a university,
whereas it would never accept any intrusion from the
U.S. government {most countries won't, by the
way). Working with major corporations in our coun-
iry and others, the university could bring in students
and give them an opportunity to help, and in the
process thase students would learn things about the
developing world they might otherwise never know.,

Rosulynn and I are volunteers with Habitat for
Humanity, which builds housing for homeless
people. In June we're going Lo Tijuana 1o build a
hundred homes on a barren hillside in a desperately
poor area. It's arid, so there aren't many trees.
We've used wood, two-by-four studs, before. Now
we're working on a problem: How are we going 1o
build adobe block homes with inexperienced volun-
teers who lack masonry skitls? We'll find a way, but
the point 15 we'll do it with absolutely no govern-
ment money, and in the process we’ll develop in-
novative ways Lor inexperienced people, in arid
parts of the world at least, to build hames at a very
low cost.

I would like to see the Global 2000 process
revived. It was killed when T lelt Washinglon be-
cause of a political aversion to long-term planning
with an emphasis on the enviconment. It cught to be
resurrected and concentrated in the National Acad-
cmy of Sciences, not in the federal government. It
ought to be supported by the major corporations. It
wouldn't take much money. This we can do collee-
Lively, as men and women commitied w sustainable



development, 1o a betler quality of life, for all those
on Earth.

I don’t have any sense of impending doom or
despair. 1 think that things can be changed. If you
look at the face of just one Ghanaian farmer who (or
the first time is producing sixteen bags of sorghum
or corn where previously there were just three or

%l

[our bags, and see how cager he 1s to join our pro-
gram of environmental work as well, you know the
Third World is not a hopeless place. The people
there are wailing to be partners with people here in
sceing Lhat everybody on Earth can have a beuer
way of life.



Preface to the Revised Edition

Sinee its publication in 1980, The Global 2000 Repori to the President has become a minor classic. More than
1.5 million copies have been sold. Volume I has been published in English, French, German, Japanese, Chinese,
Hungarian, Spanish, and Italian; Volume IT (776 pages) has been published in English, Spanish, German,
Japanese, and Chinese. The highly technical Volume 111 has been published only in English.

The enduring value of Global 2000 is due not only to its demographic, cconomic, resource, and environmental
projections, but also to the integration of those projections. Prior to its publication, no national government had
ever issued such a comprehensive, integrated analysis of the global fulure,

No national government has vet produced a report comparable to Global 2000, but many nations have under-
taken integrated studies of their own national future. Many are modcled, in part, on the Global 2000 work. These
new national analyses are generally referred to as twenty-first-century studies.

Such studies are critical for countries struggling to survive complex challenges that include economic develop-
ment, population growth, resource depletion, and environmental deterioration. These interrelated issues not only
can lead to social disruptions, economic instability, and political unrest within individual countries, but also can
be a major cause of tension and armed conflict across national borders,

Throughout the world there are many governmental units, including planning agencies, that address economic,
demographic, resource, and environmental issues through plans and analyses that look ahead up to five vears.
Unfortunately, short-term approaches usually fail 1o take into account adequately the linkages ameng sectors and,
as a consequence, eventually lead to other, often more serious, problems.

Fortunalely, there is growing recognition by leaders around the world that global and national prosperity will
require long-term strategies rather than quick-fix solutions. These leaders have appointed task forces to analyze
alternative national futures in terms of their sustainability. The teams are usually headed by somcone of con-
siderable political stature, often a top governmental minister, and they all include professionals from a variety of
backgrounds, Such groups, often called **2Lst century study teams,” have been established or are forming in over
30 nations.

The twenty-first-century studies do not predict the future; rather, they provide detailed factual information
and projections that help people make choices today that lead to the future they desire. These studies difter in three
important ways from the routine research done by planning agencies. First, they examine many major global sectors
in an integrated way: they project future trends in such areas as trade, foreign debi, demography, natural resources,
environment, technology, health, educartion, and security, and they look at ways in which these areas interact. Sec-
ond, these studies take a long-term approach rather than limiting their perspectives to **five-year® plans, This is
critical since the importance of some trends and their intersectoral linkages is much more apparent in projections
that extend for a decade or two. Third, these studies evaluate alternative futures in terms of ecenomic, ecological,
political, and social sustainability. They continually address the question, *“Will this development strategy lead
10 a healthy sitvation in the long run, or will it have troublesome consequences after a few years?™

The Institute for 21st Century Studies was founded to encourage and support such studies through training
and other assistance [see Appendix C]. Among our training materials is a handbook on how to conduct a twenty-
first-century study and a scurceboek on microcomputer software for managing a nation’s future. Volume 1 of
The Global 2000 Report has also been a useful instructional tool.

Unfortunately, The Global 2000 Report to the President is no longer available from the U.S. Government
Printing Office. The last copies of Volume T were sold in early 1988, Volume 111 sold out in 1987, and less than
100 copies of Volume I1 remain unsold at this writing. Pergamon Press still has copies of an edition consisting
of Volume I plus the most important parts of Volume 11, and Penguin has copies of an edition combining Volume
1 and the full Volume H.

Because of Volume I's importance and because it continues to be used in many university courses, the Insti-
tute and Seven Locks Press has decided to bring out this revised version of Volume I,

Martha J. Garrett Gerald (). Barney
Co-Director Co-Director
Institute for 215t Century Studies Institute for 21st Century Studies

Study Director for the Global 2000 study



Preface to First Edition

Environmental problems do not stop at
mational boundaries. Tn the past decade,
we and  other nations have conie 1o
recognize the urgency of biternational ef -
fOT1s 10 protect our conumon environ-
ment.

A part ol this process, Tam direct-
ing the Council on Environmentad Quali-
tv and the Department o State, working
i cooperation with the Fovironmental
Protection Ageney, the National Science
Foundation, the Nativnal Oceanivc and
Atmospheric Adnunisiration, and other
appropriate agencies, o mahe o one-year
study ot the probable changes i the
world™s population, matural resources,
and cnvironment through the cod ot the
century. This study will serve as the
feundation of our longer-term planning,

President Carter issued this directive in his
Environmenlal Message to the Congress on May
23,1977 lmarked the bepinmng of what becanie
athree-year ettort 1o discon er the lonp-term impli-
cations ol present world trends i population,
vatural resources, and the environment and to

assess the Government’s Toundation Tor long-
range planning.

Government concern with rends in popula-
f1on1, resources, and ervironment is not new . In-
deed, study of these ssues by Federal commissions
and planming boards extends back at least 70
vears.  FPhe earlier studies, however, tended 1o
view cach ivsue without relation (0 the others, to
timit their inguiries to the borders of this nation
and the short-term tuture, and 1o have relativels
httle ¢ffect on policy.” Wil is new in more recent
studies 15 o growing awareness of the interdepen-
dence of populanon, resources, and environment.
The Global 2000 Studs s the tiest ULS, Governe-
rennt effort o ook at all three issues from a long-
ternt global perspective thyt recognizes their inter-
relationships and attempts to make connections
amaong thent.

The Global 2000 Study is reported in three
volumes. This Summary s the st volome.
Volume 11, the Technical Report, presents the
Study i further detail and s referenoed extensive-
lv 10 this Summary, The third volume prosides
teehnical documentation on the Covernment's
global models,



Major Findings and Conclusions

II present trends continue, the world in 2000 will be more crowded,
more polluted, less stable ecologically. and more vulnerable to disruption
than the world we live in now. Scrious stresses involving population,
resources, and environment are clearly visible ahead. Despite greater mate-
rial output, the world’s people will be poorer in many ways than they are
today.

For hundreds of millions of the desperately poer, the outlook for food
and other necessities of life will be no better, For many it will be worse.
Barring revolutionary advances in technology, life for most people on earth
will be more precarious in 2000 than it is now—uniess the nations of the
world act decisively to alter current trends.

This, in essence, 18 the picture emerging from the U.S. Government's
projections of probable changes in world population, resources, and
environment by the end of the century, as presented in the Global 2000
Study. They de not predict what will occur. Rather, they depict conditions
that are likely to develop if there are no changes in public policies, insthitu-
tions, or rates of technological advance, and it there are no wars or other
major distuptions, A keener awareness ot the nature of the current trends,
however, may induce changes that will alter these trends and the projected
outeome,

Principal Findings

Rapid growth in world population will hardly have altered by 2000. The
world’s population will grow {rom 4 billion in 1975 to 6.335 billion in 2000, an
increase of more than 50 percent. The rate of growth will slow only margin-
ally, from 1.8 percent a year to 1.7 pereent. In terms of sheer numbers,
population will be growing taster in 2000 than it 1s today, with 100 million
people added cach year comparced with 75 million in 1975, Ninety percent of
this growth will occur in the poorest countries.

While the economies of the less developed countries (L.DCs) are ex-
pected to grow at taster rates than those of the industrnialized nations, the
eross national product per capita in most 1L.DCs remains low. The average
gross national product per capita is projected 1o rise substantially in some
[.DCs (especially in Latin America), but in the great populous nations of
South Asja it remains below $200 a year (in 1975 dollars). The large existing
gap between the rich and poor nations widens.

World food production is projected to incredse 90 percent over the 30
vears from 1970 to 2000, This translales into a global per capita increase of



less than 1S percent over the <ame period. The bulk of that increase goes to
countries that already have relatively high per capita food consumption,
Mceanwhile per capita consumption in South Asia, the Middle East, and
the 1.DCs of Africa will scarcely improve or will actually decline below pre-
sent inadequate levels. At the same time, real prices for food are expected to
double,

Arable land will increase only 4 percent by 2000, so that most of the in-
creased owtput of food will have to come trom higher vields. Most of the
clements that now contribute to higher vields—tertilizer, pesticides, power
tor roigation, and fuel for machinery —depend heavily on oil and gas.

During the 19905 world oil production will approach geological esti-
mates of masimum production capacity, even with rapidly increasing petro-
fewm prices. The Study projects that the richer industrialized nations will be
able to command enough oil and other commercial energy supplies to meet
rising demands through 1990, With the expected price increases, many less
developed countries will have increasing ditficulties meeting energy needs.
Ior the one-quarter of humankind that depends primarily on wood for luel,
the outlook is bleak. Needs for fuelwood will exceed available supplics by
aboul 25 percent betore the turn of the century.

While the world’s finite fuel resources—coal, oil, gas, oil shale, tar
sands, and uraniom—are theoretically sufficient for centuries, they are not
eventy distributed: they pase difticult economic and environmental prob-
lems; and they vary greatly in their amenability to exploitation and use.

Nonfluel mineral resources generally appear sufficient to meet projected
demands through 2008, but [urther discoveries and investments will be
needed to maintain reserses, In addition, production costs will increase with
cuergy prices and may make some nonfuel mineral resources uneconomic.
The quarter of the world's population that inhabits industrial countries will
contnue to absorb three-fourths of the world’s mineral production.

Repional water shortages will become more severe. In the 19702000
period population growth alone will cause requirements for water to double
mn nearly hall the world, Sl greater inereases would be needed Lo improve
standards of Iving. In many [.DCs, water supplies will become increasingly
erratic by 2000 as a result of extensive deforestation. Development of new
waler supplies will become more costly virtually everywhere.

Stgnificant losses of world forests will continue over the next 20 vears
as demand for torest products and fuelwood increases. Growing stocks of
commerctal-size tmber are projected to decline 50 percent per capita. The
world™s torests are now disappearing at the rate of 18-20 million hectares a
vear (an arca hall the size of California), with most of (he loss occurring in
the humid tropical torests ot Africa, Asia, and South America. The projec-
nons mdivate that by 2000 some 30 percent ot the remaining forest cover in
[.DCs will be pone,

Serivus deterioration of agncultural soils will oceur worldwide, due 1o
crosion, {oss of organic matter, desertification, salinization, alkalinization,
and waterlogging. Already, an area of cropland and grassland approximately



the size of Maine is becoming barren wasteland cach year, and the spread of
desert-like conditions is hkely 1o accelerate.

Atmospheric concentrations of carbon dioxide and osone-depleting
chemicals are expected Lo nerease ar rates that could alter the world's climate
and upper atmosphere significantly by 2050, Acid rain from increased com-
hustion ot fossil fuels (especially coaly threatens damage o lakes, soils, and
crops. Radioactive and other hazardous materials present health and safety
problems monereasing numbers of countries.

Extinctions of plant and animal species will inerease dramatically. Hun-
dreds of thousands ol species—perhaps as many as 20 pereent ot all species
on carth—will be irretrievably lost as their habitats vanish, espeaially in
tropical torests,

The tuture depicted by the ULS. Government projections, briefly out-
lined above, may actually understate the impending problems. The methods
available tor carrying out the Study led to certain gaps and inconsisiencies
that tend to mnpart an optinustic bias. For example, most of the individual
projections for the various sectors studied—food, minerals, energy, and so
on- assume that suflficient capital, energy, water, and land will be available
in each of these sectors to meet their needs, regardless of the competing needs
of the ather sectors. More consistent, beller-integraled projections would
produce a still more emphatic picture ol intensitying stresses, as the world
enters the twenty-first century.

