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Abstract of 

THE LONG-RANGE FUTURE OF THE NAVY 

A forecast of possible environments which the Navy will face 

in the final quarter of the Twentieth Century. The writings 

of futurists in both technical fields and the social scien¬ 

ces are examined to determine the range of plausible world 

conditions which could materialize. In Volume One, three 

scenarios are developed depicting the world under varying de¬ 

grees of international involvement and interstate, conflict: 

World-Wide Withdrawal, in which the major nations are tui'n- 

ing inward under the pressure of internal problems; the -Co¬ 

operative World, in which on op era Hw international inter¬ 

action is intensified; and a Conflictual World, characterized 

by interstate conflict. In each scenario, implications for 

the Navy of the postulated international environment are dis¬ 

cussed. The authors do not attempt to predict that the world 

will develop into one of their three scenarios, but suggest 

either a weaving of threads and themes from all three, or a 

sequential development of the characteristics of first one 

and then another of the basic environmental types. The broad 

range of research underlying the study is summarized in a 

series of special studies in Volume-^wo. in which particular 
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facets of economics, technology, and society are examined 

in greater depth. The paper concludes that the Navy should 

conduct long-range studies on a continuing basis and recom¬ 

mends a number of specific areas for more detailed analysis 

in future work. 
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PREFACE 

This study deliberately and consciously violates the 

hallowed principle that research should be narrow in focus 

in order to develop in adequate depth a manageable subject 

area. It would be difficult to imagine a subject more broad 

than attempting to forecast the Navy nearly thirty years in 

the future. In spite of this inherent difficulty, however, 

the need for broad, long-range studies is patently clear. 

The process of research and development of a weapons system 

requires. from five to ten years, and the life expectancies .. 

of such systems may range out to twenty or more years. Many 

of.the ships now being retired, for example,- være built'dur¬ 

ing the closing years of World War II or soçn thereafter. 

Similarly, concepts currently being developed will produce 

weapons systems which will be with us through the end of the 

century. The Chief of Naval Operations has recognized the 

need for futuristic studies of the Navy and recently estab¬ 

lished a study group for this purpose within 0PNAV;'his in¬ 

terest subsequently led to this effort at the Naval War Col¬ 

lege. The authors of the present study felt that the re¬ 

sources of the Naval War College were-best suited for an*ex¬ 

amination of sources external to the Navy, and that a study 
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of these materials might well complement the efforts of the 

OPNAV study group, which enjoys ready access to the current 

Navy and military sources. In attempting to forecast the 

possible environments which the Navy may face by the end of 

the century, this study has therefore concentrated upon the 

works of futurists in the civilian academic and scientific 

communities. 

The authors wish to gratefully acknowledge the guidance 

of the co-directors for the project, Professor Vincent Davis 

occupant of the Chester W. Nimitz Chair of Socia.l and Po¬ 

litical Philosophy, and CDR James A. Barber, .Jr, , USN, of 

the Naval War College staff. Considerable recognition is 

also duè LCÖL John B. Keeley, USA, for his cogent criticism 

of the early drafts and excellent advice throughout the proj 

ect. Similarly, the editorial contributions of CDR Robert 

M. Laske, USN, and ENS John D. Caswell, USNR, of the Naval 

War College Review are greatly appreciated. 

It is the sincere wish of all concerned that this,paper 

may serve as a useful initial attempt at long-range forecast 

ing for the Navy and provide the foundation for more rigor¬ 

ous research efforts-, leading to improved and continuous ex¬ 

tended range forecasting. 
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THE LONG-RANGE FUTURE OF THE NAVY 

CHAPTER I 

THE IMMEDIATE SHORT-RANGE FUTURE 

Revolutionary changes are taking place within many na¬ 

tions and in the world at large5 and these changes may have 

a variety of dramatic consequences for the long-range future 

of the global society in general, the United States within 

that society, and the U.S. Navy in particular. But, before 

those longer-range considerations come fully into play, the 

Navy must confront a stark and potentially very dangerous 

immediate'short-range future. ■ . , ‘ 

Two facts are central to the short-range problem. First, 

the Government of the United States, under severe domestic 

pressures for a variety of reasons and from a range of inter¬ 

nal sources, has initiated a process of withdrawal and retreat 

from international involvement. It remains to be seen pre¬ 

cisely how far this trend of withdrawal and retreat will go, 

but the basic fact is that it has started. For approximately 

30 years, from 1940 until 1970, the United States was heavily 

and continuously involved in many international endeavors 

including military actions and commitments of varying levels, 

^vsawr. 



durations and intensities. But that thirty-year period of 

involvement appears to have ended. 

The second central fact is that the Soviet Union, while 

occasionally showing an interest in accommodation and negoti¬ 

ation on certain issues, steadily continues to build new mili¬ 

tary strength and to involve itself actively in many parts of 

the world where neither the U.S.S.R. nor earlier Czarist Russia 

were ever before engaged. The Soviet Union has been extremely 

cautious since World War II in deploying and using its own 

military forces, but there is little or no evidence to sup- 

ppse .that Soviet leaders have lost their enthusiasm for ex¬ 

tending Russian hegemony and influence if not outright con-, 

trol into many areas of the world. . ‘ ' ; 

In short, the fundamental rivalry between the two super¬ 

powers, the United States and the Soviet Union, which began 

during World War II has not ended, but Is now entering a new 

phase in which the Soviet Union continues to thrust outward 

in a variety of sophisticated ways while the United States 
■% 

is backing away. 

