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ABSTRACT

AUTHOR: Harlan A. Lawson, COL, USA

TITLE: Beyond Tomorrow: A Look at 2050 A.D.

FORMAT: 1Individual Study Project

DATE: 15 April 1992 PAGES: 81 CLASSIFICATION: Unclassified

Our world changes so quickly that it has become increasingly
difficult te stay abreast of new developments--much less under-
stand their implications for tomorrow. How will the world of
2050 compare with our present world? If we could design the
future world, what kind of life would we build? Can we look
the future nearly sixty years and determine any trends that are
likely to shape our lives that far ahead? This paper reviews key
trends in energy source development and environmental concerns. )
~ Political, economic, and environmental interdependence are
evaluated for their impact on the national elements of power.
General success in food production and storage techniques is
.anticipated due to genetic engineering developments, local manip- .
ulation of weather, and other innovative practices. Technologi-
cal advances in materials composition, biotechnology, supercon-
ductivity and information processing will radically alter man-
machine interfaces, our concept of work place and the command and
control of military forces. Impreoved intelligence gathering,
transportation and attack systems will permit smaller, flexible
forces to replace larger, slower vulnerable forces. Abundant
energy should be available from nuclear fusion and fission, .
hydrogen, solar, hydroelectric, geothermal and possibly other new
sources to easily meet the world’s needs. Environmental concerns,
though a major challenge for the next forty years, will most ‘
likely be dealt with through innovative technologies and conser-
vation practices. Decisions in three areas will primarily
determine what kind of world we will live in by 2050 A.D. The
first is space exploration and utilization because a strong -
commitment here will drive science and technological innovation
and maintain U.S. prominence technologically and militarily. The
second is our determination to pursue world wide free trade since
that will significantly affect economic development in all
nations. The third is how mankind addresses the ethical and
moral implications of possible change offered by genetic
engineering and medical science.
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INTRODUCTION

"We are made wise not by the recollections of our past
but by the responsibility for our future."

-= George Bernard Shaw

our world changes so quickly that it has become increasingly
difficult to stay abrez=t of new developments--much less under-
stand their implications for tomorrow. We need to be wise in our
key decisions to preclude slamming doors on promising changes and
to forestall practices that are detrimental to our environment
and possibly to our existence. This author agrees with President
Nixon who said, "I believe that we must balance our need for
survival as a nation'with our need for survival as a people.
Americans, soldier and civilians, must remember that defense is
not an end in itself--it is a way of holding fast to the deepest
values known to civilized man,"!

This paper creates a scenario of a probable world environ-
ment for the year 2050. This paper will review current and —
future trends that very likely will affect global and national
. policy and strategy over the next sixty years. Readers will
hopefully find this enumeration of trends useful in economic,
environmental and military planning endeavors. The tone of
various sections varies from optimistic to pessimistic, but the
overarching trends are grounds for enthusiasm as we approach the
future. It seems highly probable that the next six decades will
bring greater technological change, fewer wars, more widespread
affluence and a more baianced international scene than the previ-

‘ous sixty years.




By 2050, we can almost certainly expect alternative, envi-
ronmentally safe energy sources to have replaced our present near
-total dependence on petroleum products for energy. Abundant
energy should be available from nuclear fusion and fission,
hydrogen, solar, hydroelectric, geothermal and possibly other new
sources to easily meet the world’s needs. Environmental concerns,
though a major challenge for the next forty years, will most
‘likely be dealt with through innovative technologies and conser-
~ vation practices.

General success in food production and storage techniques is
anticipated due to genetic engineering developments, local manip-
ulation of weather, and other innovative practices. Technologi-
cal advances in materials composition, biotechnology, supercon-
ductivity and information processing will radically alter man-
machine interfaces, our concept of work place and the command and
control of military forces. Improved intelligence gathering,
transportation -and attack systems will permit smaller, flexible
forces to replace larger, slower and more vulnerable forces.

Two subjects, one of which may cause concern, and one which
will very likely cause concern, are population growth and a§a11~
ability of fresh water. Writing on population, Phillip M. Hauser
strikes the depths of pessimism: "Given the present outlook, only
the faithful who believe in miracles from heaven, the optimistic
who anticipate superwonders from science, the parochial fortunate
who think they can continue to exist on islands of affluence in a
sea of world poverty, and the naive who an;icipate nothing can
look to the future with equanimity."? Presently the World Bank,
UNESCO, and others take a much more positive long-range view of
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decreasing population growth rates estimating population stabili-
zation between 11 and 12 billion after 2100. However, even this

conservative growth rate doubles the current population by 2030.3
The section on demographics provides further details.

The second subject of concern, fresh water, will most likely
come to a head between 2000 and 2050, though the total problem
will not be solved until after 2100. Many regional wars may be
fought over water as growing populations compete for scarce fresh
&ater supplies.

No matter what the outlook in the advanced and postindus-
trial countries, the world’s long=term prosperity and security
depend on economic and political/social development of the heavi-
.1y populated industrial and preindustrial countries.’ For exam-
ple, while Africa’s population growth rate exceeds even their
healthy three percent increase in productivity, the standard of

living for millions continues to fall. Latin America and South

':Asia are in simi;ar circumstances. Daniel Bell, who headed the
f‘United_uations commission on the year 2000, said that the only
; prediction about the future that can be made with certainty is
"that public authorities will face more problems than ever be-

_fore.’ This authqr-does not hold such a pessimistic view of the
future. Even so, conditions during the next 20-30 years will
 1ike1y produce political hot spots as regibnal powers confront
-;the>interwoven problems of more people, more poverty, a shift
ﬁoward aging populations and rapid technological change.

| A review of kef subjects and trends expected between now and

12050 will be followed by a discussion of possible U.S. national
and military strategy and force development implications.
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The interdependence of nations will propel us toward greater
international cooperation to brighten the opportunities for
development of all nations. This trend will aim toward more
profusely interwoven economics, additional acceptance of United
Nations influence and hopefully world peace. Policy makers,
strategists and others must consider the roles for military
forces as well as technologically induced changes to the conduct
of war. »

The section on aberrations and long shots briefly attempts
to remind us that we are not in complete command of our future.
It may help us prepare for some of the future shock we are bound

to experience through sixty years of progress.

TRENDS

The following trends are this author’s views of the trends
that will affect how and where we will live, along with the
quality of life significantly by 2050. Many of these trends will
force ethical and moral decisions as mankind learns more about
life forces and is able to manipulate genes to change or preclude
certain hereditary and medical conditions. There appearg'to be a
growing number of writers urging readers to evaluate the promised
value of new methods or products by their impact on future gener-
ations as well as any immediate perceived benefits.
e World population will continue to increase.

- Rate of growth will diminish,

- Major population growth in and migration to urban centgrs

and to space occurs.

= Median age of population rises above 65 by 2050.




e Science, technology, and space utilization will continue to

increase dramatically in the following fields:

biotechnology (fcod production needs satisfied).

genetics.

environmental control.

established space stations and colonies on moon & Mars.

medical advances (anti-aging relief, exotic diseases
cured, extensive brain research, rejection problems
overcome) . |

weapons proliferation (conventional & mass destruction).

miniaturized cryogenics enable PC-gized supercomputers
(rapid data correlation makes artificial intelligence
plausible)}A | ' | |

communications improvements (shared info networks). A

transportation breakthroughs (people and wmaterial move- -

ment~-local, intercontinental and earth/space).

¢ Fossil fuels nearly depleted throughout the world, and alter- -

* _native energy sources including nuclear reactqrsrgaiﬁfnarkgt‘”'_

sharq.

Great étridasimade‘to develop rcnewab1¢ énargy seu:cesa'lr
:Light, portable-énergy plants maké~pafticl¢'beaa,and_m-~-l
other directed energy weapons realistic. I
Power generation decentraliiution spurs economic develop-
_ ment even in remotest areas and eases infrastructure -

develqpment of cities (includes oxideituelAcells,:

hydrogen fuel, and waste conversion).

- Space stations’ reliance on and success with solar enerQy

create dissatisfaction with polluting energy sources
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- Chesp, renewable energy means that desalinization can
provide fresh water in even poorest countries.
e Environmeical concerns and knowledge will promote internation-
al cooperation to establish and enforce environmental standards,
and stimulate innovative methods to control local conditions.
~ Current problems will be solved by 2030, though new
. problems will likely arise by that tinme.
= Enclosed cities and space colonies with chosen climates
will protect humans from environmental hazards.
- Industrially advanced nations will pay for environ- |
mentally sound development in preindustrial countries
-ldirnctly, or through debt forgiveness and low-
~ interest loans. I
= .,’ Nature will be broughc into cities throuqh parks, roottop' -
' gardons, stc. -
s Econoaic, polieical, and onvironnuntal intcrdnpcnddnce will -
 increase and provide strong aotivation for coaleucing toward a
_ceoperativo world government. | |
| - Gccdcononic conpetxtion and conflict wzll surpass gao-i
~ political con erns.
V':'d‘ Politicians' na)or :ole will hc to facilitata globaliza- g
" tion of aconomies. | )
- 'Thurc,will be increased impstus tor wor1dwida'fre¢ trade. |
39 Information handling will become faster and more complex while
computers and other machines free mankind from boring, repetitive
tasks and simple manipulation of- stat;stical data. | |
= Information continues to double every decade; it is up to
users. how much of this becones knowledgo tor progress.
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= Communication with machines will become much easier.
= Cryogenics likely will provide the means to miniaturize
information processing machinery.
- Computational speeds increase a million-fold by 2050.
e The question of whether the priorities of society and scien-
tists are the ’best’ and most proper ones for mankind will re-
ceive increased emphasis.
- As man controls more and more of his environment, in the
broadest sense, to what end should he spend his in-

creased leisure time?

How should we define ’standard of living’?

Who will control the controllers of information?

 what will be the reaction of religion to novel scientific

- discovery?

" PROJECTIONS BY THE SCORE |
- _This hection prasants'the_authar'b'éstinates for_changas'to
_'7-1he expected by the year 2050. The projectianslare’diéided into -+
- ;;20-yéar periocds, approxinﬁtely,-&nd thavtiming of a'particular
'advancément is less certain beyond 25 or 3¢ years._fuast s#ien-
,A} tific theory and supporting experimental.research is historicgllyu
éonpleted nearly 25 to 30 years befére:inplepenting4technology-'
‘makes the new concept commercially viable. This historic lead-
' time accounts for the iccuracy of short to nid—term‘prajections
as well as the dgcfeasing definitude associated with Ionger—rangg"

- egtimates.




1992-2010
Population growth: world population approaches 7.1 billion.
Technological advances:

- superconductors--cryogenics miniaturized to facilitate
production of supercomputers the size of today’s Pcs.

- information prccessing--increased use of fiber optic cables
to speed information transfer at speed of light.