Conclusions

At present and projected growth rates, the world’s population would
reach 10 billion by 2030 and would approach 30 billion by the end of the
twenty-tirst century . These levels correspond closely 1o estimates by the U.S,
National Academy of Sciences of the maximum carrying capacity of the en-
tire carth. Already (he populations in sub-Saharan Alrica and in the
Himalayan hills of Asia have exceeded the carrying capacity of the im-
mediate area, triggering an crosion of the land's capacity to support lite. The
resulting poverty and il health have further complicated efforts to reduce
fertility. Unless this circle of interlinked problems is broken soon, popula-
tion growth in such arcas will unfortunately be slowed for reasons other than
declining birth rates, Hunger and discase will ¢laim more babies and young
children, and more of those surviving will be mentally and physically handi-
capped by childhood malnutrition,

Indeed, the problems of preserving the carrying capacity of the carth
and sustaining the possibility of a decent life for the human beings that in-
hahit 1t are ecnormous and close upon us. Yot there is reason for hope. 1t must
he emphasized that the Global 2000 Study’s projections are based on the
assumption  that national policies regarding  population  stabilization,
resouree conservation, and environmental protection will remain essentiglly
unchanged through the end of the century. But in fact, policies are beginning
(o change. In some areas, forests are being replanted after cutting. Some na-
fions are taking steps to reduce soil losses and desertification. Interest in



chergy conservation is growing, and large sums are being invested in explor-
ing alternatives o petroleum dependence. The need tor family planning iy
dowly becoming better understood. Water supplies are being improved and
waste treatment systems built, High-vield seeds are widely available and seed
banks are being expanded. Some wildlands with their genetic resources are
bemg protected. Natural predators and selective pesticides are beimg sub-
stituted for perststent and destructive pesticides,

Encouraging as these developments are, they arc tar rom adequate 1o
meet the global chailenges projected in this Study. Vigorous, determined new
initiatives are needed il worsening poverty and human suttfering, environ-
mental degradation, and mternational tension and conflicts are (0 be
prevented. There are no quick lixes. The only solutions to the problems ot
population, resources, and environment are complex and long-ternt. These
problems are inextricably finked to some of the most perplexing and persis-
tenit problems in the world—poverty, injustice, and social conflict. New and
imaginative ideas—and a willingness to act on them —are essential,

The needed changes go Tar bevond the capability and responsibility of
this or any other single nation. An cra of unprecedented cooperation and
commitment is essential. Yet there are opporiunities—and a strong rationale

-~ for the United States to provide leadership among nations, A high priority

for this Nation must be a thorough assessment of its foreign and domestic
policies relating 1o popuiation, resources, and environment. The United
States, possessing the world’s largest cconomy, can expectits policies to have
asignificant intluence on global trends. An egually important priority for the
United States is 1o cooperate generonsly and justly with other nations—npar-
ticularly in the areas of trade, investment, and assistance -in secking solu-
tions to the many problems that extend beyond our national boundanes.
There are many untultilled opportunitics 1o cooperate with other nations in
cfforts to relieve poverty and hunger, stabilize population, and cnhance
ceconomic and environmental productivity. Further cooperation among na-
tions 1s also needed to strenethen international mecharnisms for protecting
and utlizing the “‘global commons™ —the oceans and atmosphere.

To meet the challenges described in this Study, the United States must
improve 1ts ability to identify cmerging problems and assess alternative
responses. In using and evaluting the Government's present capability for
long-term global analysis, the Study found serious inconsistencies in the
methods and assumptions ecmployed by the various agencies in making their
projections. The Study itself made a start toward resolving these inade-
quacics. It represents the Government's first attempt to produce an inter-
related set of populanon, resource, and environmental projections, and it
has brought forth the most consistent set of global projections yvet achieved
by L.8. agencies. Nevertheless, the projections still contain serious gaps and
contradictions that must be corrected if the Government’s analytic capability
is to be improved. It must be acknowledged that at present the Federal agen-
cies are not always capable of providing projections of the quality needed for
long-term policy decisions.

While limited resources may be a contributing factor in some instances,




the primary problem 1s lack of coordination. The U.S. Government needs a
mechanism tfor continuous review of the assumptions and methods the
Federal agencies use 10 their projection models and tor assurance that the
agencies’ models are sound, consistent, and well documented, The improved
analyses that could result would provide not only a clearer sense of emerging
problems and opportunities, but also a better means for evaluating alter-
native responses, and a better basis for decisions of worldwide significance
that the President, the Congress, and the Fedceral Government as a whole
must make,

With it~ imitations and rough approximations, the Global 2000 Study
may be scen as no morce than a reconnaissance of the future; nonetheless its
conclusions are reinforced by similar findings of other recent global studies
that were examined in the course of the Global 2000 Study (sce Appendix),
All these studies are in general agreement on the nature of the problems and
on the threats they pose to the future welfare of humankind, The available
evidence leaves no doubt that the world—including this Nation—faces enor-
mous, urgent, and complex problems in the decades immediately ahead.
Prompt and vigorous changes in public policy around the world are needed
to avoid or minimize these problems before they become unmanageable.
Loong lead tmes are required for effective action. §f decisions are delaved un-
til the problems become worse, options for effective action will be severely
reduced.



The Study in Brief

The President’s directive establishing  the
Cilobal 2000 Study called Tor a “*study of the prob-
able chianpes in the world's population, natural
resources, and environment through the end of the
century'” and indicated that the Study as a whole
was 0 “serve as the Toundation of our longer-
term planning.™ The findings of the Study iden-
tify problems 1o which world attention must be
directed. Bul because all study reports eventually
become dated and less usetul, the Study’s findings
alone cannot provide the foundation called for in
the directive, The necessary foundaton tor longer-
term planning lies not in study findings per se,
but in the Government's continuing institutional
capahilities -skilled personnel, data, and analyti-
cai models— lor developing studies and analyses.
Thercfore, to meet the objectives stated in the
President’s directive, the Global 2000 Study was
dosigned not only 1o assess probable changes in
the world™s population, nararal resourves, and
environment, but alsa, through the siedy process
sl to identify and strengthen the Government®s
cupabilits Tor longer-term planiiing and analysis”

Building the Study

The process chosen tor the Global 2000 Study
wis o develop trend projections using, to the
fullest extent possible, the long-term global data
and models routinely emploved by the Federal
agencies, The process also included o detatled
analysis ol the Government's plobal modeling
capabilities as well as a comparison of the Governe-
ment s elobal
whatlvses.

tindings  with those of  other

Anoexecutive group,  established  and co-
chaired by the Council on Environmental Quality
and the State Department, together with a team of
designated ageney coordinators, gssisted in locat-
inp the agencies” experts, data, and analyvtical
madels. A number of Amwericans trom outside

Governmerd and several people irom other coun-

tries advised on the study structure, The agendies’
expert met occasionally with some of these ad-
visers to work ont methods for coordinating data,
models, and assumptions.

Overall, the Federal agencics have an impres-
sive capability tor long-tenm anglvses of world
trends 1n population, resources, and environment.
Severdal agencies have extensive, nichly detailed
data bases and highly claborate sectoral models.
Collectively, the agencies’ sectoral models and
daty constitute the Nauon's present foundation
tor long-term planning and analysis.”

Currently, the principal himitadion in the
Government's long-term global analytical capa-
hiliry 15 that the models For various sectors were
not desizned 1o be used together inoa consisient
maodels
were created at different times, using diftferent
iethods, 1o difterent  objectives. Little
thought has been given 1o how the various sevtoral

god interacthive manner. The agencies”
meel

models—and the mstitations of which they are a
part—uan bue related 1o cach other to project a
comprehensive, consisient image of the world. As
a resulty there has been Litle direct
among he agenaes’ sectoral models.”

With the CGosernment’s current models, the
mdividaal sectors addressed in the Glohal 2000
Study could be interrelated only by developing
projections sequentially, that 15, by using the
results OF some of the projections as inputs to
others. Since population and gross national prod-
uct (GNP projections were reguired to estimate
demand in the resource sector models, the poputa-
ton and GNP projections were developed first, in
1977 The resource projections followed in late
1977 and carly 1978, All of the projections were
linked to the environment projections, which were
made during 1978 and 1979

The Global 2000 Study developed its projec-
Hons o oway that turthered interactions, im-
proved internal  consisteney, and  gencrally
strengthened  the Government's global models.
Honwever, the effort 1o harmonize and integrate

inreraction



the Study's projections was only partially sue-
cesstul. Many mternal contradictions and incon-
sistenicies could not be resolved. Inconsistencices
darose immediately from the fact thar sequential
projections are not s interactive 4 events in the
real world, or as projections thar could be achieved
in an improved model, While the seguential proe
ess allowed some interaction among the model’s
sectors, 1t omitted the continuous influence thal
aif the elements —population, reseUres, economiy
activity, environnent —have upon ¢ach other, For
example, the Global 2000 Study tood projections
assume that the cateh Tfrom traditional fisherics
will Tneregse as fast as world population, while the
fishierivs projections indicate that this harvest will
not increase over present levels obn d sustainable
basis. If it has been possible 1o link the fisherices
and food projections, the expected {isheries con-
tribucion o the humun food supply could have
been realistically reflected in the food projections,
This and other inconsistencies are discussed in
detail in the Technical Report ®

Difticultics also arise from multiple alloca-
ton of resources. Most of the guantitative projec-
tions simply asswme that resource neds in the see-
tor they cover—needs for capual, energy, land,
wiler, minerals—will be met. Since the needs for
zach sector are not clearly identified, they cannot
be summed up and compared with estimates of
what might be available, It i very likely that the
same resources have been allocated to more than
one sector.”

Equally significant, some of the Study's
resource projections implicitly assume thatl the
goods and services provided 1o the past by dhe
carth's Tand. wr, and water will continae to he
available in larger and larger amounts, with no
maintenanee problems and oo increase in costs.
The Glabal 2000 Study projections tor the en-
vitonment cast seriots doubt on these assump-
tions. "

Collectively, the inconsistencies and missing
linkages that are unavordable with the Govern-
ment's currentt global models attect the Global
2000 projections in many ways. Analvsis of the
assumptions underlving the projections and com-
parisons with other global projecrions suggest that
tmosh ol the Study’s quantitanive results understate
the severity of potential problems the workd will
face as 0 prepares Lo onter the wenty-tiest
century .

The guestion naturally arises as to whether
circumstances have changed signiticantly sinee the
carliest  projections were made in 1977 The
answer s no. What  changes have  occurred
generally support the projections and highlight the
problems identificd. The briet summaries ot the
projections (beginming on the next page) each con-
cude with comments on how the projections
might be altered it redeveloped today.

The Global 2004y Study has three major
underlving  assumptions, 1rst, the projections
assume a peneral conninuation around the world
of present public policy relating to popilation
stabilization, natural resource conservation, dand
cnvironmental protection.® The projections thus
point 1o the expected tuture i policies continne
withour significant changees.

The second major assumption relates to the
ctfects of technological developments and ot the
market mechanisnn, The Stody assumes thal rapid
rates of technological development and adoption
will continue, and that the rate of development
will be spurred on by eftorts to deal with problems
identilied by this Study. Participating agencies
wore asked 1o use the rechnological assumptions
they normally use i preparing long-teem global
projections, Tn general, the agencies assume i con-
tnuantion ot rapid rates ol technological develop-
iment and no serious social resistance 1o the adop-
non of new rechnologies. Agricultural technology,
For example, 15 asswned to continue increasing
crop vields as rapidly as during the past few
decades, dacluding the period ol the Green
Revolution {see Figure 1) The projections assuftie
no revolutionary advances —such as immediate
wide-scale avatlability of nuclear fusion tor energy
production—and no disastrous sethacks—-such as
serious new health risks front widely used con-
traveptives or an outhreak of plant disease se-
verely alfecning an importaat strain of grain. The
projections  all  assume  that  price, operalitg
through the market mechanism, will reduce de-
mand  whenever  supply  constraints  are on-
countered. ™

Lhird, the Study assumes that there will be no
major disruptions of international trade as a result
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ol sl presoide s e e eces o sannds plan
ek sersives, (e Chipten T4 thie Tedhinneas Repuser Lo
ther details



.
|
1
2.75 e — R,

4
3
5
T
=
i — 1
<
Q,
" H
= i
£
g 2.25——— - - R .._I...__ -
T
3
= i
s — |
B
=
£
]
&)

Actual yields

S

Projected yields

1.25 SO R I DR R
1960 1965 1970 1975 1985 2000
Fi Figure ToHlstoric aed proiccted sonn sivlds, 198 20000 The Toad proteciions itssame 4 conbinied 1pid
deselapiecnt amd wdapno o apzicullurst technoloey, muach or ar Seasaly deperdenn an et roels

of war, disturbance of the international monetary
svstent, of political disruption, The findings of the
Study dol however, point 1o increasing potential
for iternational contlict and increasing stress on
international Nnancial arrangements. Should wirs
ar a sipnificant disturbance of the intermtional
monetary  syvstem oceur,  the projected  trends
would he altered it unpredictible wavs
Bocause of the limitations owhined above, the
Globa! 2000 Study is not the detinitive study ot
future  population,

conditiona, Nor is it niended 1o be o prediciion.

resuuree,  and emvronnient

The Study does provide the most internally consis-
tent and nterrelared set ol global projections
trom the U118,
Furthermare, its major findings are supported by

avadluble so tur Ciovernnmient.

avariets of nonsovernmental global studies based
on more highly interactive models that project
simuilir treads thraugh the vear 2000 or bevond. *

Population and Income

Population wrd income projections provided
the starting point for the Study, These projections

were tsed wherever possible i the resouree pro-
jections to estimate demand,

Population

One of the most important findings of the
Global 2000 Study is that enormous growth in the
world™s population will oceur by 2000 under ans
of the wide range ol gssamiptions considered in the
Study. The world s population increases 38 per-
cent from 4.1 billion people in 1975 to 6.35 billion
by 2000, under the Study™s medium-growth pro-
jections * While there is some uneertainty in these
numbers, even the fowest-growth population pro-
Jection shows o 36 pereent inerease- -to 5.9 billion
peaple by the end of the century,

Another impoctant finding is thal the rapid
erow it ol the world®s population will not slow ap-
preciably, The rate of growth per vear in 1975 wus
1.8 percent; the projected rate for 2000 0s 1.7 per-
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cent, Fyen under the lowest growth projected, the
putnber ot persons beine added annually to the
world's population will be signiticantly greater in
2000 than today '

Maost ol the population prowth {92 percent)
will oceur n the less developed courtries rather
than in the industrialized countries, OF the 6.35
billion people i the world i 2000, 5 hillhon will
live in LDCs, The 1LDCY share of the world's
populition inereased trom 66 pereentin 195060 72
percent i 1975 and s expected 10 reach 79 per-
cent by 20000 L.DC population growth rates will
drop slightly, from 2.2 percent a vear in 1975 10 2
percent an 2000, comparced with 0.7 pereent and
(1.5 pereent i developed coundries. Insome LIDCs,

grawth rates will sall be more than 3 pereent a
vear i 2000, Table T summarizes the population
projections, Figure 2 shows the distribution ot the
world's population in 1975 and 20040

Figure 3 shows the age structure of the
population in less developed and industrialized na-
tions for 1975 and 2000, While the structures
shiowit tor the industriglized nations become more
column-shaped (characteristic of a mature and
slowly growing population), the ~structures tor the
1. DCs rewain pyramid-shaped (characternistic of
rapid growth). The 1.DC populations, predomi-
nantly voung with their childbearing yvears ahead
of them, have a4 buill-in momentum for furthe
crowth, Because of this momentum, o world

