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(Editor’s Note: This article is based on a presentation
that Joel Coben made to Columbia University’s Board
of Trustees at Biosphere 2.)

Recent World Population History

In 1798, in his “Essay on the Principle of
Population,” the Reverend Thomas Robert Malthus
asserted that the human population grows exponentially.
Many people think the human population has grown
exponentially, but it is not so. An exponentially growing
population always doubles in the same amount of time,
like an interest-bearing savings account with a fixed
compound interest rate. The human population doubled
from perhaps one quarter billion, 2,000 years ago, to
half a billion after 15 or 16 centuries. The next doubling
took 2 or 3 centuries, and the population passed
1 billion around 1830. The next doubling took only 1
century, as the population passed 2 billion around 1930.
The next doubling to 4 billion people took only 44 years.

Looking backward from today’s population of nearly
6 billion, the most recent doubling of the human popula-
tion took only 40 years. Thus the doubling time of

human population accelerated roughly 40-fold, from 16
centuries t0 40 years. Never before the second half of
" the 20th century had aay human being | ltved t.hrough i
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This article offers some speculations about the
future. These speculations, organized around the themes
of population, environment, economics and culture, are
not intended to divert attention from today’s serious
problems — the poverty, malnutrition, illiteracy, disease
and indignity of life for billions of people, plus unprece-
dented physical, chemical and biological perturbations
of the planet. I offer these speculations to encourage us
all to imagine a positive future we can work toward. The
future is at least partially an object of choice, and not
entirely (I hope) an inevitable outcome of an uncontrol-
lable mechanical world.

Population and Society

Let’s begin with population and society.

A century from now, humankind will live in a global
garden, well or poorly tended. Most people will live in
cities, surrounded by large, thinly populated zones for
nature, agriculture and silviculture. Worldwide, between
100 and 1,000 cities of 5 million to 25 million people
each will serve their inhabitants’ wants for food, water,
energy, waste removal, political autonomy and cultural
and natural amenities, Some cities will serve people who
want (o live only with people ethnically and culturally
like themselves. Other cities will serve people who -'u‘e
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people while others will be net importers. Rising pres-
sures for migration from poorer to richer countries will
strain traditionally xenophobic countries like Germany
and Japan, as well as traditionally receptive countries
like the United States, Australia, Sweden and Argentina.
Migrations will bring culturally diverse populations into
increasing contact. The result will be many frictions as
humans learn manners and tolerance. Intermarriages
will make a kaleidoscope of skin colors.

The elderly fraction of the population will increase
greatly, and the absolute numbers of elderly still more
dramatically. Among the elderly, women will outnumber
men by as much as 2 to 1. New social arrangements
among the elderly will arise.

Environment

Now let’s focus on the environment.

The continental shelf, especially off Asia, will be
developed to provide food, energy and perhaps living 8
space. Oceanic food sources will be largely domesticat- 1
ed. The capture of any remaining wild marine animals ]
will be managed like deer hunting now.

The tropical forests that survive the onslaught o pop-
ulation growth and economic exploitation between 1950
and 2050 will be preserved as educational and touristic
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the atmosphere will require massive improvements in data
collection and analysis, and especially in our concepts.

A century hence, we will live on a wired earth. Earth,
air and sea will be continuously sensed. Like the weather
stations on land and the satellites that now monitor the
atmosphere, the oceans and solid earth crust of the next
century will have three-di
stations at all depths.

Mathematical models of earth, air and sea will aim to
predict major events such as El Nifios, hurricanes, earth-
quakes, volcanoes, major plumes of hot water from

ional lattices of

]

oceanic vents, and shifts in major ocean currents. These
models will improve with at least million-fold improve-
ments in computing power over the next century. Models
will integrate not only the atmosphere, crust and oceans,
but also human and other biological populations includ-
ing domestic animals, trees, cereal crops and infectious
diseases; economic stocks and flows, including all
natural resources; informational stocks and flows,
including scientific, literary, artistic and folk traditions;
and familial, social, institutional and political resources
and constraints. Comprehensive models will include
factors beyond human control, such as solar flares, and
will represent, though not predict, human decisions.

In spite of improvements in information, concepts
and management, the Earth will still bring surprises.
Geophysical surprises will arise from an improved
awareness of what the planet is doing, from inherent
instabilities in geophysical systems described by the
mathematics of chaos, and from rising human impacts.
Surprising infectious diseases will continue to emerge
from the infinite well of genetic variability. Historically,

each factor-of-10 increase in the density of human settle-
ments has made possible the survival of new human
infections. As more humans contact the viruses and
other pathogens of previously remote forests and grass-
lands, dense urban populations and global travel will
increase opportunities for infections to spread.

Economies and Culture

Now I turn to economies.

Economies will be increasingly integrated. Cities will
concentrate the talent and resources required for inter-
national business. Hardly any complex product will be
conceived, financed, engineered, manufactured, sold,
used and retired within the boundaries of a single politi-
cal unit. Businesses will learn to profit from the eternity
of atoms by designing products for use, return, and
regeneration. Governments will find that a growing frac-
tion of the power to control the economic well-being of
their citizens lies outside their borders. Economic inte-
gration will give profit to those who can recognize the
comparative advantage of other societies. Information
will become increasingly valuable. Those who can create
it, analyze it and manage effectively on the basis of it will
be at a premium. Information technology and global

economic integration will grow hand in hand.
Culture pervades everything I have said about popula-

tion, the environment, and economies. For example,
culture conditions the productive and reproductive roles
of men and women; defines which biological raw materials
are seen as food and which are not; and shapes what
consumers demand from the economy. I conclude with
some speculations about the future of global culture.

POPULATION

ENVIRONMENT

CULTURE

ECONOMICS
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An international common law — not a world gov-
ernment but rather international standards of behavior
— will grow stronger and more comprehensive in a
progression from technical, to commercial, to political
law. International agreements on vaccination and on
metric measures work because they benefit all who
abide by them, and many who do not. Growing invest-
ments by multinational corporations will force the devel-
opment of international contract law. Once the regional
and global economic customs, institutions and laws are
firm, it will become too costly for nation-states or their
successors to ignore them. Legal and economic resolu-
tions of political conflicts will become more efficient
than violent ones. Not all parts of the world will learn
this lesson with equal ease.

As the peoples of Asia, Latin America and Africa grow
wealthier (too slowly, and with too many major
setbacks), their environmental fatalism and modest
demands for food will be replaced by impatience with
the accidents of nature, intolerance of environmental
mismanagement, and refusal to eat less well than their
neighbors. The definition of wealth may change toward
one that is more information-rich and less material-
intensive. The need for careful global management,
trusteeship, or stewardship will become irresistible —
particularly stewardship of living resources, human and

nonhuman. continued on back cover
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continued from page 5 Unjversities and the thoughtful people they produce can help societies to
understand populations, economies, environments and cultures; to balance

Awe and Chmce the goals of efficiency and equity; to improve the accounting of social well-

Perhaps I am dreaming when I speculate that geophysical and biological being, of materials and of the consequences of actions; and to illuminate the

surprises, the revaluation of living nature, our greater dependence on people
all over the world, our growing determination to act lawfully and our own universities and their graduates seek imaginative new ways to address the
aging (individually and as a population) will increasingly inspire in many of natural constraints and the human choices that we, our children and their
us a greater awe for the world, for others and for ourselves. children will face in the 21st century, there is hope.
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benefits that the well-off derive from helping the poor live better lives. When