- stealth technology--greatly improved, to include acoustic
stealth.

- = fast trains (magnetic lift and high-speed steel rails) take

, large share of road transport market from trucks.

" = lightweight, protective battlefield uniform fielded.

=~ improved rifle (lightweight, muzzle velocity nearly 4000
meters per second) fielded after the year 2000.

- electromagnetic gun provides defense against tactical

- ballistic missiles (TBMD) and cruise misasiles.

= hydrogen burning perfected for vehicles.

~ golid oxide fuel cell becomes commercially viable.

- unmanned vehicles proliferated throughout the military
services for reconnaissance, targeting, and attack of

.~ specific targets.

- identification, Friend or Foe (IFF) developed for land and

§ea equipment.
~ advanced walkie~talkie~=permits broad spectrum, lightweight
7; communication over variable ranges.

“fuuclear proliferation: 15-20 nations armed with nuclear
weapona.

. Gena*ic revolution. increase food production by 40-200 perceant

'«'”°;_ per cultivated acre.

'Initial'succens of biotechnology:

‘ff:_g ‘designer microbes that make ceramics.

imp: ad catalysis allows leap-ahead in purity of metals.

5f"-r new aiccines eliminate most diseases known today.

. Harvest fog for moisture in semi-arid areas.

& Return of lighter than air aircraft: less energy required,

long time on station; less pollution.

”'aetired aircraft carriers become floating POMCUS sites or
1forward operating basas to launch ground units ashore.

" Trend continues toward privatization of government services
-and industry. ,




£010-2030
Nuclear fusion successfully developed for commercial use.
Solar energy beamed from space via microwaves or cables.

Moon colonies: probably 100,000 persons engaged in space
launch operations and manufacturing in space by 2030.

First manned flight to Mars/Venus conducted.
Recovery of oil from tar sands/shale becomes cost effective.

Geothermal energy becomes readily available: new deep drilling
technology matures.

Increased energy use: by 2030, nearly four times 1990 consump-
tion rate.

Restore rain forests: reforestation efforts of 19908 reaches
mature state.

Water wars occur in Middle East, Africa, and South Asia.
International EPA established with enforcement authority.

Oceans become transparent to 5,000 feet, thus increasing the
vulnerability of submarines.

Population growth slows: reaches 8,8 billion by 2030.

AIDS vaccine perfected; most other exotic diseases controlled.

‘Surface effect ships perrnit trans-oceanic speeds > 70 mph.

Hypersonic flight for commercial airlines: dependent on
artificial intelligence if navigational control broken
during flight. - '

‘ Catalzsis codes broken: space station manufacture triples
purity of various metals.

Significant move to underground cities: combat urban sprawl,
reduce utilities investment, reduce energy consumption,
provide protection fronm increaned ultra violet radiation due
to ozone layer depletion. :

Surface and submerged ocean cities developad for extended
expansion of urban centers. ' _

Deep Sea Technology: ocean mining and agriculture becone
growth industries. ‘ _

Robotics widespread: home butlers common in upper-class hones.




Transport:

- evacuated-tunnel trains travel 3,000-6,000 miles per hour.

- computerized "grocery-cart" intra-urban systems with
interlocking electrical grids, accessed by small electri-
cally powered vehicles.

Disappearance of traditional heavy armor forces.
Global monetary unit established.

Increased United Nations participation and guidance in envi-
ronnental and economic areas.

30-2050

Multiple space stations: many countries develop space colonies
to relieve population crowding and to develop space tech-
nologies and new industries. _

Population growth rate much reduced: total world population
approaches 10.5 billion, but growth rate reduced to range
of.35 to .4 percent annually by 2050.

End of petroleum reserves in sight: OPEC nations searching for
alternative sources of income,

Anti-gravity breakthrough allows partial offset of gravita-
tional attractive force.

Life expectancy extended to 120 years:
- retirement age extended;
- continuous education requirements throughout lifetime;
- most people serve in at least four different occupations
and/or professions during lifetime;
« leisura activities take on increased prominence=--
volunteerism is commonplace.
International peace widespread: localized conflicts continue.
Democratization of the United Nations gives all nations a
greater voica in world affairs and increases its utility as
a peacemaker, peacekeeper, and peace enforcer.
ENERGY TRENDS
This subject will be one of the most dynamic over the next

sixty years. Though petroleum products will provide the bulk of

our energy for the next twanty years, long-term trends are away
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from patroleum toward cleaner and, where avqilable, renewable
energy sources, | |

Qur energy problems are in three groups: (1) a few countries
control the majority of energy reserves®, except for coal; (2)
the expected increases in energy requirements; and (3) the rising
concern over environmental consequences of today’s energy
sources.

As world érude 0il requirements exceed 70 million barrels
per day by 2000 and if the price remains low, industrializing
nations will continue to rely on oil for the preponderance of
their energy through at least 2010. At those consumption rates,
~the known oil reserves of 1002.2 billion barrels will last until
about -2030.7 | . |

Many experts estimate that energy consumption could be
reduced by as much as 60 percent through conservation measures,"
alone. If we 5ssume that appropriate conservation actions occur,
then today’s produétion levels of oil and natural gas will sup-
'port the needs of increasing population (approximately 10 billion
by 2050) until 2030-2035. There are probably a@ditional undis-
covered oil and gas reserves that will be found when currenfly
known deposits near depletion. Additionally, éxtraction from tar
sands and shale will likely be economically feasible before
current reserves are depleted. Through conservation and discov=
ery of additional petroleum reserves, oil may remain the prim&ry
‘energy source on earth until mid-2ist century, but only if the
resulting environmental impact is either s%gnificantly reduced or

found to be less important than presently considered.
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Twentieth century energy practices are pollution-prone and
wasteful. If developing nations attempt to model their growth
after the last 150 years in the industrialized nations, our air
will soon;become hazardous to humans and other animals. For
example, in the United States electricity power production gener-
ates 35 percent of the emitted carbon dioxide, transportation
accounts for 32 percent and the manufacturing sector produces 20
percent.! We could reduce these emissions which contribute to
L global warming by nearly one-third through aggressive energy |
conservation practices along with more efficient production and
transmission of electricity.-Carbon dioxide emissions drop one
' pound for every-five pounds of copper produced by electrical
induction instead of using furnaces,’ and a 10 percent increase
‘ in automobile and truck fuel efficiency in the United States
: iwquld save moré thah one million barrels of oil per day. Steger
claims that, "Improving the efficiency of existing oil and gas
-furnaces and water heaters would save the equivalent of 4.5
million barrels of oil a year." our electrical distribution
"systems lose 10 percent of the energy dufinq transmission between
. production site and user. Improving conductors and developing |
power production sites closer to consumers would ameliorate this
problem. |

New technologies must be vigorously pursued--fusion, hydro=-
gen burning, solid oxide or moclten carbonate fuel cells,!' solar,
wind, geothermal, and cleaner nuclear fission. David White and
others recommend a concentrated federal research program with
more balanced research and development (R&ﬁ)‘to develop renewable
.'andunqnepollutinq sources of energy.!? They vigorously support,

12




as does this author, '‘a global reactor research program to design
a cleaner, more dependable fission reactor for use worldwide and
to develop nuclear fusion reactor technology. New energy re-

search successes will most likely come from a determined program

_to explore and colonize space.

Summary Thoughts

National and international programs are needed to exploit
renewable/non-polluting forms of energy, to discover and encour-
age conservation measures, and to institute and enforce environ-
mentally sound uses of energy. Industrialized nations must be
prepared to assist in funding energy development in less devel-
oped countries. This will reduce the negative burden on the *
.environment that would result from a development process similar
to what current industrialized nations have experienced either -
out of ignorance or lack of global concern. The postindustrial
nations must review " major technological advances before they .
are launched upon the public"® [emphasis added]. DPerhaps we
need a worldwide tax on future carbon emissions to encourage
industry to develop and adopt clean air practices. The United
States must take a leadership role. President Nixon cle&rly set
~ the tone for approaching the future when he said, "I feel that
modernization has a moral significance only in those who have
another choice. The weak can only plead. Magnanimity and re-
straint gain moral meaning coming from the strong."!

World leaders need to think innovatively. An example of
such forward thinking is separating the long half-life actinides

in nuclear reactor waste and sending them into space toward the

13




sun to eliminate the long-term hazardous waste problem. Another
major shift from current practice would be for the primary red
meat eaters around the world to change to a grain staple diet.
Since beef production takes 10 times as much energy to provide
the same edible calories as equivalent grain production, perhaps
meat should be severely taxed to reflect its higher energy con-
sumption.

The military should set the example for compliance with the
Clean Air Act of 1970 and later amendments. Energy conservation
must be encouraged and enforced at all levels: in operational
units, family housing, and other post facilities. Training
simulators must approximate battlefield and other crisis condi-
tions as cost and environmental concerns compel the military to
depend increasingly on simulations, thus reducing actual full-
scale training operations.

Military R&D must support Department of Energy initiatives
to develop vehicle and aircraft engines that use other than
petroleum fuels. Strategic mobility, highly dependent upon
energy availability, must remain a key component of future deci~
sions in force development.

Because the cheaper energy resources are not uniformly
present in all nations and energy requirements are expected to at
least double or triple in the next 40-50 years, the United States
will likely remain integrally involved in world affairs to guar-

antee the availability and free trade of those resources. Unless

-~"-new energy technologies are discovered, regional conflicts over

" oil, gas and coal within the next thirty years are strong possi~
bilities. After that time, additional energy sources should be
' 14




available for all nations such that lonq4range dependence on oil,
‘gas or coal along with the resultant drive toward conflict will

be removed .

DEMOGRAPHIC TRENDS

Population growth estimates for more than one generation are
subject to much disagreement. Projections out sixty years into |
the future are easily computed, though one never knows what
validity to associate with such long-term forecasts. Nonethe-
less, since world population reached its first billion in mid-
nineteenth century, there has been much serious discussion about’
future population expectations. There is some merit to the
concern. In the 30 years from 1970 to 2000, the following per-
centage increases in population are projected: Europe--17.3
percent, North America--32.0 percent, Latin America--99.6 per-
cent, Africa--140.5 percent, Asia--68.2 percent.” Longer term

projections by the World Bank are shown at Table 1.