TABLE 1
Population Projections Tor World, Major Regions, and Selected Countries
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popelation ot groumd & billion i virtual cortain-
1 tor 2000 cven it tertility eites were somehow 1o
drop quickly to replacement levels (assaming there
are na disastrous wars, famiine, or pestilenee),
The projected fertility rates and e expectan-
civs, topether with the gee structure of the world's
population, are extremely signiticant tor laler
vedrs sinee these Tactors influence how soon
winld population could cease 1o prow and what
the ultimare stabilized global population could be.
The Studs s projections assume that world fectil-
Hy rules will drop more than 20 percent over the
1975 2000 period, from an average of 4.3 children
per fectile woman o 3.3 In LDCs, fertility rates
are prajected 1o drop 30 percent as a result of
moderate progress i social and economic devel-
opntent and increased avatlahiliny and use of con-
traceptive methods, The projections also assume
that Iite espectancies at birth for the world will in-
crease T peroent, to 655 vears, as a result ot 1m-
proved healdn The projected increases in lite ¢x-
pectancies wod decreases mn fertility rates produce
roughly counterhalancing demographic eftects.!”
In addition 1o rapid population g th, the
DO wall ovperience dramatic movements of
rural popuolanons 1o cities and  adjacent set-
tlenrents, 11 present trends continae, many 1.1¢
vities will become almosr inconeenvibly laree and
crowmded. By 2000, Mevico City s projected o
than 30 million
roughily thiree times the present population of the

hhave more peaple—
New York metropolitan area. Caleuna will ap-
proach 200 million, Greater Bombay, Greater
Cuiro, Jakarta, and Seoul wre all espected 1o bein
the 15 20 million range, and 00 Cities will have
passed the million mark . Table 2 shows proesent
and projected papulations for 12 T I cites.
Rapid urban grostie will put extreme pres-
sUTUS UL sanItalion, swater supplies, health care,
Tood, Shwelter, and jobs, DO will have Toomereise
urlhan services approsimate]y two-thirds by 20040
TUst o sfay even with 1975 devels of service per
capitic, The nuaonity of people m Targe DO cities
are Ikels 1o Tive o Stancontredled ~ettlements™
shinns aind ~bantytowns where samttation and viher
prublic services are minimal al best, bt many large
for example, Bombay, Calcutta, Mewico
City, Rio de Jancire, Scoul, Taipei— a guarter or

\‘j[‘lC\ .
muore of the papolation already Bves 1y uncon-

Crorlloadl settlements, and the trend s sharpby up-
ward. Tos not certain whether the treads projected

TABLE 2
Estimates and Rough Projections of Selected
Urban Agglomerations in Developing Countries
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Tor cnormous increases in LIC urhan populations
will 0 faet continue for 200 vears. In the years
ahead, Tack of tood for the urban poor, Lick of
Taba, and increasing illness and misery may slow
the prowth of LD cuiies and alter the trend.”

Ditlicult as urban conditions are, conditions
i rucad arcas of mans T DO are penerally worse.
Food, water. health, and income problems are
often most severe i outlving agricultural and
grusing arcas, Inosome areas raral-urban migra-
tien and rapid uchan growrth are being aceelerated
by deteriorating rurad conditions -~

An updated mediume-series population pro-

Jeetion would ~hos Bitle change from the Global

2000 Study projections, World population in 2000
would be estimated at about 6,18 {4y opposed 1o
6.35) tallion, o reduction ot Joss than 3 percent.,
The expectation would remain that, in absolute
numbers, population will be growing more rapidls
by the end of the century than today.

The <light reduction in the population esti-
mate 1 due primarily to new duta sugeesting that
fertility rates i some arcas have dechned a hittle
more rapdly than carlier estimates idicated. The
new data mdeate that tertihits declines have oe-
curred in some places even in the absenee of over-
all socioeconome progress, ™ Between 1970 and
1976, tur example, in the presence of exireme
poverty and malnatoition, fernlity declines of
1 15 pereent oceurred o Indonesir and 15-20

pereent in the poorest income clisses in Bragil, ™



Income

Projected declines in tertility rates are buased
in part on antivipated social and economic prog-
ress, which is ultimately reflected in increased in-
come. Income projections were not possible, and
gross national product projections were ased as
surrogates. GNP, a rough and inadequate mea-
sure of social and economic welfare, is projected
to inerease worldwide by 1435 percent over 25 years
from 1978 to 2000. But because of population
growth, per capita GNP increases much more
stowly, from SE,500in 1975 to $2,300 in 2000—an
increase of 33 percent. For both the poorer and
the richer countrics, rates of growth in GNP are
projected (o decelerate after 19852

GNP prowth is expected to be faster in 1.DCs
(an average annual growth of 4.5 percent, or an
approximate tripling over 25 years) than in devel-
oped regions (an average annual growth of 3.3
percent, or somewhat more than a doubling}.
However, the LDC growtl in gross national prod-
uct develops from a very low base, and papulation
growth in the 1LDCs brings per capila increases in
GNP down o very modest proportions. While
parts of the LDC world, especially several coun-
trics in D.atin America, are projected to improve
significantly i per capita GNP by 2000, other
countries will make little or no gains Irom their
present  low  levels. India, Bangladesh, and
Pakistan, Tor example, increase their per capita
GNP by 31 pereent, B pereent, and 3 pereent,
respectively, but in all three countries GNP per
capita remains below $200 (n 1975 dollars)
Fizure 4 shows projected per capita gross national
product by regions in 2000,

The present income disparities between the
wealthiest and poorest natons are projected (o
widen. Assuming that present trends continue, the
group of industrialized countries will have a per
capila GNP of nearly SE 500 (n 1975 dollars)y in
2000, and North America, Western Europe, Aus-
tralia, New Zealand, and Japan will average more
than 11,000, By contrast, per capita GNP in the
L.DCs will average less than $600. For every $1 in-
crease it GNP per capita in the LDCs, a 320 in-
projected  for  the industrialized
countries.’t Table 3 and 4 summarize the GNP
projections. The disparity between the developed
counirigs and the less developed group is so
marked that dramatically different rates ot change
would be needed 1o reduce the gap significantly by

CTCERE Iy

the cad of the century . * Disparities between the
rich and poor of many 1 DOy are equally striking.,

Lipdated GNP projections would indicate
somewhat lower economic growth than shown in
the Global 2000 projections. Projections lor the
member nations of the Organizabon for Lco-
nomic {ooperation and Development (OECD)
have heen revised downward over the past 2-3
because ol the  effects of  increasing
petrolewn prices and because of anticipated mea-
sutes o reduce inflation. In turn, depressed
growth in the QECT economies is expected to tead
1o slowed growth in L.DC cconomies. For exam-
ple, in 1976 the World Bank projected that the in-
dustrialized nations” economies would expand at
4.9 percent annually over the 1980-85 period; by
1979 the Bank had revised these projections
downward 1o 4.2 percent annually over the
1980-90 period. Similarly, berween 1976 and 1979
Bank projections for 1.12C economies dropped
from 6.3 percent (1980-85 period) to 5.6 percent
{1980-90 period).””

VEUT S

Resources

The Global 2000 Study reseurce projections
are based to the fullest extent possible on the
population and GNP projections presented pre-
viously, The resource projections vover tood,
fisheries, forests, monfuel minerals, water, and
CNergy.

Food

The Globat 2000 Study projects world Tood
production to increase 4t an average annual rate
of about 2.2 percent over the 1970- 2000 period.
This rate of increase is roughly equal to the record
growth rates experienced during the 1950s, 19605,
and carly 1970s, including the period of the so-
called Green Revolution. Assuming no deteriora-
tion in chmate or weather, food production is pro-
jected to be S0 percent higher in 2000 than in
1970,

*The pap would be siwnifivamily smaller--in some cases U
would be reduced by about ane hall -t the comparison were
Pased o parchusing pevwer considerations rather than ex-
change rates, hut a large gap would remain. (see [ B Kravis el
al., International Comparisons of Real Product wncd Purchus-
g Power, Baltimore: Jobhns Hopkins Universily Press, 1975
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TABLE 3
(NP Estimates (1975) and Projections and Growth Rates (1985, 2000 by Major Regions and
Selected Countries and Regions

fBuirons af constanr 1975 daflars)

1975
CeNI?
WORILD 6128
Muone developed regions 4,842
1 ess deselaped tegions [,133
MATOR REGICINS
Adriva (L
Az and Olevania nyT
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Sorth Aumerica, Western Burope, Tapan,
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SELECTED COUNTRIES AND RLGIONS:
People’s Republic of China 286
India 92
tndenesia 24
Hingladeh 9
Bukisiun 14}
Philippimes 16
Thilund L5
Soth hoones [
bt 12
Niperia 23
Briasil 1415
Sovive 71
Uliited States! 1,500
[ T L GEh
Jupin 495
Fastern Furope fescluding VUSSR 13
Woostern by 1.59%

apropected  wrowth rates of  pross natemal product were
developed  using comples computer simulitsn rechnigues
descriled s € laprer Taoal the CGilolal 20K Teddnzical Koo,
Fhese proecheits represent the cesalt of applying those pro-
jecled prossth rates fo b 975 GNP data prosented in the 1976
World Bunk Atlus, Projections shown here are For medinm
groath rares,
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ST MO Cases, pross national inesine srowth rates were pro
jected tor groups of countrics sater than for idividuat count-
traes. Thus the tates atributed toomdnidoal LUCs i this tabe
are the growsh rates applicable 10 the group with which that
coutlry was aggreeated For making projections and do not take
inte acennt gt ey specific charactiernsgive,
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TABLE 4
Per Capita GNP Estimates (1975) and Projections and Growth Rates (1985, 2000) by Major Regions
and Selected Counltries and Regions

SUwns i PYEE LN daliarsg

Average Anmual Cooweh
Rare, 197485

1975
WORLD 1.473
More developed counrries 4,325
Iews developed countoes 32
MATOR REGIONS
Arrica LA
Asiag and (weania Rl
Latin Americ’ 1.101s
USSR, and Fastern Eurepe 1,59]
Norto America, Western Purope,
Japan, Awvstralia, and New Sealand Sod3
SULECTED COUNTRIES AND REGIONST
People's Republie of Chiou Rt
Tondia |48
Todomesiy | 74
Bangiadesh 111
Fakisian 138
Philippinges 168
[ hiuland KPS|
Soth Korea a7
L g KR
Mg a 6T
Brasl P
Mexsica 1.1KK
Lonlead Stulve 7.0
Lis N K. 2.hlE
Japan 4,437
Fastern buropy RIRRT
Wostern Burope 4,653

S he medium-series projectsans of gross national prodice and
papadation preseited in Tables 33 and -4 ol the Global 2000
Techmical Report were wsed Lo calvalare the 1975, TOR5 gl
20 P cata pross national product fipures esented in thes
tthle,

“hiclhades Poetio Koo,

Shrmiost vase, groems matonad prosduct grosethorates were priv
dected Tor groups of counlrics rather thar far inds doal coun-

The projections indicate that most of the in-
crease i food production swill come trom more in-
tensive use of vield-enhancing, energy-intensive
inputs  and  technologies as  fertilizer,
pesticides,  herbicides, and irrigation—in many
vases  with diminishing returns. Land  under
cultivation s projected 1o increase only 4 pereent
by 2000 hecause most pood lund is already being
cultivated, In the carly 19705 one hectare of arable
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land supported an average of 2.6 persons; by 2000
one  hedtare to 4 persons.
Recause of this tightening land constraint, food
production is not Likelv 1o mnerease Tast enough to
meet tistng demands unless world  aericultare
hecomes signdicantly more dependent on petro-
leumn and  petroleum-related  inputs.
petrolewn dependence also has implications Tor
the cost of food production. After decades of

wifl  have SUPPOrT

Inereased



pencrally talling prices, the real price of food i
projected o inerease 95 pereent over the 1970-
2000 period, 10 significant part as a result of in-
creased petroleum dependence. ™ If energy prices
i lact rise more rapidly than the projections an-
tivipate, then the effect on tood prices could be
stitl more marked.

On the average, world food production is
projected to inerease more rapidly than world
population, with average per capita consumption
mereasine about 15 percent between 1970 and
2000, Per capita consumpion in the mdustrialized
nations is projected 1o rise 21 pereent from 1970
levels, with increases of trom 40 to more than 50
pereent in Japan, Bastern Europe, and  the
U.S.8.R.. and 28 percent in the United States.* [n
the 1.DCs, however, rising food ouwrput will barely
heep ahead of popolation growth.™

An increase ot 9 pereent noper capita lTood
cofisumption iy projected for the LDCs as a
whole, but with enormous  varialions among
regions and nations, The great populous countries
of South Asta—expected to contain 1.3 billion
people by 2000—improve hardly at all, nor do
large arcas of low-income Notth Alrica and the
Middle Fast. Per capita consumption in the suh-
Saharan Afrwean LDCs will actually decline, ac-
cording o the projections. The LBCs showing the
greatest per capita growth {increases of abour 25
percent) are concentrated in Latin America and
Fast Asia. ' Table § summarizes the projections
for food production and consumption, and Table
& and FFgure 5 show per capita tood consumption
by reglons.