Table 1. Long=Term Population Growth Projections

(Powhﬁntkwhmlmm)

Annual lorld Grovth h.ll Dev Moxe Dev

Year Increase Pop. Rate(¥) Pop. Growth Pop. Growth
(millions) (bil) Rate(%) Rate($%)

1985 88.2 4,844 1.74 3,666 2.11 1,179 0.54
2000 92.1 6,204 1.54 4,939 1.84 1,265 0.41
2015 88.7 7,556 1,21 6,237 1.42 1,319 0.22
2025 84.4 8,415 1.03 7,078 1.21 1,336 0.10
2050 37.2 10,035 0.35 8,716 0.41 1,319 =0.04
2100 4.9 11,330 0.04 10,020 0.05 1,310 0.01

% More developed: Europe, USSR, USA, Canada, Australia, New Zealand, Japea
Source: Rodolfo A, Bulatao and others,

World Population Pr
(Baltimore: The Johns Hopkins University
Press for The World Bank, 1990), xvii.
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The World Bank estimates are prominently based on steadily
reducing growth rates. It may be useful to bracket those projec-
tions to see the magnitude of significantly larger or smaller
growth rates. The low side projection might be 0.04 percent
reached by the yeaf 2000 which would cap out world population in
2050 below 6.4 billion and in 2100 approximately 6.6 billion.
~ Extreme drought, famine, pestilence, disease, or war could pro-
duce this result, but it is not considered likely by United
Nations, World Bank or other serious forecasters. The high side
projection is somewhat more unsettling, i.e., the growth rate
remains at the year 2000 figure of 1.54 percent producing a
population in 2050 of 12.4 billion and by 2100 of 25 billion.!t

A clearer understanding of population changes comes from
data such as the 15 million refugees known in the world in 1989,
nearly a third from Afghanistan and a third within Africa.?

These migrations reflect movements of young people looking for a
better life, as well as political refugees seeking sanctuary from
a hostile government or other death-threatening conditions like
war and famine. The United States received 612,110 immigrants in
1989 and 5.3 million from 1981-89.!' More than 5 out of 6 came
to the United States from Asia (280,968) and Latin America
(235,167)." Moat estimates show the United States receiving
500,000 to 600,000 immigrants annually for the next 35 years.

Most authorities forecast the population within the United
States to peak prior to 2040 at just over 300 million. Estimates
range, however, from a lower, earlier peak of 265 million in
2016, to a high of 388 million by 2040.
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All countries will experience increased life expectancies
with children born in 2050 in many countries projected to live on
average 120 years. Life expectancies over the next 40 years have
significant variations within different countries, with developed
country’s median ages rising rapidly. For example, in the United
States, the over-65 persons comprised 13.6 percent of the popula-
tion in 1990, but will increase to nearly 70 percent by 2050.%
hmericans 85 and over will increase 3 to 4 times faster than the
general population and should reach 16 million by 2050.%

Urbanization will continue such that by 2050 twice as many
people worldwide will live in cities as in 1990. Nearly 90
percent of the increase in the developing world will take place
in urban areas, whose populations are expected to rise from 1.15
billion in 1985 to 3.85 billion in 2025"%2, Worldwide urban
numbers will likely reach more than 5 billion by 2050.® Cities
are growing fastér than local or national authorities can cope.
Disease and crime lower the quality of life due to shortages of
water, housing, sanitation and mass transit coupled with high
unemployment. City planners must develop massive infrastructure
modernization plans to prepare for the enormous population shifts
to urban areas.

Huge megalopolises likely will develop by 2050 in the United
States along the eastern seaboard, along the California coast,
and in the Columbus (OH)~Cincinnati-Louisville central area. In
other world areas, already Tokyo~Yokohama in Japan is considered
one city unit. These gigantic collections of people, if managed
properly, could be more efficiently run than the original indi=~
vidual cities that make them up, due to efficiencies of scale.
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Reduction of administration overhead and more efficient central-
ization of administrative tasks are usually presented as reasons
for improved adminiétration of the megalopolises. Reduced dupli-
cations of city services such as police, fire, trash collection,
and utilities would seem to also reduce governmental costs. This
concept is generally favored by futurists expecting specially
trained and very carefully selected expert managers to be placed
in charge, vice untrained publicly elected officials.

The chief concern of building these very large, impersonal
bureaucracies is more loss of identity.and less fixed account-
ability for government services, producing high levels of stress
when citizens can get no closer to the responsible person(s) than
a computerized voice or uncaring individual on the telephone.

Not all futurists believe that large metropolitan centers are
healthy places to live.® Urban sprawl will continue aé people
try to escape the rat-race of large downtown areas. Absolutely
key to success in any large city, megalopolis or not, is a viable |
mass transit system. The urbanization movement along with in-
creased emphasis on energy conservation will cregte a powerful
impetus for developing these people and material moving svstens.

Home~based information processing busineaa&s will become
more commonplace as computers, electronic networks, and input-

- output systems such as facsimile and video machines proliferate
throughout societies. Champion claims that, "a part of the
transition from indusrial to postindustrial society is a migra-‘
~ tion shift from large metropoliﬁan centers go honmetropolitan
areas."® This trend indicates that people in postindustrial
countries no longer feel tied to a traditional job center.
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Food, or the lack thereof, is cited by experts in many
fields as a time bomb about to blow up because of the strain of
population growth. Seventy five percent of people today can
barely feed themselves and 500 million are severely malnourish-
ed.?® The Green Revolution of the 19605-70s greatly increased
rice and other grain outputs, but population growth and wide~-
spread droughts have negated the victory of that period. By
2050, food production difficulties are expected to be eliminated.

We are on the verge of several breakthroughs in science and
agriculture which will be known as the genetic or biotechnical
revolution.? Aquaculture also has a major role in feeding the
future world. Aquaculture can feed miliions and has low enough
start up costs that even the poorest countries can quickly estab-
lish this industry. This agriculture industry will receive a big

boost when fuel ceil or other energy sources become available
',near the cbnsumers without long transmission lines..

Other trends in food production and packaging include
freeze~dried and sealed meals which can remain palatable on the o
‘f shelf for 18 months or longer. Irradiation techniques are anoth-

er example of technology aasisting the food-prqdnction and éiSf  '
- tribution systems. Fast‘transportation“syatems will aid in
. distributing foreign food products while also reducing the energy
';required to transport frozen cuisine. Here again, energetic |
space exploration and utilization programs can provide the momen-'
'tnm to develop ttuly_exétic faod"production and storage tech~ 
niques. | » | | B |
' By 2050 the world can expect kitchens to be nearly complete- .
vlﬁ automated (including inventory control, replenishing, food
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preparation, and cIean-up).‘ The additional leisure time avail-
able to most people likely will foster a resurgence of the homely
warmth and intimacy of the farm kitchen. O0’Neill expects "that
with short work weeks and highly mechanized households most
people will treat cooking and drink mixing as creative hobbies,
and will devote a great deal of time to becoming expert chefs and
bartenders."® Robotic butlers will be allowed to take over in

the kitchen only when the homeowners are ill, tired, or hurried.

Summary Thoudghts
Population growth will almost certainly continue, though at

a steadily decreasing rate, until the world population reaclies
11-12 billion around 2100. _
Africa, Latin America and South Asia will understand that a -
single necessary step to imp:ovéd quality of life is to check
~ their rapid population growth.® Before this occurs, famine ana
| regional quests for food will result 1n-cou£11ctbjthat will kill
o thouaandi,and»p.rhaps nillions. ‘The-nost-rcut;dqa areas will bu‘, 
;Affnoar the African Horn and other Suh-saharan Africa, the vieinity ,? }
'.g of the Indian subcontinent and Mexico. _ihera_is a very good o
¥chanc¢ that inpiov-d mcdicai’bracticis aad'knbwlédgo will contin- .
ue to reduce infant and child mortality (as high as 13 percent 1n |
some countries today), while also extending life expcctancias;

- all these chaniges ahould produce a governing effect to_p:qnotc o

'n ,Q~aduoad population growth rates.

Genati engineerinq will almost certainly cause an agricul- :
tural revolution batween 2000 and 2010 which will alleviata

. hunger if population groﬁth rates continue to dininish. 1s theére
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a limit to the world’s food production capability? Yeas, but it
will only be severely taxed (this author has estimated), if world
population exceeds 20 billion. Algae and fish farming in the
oceans may be adapted to increase food production and choices.
Cities may move underground to lessen urban sprawl, to take
advantage of the constant 54 degrees Fahrenheit temperatures as
an energy conservation measure, and to reduce exposure to harmful
solar radiation. Urban planners must also consider the need to
produce food closer to the consumer.®
Available manpower in the 18-44 age group will significantly
diminish in industrial and postindustrial societies. Active
forces will grow smaller, proportionally more women will be
inducted into the armed forces (by 2050, women will outhumber men
»-‘in the 18«44 age group by 15-20 percént), and graater'reliance
‘ will,ba<piacad on technolegy to offset the reduced numbers of
'Aactivo forcas'” xandatory'ratiremcntlages will likely change to
80 or 85 by 2050, or even higher, to allow the military sorviees

.i to- beetnr uhxlize spaexally trained men and _women, and to reduce

<"?f expens1vu training costs. Retirenent ages in the civllian sector B

will increase also for similar reasons. .

 Incressed leisure time will :airly cattainly'éhanga-oﬁ:'vigw_. 

n'fof_praductiva_hacs of tina.»'?uture societies'can'reasonabiy |
.expeact a reiurqcnca of‘craftsnaﬁship'in various fields as paop1é 7

1 with additign&l-ting}to,learn and practice new skills look for

: ' £01£111ing hobbies and meaningful, 6reativ§ endeavors. Nany

' people wil! return to school multiple times as they prepare to

- change jobs or juae search‘fdr increased khowledqe. of caurse,' '
'~_'this-schoolinq'night’be accomplished through information net-




works, night school, day school combined with part-time work, or
full time schooling during transition periods between job chang-

es.

ECONOMIC TRENDS
Economic interdependence of nations will increase

dramaticaily'as people search heyond their borxrders for essential,
~confort or exotic luxury items. This international exchange,
facilitated by improved .communications, faster transportation and
increased demands'from a growing population, has within this
century increased tempo, expanded geometrically and produced some
- far-reaching economio and ecologica1~implications.
Long term forecasts reveal a fofther separation between rich
 countries and poor countries,who have.notradopted sound economic
practices. The majority oﬁ;populatione in Argentina, Ethiopia,

:Jamaica, Nigerig,‘Peru, Nicaragus, Uganda, Zaire end Zambia will

-be poorer inkthe year 2000 than they are'today. \Some forgiveness

. of debts coupled with foreign investment and financial aid will
'i;be necessary to save these econcmies. -With this kind of economic
assistance, these nations may sorvive and beqin'to prosper by
»;9025-2030, but they will not likely have more than 60970 percent :
of their population ahove the poverty level by 2050, A nation
“with 50- percent of their population below the poverty level, will ’:ﬁ
take,so-aoryeareﬂto brlnqlanother 40 percent ahove the_poverty~ o

R

leVel at. one per cent'anhual economic‘growthﬁrate, and 18-24

e.years it the growth rate of per oap;ta income is stretehed to L

ff“three per cent. u. .