The outiook tor amproved diets for the
puorest people in the poorest LDCy 1s sobering, [n
the 1970, consumption of calories in the 1.1DC
averaeed only 94 pereent of the minimum require-
ments set by the UN. Food and Aericulture
Orpanization (FAOLT Muoreover, ingome  and

BT sadesics e Rasesd om the amoint e food
Ve Teaoes 1T s amd dhowes e Teas e e corand sy anad Thive
P it Tude transportanion aod prooces-aoy Tesses, Prooected in
ST P S cansumprtiem o coramiries ik the Lmted
Shtes, wliere wserdge comsanmmitis soalrewdy ar least nuere
tondly aelegaie, eefTect nereasinggs losses ol fownd dining
Trarisps lithon o proscessing aid might aisao be aveounted tor
by rmereitsed mdusitial demund tor graio, especially S
serrenldlion e fuels,

Tine LA srandund indicates the winiesn consamplion thal
wol s vl aetoc e i wennd Bendth oo and sl
petriel clldren to e h ormid beady werrhe amd entellperce in

e absciee ol discase,
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tood distribution within individual LDCy s 50
skewed that national average caloric consumption
penerally miust be 10-20 pereent above mimimum
levels before the poorest are likely 1o be able to af-
ford a dict that meets the FAO minimum stan-
dard. [atin America is the only major 1.DC region
where average caloric consumpiion is projected Lo
be 20 percent or more above the FAO minimum
standard in the year 20000 In the other 1.1DC
regions—South, Bast, and Southeast Asia, poor
areas of North Africa and the Middle East, and
especially Central Alrica, where a calamitous drop
in food per capita is projected—the quantity of
food available 1o the poorest groups of people will
simply be insutficient (o permit children to reach
normal body weight and intelligence and to permit
normal activity and good health in adults, Con-
sumption in the [DRCs of central Africa is pro-
jected to be more than 20 pereent below the FAQ
minimum standard, assuming no recurrence of
severe drought. [n South Asia (primarily [ndia,
Pakistan, and Bangladesh), average caloric intake
is projected 1o remain below the FAO mimmum
standard, although increasing slightly—from 12
percent below the FAO standard m the mid-1970s
(o about 3 pereent below the standard in 20000 In
Fast Asia, Southeast Asia, and affluent areas of
Noarth Africa and the Middle East, average por
capita caloric intakes are projected to be 6-17 per-
cent above FPAQ nunimum requirement levels, but
hecause the great majority of people in these
regions are extremely poor, they will almost cer-
tainly continue to ¢at less than the minimum., The
World Bank has ostimated that the number of
malnourished people in LDCs could rise from
A00-600 mitlion i the mid 1970 to 1.3 billion in
2000,

The projected Tood situation has many impli-
cations for food assistance and trade. [n the devel-
oping world, the need tor imported food i1s ex-
pected o grow. The most prosperous 1L.DCs will
turn  increasingly 1o the  world  commercial
markets, it the poorest countries, which lack the
wherewithal 1o buy food, reguirements for inter-
national food assistance will expand. [IC ex-
porters (especially Argentina and Thaland) are
projected to enlarge food production for export
because of their cost advantage over countries
dependent vn energy-intensive inputs. FDC grain-
cxporting countrics, which aecounted o only 4
tittle more than 10 percent of the world grain
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than 20 perceni of the market by 2000, The Ulngted
States s oexpected 1o continue ity role as the
workd s principal food exporter, Moreover, as the
vear KD mote nnrginal,
weither-sensitive fands are brough! iivo produc
tion around rthe world, the United States 16 likels
1 e oven more oF o restdual world supplier
than todas; e s, TOS0 producers will be re-

sponding o widenine, weather-related swings in

approaches and

warkd producoon and foreien demaod,
Revised and updared tood projections would

creased pressure on the agricultural resource base,
and several changes in national food policies.
Farmers” costs 0f raising-—and even main-
taining—yiclds have increased rapidly in recent
vears.  The costs  of  energy-intensive,  vield-
enhancing  inputs— fertilizer, and
fuels-- have risen sery rapidly throughout the
world, and where these inputs are heavily used, in-
applications dimintshing
returns. In the United States, the real cost of pro-
ducing food increased roughly 10 percent in both

pesticides,

creased are bringing
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suggest that vields overall will increase more
slowly than projected.

Since the food projections were made, there
have been several important shifts in national
food and agricultural policy concerna. Tnomosl jn-
dustrialized countries, concern with protecting
agriciltural resources, especially  soils, hay
creased as the resource nnplications of sustained

-
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TABLE 6
Per Capita Grain Production, Consumption, and Trade, Actual and Projected,
and Percent Increase in Per Capita Total Food Production and Consumption
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record  quaniities of food here

become more apparent, Oebate on the 1981 LS.

tarm bill. tor example, will certainly include more
consideration of “'exporiing top soil™” than was
Toreseeable at the nmre the Global 2000 Study’s
food projections were made.” The heightened
concern lor protection of agricultural resources is
leading te o search for policies that encourage im-
proved resource management practices. Sull fur-
ther pressure on the resource base can he expected,
browever, due te rising industrial demand  {or
grain, especially tor fermentation into alcohol-

based fuels. Accelerated crosion, loss of naieral
soil - fernility  and deterioration ot the
agricultural resource base mway have more effect in

other

the coming vears than is indicated in the Global
2000 Tood projections,

In the LIDXCs, many gavertiment s are attemp-
ting to accelerate investment in tood production
capacity. Thiv policy emphasis otfers important
long-term benelits, Some DO governmients are
imntervening maore  freguently in domestic food
markets 10 keep food prices low, but often at the
cost of low rural incomes and <lowed development
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PAI athers, iocluding severad counties that export m sonme
svednios (eoe o Brazil, Indonesin, and Colombsa,

Neveree Calohal 20000 Techmcal Report, Tahle 6-6.

of agriceltural production capacity. ™
Worldwide, the use ol vicld-enhancing inputs
I likely to be less, and soil deterioration greater,
than expected. As o oresult, revised food projec-
tions would show a tighter tood future—some-
what less production and somewhat higher prices
than indicated i the Global 2000 projections.

Fisheries

Fish 15 an important component of  the

world’s diet and has sometimes been put forth as a

possible partial solution to world food shortages,
Unfortunately, the worid harvest of fish is ex-
pected to rise Hittle, if at all, by the year 2000.* The
world cateh ol naturally produced fish leveled off
in the 19705 at about 70 million metric tons a vear

“The Faod progections assumed Het the world Tishcatcl would
neredse @l esentially e sone tate s populaion and are
therelore Likely e prove toa apringstic on this pewnt. tSer
Chapters 6014, amd TR of the Global 2000 Technical Repsart for
Farthier diseisaom et this s
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{60 million metric 1ons tor marine fisheries, 10
million metric ons for freshwater species), Har-
vests of traditional tisheries are not likely 1o in-
crease on g sustamed basis, and indeed 1o main-
tain them will take pood management and im-
proved protection ol the marine environment.
some potential Tor gregter harvests comes Itom
aquaciliere and  trom nontraditional
spedics, such as Antarctic krill, that are litle used
at present Tor direct human consumption. '
Traditional {reshwater and marine species
might ke aupmented in some wreas by means of
aguacutture, The 1976 FAO World Conference on
Aquaculture concluded thar a tive- 1o tenfold in.
crease 1 production from aquaculture would be
possible by 2000, given adequate finaneial and
technical support. (Agquaculture contributed an
estiimited & million metric 1ons (o the world™s 1otal
cateh in 1975 However, lmited insestment and
technical support, a~ well ay inereasing pollution

tdrine

of freshwater ponds and coastal water, are likely
1o be a serous impediment o such growth,

While fish 1 not a solution o the world needs
lor calories, fish does provide an impartant source
of protein, The 70 million metric tons caupht and
ralsed 10 P75 0 rouehly cquivalent 1o 14 mullion
melric tons of protein, enowgh to suppls 27 per-
cenll of the minimum protein requirements of 4
hillion people. (Actoally sinee maore than one-third
ol the ish harvest is used tor animal Teed, not
tood for humans, the contribution of fish to
human needs for protan s lower than these
Fignres sureest,' ) A harvest of abour TS million
metric tosts would be required to supply 27 pereent
of the protein needs of 6,35 hillion people in 2000,
Fven assumine that the catch ot marine and
freshwater tish rises 1o the unlikels Tesel of )
million werric tons gonwally, and thar vields from
aquavaliare doable, rising o 12 million tons, the
Bvpothenical totl of 112 mwerric tons would not
provide as much protein per capita as the catedy of
. fish
mav well contribure Tess to the world s nutritivn in
2000 than today.

ipdated fisheries projections would show -
tle change fram the Global 2000 Stady projee-
tons. FAQO Fisherios statistios are now availuble

the mid-19705 Thus, on o per capita bisis

tor 1978 and show o world careh of 72,4 nullion
metric tons, (Fhe FACGY statisties for the 197078
period bave been revised dosoward somes il 1o
reflect improved data on the catch of the Peaple’s

Republic of Chingy Whitle there has been some
slight recovery ol the anchovy and menhaden
fisheries, traditional species continue o show
signs of heavy pressure. As indicated in the Global
2000 projections, the cateh of nontraditional
species is Filllae in to some extent. Perhaps the big-
gest change in updated fisheries projections would
stent from g caretul analysis of the effects ot the
large ineredse in oil prices that occurred in 1979,
scatiered abservations supgest that fishing tlects
throughout the world are being adversely attected
excent where governments are keeping oil prices to
tishing hoars artiticially tow *

Forests

Lf present trends continue, bhoth forest cover
and growing stocks of commercial-size wood in
the less developed regions (Latin America, Africa,
Asta, and Oceania) will decline 40 percent by
20000 In the industrialized  regions  (BEurope,

TABLE 7
Lstimates of World Forest Resources,
1978 and 2000
Cresatig Shogh
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the LLS.S.R., North Amenica, Japan, Australia,
New Zealandd torests will decline onls (0,8 pereent
and growing stock about § pereent. Growing stock
perocapita s expevied to decline 47 pereent
worldwide and 63 percent it IO Table
shows projected forest cover and growing stocks
by regron for 1978 and 2000,

Deforestation is projected to continue uniil
abour 2020, when the total workd torest arca will
stabilize il about 1.8 billion hectares, Most of the
Lo will oveur o the tropical torests of the devel
aping world. About 145 illion hectdares ot tarest
e the industrizlized nations has already stabilized
and stbane 0037 hillion hectares of torest in the
[ DO iy phasteally or econontically inaceessible,
By 20200, virlually all of the physically aceessible
torest in the LIS is expected to have been cut. ™

The real prices of wood products— Fuelwood,
sawn lumher, wood pancls, paper, wood-based
chemicals, and so on—are vepected 10 rise con-
siderably as GNP Gand thus also demand)d rises and
world supphes tighten, In the industriabized na-
1ans, the effects muy be disruptise, but not cata-
strophic, In the less developed conntries, however,
Y0 percent of wood conswmpiion goes for cooking
and heating, and wouod is a necessity of Tife, Tooss
ot woodlands wilk force people in many LDCs to
pay steephy rising prices for Tuchwvood and char-
cod or 1o spend muach more eflfort collecting
wood or else 1o do withouwr.™

Upddated  Torest projections would  prosent
much the same picture as the Global 2000 Study
projections, The rapid drcrease in the price of
crude wil will probably Tiit the penctration of
kerosene sales inte arcas now depending on tuel
wood and dune and, as e, demand for fuel-
wood i be somewhat higher than expected.
Some replanting ot cut ropical arcas i~ ocenrring,
but only at low rates similar 1o those assumed in
the Global 2000 Study projecaons. Pevhaps the
most encouraging developments are those dsso-
crated with heightened internanonal awareness off
trends i workd

the  serioneness of  currend

foresty o

MWler

Phe Global 20000 Study population, GNP,

and resoaree projections adl impls capidiy inereas
1

iy denmands Tor freshwater. Increises of at least

200300 percent in world water withdrawals are
exspected over the 19752000 period. By far twe
largest part ol the inerease 1s tor irrgation, Thye
United Nations has estimated that water necded
for irrigation, which accounted for 70 percent off
human uses of water in 1967, would double by
2000, Moreover, iirigation is a highly consumptive
use, that is, much of the warer withdrawn tor this
purpose is oot avallable for immediate reuse
hevause 10 cvaporates, s ranspited by planis, or
hevomes satinated. ™

Regionul water shortages und deterioration of
water quality, already serious in many parts of the
world, are Tikely o hecome worse by 2000, Fai-
nutles of per capita water availahility for 1971 and
2000, baved oo populanion growth alone, witfios
wilonvance for orther causes of increased demand,
dare shown in Frgores & and 7. As indicated inthese
maps,  populution growih  alone will caose
demands Tor water atl Teast 1o double relutive to
1971 n nearly hall the counteies of the world. Still
greater inereises would he neceded 1o improsve
standards of lving '

Much af the increased demand tor water will
be in the LDCs of Atnicu, South Asia. the Middle
Fast, and Latin America, where in many arcas
tresh water for human consuption and irnigation
is already in short supply. Although the data are
sketehy, 1t iy kirossn that several nations i these
areas will be approaching thenr masimum deselop-
able water supply by 2000, and that it will be quite
cxpensive 10 develop the water remainine, More-
aver, many LS will also satter destatahizanon
of water supplies tollowing  extensive ose of
forests. I the industrialized comtries competition
among ditferent uses o water  For ingreasing
Food production, new ererey svstoms (such as pro-
duction of syothetic fuels from caad and shale)y, -
creasing power penerdtion, expanding food pro
duction.  and  inereasiiy needs ol other ine
dustry -will aeergvare water <hortaees I many
areis

Lipdated water projections would  present
essentially the same pictore. The only signilicant
change that has occurred sinee the projections
were developed i that the price ol encergy
fespeciadly o) has increased markedIy. Inereased
gnerey costs will adversely altect the eoonontics of
muany  water development projects, and  may
reduce the anweuni of water avardable Toraovaricty
of uses. Trvigation, which usually reguires daree



amounts of enagy for pumping, may be pare-
tenlarhy affected,

Nonfuel Minerals

The trends tor nonfuel minerals, like those for

the other resources considered 1 the Global 2000
Studs | show steads increases 1 demand and con-
suniption. The global demand tor and consump-
tion of most wajor noutuel mineral commoditics
Inoprojected 1o inerease 3-5 percent annually,
shightly more than doubling by 2000, Consump-
ton of all major stechmaking mineral commoditios
s projected 1o imerease at leist 3 percent annuadly,
Cuonsumplivnt of all mineral commoditics tor ter-
tihizer production iy projected o grow al more

than 3 pocent annually, with consumption of

phosphate rock prowing  at 5.2 percent per

vear—the hivhest growth rate projedied tor any ol

the mayor neofuel mimerat comnuoditicos. The non-
terrones mietals show  widely varving projected
arowth rates: the growth rate tor aluminum, 4.3
pereent per vear, i the larpest s

The projections suggest that the 1137 share
ol nontuel mineral use will increase only modest
v Oner the 197175 period, Tatin America.
Adrici, wnd Asig wsed 7 pereent ot the world™s
aluminum production, Y poreent ot the copper,
and 12 percent of the iron orel The three-gquarters
of the world's poputation living in these regions in
2000 are projected 1o use only 8 pereent of alumi-
nunt production, 13 pereent of copper production,
and 17 percent of iron ore production, The one-
quarier of the world™s populiation that inhabits in-
dustrial countries 15 projected to continue absorh-
g more than three-fourths of the world s nonloed

minerals production™” Figure % shows the pgeo-

eraphic distribution of per capita consumption of

vontuel onoerals tor 1975 and 2000,

The projections point 1o no mineral exhaus
tion problems but, as indicated i Table &, further
discoveries and investments will be oeeded (0
Iai i praduction  of  several
mineral commaodities gt desirable levels, In most
cases, oweser, the resource potential is sl large

reserves and

{see Table 99, espedially for low erade ores

Updated nonfuel minerals projections would
need 1o give further attention to two factors af-
fecting investment i mining. Oue is the shitt over
the past decade i investment in extraction and
provessing away trom the developing countries
toward  mdustrialized  countries {althoueh  this

-

trend may now be reversing). Fhe other tactor s
the rapid increase in energy prices. Production of
many nonfucl minerals is highly energy-intensive,
and the recent and projected inereases in ol prices
can he expected to slow the expansion ot theye
mineral supplies.™

Energy

The Global 20000 Study’s energy projections
show no carly reliet from the world’s energy prob-
lems. The projections point out that petroleumn
production capacity is not increasing as rapidly as
demand, Furthermore, the rate at which petro-
feum reserves are being added per unit of ex-
ploratory eifort appears to be falling. Engineering
and geologcal considerations suggest that world
petrofeun prodoction will peak before the end of
the century . Palitical and economic dedisions in
the GPEC countries could cause oil production to
level oft even belore technological constraints
come inty play. A world tratsition gawav from
petroleum dependence must take place, but there
15 still much uncertainty as to how this transition
will ocear, In the Tace of this uneertainty, it was
not possible wt the time the Global 2000 eneres
made—late  1977—1or  the
Department of Energy (DOF) 1o deselop nwean-
ingful enerey projections beyond 1990, Updated
PYOI- analyses, discussed at the end ot this section,
extend  the global energy projections availible
fram the LS, Government 1o 1995,

13O projections prepared  for the Study
show large increases in demand tor all commercial
sources over the 1973590 period (see Table 10).
World cnergy demand is projected 1o increase 58
pereent, reaching 384 guads {quadiillion Brinsh
thermal unies) by 1990, Nuclear and hydro sources
tprimanly nuclear) increase most rapidly (226 per-
cent by 1990), tellowed by o1l {58 percent), natural
sas (43 percent), and coal (13 percenty. Oil iy pro-
jected o remun the world’s leading  energy
source, providing 46-47 pereent of the world's
tola] energy throagh 1990, assuming that the real
price of o1l an the inlernational market increases
65 percent over the 1975890 period. The cnergy
projections indicate that there s considerable

projections  were

potential for reductions in energy consumption,

Per capita energy consumption is projected 1o
increase everywhere. The largest incrense—72 poer-
cent over the 1975-90 period—is in industrialized
countrigs other than the United States, The
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TABLE 8
Life Expectancies of 1976 World Reserves of Selected Mineral Commodities
at Two Different Rates of Demand

Projectad Lite Fapectancy i Yo
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frereesd
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Clrennn A sl dossy R2G 1z 1l 3T it
Tharaslr enedfion s feniid | 2,20 26 127 471 R

N Cortespording Jaia P ledunaed industoalh dianends
snal asadliahle

R N N T T I T PCA TN FARR b L R RN R

Seerrecr Arer Gilakal 20000 Tedluea Repond, Takle 1Y by

with updated and cerrecred entriess Lipdated reserses e de
e dutie Domn U5 S0 Burean of Mimes, Meeerad frends andd
Ferrvensts, 1O Projecivd demond prowtdn rates are Trom
Celohad 200600 Techmeal Reparz, Bable 12220

sntablesl invreuse, 12 pereent, s oan the centrally
phanned voonomices of bastern Furope. The per-
ceitlage ncredses tor the United Srates and Tor the
I 13 < e the same 27 percent but actual per
caplla enerey consumption i sers different. By
20000, LD per Capilit cnerey Consuntiphian is pro-
jected 1o he about 422 million Bru (Briosh thermal
ity annoadly, Tn the LDC it will be only 14
million Beu, up from 1 1975°
Table ! and Thgure 9.

While prices tor il and other conunercial

million m {~ev

clivrpy soutves ate rsinge, luelhwoond—the poor per-
ol s ofl s ewpected to becomie Far Tess asatlable
theerr 01 i~ toddan . The FPACY has eetimated that the
demand Tor Yuelwood i E DO sl inereise at 2.2
poercent por vear, leading 1o local fuelwood short
apes i 1994 otaling 650 million cubic meters—
approsimately 25 percent of the projected need.
Scarcities dre now Jocal but expanding. In the arid
Nahel ot Alnica, Tuelwood gatherimg has become ¢
tull time Job requiring i some places 360 person-
Juvs ol wark per household cach vear. When de-

mind 1~ concentruted mocities, surronnding arcas

have already become barren tor considerable dis-
tanges— S0t T kakometers in some places. Ur-
T Fatilies, oo far from collectible wood, spend
20 to 30 pereent ol their imcone on wood (o somg
Woesl Adtican cilies, ™

The projecied shorttall of Tuehsood implies
that Tuel consumplion tor essenti] wses will be
reduced, deforestation expanded, wood prices m-
creased, and growing amounts of dung and crop
residiies shitted trom the yeld 1o the cooking fire.
Novexplicht projections of dung and ¢rop residoe
comthustion could by made For the Study . bat it s
known that a shitt toward burming these organ
niateriuls is atready well advanced o the Himu-
Tavan hills, in the trecless Ganges plain ot lindia, in
other parts of Asta, and i the Andenn region of
South America. The FAO reports that in 1970 1n
dia hurned 65 mvillion oo~ of cow dung and 39
million tons of vegetable waste, acvounting for
ranghly o thicd of the nation’s total noncommer-
clal enerey consumphion that vear, Worldwide, an
estinnuted 130300 mathion tons of duny are hurned
anmually for fuel ™
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TABLE 9
World Production and Reserves in 1977 {(Estimated), Other Resources in 1973-77 (as Data Available),
Resource Potential, and Resource Base of 17 Elements

fMGans af merric tonsy

Produgtion Heserves

Aluminum 17 8,20x)
Iron 445n 931,100
Potassium e 9 G}
Muanpganese Pl 220
Phosphorus 141 F.00
Fluering 2x 72
Sulfur <2 §L 700
Chramium ki TR
Line 6 5%
Mickel 0.7 54
Copper ® BRI
Lead 4 [
Tin 0.2 10
Tungsten (.04 [
Mercury {3 (IR 0.2
Sifver {1010 I
Platinm graoph [ERVEYN RV

dlp hauxite, dry  basis, assumed to average 21 pereent
recoveriahle sluminum.

Blo ore and concentnates ceunwed o0 aserage 8K pereenl
revaserahle trom,

Sfooore wod conventrates asswmed oo average 26 peroeni
recaserahle iron,

HAnowore amd convenindes assumed 00 average A0 peteent
TELnEinese.

CEscludes metad 11 decp-sea nodules and, in the case of mickel,
unidentified resources,

T phosphite rock ore and concentrates assumed o average 13
pereent phosphors.

fn ftuorspar il phosphate rock ore and concenteates as-
sumed to average 44 percent tluanne.

Oither Resoniee Potennal Ruesowee Buse
Resaurees [Revaverable) (0 rus bl Muasey
2 R(K 35149 000 1,990, 0N DN D
143,006k 2035 000 LAY AR OO0, DR
1933, (KN} . M KT DN TH KR
1,100 42,000 EXIUL INLLERELY;
12 (XKY 51,(HK) B IRLESNE T
T 200,000 16, RO 00K, 000
1RO ERGILERE S SRY.)
TREN TS 3,264) 2600 (KR I
LR 3.44K) 2250 M) EHED
1433 2,54 PR RSNV EY]
1.770 2,120 L ST D G
1250 A0 RUTEREIRYTY
27 ik EURJILVALS A
) =1 26 4K ER)
0.4 14 LK, TKND
s 2B 1RO (W
s [.2m I TEANTEN]

Slixcludes umdontified salur resouTCes, SNOTOMNIS QUATTLIS
of saltur in gypsum and anhydrize, and some 600 billion tons
wbsudfur e coal, ofl shales and o shale that s rich inoarganic
nutler.

Un ore and concentrates  assamied oo average 32 percent
chromium,

Haeludes &9 million 1ons in deep-wen nodules.

SELoinun, palladivoe, icidion,  cesivom, hedivm, and
ruthenium.

SApproximare midpomt of catimated ranpe of 003-0,06milhon
el LOms.

TRl ool .

Newrce: Clobul 20060 Lechnical Report, Table 12-7.

TARLE 10
Global Primary® Energy Use, 1975 und 1990, by Energy Type

[

Foreent

1 B al [uotas
il 113 3
Cuai fid 2K
Newil g 4 [
MNuclear und hvdro 14 I

Soslir (other than comsers it
and hvdrog- -

Tl 2an LIW}

A0l of the muclear and much o the coal primary (e, npuly
cnergs s wsed thormatlh to generate eleciriainy . In the prowess,
apprainutely two thirds of the primary eneres s o iy waste
fear The Figares given bere wre primasy viergy,
Pl e consersions trens the DOE projectionsn Fable 10-% wery
maade ds Tollows O ¥4 ¥ - 107 hbl day « 365 Qs - S8 -
[N ETRVAN 331 T 10 Bru. Conrde 5,424 LY =l tons sr
b - 0 Broeshoro ten DO Tipne o warld aseruee

gricde coul] = 77 - 10" Hiul Netwrad paes 644 T v x

T4} RSST HYL

[rercen: Arinat

Foreenr Dincrese Pereent

[ELI E o Lol {1Y75-40) TNz
179 47 hh i
I 2n I3 K
Hifr 7 43 XA
62 e 226 T
RLE TiK1 St ENE

1402 K 1 B 10 B Nuchver waef Fledros 6Ky
1 WY o] v 3412 Bl W Fonpas B searpan
Bru 62 - 10 B

Arter dedicnens for Lost Daasied heal Gswee note wb the cor
respond g Hgures Tor owirpat coerey aie 207 pervent i[4S
Atnd B0y LA

SR THES prroges oo mrosd el i alile oo lode solan el o
seEs o ar Jivdna,
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TABLE 11
Per Capita Global Primary Energy Use, Annually, 1975 and 19940
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Environmentad Consequences

The population, income, and resouree projec-
tans all imply significant consequences for the
quality of the world enviromment, Virtually every
aspect Oof Hre carth™ ceosastems wnd resouree base
will be atfected .-

Impacts on Agriculture

the  mnosl serious  enviranmental

development will be an aceelerating deterioration

Perhaps

and loss of the resources essential for agriculiure,
Thiv overall development mcludes so1] erosion;
loss of nuirients and conpaction of soibs; inereas:
inp salimzation of botle irripated Tand and water
useed Fon rvization: loss of high guality cropland
to uwrban development; crop dumage due 1o
creasing aie and water pollution; extinelion of
local and  wild needed by plant
brecders for nuproving cultivated varictios; and

CrUp ST
more drequent and more severy repional owater
shortages- especially where enerpy and industrial
developmends tor

where torest Tosses are heavy aod the carth can no

canpele water  supphies, or
longer absorhy store. and repalate the diseharge of
wiler.

Deterivranon ot soils s ocearrine rapidly in
LDCs, with the spread of desert-like conditons in
drier reglons, and heavy erosion in more hunid
arcas, Present global losses to desertification ure
estimated at wround 6 million hrectares & vear {an
about the Mame), wcloding 3.2
miltion hectares of rangcland, 2.5 million hectares
of ramnted cropland, and 125 thousand hectares of

ares si7e of



irrigated  tarmland.  Desertification  docs not
necessarily mean the ereation of Sahara-like sand
deserts, but vather itinchudes a varicty of ecological
changes that destroy the cover of vepetation and
tertile soil i the earth's drier regions, rendering
the land useless Tor range or crops. Principal
direct causes are overgrazing, destructive cropping
practices, and use ot woody plants for tuel.

At presently estimated rates of desertitica-
tion, the world's desert areas {(now some 800
million hectares) would expand almuost 20 pereent
by 2000, But there is reasan to expeet that losses to
mnereasing
numbuers of people in the world™s drier regivns put

deserutication  will  accelerate,  as
more prossures on the Tand to meet ther needs tor
Ivestock range, cropland, and fuelwood. The
United Nations has identified about 2 billion hee-
tiares of Luvds (Frigare 10y where the risk of deser-
thcation is “high™ or very high ™ These lands at
risk total about two and one halt tioes the wrey
pow clissiticd s desert.

Although soil loss and  deteriorgtion are
expectafly sertous inomany DO, they are also af-
fecting apericullural prospects inindustrialized na-
noos. Present rates of soil loss in muny in-
dustrialized nativens canoot be sustained without
serious imphications tor crop production. In the
Uindted States, for example, the Soil Conservanon
Service, looking at wind wnd water crosion ol UL,
soils, has concluded that to susbin crop produec-
ton tndefinttely ar even prosent levels, soil Fosses
st be cut i halt,

The outlook tor muking sach gans o the
United Stares and elseshere is not good. The (ood
and toresrry projeciions imphy increasing  pres-
stres onsoils thraughowt the workd. Tosses due 1o
nnproper irrigation, reduced tallow periods, culti
vaton ol steep and marginal lands, and redaced
vegetative cover can e expecred 1o acoelerate,
cipecially in North and Cenrral Atrica, the humid
and high-ahirade portions of T atin America, and
niuch of Southy Asias In addition, the increased
burning of Jdung and crop wastes for domestic tuel
will deprive the soil of nurrients and Jdegrade the
~oil's ability to hold moisture by reducing i~
areante content. bar the world's poor, these
argame materials are oten the only source of the
nutrients needed to maimtain the productivity of
Farmlands. T is the poorest people—those least
able to attord chenneal tertihizers -who are bamng
Toreed 1o burit therr organae fertilizers. These

)
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nutrients will be urgently needed Tor food produc-
Lion in the veirs ahead, sinee by 2000 the world’s
croplands will have 1o feed hall apan as many
people as 1 197507 In the industrialized regions,
mercasing use of chemical Tertifizers, high-vield
plamt varicties, irrigation warer, and herbicides
and pesticides have so far compensated for basie
declines o soil conditions. Howeser, heavy
dependence on chemical fertilizers also leads 1o
losses of soil organic matter, reducing the capacity
al the sail o retain moisture,

Damage and loss of drrigated  lands are
capeciddly sipieant bevcause these lands have
viclds fur above average, Furthermore, as the
amount of arable land per capita declines over the
next two decades, irrigated lands will be counted
apon mereasingly to raise per capita food aval-
ability. As of 1975, 230 million hectares 135 per-
cent of the world’s arable area—were being irri-
pated; an additiongd 30 milhon hectares are ¢y
pected 1o be drrigaied by 19900 Untortunatels
there 1 great ditticulny in maintaining the produc-
tivity of irrigated lands. About halt ot the waorld™s
irigated luand has already been damaged to some
degree by salinitv, adkalinity . and waterlogaing,
and much of the additional land expected to be ir-
rizated by 1990 s ighly valnerable to irrigation-
related damage,

Ensironmental problems ot rrigation exist in
mdustrighized countries (for esample, i the San
Joagum Valley an Culiformay as well as i LLDCOs
fas in Pakistan, swhere three-quarters ot the et
cated Tunds are damagedy. [0y possaible, but slow
andd costly, 1o restore dumaged Tands, Prevention
requires varctul consideration of soils and atten-
tion to drainage, maiotenanee, and appropriate
witer-saving designs.