’/\."
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The above example becomes particularly meaningful for Africa
wvhere the growth rate in per capita income is about one percent.
If population growth remains unchecked, then most African nations
will still have more than 10 percent of their populace below the
poverty level in 2050. Using the World Bank’s optimistic projec-
tions for gradually declining African population growth rates
(which this author finds too hopeful), it will still take 25 to
;5 years to get 90 percent of Africans above the poverty level.

Developing nations can, however, do much on their oﬁn to

move forward more quickly.®

Invest in people, including education, health, and
population control.
-- Help domestic markets to work well by fostering

competition and investing in infrastructure.

Liberalize trade and foreign investment.
-- Avoid excessive fiscal deficits and high inflation.

Trade has nearly doubled as per cent of Gross Domestic
Product (GDP) worldwide since 1950 and is expected to continue
this upward trend. Increased e:posure to external influences may
put some developing countries at risk. Becoming a player in the
global eccnomy increases a nation’s vulnerability to potential
interest rate increases, unfavorable trade practices, and weak-
nesses in financial institutions in lender nations. Global

integration also promotes competition and increased efficiency as

" . well as more rapid dissemination of new products and services.

. Technological advances spread rapidly through free trade

{7ﬁpractices.
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Trade may also become more regionalized.* Trade restric-
tions and even trade wars arising from this inward focus could
retard global development.¥

Weiderbaum, as well as many others, sees three centers of
economic strength well into the 21st century: North America led
by the United States; Japan and other vibrant Asian rim econo-
mies; and the European Community.*® The successful development
of many poorer countries will depend heavily on assistance from
these economic centers.
| Vinod Thomas and others define five responsibilities of
industrial countries and finance agencies applicable now and
beyond the year 2050:¥

-- Defend and extend the liberal order of internaticnal
trade established after 1945.

-- Ease the flow of capital across borders.

-= Pursue domestic economic policies that promote global
saving and steady, non-inflationary growth. |

~= Support the transfer of technology.

-= Protect the environment and conserve energy.

Support of these tasks will lay the foundation for a more
rapid advance in the developing world and help to reduce the
number of preindustrial nations by perhaps as much as 50 percent
by 2050. Global economic interdependence may also have the
salutary effect of promoting international harmony simply because
of the growing economic incentives to avoid the devastation of
war.¥® The World Development Report 1991 says about wars, "Far
and away, the most important cause of famine in developing coun=-
tries in recent. years has not been inadeqpate agricultural output
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or poverty, but military conflict."¥

Many believe that geoceconomic competition and conflict will
surpass geopolitical concerns as the future driving force in
international relations. Such a trend would have significant
implications for United States military strategy and defense
policies? Perhaps this view of the future lends support for

maintaining and protecting a viable defense industrial base.

Summary Thoughtg

Global eccnomic integration will continue. Economic growth
will remain slow in Sub-Saharan Africa, South Asia and Latin |
America. With the arrival of new energy sources (2010-2020),
there is a good likelihood‘that all countries will experience
growth rates of 4 to 5 percent until after 2050.

A global monetary unit will most likely be widely accepted
after 2010. '

continued fragmentation of existing préindustrial nations
will create additional fragile economic structures requiring
guidance, assistance and training from developed countries.

The United States must correct the economic weaknesses that
have made possible the relative growth of Japanese and European
economic power. These weaknesses include: federal budget defi-
cit, low savings rate, inadequate spending on nonmilitary R&D and
the decline in the quality of the U.S. work force.® (It is
encouraging to note a 7.9 percent increase for R&D from the 1591
to the 1992 U.S. budget).

The trend toward urbanization (more than 5 billion in cities

by 2050) will create horrendous requirements for infrastructure
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;projects costing trillions of dollars. Continued growth in urban
areas will also exacerbate problems of poverty, food shortages,
unemployment, and crime. Control of these problems may increase
the role of police and natipnal,guard/militia-typg forceslinvriot
control operations. - |
Though by 2050 economic pressures may be used more frequent-
i;y than military,férce, the United States must still maintain a |
’capable defense force. U.S.,legdership~must take a sanguine ap-
praisal of the develoﬁing world situation and ;esist force reduc- -
tions beyond militarily prudent risk.
| Below are four problem areas that may adversely affect
global economic growth and development between now and 2050:
| -=- stagnating economies that fail to meet basic needs of
their populace. ~
== hoarding or overcharging for natural resources.
-= overconcern for domestic/social programs that arrest
technological progress and military preparedness.
-=- environmental decline that significantly increases

famine and/or migration.

INTERDEPENDENCE TRENDS
International interdependence among nations has three dis-
tinct varieties: economic, environmental, and political." Na-
tions will most likely become more and more economically interde-
pendent. Strengthened regional economic entities may also
assume common, almost nationalistic, characteristics concerning
trade external to their region which could create unfavorable

trade relations and potential conflict. Most futurists support a
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continuing upward trend in international trade, technolbqy trans-
fer and broadened markets. Trade in space will almost certainly
jgrow rapidly with construction and mapning of space stations and
with sizable settlements on the moon. |

This author believes that political centers of power will
shadow the economic hubs of the world. This line of feasoning
concludes that Europe, Japan plus the Pacific Rim, and the United
- States with thefAmerican Free Trade Zone will control political
power for the next 10-20 years. 'Thg‘wOrld Bank, United Nations’
and many writers share this view.® | | |

Other potentially strong political centers will be in China,
‘'India, Turkey and Brazil after 2010%, when Indian and Chinese L
~ populations together will total more than one-third of the world.
population. Manpower, military'forces, and natural resources
provide Russia with key ingredients for political power. How-
ever, a stable government and sound economy, prerequisites for a
power center, are not likely to be realized in Russia until after
2010,

Based on recent events, authoritarian political entities are
fragile and subject to almost instantaneous disintegration.
Democratic governments may also change quickly, but they usually
transition through an organized procedure of elections and open
debate.

This fractionation of countries will likely continue for the
next twenty years until the arbitrary post-colonial national
borders are reconciled. Diplomacy and military force may both be
necessary to stabilize international boundaries in Africa, South
Asia and the Middle East. United Nations membership will likely
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~continue to grow and may approach 180 countries before regionali-
zation pressures coupled with failing economies begin to drive
weaker nations toward political mergers.“ By 2050 there may be
as few as 80-100 nation states (or possibly regional political
entities with singular UN representation) remaining. Alterna-
tively, cheaper energy sources combined with growth in informa-
tion processing businesses may provide strong enough economic
bases to sustain the majority of smaller national economies.

| As nations strive to move toward postindustrial status,
there will likely be a devolution of power in favor-of a shift
toward a world government. Samuelson defines political interde-~
pendence as how nations settle conflicts and what happens if they
don’t.* This shift toward world government would facilitate
removing, or at least lessening, irritants betwegp nations such
as trade barriers and minor border disputes. The United Nations
may be the foundation for this centralized government, however,
significant democratization will probably have to occur before
most nations will agree to give up sovereignty to a common gov-
ernment. As the number of nations increases, this democrati-
zation process may be hampered. | '

on the other hand, many of the preindustrial nations, par-

ticularly in Africa and South Asia, likely will come to realize
by 2020 that they are inadegquate political entities to economi-
cally develop or sustain themselves. They will likely nmerge in
pairs or larger groupings to build synergism and create growth.
The resulting decrease in nationfstates would simplify the move
toward a world government. Increased migration to and utiliza-
tion of space could also provide a welcome relief to poorer
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nations with expanding populations and weak economies. Such
movement to space would likely counter the impetus to merge, as
described above, but would also promote the desirability of a
world government to ensure equity and stability in space.*

Multinational corporations will surely flourish as they
continue to trade nearly unencumbered by national boundaries.
‘Their unique ability to combine economically raw materials,
inexpensive labor, the requisite industrial capacity, and an
efficient distribution system will assure growth in tha.future
expanding world. Some writers fear the inability of individual
nations to tax these mega-corporations fairly or to enforce
established environmental standards adequately. Taxation of
unscrupulous businesses will remain difficult, while environmen-
tal compliance can be sufficiently regulated through the auspices
of a world government. Environmental management may provide the
initial and strongest catalyst for developing a workable worid
government.,

Environmental interdependence is important for survival of
the earth. World leaders may find it necessary to control outlaw
nations who consider employing environmental terrorism (suoﬁ as
refusing to comply with internationally approved environmental
standards, or deliberately sabotaging another country’s ecosys-
tems). Enormous diplomatic energy will be required to establish
consensus on environmental standards and to gain compliance with
the same. Both economic and political centers will play key
roles in this environmental diplomacy. There is better than an
even chance that an International Environmental Protection Agency
will be established to guide these efforts to protect and pre-
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serve our planetary environment.

The costs of adequately protecting the environment will be
enormous and developing nations will not be favorably disposed to
expend huge monies to comply with rules they perceive to be
'designed to impede their developmental progress. This will be
particularly acute in areas where the more industrialized nations
have prospered under much less stringent environmental standards.
f To offset this perceived inequity, while ensuring compliance with
established standards, the postindustrial nations will most
lixely have to share some of the burden for developing countries.

This support will be very expensive and underscores the
critical need to establish strict, though not overly cautious,
environmental standards. Environmental issues transcend national
boundaries~-wind and rain need no pagsports. Pesticides in acid
rain falling on U.S. lands have been traced to those used in
Central America, but banned in the United States. Global warming
represents another case in point.

Global warming is primarily the result of increased levels
of carbon dioiide (CO,) and other "greenhouse" gases which trap
the earth’s heat. The earth has been warming up for the past
century, but the pace has been accelerating in the last decade.

Global warming is a long-term effect since gases already in
the atmosphere will continue to heat the planet for years.

Carbon dioxide remains in the atmosphere for 40 years and chloro-
fluorocarbons (CFCs) for 100 years. If the present rate of
emissions continues, the amount of €O, in the atmosphere could

reach double the preindustrial level by the year 2050. The
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earth’s surface could then be 3°F to 8°F warmer than today. That
may not seem like a significant temperature shift, but consider

that temperatures at the height of the last Ice Age were only 6°F
to 9°F colder than today.® One theory to counter the effects of

global warming; the earth could tilt on its axis away from the

sun, thus lengthening winters and gradually cooling the earth’s

surface.¥

Summary Thoughts

Economic, political, and environmental interdependence among
nations will increase throughout the next century. A trend
toward world governmént will likely result in reduced national
military forces and greater cooperation to solve conflicts
through peaceful, diplomatic means.

Global warming will be with the world for decades if CO,
levels continue to rise, and no off-setting phenomenon occurs.
What can the nations of the world do about it? For one thing,
nations need to plant millions of trees wherever possible which
can lock in CO, for 30-40 years and release tons of oxygen back
into the atmosphere while restoring depleted woodstocks. This is
a labor intensive, long-term project and may require organized
efforts by military forces or paramilitary "environmental corps"
similar to former Civilian Conservation Corps (CCC) units in the
 United States in the 1930s. Future military and paramilitary
forces may be required to sample water and other mediums for
testing for compliance with established environmental standards.