Foss ol pood cropland to urban encroach-
nmernt iy another problem aftecting all countries,
Cities and industries are often located on a
nation’s best aericultural tand—rich, well-watered
alluvial <oils in gently <laping river vallevs. In the
industrialized countries that are members of the
OFCD, the amount of land devoted 1o urban uses
bas been inereasing twive as st as population,
The limited data available for T.DCs point o
similar trends. In Lipype, Tor exaimple, despite ef-
forts (o open new lands 1o agriculiure, the tol
area of rngated farmiand has remamed almos
unchanged 1 the past two decades. Ay fast as ad
ditonal weres are irrigated with water from the
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Aswan Dam, old producing laods on e Nile are
contserted toour i yses,

Fhe g vields assumed by the Cilobal 2000
tood projecuions depend on wider adoption ot ex-
isting hugh-vield agricaltoral rechoelogy and on
avceleratng uwse ot tertilisers, arnpation, pesti-
cides, and herbicides. These vield-enbanging -
puts, projected o more than doable in use sorldd
wide and o quadruple in LDCs, are heisils
dependent on Tossil fuels. Faen now, a rupid
esealanion of Tosal fuel prices or a sudden inter
ruption of sapply could severely disturh world
aerculiural production, taise food prices, and
deprive larger numbers of people of adequate
tood, As agriculture becormes ~till more dependent
an oenergyv-ntensive npuis,  the petential Tor
disruption will be even ercater,

Aveclerating use ol pesticides i~ expected (o
raise  crop vields  guickyand substantially,
especiilly in FDOS Yer, muny of these chemicads
produce a4 wide range of serious environmenial
consequenves, soane of which adsersely affect
aprivultural preduction. Destruction of pest
predator populations and the incregsing resisrange
of pests to heavily used pestiades have already
proved to be sy licant agmicudtural problems, On
Culiforma tarms, for exampie, 17 of 25 mojor
apriculiural pests are now resisiand 1o one or more
tvpes o pesticides, and the populations of pest
predators have  been severely reduced. Mooy
millions ot dalliars i crop danage are now causad
annually in Calitarnin by resistant pests whose
natural predators have beent destroved.

Crop oaields are espected 1o be increascd
siemiticantly by omuch wider use ot high-vield
stranns of grains, Unfortunacely, large monocul-
Tures of encticully identical crops pose inereased
rishs ot catastrophic loss from insect attacks or
crop epidemies, The corn bBlight that ~track rhe
LS. corn belt i 1970 provoded g clear ifustration
ol the

vilnerabnhioy of wentcal

monovuliures.

genetically

[mpacts on Water Resources

The quatity of the world™s water resources i~
sirtually cortien to sudter from the chanyes takinge
place between mo and the seur 20000 Water
paalltion from heavy application ol pesticides will
citthse Tneredsinyg diftienltes, In the imdustrialized
comiries, shles from widespread use ot Tone-Tived

fad
M

Chamicals such as DIYT are now underway, but in
the T DOs—whiere the Lrgest inereases inagricul-
tutal chemical use is projecied —itis lkely thad the
persistent pesticides will conginue 1o be used.
Poestictde use e TIXOs is eapected 1o ar leas
guadrupie over the 1975 2000 periad {a sixteold in
credse s possible ab recent rates of meredse con-
nnuek. Pollution from the persistent pesticides i
irrigation  canaly, ponds, and rice paddies s
already o worrbome problem. Farers insone
pares of Asia are reluctant to stock paddies aod
ponds because tish are being Killed by pesticides.,
This means o serious loss of high guality protein
for the diets of rural families.

In addition to the potential Impacts on soils
discussed above, rization adsyersels atiects water
quality by adding sal o the water returning 1o
stredms and rivers, Downstream from extensive ir-
rigition projoects the water mas become oo saline
tor turther use, unless expensine desalinization
measures are undertaken. As the use ot water tor
ITTimAton incredses, wader salinily problems are
COrLAin 1o jnereise as well,

Wauter pollution in LDCs is likely 1o worsen
as the urban population soars and indusory ex-
pands. Adready the waters below many 1O vities
are heavily polluted with sewage and wastes from
rulp and paper millse rannernies, slaughterhouses,
ull refinerics, and chiemacal plants.

River hasin development thar combines lood
control, veneration of elecnicity, and irrigation is
likelv 1o increase i many less developed regions,
where most of the world™s untapped hvdropower
potential lies. While providing many  benelits,
laryre-scale darns and drrigation projects can also
cause highly adverse changes in hoth freshwater
and coistal ceosystems, creating health problens
fincluding  schistosominsis,  river blindness,
nualariad, mundiating valuable Tands, and displae-
ing populations. In addition, if croston - the
watersheds ol these projects is not controlled,
sltation and buildup ot ~ediments mayv greatly
reduce the useful Tite of the projects,

Virtnally all ol the Global 2000 Study’s pro-
jeutions point to increasing destruction or pollu-
gan of coustal ceosvstems, a resouree on which
the commercially important fisheries ot the world
depend heavily, Tris estimated that 60-80 pereent
of commercially valuable marime tishery species
wae estuarics, salt marshes, or mangrove swamps
Tor habitar at some point o their Life cvele. Reef
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habitats also provide tood and shelter for large
numbers of fish and invertebhrate species. Rapidly
expanding citivs and industry are Jikely to daim
coustal wetland areas for development: and in-
creasing coastal pollution trom agricultare, in-
dustry, lopging, water resources  development,
enerey systems, and coastal communitics is antici-
paited N oany areis.

Impacts of Forest Losses

The projected  rapid,  widespread loss of
tropical forests will have severe adverse effects on
water and other resources. Deforestution—espe-
cially i Soth Asia, the Amazon basin, and cen-
tral Alrica— will destabilize water flows, leading
to siltation  of  streams, behind
hyvdroelectric damas. and  irrigation works, (o
depletion of ground water, to intensilicd flooding,
and 1o ageravated water shortages during dry
periods. In South and Southeast Asig approx-
itnutely vne hillion people live in heavily farmed
alluvial basins and valleys that depend on lorested
mountain watershieds for theie water. It present
trends continue, forests in these regions will be
reduced by about halt an 2000, and  erosion,
siltation, and erratic streamtlos s will seriously at-
tect tood production.

Inmeany tropicial lorests, the soils, land

FOSLTVOITS

forms, cwperatures, patterns of rainfall, and
distribution of nutricnts are in prevarious balance.
When these forests are disturbed by extensive cut-
Ling, neither trees nor productive grasses will grow
again. baen in less tragite tropical forests, the
ereal diversity of spevies 18 Jost after exrensive cul-
Ling.

Impacts on the World's Atmuosphere ang Climate

Among e emerging envirosmental stresses
are some it atfect the chemicd and physicad
nature ol the atmosphere. Several are recognived
as prohlems; others are more conjectural but
nesertheless of coneern,

Quantitgtive projections of urban air quality
around the world are not possible with the data
amd models row v ailuble, but turther pellution in
I DOy and some mdustrial nations i virtually cer-
Luin to oceur under present polivies and pravtices,
In LIXC cities, industrial grawth projected tor the

next 20 vears s lThely 1o worsen air quality. Even
now, observations moscartered DO cities show
levels of sultur dioxade, paricolates, mitrogen
dioxide, and carbon monoside far above lovels
considered sate by the World Health Organiza-
tion. In some cities, such s Bombay and Caracas,
recent rapid mereases o the numbers of cars and
trucks have aggravated air pollution.

Despite recent progress inoreducing various
types ol air pollution it many industrialized coun-
tries, air yuality there i likely 1o worsen as in-
cregsed amounts of fossil fuels, especially coal.
are burned. Emissions of sulfur and nitrogen
oxides are partcularly troubling because they
combine with water vapor in the armosphere 1o
torny acid rain or produce other acid deposition,
[t large arcus of Norway, Sweden, southern
Canada, and the castern United States, the ptl
value of ramtall has dropped trom 5.7 (0 helow
4.5, well into the aeidic range. Also, rainfall has
almost certainly become more acid o parts of Ger-
many, Euastern Furope, and the USSR,
although available data are incomplete.

The cffects of acd rain are not yer fully
understood, bur damage has already been ob-
served 1n lakes, forests, soils, crops, nitrogen-
fixing plants, and buillding matenials. Damage to
lakes has been studied most extensivelv. For exam-
ple, of 1,500 lukes in southern Norsway with a pH
below 4.3, 70 percent had no fish, Similar dumage
has heen observed in the Adirondack Mountains
of New York and in parts of Canada. REiver fish
are also severely alfected, Inthe Jast 20 vears, first
salmon amnd  then rrout disappeared in mmany
NOPweLLan rivers as acidity imereised.

Anvther civironmental problem related 1o
the conthustion of tossil Tuels (and perhaps also (o
the global Toss of torests and soil humus) s the in
creasing concentration ot varbon dioxide in the
carth’™s atmosphere. Rising CO, congentrations
are af concern because of their potential for caus-
ing a warming ol the carth, Scientitic opinion dif-
fers on the possible consequences, but a4 widely
Feld view is that highly disruptive elfects on world
agriculture ¢could occur before the middle of the
twenty-Mrst century., The O, content of the
world’s atmosphere has increased about 15 per-
cent in the last century and hy 2000 is expected o
be nearly a thurd higher than preindustrial levels,
It the projected rates ol inerease in fossil fuel com-
bustion (about 2 perceent per vear) were 10 con-



tinte, a doubling of the CO. content of the at-
mosphere could be evpected atier the middle of
the next century: and it detorestation substantially
reduces tropical forests (as projected), a doubling
of atmosphercic CO, could oceur sooner. The
result could be signiticant alterations of predipita-
tion patterns around the world, and a4 2°-37C rise
D otenperatures in the middle latitudes of the
carth. Agriculture and other human endeasors
would have great difficulty in adapting o such
Large, rapid chanees in climate. Lven a 17 in-
crease in average global temperatures would make
the carth’s climate warimer than i has heen any
tirme 1 the last 1O years,

A carbon diovide-induced temperature rise is
expected to by 3 or 4 tmes greater ar the poley
than in the middle latitudes. An increase of
S0 in polar teriperatures cowdd eventually
lead 1o the metring of the Greenland and Antarctic
ive vaps and a gradual rise nosea lesel, torcing
abandonment of many coastal cities.,

Ovzone s another major convern. The strato-
spheric ozone  laver protects the carth  from
danmaging ultrasviolet fight, Howeser, the ozone
laver is being threwtened by chlorofluorocarbon
entissions from  aerosol cans and retrigeration
cyuipment. by nirrous oside (N-O) emiissions from
the denttrificatton of bhoth organic and inoreganic
nitcogen tertilivers, and possibly by the ettects of
high-altitude areratt lights, Only the United
States and a few other countries hiuve made seriouy
cttorts 1o date 1o control the use ot aerosol cans,
Refrigerants and nitrogen tertilizers prosent ¢ven
difticun
diveussed eftect ot ozone depletion and  the

e challenges, The  most widely
resufting incrcase o ultravieler light i~ an in-
crewsadl inerdenve of skin cancer, but damage (o
tood crops would ulso be signiticant and mieht ae-
tually prove to be the mos serionds ozonge related
probilemn.

Impacts of Nuclear Energy

The problems presented by the projected pro-
duction of increasing amounts of nuclear power
are different Trom but no less serious than those
related 1o fossil fuel combustion. The risk of
radioactive contantination of the envirommuent duce
to nuclear power reactor acadents will be in-
credased, as will the potentiat for profiferation of
nuclear weapons., No nation has vet conducted &
demonstration for the

program satistactory

as

disposal of radioactive wastes, and the amount of
witstes 1s increasing rapidly. Several hundred thou-
sand tons of highly radioactive spent nuclear el
will he generated over the Hietimes of the nuclear
plants likely to be constructed through the yvear
20000 In addition, nuclear power production will
create millions of  cubic meters of  low-level
radioactive wastes, and uranium mining and proc-
essing will lead to the production of hundreds of
millions of tons of low-level radioactive tailings, It
has ot yet been demonstrated that all ot these
high- and iow-level wastes from nuoclear power
production can be sately stored and disposed of
without incident. Some of the by-products of reac-
tars, it should be noted, have half-lives approx-
imately five tmes as long as the period of recorded
history,

Species Extincetions

Finally, the world faces an uregent problem of
lons of plant and animal genetic resources, An
estimate prepared tor the Global 2000 Study suge-
gests that between hall o onllion and 2 million
species— 18 1o 20 percent ot wll species on earth—
could be extinpuished by 2000, mainly because of
loss of wild habitat but also in part hecaose of
pellution. Fxtinetion of species on this scale 1y
withoutl precedent in homan history

One-halt to tw o thirds of the extingrions pro-
yecked T ovenr hy 2000 wabl result trom The clear-
ing or derradation of tropieal torests. Insect,
other invertebrate, and plant species—many ol
them unelassilied and unexamined by scientists—
will accoum for most of the loses. The potental
valae of this genetic veservolr is nmmense, It
preserved and carelully manared. tropical torew
species conld be a sustainable source of new foods
fruits), pharmuaceutivad
Chemicals, natural predators of pests, building
raterials, speciality woods. fuel, and ~o on. Lven
husbandry of the

fespecially nurs and

careful renanung hiote
resoutrees ol the tropics canuot compensate for the
ST, massive Tosses g wre 1o be expected it pre-
sent trends continug.

Current trends alse threaten Ireshwater and
maring species. Physical allerations

channelizatian, siltation and pollntion by salts,

damnung,

avid mon, pesticides, amd other toxie chemicals are
pratoundly  affecting
throughont the world. At present 274 treshwater

froshwater  ecosystenms
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vertebrate taxa are threatened with extinetion, and
by the vear 2000 many may fase been lost.
Some of the most important genctic losses
will involve the extingtion not of species but of
subspecies and varicties of cercal grains. Four-
fitths of the world's food supplies are derived
from less than two dozen plant and animal
species. Wild and local domestic strains are
needed for breeding resistance 1o pests and patho-
gens into the high-vield varieties now widely used.

These varietal stocks are rapidly diminishing as
marginal wild lands are brought into cultivation.
Local domesticated varicties, often  umquely
suited to local conditions, are also being lost as
higher-yicld varieties displace them. And the in-
creasing  pracilice  of monoculture of a  few
strains—which makes crops more vulnerable to
disease epidemics or plagues of pests—is occurring
af the same time that the genetic resources (O resisl
such disasters are being lost.



Entering the Twenty-First Century

The preceding sectons have presented indi-
vidually the many projections made by U.S.
Government agenceies Tor the Cllobal 20000 Study.
How are these projections to be interpreted collee-
uvely? What do they imply about the world’s en-
try into the twenty-tirst century?e

The world in 2000 will be different from the
world today in important ways. There will be
more people. I'or every two persons on the earth
in 1975 there will be three in 2000, The number of
poor will have increased. Four-fifths of  the
world's population will live in less developed
countries. burthermore, in rerms of persons per
vear added to the world, population growth will
be 40 pereent Aigher in 2000 than in 1975

The gap between the richest and the poorest
will have increased. By every measure ol material
welfare the study provides—per capita GNP and
consumption of food, energy, and minerals-——the
gap will widen. For example, the gap between the
GNP per capita in the LLDCs and the industrialized
countries is projecrted to grow from about $4,000
In 1975 to about $7,900 in 2000 Great disparities
within countrices are also expected 1o continue,

There will be tewer resources o go around.
While on a worldwide average there was about
four-tenths ot a hectare of arable land per person
in 1975, there will be only about one-guarter hect-
are per person in 2000 (see Figure 11 below). By
2000 nearly 1,000 bilhion barrels of the world's
total original petroleum resource of  approxi-
mately 2,000 billion barrels will have been con-
sumed, Over just the 197522000 period, the
world’s remaining petroleam resources per capita
can be expected to decling by at least SO percent.*
Over the same period world per capita water sup-
plies will decline by 35 pereent because ol greater
population alone; increasing competing demands
will put further pressure on asailable water sup-
plies.™ The warld’s per capita growing stock of
wood 15 projected to be 47 percent lower in 2000
than in 1978 ™.

R

The environment witl have lost important
life-supporting capabilities, By 2000, 40 pereent of
the torests stifl cematming in the LDCs in 1978 will
have been razed.” The atmospheric concentration
ol carbon dioxide will be nearly onge-third higher
than pramdusirial Tevels. = Soil erosion will have
remuved, on the average, several inches of soil
from croplands all over the world . Desertification
ancluding salinization) nay have claimed a sipni-
Hcant traction of the world's rangeland and crop-
land. Over litde maore than two decades, 15-20 per-
cent ol the carth's total species of plants and
animals will have become extinet —a loss of at
least S00.000 species.

Prices will be higher. The price of many of
the most vital resources s projected to rise m real
terms—thai is, over and above inflation. In order
to meet projected demand, a 100 percent increase
in the real price of food will be required.”™ To keep
cnerpy demand in line with anticipated supphes,
the real price of energy 1y assumed 1o rise more
than 150 pereent over the 1975-2000 period. ™ Sup-
plics of water, agricultural land, forest products,
and many traditional marine fish species are pro-
jected to decline relative to growing demand at
current prices, ™ which suggests that real price rises
will vecur in these sectors too, Collectively, the
projections  supgest that resource-based infla-
tionary pressures will continue and  intensity,
cspecially In nations that are poor in resources or
are rapidly depleting their resources,

The world will be more vuloerable both (o
natural disaster and 1o disruptions from haman
causes. Most nations are likely (o be Gl more
dependent on foreign sources ol encrey in 2000
than they are today. " Food production will be
more vulnerable to disruptions ot tossil fuel
energy supplies and o weather Muctuations as
cultivation expands to more marginal areas, The
[oss ot diverse germ plasm in local straios and wild
propenitors of food crops, together with the in.
crease of monoculture, could lead 1o greater risks
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Of mussive crop failures, ™ Farger numibers of peo-
ple will be voinerable to higher tood prices or even
tamine when adverse weather occurs, ™ The world
will b more vidnerable 1o the distuptive elfeets of
wans The tensivns that could tead to war will have
multiplicd. The potential for contlict over tresh
water alone s underseored by the fact that out of
2000 of the world's major river basins, 143 are
shared by two vountries and 32 are shured by three
1o ten countries. Tong standing contlicts over
shared rivers wueh as the Plata (Brazil, Areentina),
Puplirates (Saria, Irag), or Ganges (Buangladesh,
India) could casily intensity©

Finallyv, ot musi be emphasized that if public
policy continues generally onchanged the world
will be difierent as o resull of lost opportunitics,
The adverse etfects of mans of the trends dis-
cussed 1 this Study sall not be tofly evidens until
200000 Tater; vel the actions Lhit are mevessurs 1o
chanee the srends cannot be postponcd without
torectosing mmportant options. The opportanity to
stabilize the worlkd s populanion below 10 hillion,
for example, is <hpping away; Robert MeNamara,
President of the World Bank, has noted that tor
every decade of delav in reaching replacement for-
tility, the world's ultimately stabilized popukation
will be ahoul T percent preater.s Siuilar Tosses of
appartuniiy accompans defared  perceplions or

action e other arcas, [enerey policies and devi
sions ate based on vesterday'™s (or even foday's) il
nprices, the apportunity o wisely finvest scuree
capital resources will be lost as g consequence of
undersaluing  conservation  and  eltficiency. 1
apricultural research continues to tocus onoan
creasing sields through practices that are highly
cnergy-indensive, both energy resourees and the
time needed to develop alternative prachces will he
lost.

The Pl eftfects of rising concentriations of
carbon dioxide, depletion ol stratospheric vrone,
detertoration of soils, mercasing intraduction of
comples persistent tosiy chiemicals into the en-
SIEOICn, And massive extinetion of species nun
ool ogewr il owedl atter 2000, Yer once such
vlobhal envirommental problems are in motion thcy
are very difeuln fo reverse. In fact, few b any ol
the problems addressed in the Global 2000 Stady
are anienable to quick technological or policy
Tixes; rather, they are inestriciably mised with the
worid's most perplevimg social and  evonomic
problems.

Perhaps the most troubling problems are
thuse 1 which population prowth and poveria
lead 1o sertows loneg-term declines in the prodoe-
Livits of renewable natural resource sastams, [n
some dreds the capaciiy of renewable resource



syateltis b support homaen peputanons s aleeady
homte serionshy damaged by efforts of prosent
populations o meet desperate anmediate needs.,
and the damage threatens 1o hecome worse.™
xamples of serious detertoration ot the
carth’s wost hasiv resources can already be found
today 1o scattered places inall nations, including
the industrialized better-
vodowed T.DOS For instunee, erosion of agnivul-

countries  and  the

turad soil and salinizaion of hicghly productive ir
rigated Jacmland iy inereasingly esident o the
Limtedd States 2 and extensive deforestation, wiil
more or less pernanend soil degradation, has oc-
curted 1 Braeil, Venesuela, and Colombie ™ But
problem- related 1o the decline vt the carths car-
FYIIE capaciiy are most immedidnie, severe, and
tragic mothose regions af the carth containing the
pronrrest 1O

Sub-Saharan Adrica taces the problenm of ex-
haustion of it resource buse it deute Yornn.
Many cioses aid eftects iave come together there
o produce eacessive denunds on the environ-
ment, leading to expansion ol the desert, (Over-
srasimg,  tuelwood  eathicning,  and  destractive
croppie practices ate the principal immediate
CULISCS OF 3 seTies of transitivois from open wood-
land, 1o serub, to fragile samiand ravee, to worth-
e swotds and bare cartn, Matters are made worse
when people are forced by scaraity oY tuelwood to
burn amimal Jdung and crop wastes. The soil,
deprived ot organie matter, loses Tertility and the
ability to hold water-—und the desert expuands. In
Buneladesh, Pakistan, and lavpe parts of India, of -
forts by growing numbers of people to meet thar
hasic needs are damagimge  the very cropland,
pasture, torests, and waler supplics on which they
nist depend tor a livelihood.s” To restore the
Lands and sotls would reguire decades—if not cen-
turies  affer the existing pressures an The Jand
Rose diminished, But the pressares are growing,
ol dimmishing,

There are o guich ot ciasy solutions, par-
teularly in those popubiation
proessure s alreads leadimg to o reduction of the

regions  where
cantyving vipaeity of the iond. T such regivis a
comples of soial and ceonamic tactors tingluding
vers low ineomes, meqguitable laod tenure, lhnted
ot no educational opportiities, a luck of non-
agricultural jobs, and economic pressures toward
Digher ternlityy underlies the dedline in the laod™s
carrving capacity. Furthermore, 1t oas generally

41

helicved that sodial and ceononue conditions nuust
improve  betore tevels will decline 1o
Thus a circle ot
causality may be al work. Ensvironmental deterior-
atlon caused by large populations creates Hyving
conditions that make reductions in teriility dit-
ticult o achieve; whl the wiile, continuing populi-

Tertility

replacement  levels. vicious

nen growth increases further the pressures on the
ervirenment aod Tand "

The dechnes i carrying capacity already be-
ing observed in scattered areas around the world
POt o g phenomenon that could easily be much
nore widespread by 20000 T fact, the hest ea-
dence now avarlable even allowing Tor the mans
heneticial eftects of technological deselopments
atd adoptivns—suggests that by 2000 the world™s
human population may be within only a Tew
cenerations of reaching the entire planet’s carry
g capacity,

The Globad 2000 Studs does nol estinale the
carth™s currvinge vapacity, but it does provide o
basts for esaluating an carlier estimate published
in o the TS, National  Academs of
repart, Resowrces and Man, In this 1969 report,
the Academy concluded that a world population
ot 1) billion iy close 1o (1 not above) the mas-
imum that an indensively managed world might
hope 1o support with some degree ot comtort and
mdividual chotee.” The Acadenty also coneluded

Selenees”

thit even with the sacrifice of individual freedom
and chowe, and even with chronic near starvation
For the great mujornity, the human population of
the world 15 unlikely 1o ever exceed 30 billion.™

Nothing in the Global 2000 Study counters
the  Acvademy’s conclusions. 1T anything, data
gathered decadu
Academy may have underestimated the extent of
some problems, especially detorestauon and the
foss and deterioration of sonls ##

over  the past suggest  the

Al present and projected growth rates, the
world's population would rapidly approach the
Avcadeiy's figures. 1t the fertility and mortality
rates projected for 2000 were (0 continue un-
changed into the twenty-first century, the world’s
population would reach 10 billion by 2030, Thus
anyone with o present life expectancey of an addi-
tional 360 vears coudd expect Lo see the world popu-
lation reach 10 billion. This same rate of growth
would praoduce a population of nearly 3t hillion
betore the end ot the twenty-first century.™”

Here 1t st be emphastzed that, unlike most



42

of the Global 2000 Study projections, the popula-
Uon projections assume extensive policy changes
and developments to reduce Tertility rates, With-
out the assumed policy changes, the projected rate
ol population growth would be still more rapid.
Untortunately population growth mav be
slowed for reasons other than declining bhirth
rates. As the world's populations exeeed and
reduce the land’s carrying capacity in widening
areas, the trends of the last century or two toward
improved health and longer lite may come o a
halt, Hunger and discase may claim more lives —

especially lives of babies and young children.
More of those surviving infancy may be mentally
and physically handicapped by childhood mal-
NULrition.

The time for action 1o prevent this outcome is
running out. Liless nations caollectively and in-
dividually take bold and imaginasive steps toward
mproved social and cconomic vonditions, re-
duced ferality, hetter management of resouaregs.
amd protection ol the environment, the world
must eapect o trouhled entey ingo the twentv-first
Ccentury.



APPENDIX A

The Global 2000 Study Compared with
Other Global Studies

I the course of the Global 2000 Study, the
Government’s several models (here reterred to col-
lectively as the “Government’s global model™)
and their projections were compared with those of
Five wther global studies. ™ The parpose was nol
only o compare the results of different projee-
1oy, bat alse 1o see whether and how ditterent
assunipions and model structures may hanve led to
ditferent projeciions and findings.

The Global 2000 Study’s prinvipal tindings
are penerally consistent with those ol the five
other  global studies  despite considerable dif
ferences in models and  assumptions, On o the
whole, the other studies and their models lack the
richness of detail that the Government's global
model provides Tor the various mdividual see-
tors Tood und agriculture, forests, water, cnergy,
and soan. Howeser, the linkages amony the sec-
tors i the other models  we much more
complete. Maty apparent inconsistencies and con-
tradicuions in the Global 2000 projections are due
1o the weakness of the linkages among sectors of
the Gosernment’s global model.

Another mmportant ditference is that  the
Government™s projections stop at the vear 2000 or
before, while the other global studies project well
it Lhe twenty-first contury. The most dramatic
developiwents projected in the other studies-
serious resouree searcities, population declines
due o ristne death rates, severe eivironmenial
deterioruiion  generally occur in the first hall ot
the twents-tiest century and thus cannot be com-
pared with the Government™s projectiong. Lp Lo
the turn of the century, all of the analyses, -
Cluding the Gosermment™s, idicale muote or less
sk arends: continued  cconomic prowtit
most corttinucd  population  growth
ceervwhere, reduced energy growth, an increas-
inglv tight and expensive toad sttaation, inereds-
ine water problems, and growing environmentil

s

Al
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The most optimistic of the five models is ihe
Latin American World Model, Instead of project:
ing future couditions on the basis of present poli-
cies and trends, this model asks: “Tlow can global
resourees best be used to meet basic human needs
for all people?” The model allocates labor and
capital o maximize fite expectancy. [ assumes
that personal consumption is sacrificed te main-
tain very high ivestment rates (25 pereent ol GNP
per veary, and i1 posits ar egalitarian, nonexploita-
tive, wisely managed world society that avolds
pollution, soil depletion, and other Yorms of ¢n-
vironmental desradation. Under these assuimp-
tions it inds that in little more than one penera-
tion basic buman needs could be adeguately satis-
ied o Latin America and in Atrica. Thereatter,
GNP would grow steadily und population growth
would bepin to stabilise,

But in  Asla, even  assuming near-
utopian social conditions and high rates of invest-
tment, the system collapses. The mode! projects an
Asian tood crisis bepinning by 20140, as land Tuns
oul; food production cannot rise fast cnough to
keep up with population growth, and a vicious ¢ir-
cle beging that Teads fo stanvation and economic
colbapse by nideentury, The modelers suggest that
an Asian food crisis could be avorded by such
means s food impores from other areas with more
cropland, better crop vields, and eftective tamily
plunning policies. Nanetheless, it is striking that
this model, which was designed to show that the
tundamental constraints on tiuman welture were
social. nen physical, dogs project catastraphic
Food shortages in Asia due 1o land scaraty,

I'he World 2 and World 3 models, which were
the basis of the 1972 Club of Rome report The
Lionies to Groseth, give much atiention to environ-
mental factors--the ondy models in the group of
five to do so. The World models, like the Global
2000 Study. considered trends in population,
resources,  and  environment. However,

iesy

these
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models are highly aggresated, looking at the world
as o whole and omitting regional differences. In
the cimes that assunte a continuation ot present
potivies, the World 2 and 3 models project large
elobat increases in food and income per capita un-
il 20200 ar which time either food scarcity or
resource depletion would cause a downturn, The
two modets do suggest thal major changes of
policy can ~sieniicantly alier these trends.