Global participation will be nqcessar§ to counter the ef-
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fects of this prospective warming trend. A good start is the
recent world agreement to eliminate CFCs by 2000. A slight
reduction in air conditioning efficiency, mostly in the present
industrialized countries, will be the principal effect of quit-
ting CFC use--a small price to pay if it saves the ozone layer.
All nations must work additionally to reduce dangerous vehicle
and smokestack emissions, improve mass transit systems, and seek
alternatives to fossil fuels to provide a global clean environ-
ment by 2050,

Another key environmental issue with international signifi-
cance is the availability of safe, potable water. Most countries
in North Africa and the Middle East have less than one percent of
the fresh water per person available in many developed countries.
Rapidly growing populations will exacerbate this problem over the
next 10 years. Within the next 10-20 years, water access can be.
expected to create severe tension and very likely armed conflict
~ in two areas in the Middle East: along the Nile River in Egypt,
and between Jordan and Israel (competition for the waters of the

Jordan and Yarmuk Rivers). See Appendix 1, Environment,-tor a .
.'more complete explanation of present and :utuge environmenﬁal'
challenges. | |

Nations of the world need a longer planning horizon than has
'  baan common since the beginning of the industrial favolution.'~
, 3Gro H. Bruntland, Director of the United Nations World Commission
on the Environment and Development, defines specific responsibil-
~ ities of government and private business, "Environmental protec-
“tion and sustainable development must be an integral part of the
' .mandates of all agencies of governments, of interngtional.organi-
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zations, and of major private sector institutions."® perhaps we
and our leaders would do well to follow the counsel of the Iro-
quois Indians who encouraged their wise men to consider the
impact of decisions and actions on the next seven generations

(about 140 years).

TECHNOLOGY TRENDS

Growth in science, technology, and space utilization will
continue well beyond 2050. More facts have been discovered
during this century than during all time prior to 1900. Modern
soclety is nearly in information overload. As our information
doubles every decade it means that the total accumulation of
facts in 1985 was one percent of what we’ll know in 2050.%
Growing knowledge in science and technology increasingly gives
mankind choices of how we want the future world to develop.

Biotechnology should yield some of the most striking discov- "
eries over the next several decades.  Genet1ca11y nodified blants
and animals will be designed for increased production levels, l.
resistance to disease, and the abi;ity to thrive in hafah, even
; hostile environmental conditions. ‘The food raquirementsféf the

: growing'worid population can easily be met through biotechnology

 1£app1icationn (See earlier sectlon-oﬁ Demographics)Q  %The g:cwth;'E"

 of knowledge in this field will inevitably enable the scientists
',Aot the future to regulate and manipulate the fundamental procesg-
es of living organisms."® ‘This control can be exercised to
' benefit mah or to create an “albatross,* depending on the extent -
societies permit doctors and scientists to'manipulata,thg'lifa'7-

. processes.
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Other areas of biotechnology may also offer valuable re-
sults.® For example, biotechnologists will probably design
microbes to purify materials and to clean up toxic wastes. They
likely can design other microbes to cleg up engines, to break
down welds, and to eat electrical circuits. The military impact
of this kind of genetic engineering could be very far-reaching,
given long range missile delivery and sophisticated dispersing
systems. Command and control centers could be disabled if elec-
tric-wire-eating microbes were introduced through air intake
systems. Special Operations Forces could significantly disable a
mechanized or aviation force by contaminating fuel supplies with
undetectable microbes that gum up fuel injection systens. |

Many experts believe that medical science will discover most
everything about the physical human body, less the brain, by '
2050. Brain research will then certainly receive far greater
‘attention than in the 20th century. fEtfort; to undorstind the

| éh@micalfahd elactrical siqnallihg between the tuoihalvonjet'tho B
:Af brain may help solve some 6£;th- nedical myst¢£i¢9 o£ mental | |
”“‘illneas. ‘This research may also have application toward design __'
f _o£ true super conputers that can reason and learn which are o |
capabilitios far beyond the simple coupu;ations accouplishgd at*  ”
_nanqsqcand'speads of earlyAzist-cantury supe:cc;putﬁrs.“ o
o ;uadical sciéncists shall make great leaps forward in medical
5.knqwlédqa beyond controlling diueésas. Solutions to rejection
‘érob;éms durinq,organ transplanté and akin-érafts can tégsanably )

f-be expected before 2050. If man learns to modify animals geneti—'

o cally so that their organs will not be rejgcted by‘humans,“might -

'- not soma animals be raised éspegially as organ transplant donors?
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Also, much work appears to support the possibilicy that someday
wve can stimulate nerve and muscle tissue to regenerate severed
limbs,¥

Perhaps the greatest single choice facing the United States,
and maybe the entire population on earth, is to what extent the
people of the United States are willing to finance space explora-
tion and colonization. As many societies gain more and more
control over their earthbound lives, the new frontier of space
offers adventure and excitement unmatched since the discovery of
- the “new world" in 1492. |

The scientific, technological, and educational advances
which will result from a concentrated effort to explore and con-

‘quer spaca are almost beyond comprehension today. There is

 immense synergism in such a space exploration goal; the drive for .

| - . excellence in science and:nathenatics,'the impetus for miniatur-

:xzation,'the intcgration,o:jnany.praviously disjéinted prograns,

. and the apirit'otvadVenturo and cooperation engendered by this"”'

a  comman goal among disparate paapleu are.rcprasantativa bcnetits
future societies night expect to reap.- ' :
Spacc-statians."where are at least threa distinct uses for

'early ‘space stations: polar orbzt observations, equatoriax orb;t ;

"~ tor interplanotary dcpartures, and remote locations for tele-

'scapes and micro-gravity. experimants.“_ The United states needs - .1
'».a new space station design that is modular for flexible expan- |
 'sion. The present NASA desagn w;ll take approximately 17 shuttle':
l 1aunches befora it can be uanned full-time. NASA should 1nvest1-‘

JgateVOptional_designs that could be manned after as few as five.'

or six shuttle loads to allow’stationsito sdpport all threg'types'
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of missions, within the same time ana shuttle-launchjbafameteré
as the current plan reguires to provide cnly one‘apaca'statiéé.

NASA should encourage industry to submit compétitive-designg\\

pProposals. Once a flexibie design is selected and the fitst,_ “
space station is operational, continued space staties constrac- . -
tion and depioyment should be turned over to private industry |
rather than retained as a government program. Nations should -
consider enterprige zones in space, in which government agt%;
- trust, tax laws, and other regulations that hamper private cc;m-;"ij

mercial activity would be suspended for 20-to=30-year periﬂdg,

Space colonies. One of the most comprehensive disqgssioﬂs“”
on space colonies is given by Gerard 0’Neill as he lookeéfaggad“;l
toward the year 2081. R

"A space colony would be an Earthlike habitat outsids

Earth’s shadow, gfowing its own food and deriving all [k

its energy from the sun. Solar energy, inexhaustible

(for the foreseeable future) and ever-present in sbace,

-would power its industries. Space colonies would pro-

cess lunar or asteroidal materials into finished prod- -

ucts for the Earth and for other colonies. 'Unlike the

other drivers of change, space colonies are still on

the drawingboard, not yet realized. Yet I believe they

will transform society during the twenty-first century |

as much as the autor oile, airplane, and radio, none of

them in existence in 1881, transformed our world durinq"

the twentieth."¥ | - L

Sensors and processing. Very large-scale integrated cir-
cuits, expert systems and artificial intelligence, automated
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declsxon—support systems, and'pattern recognition are all tech-
.; nologles that wil? greatly improve ‘the capabilities of sensors

and processora. %zcreelactran&cs techknology, such as computer

\151‘1; axded desxgﬂ, wzll also make a.majar lmpact on sensor and pro-

~

? cessxng deveiopments. }ff“ =§;“
: Imuroved maﬂ-machine xnterfaces. Virtual reality, simula-

tors; and voxce actlvatlons are examples of how technology wlll

o ~€;1mprove man's nexus with machlnes.

TNl
AU BN
,_.\‘ -

a x‘s‘ _ e hts e
Short-term Changes to Hllitary Systems
- Nuclear weapons contlnue to: play important role as a
f;peacetime symbol of mllztary power and influence and to deter
f;enemy use of nuclear weapons.. ’
. ‘Technology improvements ‘'of conventional systems can also
o apply to nuclear systems (terminal ‘guidance, target selection)
.3;<\— Expect new command and control links, 'sensor communica-
'u;tions,\;arqet recognition and fire systems in near-real time
fdetection to target hit times of less than two minutes, surface
'tefsurface, and less than 20 seconds, space to earth. |
o - Enhanced explosive substances: fuel-air and improved armor

piercing.

- Stunning effect weapons could revolutionize armed con-

flict.

Longer-range Forecasts of Impact on Military Systems
- Space strike weapons will be available to counter ballis-

tic missile threat as well as aggressor nation space capabili-

© ties.
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- Stealth will be applied to cruise missiles and RPVs.

- Military applications of laser, particle beam, radio
frequency, kinetic energy and electromagnetic pulse (EMP) tech~
nologies will significantly increase the lethality on the bhattle-
field (electro-magnetic gun technologies,® other directed
energy weapons) .

- Lasers for suppression or defeat of enemy sensor systems
and for air defense will be fielded (this can only come about
with development of nuclear or other high-cutput power plants
small enough to move with the laser system). |

~ Robotics: reconnaissance, target acquisition, fire sup-
port, and logistics platforms may be roboticized.®

- Psychokinesis (PK): if PK, as this phenomenon is often
known, is possible and is ever perfected, then its military
utility would be tremendous.%

- Parapsychological: telepathy,>clairvoyance, precognition,

as well as psychokinesis, may have military applications.

Nature of Warfare
- Unprecedented attrition and disruption of C3I:
-=- factor of time much more critical;’
-= rola of surprise and deception as primary means to
achieve early victory;
-= initial period of war will be very devastating.
- Intense electronic warfare (EW) environment: all military
hardware must address electronic counter measure reguirements

during design and testing phases.

- Conventional war should now be analyzed in terms of dynam-
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ics and tempo previously attributed to nuclear war only; disper-
sion for survivability will become a likely defense measure.

- Precision Guided Munitions (PGM) targeted at key C2 and
sensor systems; new defensive systems needed te counter PGMs.

- Defending force must consider preemptive strikes as of-
fense and defense designations become clouded.

- Ballistic and cruise missile ranges increase a nation’s
self-defense zone to 2,000 km or greater.

-~ Quieter submarines give defense of coastal waters and/or
coastal shores renewed importance prior to breaking the opaque-

ness of the ocean.

Management and Use of Time
- Reduced reaction time to attacks due to improved transpor-
tation and fire support systems.
- Detection to engagement time of less than 10 seconds for
targets within 30 km; out to 500 km in 20 seconds. |
- Blunt an attacker and create opportunities for offensive\

operations.

IMPACT ON U.S. NATIONAL SECURITY

The scenario depicted for 2050 finds the United States deep-
ly involved in world activities. Though the United States is not
envisioned as isolationist in this paper, that tendency remains
possible, and if developed, would create a world scenario giving
the United States significantly less power and influence than
characterized in this paper. However, in 2050, this author
believes the United States will be thoroughly immersed in inter-
national affairs politically, economically, environmentally, and
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through technological exchange. Few conflicts progress to mili- |
tary intervention, but those that do are swift and lethal.

Progression through the intervening years to 2050 will like~ -
ly require constant vigilance by the U.S. leadership to ensure
- our national security interests are protected and to preclude
undesirable regional hegemony in critical areas of the world or
in space. U.S. leaders must decide if this country truly wishes
to become the dominant power in space.A Many Ather nations, or
| groups of nations, are eager to fill any leadership void the
United States might leave. ‘For example, how much control does
the United States want to exert over space colonies--either u.s.

colonies or someone else’s? |

The United States must decide just what it means to be post-
industrial and what interests are worth protecting to maintain
leadership among the nations of the world.®? The United States
will have to address its governmental organizations and other
institutions in light of national values to determine which prop-
erly support our citizens’ needs and desires while maintaining
their freedoms. Many potential threats may develop during inter-
im years from heavily armed countries or throughout future de- |
cades from technologies abused by unscrupulous national leaders
or scientists. Utilization of space and genetic engineering will
both require careful scrutiny to preclude monopolization, unfair
practices, and misuse. Survival of the United States will be
less of a military concern than economical or environmental.

U.S. National challenges

National challenges as foreseen in 2050 generally fall into

four categories, the preeminent of which is our approach to envi-
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ronmental standards compliance, followed by centralization of our
national government, our national defense, and national |
‘scientific and technological efforts. | |

c Environmental compliznce. The principal challenges to
our approach to environmental standards compliance are:

- to create national and international standards for
environmental protection that are perceived as fair and accept-
able to other nations. | |
| - . to develop environmental programs that will permit
maximum utilization of natural resoufces while protecting the
-environment. |

- to signal clearly our intentions to ensure compliance
with established standards through use of military force or other
coercive measures. -

These challenges, in all‘likelihood, might be met by the
following national actions. Increased concern over environmental
issues will almost certainly develop until technological solu-
tions are found, or until scientifically supported standards are
established which allow ongoing practices without harm to earth’s
ecosystems. Significant improvements in testipg and impact‘fore-
casting will be necessary before wide-scale acceptance can be ob-
~ tained. In order to assist the preindustrial and industrial na-
tions to exploit their natural resources fully, while remaining
environmentally safe, the advanced and postindustrial nations
must provide economic and technical aid and training. This as~
sistance will be necessary to expedite these poorer countries’
development without accepting the environmentally harmful prac-
tices used by the industrially advanced nations during their
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developing years. The United States must be clear about the
extent of power, as a nation, it is willing to expend to ensure
compliance with established standards. Since national survival
could be an issue here, U.S. national leaders probably will dem-
onstrate a strong willingness to employ force when necessary to
gain environmental compliance when the effects of the abuse ex-
tend beyond the offending nation’s borders. |

o Centralization of government. Trends such as urbaniza-
tion, aging of the population, increased leisure time, expansion
into space, and prolific communications capabilities will present
opportunities to decentralize government, while also providing
competing pressures toward standardization and centralization of
governmental bureaucracies. Increased world trade and freedom of
- markets will make it more difficult to determine fair and equita-
ble tax laws. Quantum leaps in transportation and information
handling services will permit additional centralization, while
better educated, older, and less job-encumbered populations will
likely strive for more decentralized government.

o0 National defense. The reduced military threat to the
United states and allies implies a need for a small militafy es-
tablishment that is highly mobile, armed with extremely effective
high-tech weapons and support systems. These forces will be
fully capable of operating in all environments: land, sea, air,
and space. A somewhat larger reserve force will likely be main=-
tained for unexpected contingencies requiring additional armed
forces and to provide a military opportunity to fulfill national

compulsory service obligations.
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The principal challenges to the U.S. national defense by the
year 2050 are:®

- to acquire and train appropriate manpower to staff a
professional military establishment, i.e., active, reserve, and
civi;ian support.

- to devise superior national defense and military oper-.
ational strategies to compensate for near universal access to
technology.
| - to develop and procure appropriate advanced weapon,
transportation, and C’I systems.

- to devise means for rapid deployment of forces, on
earth and in space, required by national and military strategies.

These challenges to U.S. national defense will likely be met
by the following national actions. The intellectual and techni-
cal skills required of the military personnel in 2050 will be
equal to the advanced information/knowledge service indus=-
tries.* To compete successfully for this manpower, the military
must aggressively recruit the best young men and women. These
recruiting efforts will be similar to those used in the late
1980’3 which offered benefits and incentives equivalent to the
best entry=-level civilian jobs. Some of the most popular bene=-
fits of military duty might include travel and duty in space,
rigorous training in the leading edge technologies, temporary
assistance duty in a preindustrial country, and excellent educa-
tion assistance during and after service. Military training will
continue as a primary means to infuse first and second generation

immigrants with American moral and ethical principles.
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Training program requirements will likely spawn the estab-
lishment of highly specialized, challenging training simulations
unaccessible outside of the military. These training simulators
will incorporate the best computational, automation and hologra-
phic technologies available, while reducing local training area
environmental concerns. Simulators will most likely provide his-
torical input for broad conceptual training as well as maintain~-
ing historical accomplishments for each participant. Computers
will coach trainees on ways to improve after each iteration using
cross correlation between the student’s most recent performance,
his best recorded performance from all previous excursions, and
the best performance ragistered by any prior participant.

Most nations will share in the relatively universal technol-
ogy exchange common by 2050. Even the slowest developing nations
can take advantage of the nominally free access to modern, ad-
vanced technologies. This technology transfer, with significant
military weapon applications, will tend to reduce any weapons
technology edge for the postindustrial and advanced industrial
nations. Clandestine "skunk works® and careful compartmentaliza-
tion of new technology development programs will probably inc-
rease as deterrents to undesirable transfer of technology. New
and innovative weapon systems will continue to be valuable as
compensation for lost monopolies on leading technologies.

National and regional defense strategies should incorporate
political and economic elements of power to peacefully settle
conflicts and to deter aggression. Conflicts might arise bae-
tween nations from pressures such as availability of oil (or
other natural resources), perceived unfair trade practices, in-
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ternational environmental impacts, border disputes, oppression of//
ethnic peoples; or other threats to national survival. ”bni‘ d
States’ 1eader;hip must always encourage nations to use inéerna-
tional forums such as the UN to settle disputes between nékions.
World leaders must exhaust every potential solution to a conflict
before resortipg to military force.

Superiority on the battlefield will likely come more from
national defense and operational strategies than from equipment
dominance. These strategies most likely will include methods of
gaining surprise (stealth, operating from space, rapid movement
of highly lethal forces), and employment of discretely targeted,
long-range weapon systems. Surprise may also come in the form of
totally non-lethal weapon systems that can stun or otherwise
incapacitate adversaries until they are disarmed and, if desir-
able, captured.

o National scientific and technological efforts. Informa-
tion known to mankind is doubling every decade, and much of this
knowledge is scientific or technelogical in nature. Available
information in 2050 will be 100 times what was known in 1986.
‘More importantly, humans will very likely process information
about a million times faster than they do today, which translates
into much more efficient use of available information. Knowledge
and information handling industries will flourish as people de- |
vigse efficient methods to distinguish between information and
useful knowledge. Retailing this information processing service
can be expected to remain a growth industry for centuries. Tech-
nological leadership in 2050 will be shared primarily by the
postindustrial and advanced industrial nations. Patent protec-
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tion, including patent royalties, is desirable and jealously
guarded in most scientifically advanced nations. These and simi-
lar legal constraints have assisted governments in protecting
technologies integral to their national security. There are
differing opinions regarding the value of patents and associated
laws.® The inference of the 2050 scenario is the same as

Taylor accredited to his World 2010, that the benefits of tech-
nology transfer, "which emanate mostly from the postindustrial
and advanced industrial nations, will be available to all nations
and almost all nations have the appropriate infrastructure to use
the advances except the very poorest of the preindustrial na-
tions, "%

Where is this deluge of scientific and technological infor-
mation leading? Muller, in his Usegs of the Future, credits sci-
entist Ralph Lapp with the following summation of the state of
affairs in any nation that prides itself on its technological
leadership: "No one~-not even the most brilliant scientist today-
-really knows where science is taking us. We are aboard a train
which is gathering speed, racing down a track on which there are
an unknown number of switches leading to unknown destinations.

No single scientist is in the cab and there may be demons at the
switch. Most of society is in the caboose looking backward.®?

Despite all the to-do about futurology, our society remains
unprepared for the future. Man has always sought power over his
environment by both magical and empirical means. However, the .
Western drive to master nature through technology is not clearly
“npatural or foreordained. In Megatrends 2000, John Naisbitt says,
“When we think of the 21st century, we think technology: space
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travel, biotechnology, robots. But the face of the future is
more complex than the technology we use to envision it. The most
exciting breakthroughs of the 21st century will occur not because
of technology but because of an expanding concept of what it
means to be human."®

The many challenges to U.S. national science and technology
may seriously destabilize the world and interrupt normal rela-
tions with other nations. The following list depicts some of the
premier challenges facing the national leadership by 2050:

- the protection of sensitive technology whose loss might
jeopardize national security interests.

- the maintenance of a robust Research & Development program
to remain a leader in science and technology.

- the control of medical and genetic engineering to ensure
society’s approval of procedures and to preclude undesirable uses
of these technologies.