The World Inteprated Model, a later eftorn
sponsored by the Club of Rome, s much mare
deranled Hean the World 2 and 3 miodels i its treat-
ment ot regional differences, trade, cconomics,
and shifls trom one energy source to another, bt
1t is Tess anelusive 1t its treatment of the environ
rment. This complex madel has been run under
many different assumptions of conditiens and
policies. Almuewt invariably the runs project @
long-rerm treiwd of steeply rising food  prices.
Under o wide range of policies and conditions the
runs mdicate massive famine in Asja and, 10 a
lesser depree, in non-OPEC Africa, belore (he
turn ol the century.

The United Nations World Model found tha
Toooeet UUNLC rarget rates for cconomic growtl,
developing countries would have to make great
sacrifives m personal consumpiion, saving and in-
vesting  al o unprecedented  rates. Personal
consumption would not exceed 63 pereent oi in-
conne inany developing region, and none would
hasve a lesel of private investmrent ol less than 20
percent. To meet food  requirements,  global
agricultural production would have to rise four-
fold by 2000, with preater increases required in
many places (300 percent, for example, in low-
Lworne Asin and Latin America).

[he Model of International Relations in
Apricnltire (MOIRAY conlines irwelf 1o agricul-
tures it takes imlo account the ettects of agriculiure
policies but not those of environmental deeradu-
tioar, s resalts are more opthimistic than the
Global 2000 projections: world Tood production
mare than doubles fram 1975 1o 2000, and per
capita consumption rises 36 percent. Fyven so.

because ol unegual distribution, the number of

people subxisting on two-thicds or less ol the
biological protein requirenient rises from 350
mhon in 1975 o 7340 million i 2000,

The Glohal 2000 Study conducted an expen-
ment with two of the more integrated nongovern-
nment models foanswer the question: * How would
prajections from the Governmuent's plobal maode]
be different i dhe nodel were more integrated and
included  more bhnkages and  feedback?™™ The
linkases 1o the two nongavernment models were
severed sothat they bore some resemblance to the

unconnected  and inconsistent structure ol the
Government'™s global model. Chosen for the ex-
periment were the Waorld 3 model and the World
Itegrated Model.

In both models, severing the inkages led to
distinctly more favorable onteomes. On the basis
ol results with World 3, the Global 2000 Study
concluded that & more inwegrated Government
muodel would project that:

® |ncereasing compelinion anenye agrculoure,
industry, and energy development Tor cap
it wonld lead 1o even higher resouree cost
mflation and signiticant decreases 1in real
GNP growth (this assumes no major tech-
nological advances),

* The rising food prices and repional declines
in food consumption per capita that are
presently projected would be intensified by
competition for capital and by degradation
of the land,

* Slower GNP and  agricultural  growth
would lead to higher death rates from wide-
spread hunger —or from outright starva-
tion—and o higher  hirth  rates,  with
grealer numbers of people trapped in ah-
solute poverry,

* A decisive global downturn in incomes and
food per capita would probably not take
place unal a decade or two alter 2000 (this
assumes no political disruptions),

When links in the World Integrated Maodel
(WIN) were cur, outcomes ggalin were more tavor-
able. The resalts of the unlinked version were
comparable to the Global 2000 guantitative pro-
jections for global GNP, population, grain pro-
duction, lertilizer use, and energy use, But i the
original integrated version of WIM, gross world
product was 21 percent lower than in the unlinked
version—3511.7 trilhion instead ot $14.8 trillion in
20000 In the linked version, world aerniculturgl
production rose 85 percent instead of 107 percent;
grain available Yor human consumption rose less
than 83 percent because some of the grain was fed
1o animals tor increased meat production. Popula-
tion rose only to 5.9 billion rather than 6.2 billion,
in part because of widespread starvation (158
million deaths cumulatively by 2000) and i parg
because of lower birth rates in the industnalized
countries. The eftects of severing the linkages are
much Tess in lightly populated regions with a
wealth of natural resources, such as North
America, than in regions under stress, where great
numbers ol people are living at the margin ot ex-
istence. In North America, the difference in GNP



per capita was about 5 pereent; in South Asia,
aboul 30 pereent.

The inescapable conclusion 1s that the omis-
sion of Inkages imparts an optimistic bias to the
Global 2000 Study's {and the LS. Government’s)
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guantitative projections.® This appears to be par-
ticularly true of the GNP projections. The eaperi
ments with the World Integrated Model suggest
that the Stady's Tigure Tor gross world product in
2000 may be 1520 pereent too high,



APPENDIX B

Letter of Transmiltal

The President

Sir: [n your Environmental Message 1o the Congress of May 23, 1977,
vou directed the Couneil on Environmental Quality and the Departmoent of
State, working with other tederal agencies, 1o study the “probable changes in
the world™s population, natural resources, and environment through the end
of the century.” This endeavor wiy 10 serve as “‘the foundation of our
ionger-term planning. ™’

[he citort we then undertook to project present world trends and to
establish a toundation for plunning s now contplere, and we are pleased 1o
presertt our report o vou, What coierges are not predicoions bat rather pro-
jections developed by LLS. Government agendies of whao wall happen to
population, resoarces, and covironment i present polivies continue,

Our conclusions, summarized m the pages that foliow, are disturbg.
Ihey indicate the patential for global problems of alirming proportions by
the vear 2000, Environmentad, resource, and poputation strosses are inten
sitving and will mnereasingly dereromne the guality ot human Life on onar
planet. These stresses are already severe enough (o deny many millions ot
peoaple busic needs for tood, shelter, health, and jobs, or any hope tor better-
ment. At the saoie tme, the carth’s carrving capacity the ability of biologi-
cal svstems 1o povide resonrees for humun needs— 1s creding, The trends
reflected mothe Global 2000 Study suggest strongly a progeessive degradanon
and mproverishinent of the carth™s natural resource hase.

[ these trend s are to be altered and the problems diminished | vigorous,
determined new mitiatves will be required worldwide to meet human needs
while protecting and restoting the carth™s capuacity 1o support Tife. Basie
natural resoutces -tarmibands, fheries, forests, minerals, enerey, air. and
wiler= must be conserved and better oimaged. Changes in public policy are
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needed aronnd the world betore problems worsen and optons for elfective
avtion are reduced.

A nurnber of responses to global resource, environment, and population
probicms——rosponses only touched on i the Study  are underway.
Heivhtened international concern s reflected in the S Megaconferences””
consened by the United Nattons during the st decade: Houman Eoviron-
ment (1972}, Populaton (1974), Food (1974), Human Settlements (1976),
Water (1977), Desertification (1977), Science and Technology for Develop-
ment (1979), und New and Renewable Sources of Energy, scheduled for
August 1981 in Nairobi. The United States has contributed actively to these
vonterences, proposing and supporting remedial actions ol which many are
now bemmg taken. We are also working with other nations bilaterally,
building concern tor population growth, natural resources, and environment
into our foreign aid programs and cooperating with our immediate neighbors
on commaon problems ranging from cleanup of air and water pollution 1o
preservation of soils and development of new crops. Many nations around
the world are adopting new approaches—replunting deforested areas, con-
serving eiergy, making fumily planning measures widely available, using
natural predators and selective  pesticides 1o protect crops instead of
broadscale destructive application ot chemicals.

Noncthetess, given the urgency, scope, and complexity ot the challenges
belore us, the efforts now underwiay around the world (ull far short of whal
v needed. An oera of unprecedented global cooperation and commitiment is
essenitial

[ he necessary changes po bevond the capability of any single nation.
But our nation can iselt rake noportant and exemplary steps. Because of our
preciminein position as i producer and consumer ot food and energy, our cf-
forts to canserve soil, farmilands, and coergy resources are of global, as well
as natienal, importance. We can avord polluting our own environment, and
we nust tahe care that we do not degrade the global environment .

Bevond our borders we can expand our vcollaboratten with both
doscloped and develfoping nations iy o spicit ot generosity and justice, Hun-
dreds of onlhions o the warld”s people are now trapped ina condinon of ab-
lect porverty. People ar the mutgin ol oxistenee must take cropland, grazing
Lind. and fuel where they can find i, regardless of the effects upon the
carth’s resource base. Sustatitable ceonemic development, coupled with en-
vironmental protection, resourde niimaeement, and Tamily planning is essen-
tal Faually mportant are berter understanding and effectise responses to
such global problems as the buildup ol carbon dioxide in the atmosphere and
the threat of species [oss o d massive scale.

Futadiyv, o meet the challenges deseribed in the Global 2000 Study our
tederal povernment requires @ much stronger capability 1o project and
analyvze fong-term trends. The Study clearly pomits to the need for improving
the present Toundation for long-term planiie. O this foundation rest deci-
siorts that involve the future wellare of the Nation,

We wish to evpress vur thanks ro and our admiration tor the Dicector



ol the Global 2000 Stady, Dr. Gerald O, Barney and his staff. her
diligence. dedication, and ability to bring forth the best irom a legion ot con-
tribhotoes s mueh appreciated. Special thanks b oalso due 1o those of the
Council on Ensironnental Quality and the Departineni of State who worked
closelv with the Study and to the T other agenvies that conributed ereatly to
17 Withoot the detatled knowledee provided by theswe agencies” experts, the
Cilobal 2000 Sruds would have heen impossible,

Ruspecitullv,
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APPENDIX C

The Institute for 21st Century Studies

The lnstitute for 21st Century Studies—an indepen-
dent, nonprofit, charitable, and educational organization
—was launched in 1985 with initial funding from the
Rockeleller Brothers Fund. The Institute’s primary mission
1s to assist both industrialized and developing nations in the
exploration of strategies for sustainable development and
ST Y.

To accomplish this mission the Institute provides sup-
port for the global network of national twenty-first century
study leams described in the Preface to the Revised Edition,
Specilically, the Institute

o Tdentilies individuals who want 1o start twenty-lirst-

century studies for their countries and assists them
in launching these studies.

Trains teams in the general methodology of doing
studics on allernative futures.

* Participates, when needed, in the design and analysis
stages of a specific study.

Raises questions during a study (o direct atlention to
issues ol sustainability.

Provides the teams with information about specific
strategies lor sustainable development and security.

Acts as liaison between the teams and organizations
that can assist with specitic aspects ol the studies and
their implemeniation.

Crathers, analyrzes, and passes on tools, such as
microcomputer models, that will be useful to the
teams in their work.
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* Assists the teams in the publication and international
distribution of their reports.

* Helpsthe teams identify steps that must be taken to
ensure thal their reporis receive high-level attention
and are used in national policy development.

* Organizes mectings at which the heads of the twenty-
first-century studics mect and exchange information.

The Institute maintains a library of twenty-first-
century study reports and a library of microcomputer soft-
ware uselul both in preparing twenty-first-century studies
and in the general task of managing a nation. It has also
published a book, Managing a Nation: The Software
Sourcebook, which reviews the best sottware inats hibrary,
A sccond, greatly expanded version of this book will be
published in late 1988 by Butterworth Scientific, Lid.

For further information on the Institute, pleasc write
1oy ot call the North American or European ollices:

Institute for 21st Century Studies
1611 North Kent Street

Suite 610

Arlington, Virginia 22209-2111, LISA
{703} 841-0048
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“If present trends continue, the world in 2000 will be miore crowded, mare poliuted, less stable
ecolagically, and more vuineruble to disruption than the world we five in now. . .. Despite greater
material output, the world’s people will be poorer in many ways than they are toduy,”’

Commissioned by President Jimmy Carter and ignored by President Ronald Reagan, Global 2000
remains today—as it was when first published in 1980—one of the most important documents ever pro-

duced by the Federal Government.

Global 2000 examines the long-term implications of present world trends in population, natural
resourees, and the environment. [t is not a prediction of what will happen when the new century dawns
in a few short years. Rather, it is a projection of current trends.

According to Glebal 2000:

* By the vear 2000, world population will have risen to 6.35 bilhon people from 5.1 billion in 1988.
Maost of the growth will be in poorer, less developed countries, mostly in their urban slums and

shantytowns.

* Although food production will rise, most of the harvest will go to countries that are already well fed.

* Third World countries will have slipped farther behind industrialized countries in per capita gross
national product. The gap between the rich and the poor will have grown.

= FEnvironmental nightmares will abound. One-half million to 2 million species will become extinet
and the prowing volume of carben monoxide in the atmosphere will continue the dangerous global

heating,

Since its publication, Global 2000 has become a minor classic. More than 1.5 million copies have
been sold. The volume on which this new edition is based has been published in English, I'rench, Ger-
man, Japancse, Chinese, Hungarian, Spanish, and Ialian.

This s not a doomsday book, TTumans who have sct the globe on its present course have in their
hands the power to alter its future, Sadly, in the first decade since its publication, Globa! 2000's implicit

call for action has lost none of its urgency.

It paints an absolutely shocking picture of
the world [in the year 2000]—unless we act.”’
—Robert McNamara

“An immensely important study, staggering

i is implications. . .. 1f we fail 1o heed the clear

warnings of this studv—if we fail to take sensible
actions—we will invite terrible consequences.”

—James J, Kilpatrick

“Global 2000 1s not a latal prophecy merely
walting to be played out. Prompt action can
change the pace and direction of present trends.
.. .What we cannot do is back away from the con-
clusions of Global 2000. The stakes are too high
for the United States—and for mankind.”’

—Edmund Muskie

SEVENTOCKS PRESS
WASHINGTON

~

“Devastating . . . .Here is the most ominous,
the most important document to come out of the
government in the whole Carter administration.”’

—Henry Stecle Commager

“The Earth is 4 small planct, but there are
those who love it. T defy anybody to read the sum-
mary of . . . The Global 2000 Report to the Presi-
dent without a shudder.”

—FRB, The New Republic
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