~ the management of space (colonization, clutter in near-
earth orbits, flight routes, and repair of satel;ites in geosyn-
chronous orbit). -

- the approaching end of fossil fuels, and subseguent de-
mands for environmentally sound, inexpensive, and renewable ener-
gy sources. | ‘ - | ,

Many of theee,challengés exist today and in all likelihood
will persist through most of the 21st century. National deci- |
‘sions to establish policies and strategies to address these sci- |
entific challenges must be made throughout the next 50-100 years.
‘Since the science and technology areas are also closely tied to.
. enyixonmental protection and economic developnment, U.s. national
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governmental structure may need to be redesigned. The quickest
"fix" to this problem would be to establish a Domestic Develop-
ment Council patterned after the National Security Council, with
focus on national domestic development and environmental protec-
tion. Perhaps a Departmené of Environment and Development should
replace several Cabinet-level positions.® This structure would
parallel the emerging United Nations organization aimed at cap-
turing the synergism of environmentally sound economic and social
development. Other actions to meet the science and technology
challenges are:™

- develop an avowed national policy to prevent unwanted
disclosure of sensitive scientific and technological information;

- encourage all nations to pursue peaceful uses of sciencev
and technology on earth and in space;

- asseist all nations to transfer from foseil fuels to
cleaner alternative energy sources;

- encourage expanded peaceful uses of space (medical manu-
facturing, earth-space and interplanetary communications, weather .
prediction and localized weather modification, manned space colo-
'Aniee to alleviate crowding on earth, intaratellar observations, -
_and mining operations--moon, Mars, asteroids); | o

- develop international agreeuents to reduce and control .
space clutter; | -

« maximize sciernce and teéhnology developments to correct
and/or control aberrant bgnavior (hypnotic blocks on aggression,
-parolea monitoring, chemical control of ant?social behavior) ; |

- address potential invasions of privacy which may result
| from science and technology advancements; -
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- 1improve genetic engineering capabilities to prevent he-
redity diseases; increase agricultural production and adaptation
to harsh growing conditions; design organisms that can neutralize
toxic wastes, separate designated minerals, construct ceramics
and plastics that can replace strategic metals;”

- review major technological advances before they are

launched upon the public.™

U.S. National Security Threats
By 2050, threats to our national security will be linked

more to the economic element of power than to the military ele-
ment. That is not to say, however, that the military threat can
be dismissed. Actions by an adversarial nation in space could
create significant problems for our much smaller defense forces.
Many nations will retain the capability to strike the U.S. main-
land using ballistic missiles, a continuing threat since our
ground-based'ballistic énd cruise missile deteneeé likely will
‘not be dense enocugh to intercept eyery'potantigl incoming mis-

- -sile, even with exéellent‘warning‘from‘spaceebasad-eystems.
International terrorism will still be capable of~interruptf

'-inq surface, air, and space transportation nodes, as well as

employing dangerous technolog1es to threaten or blackmail commu-

nities and nations. Genetically sculptured bacteria could easily
5: disseminated into most countries ofvthe world and into space  :f
) ﬁithout being detected,.'u.s. leaders must strive‘to'ditfuse |
4potential conflicts before they pregress to violenca; and when ,
"that fails we mﬁst apply enough force to end them quickly and

with minima; damage to the United States or our allies.
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The U.S. national leadership must address how we, as a na~
tion, will confront various threats. Will we rely on a strength-
ened United Nations for coalition sanctions and possibly force,
or will we attempt to resolve each problem diplomatically? We
might decide to impose economic sanctions (which by the way,
might be extremely effective given the increased economic inter-
dependence of nations by 2050), just as in the 1990s and early
decades of the 21st century, before we threaten to, or actually
use military force.

Other threats to our national security might be:

~ A failure to develop alternative energy sources to re-
place fossil fuels.

- 1Inability to properly dispose of toxic wastes, particu-
larly nuclear reactor sgpent rods.

- The general proliferation of nuclear or other weapons of

mass destruction.

Inplications fox the U.S. Military
The military forces in 2050 in all likelihood will be heavi-

ly defensively oriented, though they will retain a significant
offensive capability with small, highly mobile, and lethal forc-
es., They will retain the capability to 6perata~on;;and, in the
air, on and under the seas, and in space. In oider;ﬁd énqender
widespread support for retaining a viable military foréé, the
‘forcee may be employed up to six months each year as an environ-

. mental corps.‘ In this capacity, they would assist the economic
development of preindustrial and industrial nations by building

environmentally sound infrastructures, or they might ba-assigned»
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construction and security missions in space.

Potential Military Configurations

The following four possible U.S. military configurations
provide a range of force sizes and number of services. The per-
ceived threats, technology advancements, 2conomic pressures, and
existing world situation will dictate which military configura-
tion is selected.

- One service, extremely small (on order of 50-60,000)
mostly concerned with patrols in space. Additionally, small
recerve component (RC) forces (perhaps 200,000) would be avail-
able for augmentation. Larger numbers of RC forces would be
difficult to train due to lack of equipment, but could be a valu-
able national asset for assisting developing countries.

- One service, combining land, air, sea, and space capabil-~
ities (200,600). This configuration is most likely as it pre-
serves (with combinations of extremely rapid, lethal and nonle~-
thal systems) a substantial defensive and offensive capability,
while enjoying the synergy of integrated research and develop-
ment, acquisition, and training. This configuration would likely
maintain a reserve component force of approximately 500,000 men
- .and women, well trained on modern, high-tech equipment and the
 latest doctrine. These forces could also assist developing na-
tions and space utilization endeavors. |

- Thiee services, air-~land, sea and space (280,000). This
| force might be viable if substantial numbers of conflicts require
military solution. This configuration joiis the air-land compo-

nent as a warfighting service, while retaining separate navy and
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space components. Reserve component forces would probably exceed
600,000.

- Four services, air, land, sea, and space (600,000). If
the trends toward world peace and world government are greatly
slowed or reversed, then significant armed forces will be needed.
Reserve Component forces could easily number one million. This
author does not believe this world situation is very likely,
since it does not support the needs of nations moving toward
advanced or postindustrial status, where the majority of world
power will reside. However, the failure to develop alternative
energy sources or a decision not to pursue space exploration and
colonization could produce frictions requiring continuance of
large standing military forces.

Stephen Kempf’s conceptual forces for 2025 A.D.™ display
many of the procedures and equipment present in 2050 forces. The
men and women manning these forces must be well educated and
bright enough to operate effectively complex, computerized and
automated ¢’I, warfighting and support systems envisioned for
2050. Sufficient personnel will be available tp man any of the
four configurations enunerated above. However, if configufation
of four services is mandated, then competitivé recruiting incen-
tives will be necessary to attract the recquired high caliber men
and women. Extended life expectancies and better overall health
will support recruitment of older personnel (initial entry ages
of 25-45 may be common) to meet these higher manpower demands.

Battlefield Implicatiops
with the sharing of most technologies, many nations will
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possess advanced technology weapon systems. Time on the battle-
field becomes a critical factor and makes effective strategies
and operational art even more dependent on surprise and deception
than today. Defensive protective measures will be required to
guard against the unprecedented attrition and disruption of CI
attempted by aggressor forces. Conventional war must be analyzed
in terms of dynamics and tempo previously attributed to nuclear
war only. Ballistic and cruise missiles along with the likeli-
hood of weapons in space significantly increase the self-defense
zone. Defensive forces must consider preemptive strikes. We may
need to protect our industrial base in the United States and
other countries even more aggressively since many 2050 nations
can hold that infrastructure vulnerable. Nuclear weapons contin-
ue to play an important role as a peacetime symbol of military
power and influence and to deter enemy use of nuclear weapons.
The military must place continued emphasis on developing and
selecting top-quality leaders. Peters and Austin’s definition of
leadership is clearly in line with future military needs and
describes the value of quality leadership in successful business-
es. They say that, "Leadership as the liberation of talent,
rather than restraint by rule, is a common theme in all our win-
ning enterprises." We must work this outlook to select those for
future leadership roles who are willing and able to train and

empower their subordinates.

SUMMARY THOUGHTS
The world of 2050 will be an exciting place to live, work,

discover, and play. Technology solutions to our most demanding
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problems/challenges will likely be found prior to 2050. Whether
we recognize and pursue the best solutions will be measured over
the next six decades. Robotic butlers, operational space colo-
nies, enforced environmental standards, safe/plentiful energy
sources are all within our grasp by 2050. People in 2050 can
enjoy ready access to the most up~to-date information on almost
any topic through powerful and speedy computers. Responses can be
displayed holographically or on wall-sized screens. Major im-
provements are envisioned for input-output interfaces with com-
puters--we will likely "talk" to computers and even have the
capacity to request, order or demand certain responses.

Transportation means will likely undergo some of the most
striking changes; underground vacuum tunnel magnetic-lift “rail-
roads" and computerized people-mover systems should be operation-
al and proliferated throughout the country, and much of the
world. Our nation will have to make a conscious decision to
explore, colonize and use space for economic advantage and for
the betterment of mankind, if science and technology are to re-~
ceive the moral boost and funding necessary to produce these
innovative changes.

Population growth rates are forecasted to diminish through-
out the 21st century. If that reduction occurs approximately
along the lines of the World Bank projections, then the total
earth population will stabilize between the years of 2050 and
2100. If the growth rates do not decrease, then space, or the
oceans, or underground habitations will have to provide the over-
flow capacity, or we will have serious conflicts between nations.
One of the most significant trends is toward an aging populace,

54




earning less income and placing high demands on public services.

Transition from predominantly fossil fuel energy to cleaner,
alternatiye energy sources will most likely occur before 2050 in
the postindustrial and advanced industrial nations. Nuclear,
hydrogen and methane augmented by solar, wind, hydro and geother-
mal seem to hold the most promise as suitable replacements for
0il. The means used to ease this transition will provide a
strong indicator of the success or failure of future peaceful
conflict resolution. |

Economic, environmental and political interdependence is a
reality today for most nations and will certainly increase over
the next half-century. This intertwining of interests will serve
to moderate areas of friction, thus reducing the incidence of
armed conflict. If the move toward the United Nations and world
government continues, then peace on earth between nations may
become a reality. Environmental concerns such as global warming,
ozone layer depletion, availability of potable water, disposal of
toxic waste, and pollution of the seas can be resolved through
cooperation and innovative applications of technology. The prin-
cipal trading nations must also pursue international free trade
if economies are to continue to expand. A world monetary unit
will likely be adopted well before 2050.

Control of potentially destructive technologies will be
increasingly important as scientific discoveries continue to con-
front humans with ethical and moral decisions. Genetic engineer-
ing, for example, will unquestionably demand significant mile-
stone decisions as research unlocks more and more keys to genetic
intercession by man.
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The world of 2050 is not thought to be problem-frese, but
this author is optimistic that most technical problems we can
foresee today, will be solved. Though some nations will still
face poverty and slow development, the vast majority of nations
will almost certainly be moving steadily toward the postindus-
trial end of the development spectrum. The major challenges will
come in discerning what it means to be human, and how mankind can
overcome prejudices and perceived hatred of "others" to progress

toward harmony and collective enrichment.

ABERRATIONS AND LONG SHOTS
There are many horrible ideas and consequences generated
over the years that could override the trends considered in this
paper. The following list is not exhaustive, but it may help the
reader keep an open mind to possible future shock and resultant
shifts from the postulated world of 2050.
- Attack from space: either by another earth country, or by
alicns from another planet or solar system.
- Technological breakthrough:
-- New energy rnource controlled by only few countries.
-- Major advances in parapsychology such as the ability
to walk through walls or long-distance psyéhokinesis.
- Uncontrolled proliferéﬁian of nuclear weapons and long-
range delivery systems. : :
= 0il reserves drastically less than presently thought.
- A country succeeds in controlling the weather.
- A major natural disaster that affects a large part of the

earth and its people.
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- AIDS or other exotic diseases mutate to become communica-
ble through sneezes or coughs. No cure found for certain diseas-
es, or we are unable to prevent specific killer diseases.

- Environmental chaos develops because the nations cannot
agree on appropriate standards or enforcement measures.

- Population growth continues at current rate and space
colonies are not adequate to absorb the growing numbers (This
author would not expect even continued high growth rate to pose a

significant problem prior to 2100).
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APPENDIX 1
ENVIRONMENT

Developing nations face desertification, deforestation,
pollution, and the poverty associated with environmental degrada-
tion. Industrial nations face challenges of acidification and
toxic chemicals and wastes. All countries suffer from ozone
depletion, global warming, pollution of land/air/water, and pos-
sible future wars fought with nuclear, biological, or chemical
weapons.™

WATER. Saltwater pollution is an international problem of
staggering proportions.

"Salt water covers 71 percent of the globe, comprises
87 percent of all the water on earth, and contains over
80 percent of all living matter. It warehouses and
distributes the sun’s energy, serving as a kind of
global thermostat which helps regulate the earth’s
climate, Water provides the cheapest mcde of transpor-
tation available, and supplies 60 billion tons of food
each year."”

And how have the people of earth treated such a valuable
resource? [amans now put more trash into the ocean than the
annual tonnage of fish we take out. Of all the trash that ends
up in the ocean, plastic is the worst. Every year almost 100
million tons of plastic finds a new home, floating somewhere in
the ocean for up to 450 years.”” 0il tanker spills account for
the third most dangerous saltwater pollution source.

As early as the mid-1980s, U.5. government intelligence
services estimated that there were at least ten places in the
world where war could break out over dwindling shared water=--the
majority in the Middle East. Jordan, Israel, and the countries
of the Arabian Peninsula are quickly approcaching the time when
all available fresh surface and ground water supplies will be
fully utilized. Algeria, Egypt, Morocco and Tunisia face similur
prospects in 10-20 years. Population growth in the Middle East,
at the current rate of increase, will exceed 170 million people
by the year 2000 (more than a 30 percent increase). Without
regional cooperation over water and waste management, burgeoning
sewage requirements alone could eventually become a catalyst for
armed conflict. Aquifer conflict from over-pumping of shared
water reserves may soon become common terminology. Heavy pumping
in Gaza has also caused seawater intrusion of its underground
freshwater aquifer. "Gaza’s water will be unusable by the year
2000, when its population will approach 1 million."”

The national security of Egypt is a question of water ac-
cording to Foreign Minister Ghali in 1991. He has stated that
water issues could most easily take Egypt to war.” Eight upriv-
er naighbors control 80 percent of the Nile River water that
flows through Eqgypt. Egypt and Sudan will experience severe
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water deficit by 2010, both requiring 5§ billion cubic meters per
year.” The water crisis is worsening and adds an extra dimen-
sion to prospective war scenarios throughout the Middle East.

Freshwater pollution is a direct concern of man. Water is
one of the most basic needs of life as no organism can live with-
out it. Groundwater poisoning is considered by many to be the
most pressing hazardous waste problem today. Landfills, toxic
waste dumps, leaking underground gas storage tanks and pesticide
runoff are the largest contributors to freshwater pollution.

The cost, in terms of health and maybe life itself, of con-
tinuing water pollution practices is not known, but human and
other lifeforms will undoubtedly suffer until man reverses cur-
rent destructive actions. Increasing vehicle fuel efficiency by
ten percent in the United States alone would save more than 10
billion barrels of oil by 2020.

LAND. Environmental concerns for the land include: soil
erosion, toxic wastes and volume of trash in land fills, deserti-
fication, deforestation and acid rain. Deforestation and soil
erosion go hand in hand. Eleven million hectares of tropical
forest are destroyed each year resulting in loss of oxygen re-
lease and CO? absorption capability, release of tons of carbon
into the air, severe soil erosion, and flooding.¥®

In the United States, the percentage of waste to landfills
is shrinking--1980 it was 81 percent dropping to 73 percent in
1988, and predicted to be less than 50 percent by 2000.% Howev-
er, landfill capacity has been shrinking even faster. Since
1978, 70 percent of landfills have closed., Nearly half of the
6,000 operating today are expected to close by 1995 when we’ll
have only 60 percent of the capacity we had in 1985.%% There are
two workable solutions offered: haul it elsewhere (quickly run up -
against NIMBY-Not In My Back Yard), and speed the process for
establishing and licensing new sites. Table 2 compares the waste
generation of several nations and clearly demonstrates the upward
climb in municipal wastes generated. Note that even though Ja-
pan, the former Soviet Union, and the United States are an order
of magnitude ahead of all other nations in industrial waste, per
capita leaders in municipal waste with twice the levels of any
other nations are the United States, Austria, New Zealand, and
Canada.

The solution to the waste problem has four components: waste
reduction; waste recycling and reuse; disposal; and an institu=-
tional framework that binds these together into an efficient and
competent whole.® Ruckelshaus goes on to say, %...recycling can
be coaxed and encouraged, but it cannot be bludgeoned into being
by broad statutes that do not take technology and markets into
account." Regulations such as those by states requiring newspa-
pers to use a certain percentage of recycled paper have helped.
We must remember, however, that recycling won’t work equally well
with all materials. The United States currently recycles about
13 percent of waste overall. There are some signs of progress:
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number of curbside recycling programs has gone from 1,000 nation-
wide in 1988 to nearly 3,000 today. The number of materials
recovery facilities has increased from less than 20 to over 90 in
the same period. In 1988, Browning-Ferris Industries, of which
Ruckelshaus is Chairman and CEO, had 40,000 recycling customers
and now has over 2.2 million and growing by 100,000 per month.%

Table 2. Waste Generation Comparisons

MUNICIPAL WASTE MUN. WASTE INDUST. HAZ.&SPEC.
(1,000 MT) Per Capita Waste

COUNTRY 1875 1980 19835 XG_ {1000MT) (1O0QOMT)
Canada 12,600 16,000 630% 61,000 3,290
USA 140,000 160,000 178,000 TE2* 628,000 265,000
Japan 38,074 41,511 41,530 344 312,000 666
Germany 20,423 21,417 19,387 317 55,932 5,000
Italy 14,095 14,041 15,000 263 35,000 2,000
UK 16,036 15,816 17,737 313 $0,000 3,900
Austria 10,000 679% 20,000 300
N Zealand 1,150 2,106 656% 300 45
France 14,000 15,000 272 50,000 2,000
USSR/FSU 306,311
India 35,722

Source: World Resources Institute, World Resources 1990-1991
(Oxford: Oxford University Press, 1990), 325.

Degsertification is the process whereby productive arid and
semi-arid land is rendered economically unproductive. The UN
describes it as a "complex interaction between humans, land and
climate. The pressures of subsistence food production, commer-
cial crops, and meat production in arid and semiarid areas all
contribute to this process. Each year another six million hect-
ares are degraded to desert-like conditions."" That equates to
an area the size of Saudi Arabia taken out of agriculture every
30 years. Genetic engineering may help fight this problem by
designing plants that can survive on little water while holding
the goil and slowing the desertification process.

New enerqgy sources like fuel oxide cells or a solar energy con-
version breakthrough may also help reverse this loss of produc-
tive land. Space technology may also provide light-weight mate-
rial that could make artificial shade, thus offsetting the ef-
fects of global warning which may be contributing to the spread
of Africa’s deserts. :

Acid rain may look harmless, but it is not. It can ruin
buildings, destroy lakes and forests/crops, and adversely affect
our health. It is caused when nearly invisible dustlike parti-
cles of sulfur dioxide (S0,) from power plants and nitrogen
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oxides (NO,) from car exhaust combine with the water vapor in the
atmosphere to form acid-laden clouds. These new compounds can
travel hundreds of miles through the air before falling to earth
as acid rain, fog, dew, or snow.®* They may also pick up pesti-
cide hitchhikers and drop them in a different country as was
recently discovered when pesticides used only in Central America
arrived in the United States in the form of acid rain.

AIR. The earth is one large ecosystem, exchanging gases and
nutrients between plants, animals, soil, and the air. Clean air
has always been considered a benefit of country living, but as
smog production and ozone depletion continue, our pristine air is
quickly becoming only a memory. Chloroflourocarbons, or CFCs,
are a major culprit in causing ozone depletion. These CFCs come
from thousands of products including traditional refrigerants,
many plastics and styrofoam packaging, solvents and foam cushion-
ing. Increased ultraviolet rays reaching the earth through the
depleted ozone layer are killing the phytoplankton, a basic link
in the ocean’s food chain, raising the incidence of skin cancer,
weakening man’s immune systems, may affect large parts of weather
systems, and can mutate the genes of plants, potentially destroy-
inqibiélions of dollars’ worth of crops affecting our food
chain.

Photochemical smog is created by a complex series of reac-
tions between hydrocarbons released by fermenting yeast, evapo-
rating dry cleaning fluid, car exhaust and many other sources.
Tiny particles of toxic metals and particulate emissions from
industry, from building construction, and even oil-based paints
combine with these hydrocarbons and other noxious gases to create
a dangerous health hazard. Smog can cause chest pain, triggers
asthma attacks, and can permanently damage lung tissue just as
cigarette smoke. Abnormal concentrations of carbon monoxide,
lead, mercury, arsenic, nickel, asbestos, chromium and cadmium
can be absorbed through the lungs into the bloodstream resulting
in loss of motor control, headaches and fatigue, and nervous
system disorders.

'ONS. Nations must work diligently together to reduce
toxic car exhausts, develop alternative energy .sources for making
electricity, use mass transportation, walk and ride bicycles
more, and use natural cleaners such as baking socda and vinegar
instead of many commercial cleaning compounds.

Environmental issues can be solved through conservation
measures, technological applications in transportation systenms
and non-polluting electricity generation, and enforcement of
strict standards. Nations must take special care of the Antarc-
tic and Arctic regions because of their enormous relation to
weather, to the growth of the phytoplankton at the lower end of
the food chain, and to the long~term level of the ocean. A fu-
ture military force could find itself deeply involved in this
enforcement role, either as sampler, tester, or regulating force.
By 2050, today’s environmental challenges most probably will seenm
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rather elementary as acceptable solutions should be available and
widely adopted, some for more than two generations.
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