President Nixon1s personal history would suggest that he 

is presumably not happy about this development, but any preair. 

dent would have to react in much tbo same way to the extremely 
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severe domestic restraints which have confronted Mr. Nixon. 

The Nixon Doctrine has bravely asserted that no American 

commitments will be defaulted, but adversaries may well ques¬ 

tion first whether the United States can implement this de¬ 

termination in the face of sharply reduced military forces, 

and second whether the American allies are ready and willing 

to take up significant parts of the slack. 

The policies of withdrawal, reduction and retreat have 

by now gained sufficient momentum that nothing short of some 

cataclysmic international provocation could begin to produce 

a new reversal of this course for the United States.over the 

next three years. Adversaries have generally been cautious 

"• • •.* «• * • 

in avoiding any such massive provocation to the United States 

since World War II, and it can be assumed that those adver¬ 

saries will want to do nothing now to alter the current 

policies of reduction and withdrawal in the United States. 

Therefore it can be assumed that these policies will remain 

in effect at least until approximately 1974. Whether Mr. Nixon 

is re-elected in 1972, or some new President is elected, nei¬ 

ther man could initiate new policies which would significant¬ 

ly reverse or alter the current withdrawal and reduction 

policies until approximately 1974. 
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A period of inaxiinuin danger may therefore occur sometime 

during late 1973 or in 1974, after the United States has signi¬ 

ficantly weakened itself internationally and after the Soviet 

Union has gained substantial additional strength and interna¬ 

tional penetrations. The Soviet Union has never failed to 

probe apparent weaknesses in American will and capabilities. 

It will probably initiate no major probes until abouU 1973 or 

1974, because it will not want to give the United States an 

excuse to reverse present policies of withdrawal and reduction. 

But, if by 1973-74 there is a substantial discrepancy between 

U.S. will and capabilities on the one hand, and Soviet oppor¬ 

tunities and capabilities on the other, it should be expected 

that the Soviet Union at that time would be tempted to under¬ 

take some form of major fait accompli on the assumption that 

the risk to the USSR by then would be negligible. This, again, 

would be the period of maximam danger and threat to the United 

States. 

The. implications for the U.S.. Navy are fairly clear. 

First, the top priority should be to maximize ready force in 

being. This means that R&D and many other important activities 

should receive distinctly lower priorities. The great problem 

facing the Navy will possibly be that day in 1973 or 1974 when 

... 



the U.S.S.R. makes its move, and when the President of the 

^United States thus feels compelled to respond. The President 

would undoubtedly call on the Navy at that moment, and no 

kind of excuse--not even the excuse that the Navy had merely 

been trying to follow Administration guidelines in cutting 

back forces--will be valid if the Navy is unable to respond. 

Let us suppose, then, that the Navy does manage to main¬ 

tain sufficient force in being, along with the other armed 

services of the United States, and the Soviet Union remains 

generally deterred from making a major move during the period 

of• maximum danger as suggested here. If that period can be 

.successfully weathered and if the international system can 

survive relatively intact and unchanged from the general cold 

war situation at work in the late 1960^ and early 1970's, 

then an entire new spectrum of longer-range considerations 

must be studied. 

The study of these longer-range considerations constitutes 

the remainder of this paper. If the current international 

system can he successfully maintained without violent upheav¬ 

als by the mid-1970Ts, then a complex variety of trends will 

begin.having a substantial impact. 

The authors of this paper have tried to pick up the story 
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beginning in the 1111(1-19701 s and look ahead as far as possible-- 

even for a quarter of a century with respect to some factors, 

out to the year 2000 and the new millenium. Instead of attempt 

ing to develop a single clear-cut vision of the future world, 

an all but impossible task, the authors have elected to de¬ 

velop three scenarios depicting the range of alternative fu¬ 

tures which might occur, based on certain plausible evidence. 

Each of these scenarios is a hypothetical construct. The au¬ 

thors suggest that the future which actually occurs is likely 

to be some mixture of elements from all of the three scenarios, 

or perhaps a sequential development of the characteristic's of 

first one scenario and then another. Although it is not pos¬ 

sible rn determine the-precise course which future* world de¬ 

velopment will take, the three hypothetical scenarios are 

nevertheless very useful as devices to highlight particular 

kinds of problems which could occur under foreseeable if not 

predictable contingencies. 

Chapter II outlines a number of basic trends which the 

authors expect to continue in varying degrees regardless of 

which of the three scenarios most nearly describes the future. 

Chapters III, IV, and V are devoted to the three scenarios, 

weaving in the continuing trends noted in Chapter II as these 



trends may be specifically relevant to each scenario. The 

scenario chapters are each organized in three parts: first, 

a view of the world; next, a.view of the United States with¬ 

in that kind of world; and finally, a view of the implica¬ 

tions for the Navv within that kind of world and nation. 

Chapter VI draws together the impacts on the Navy described 

in the three scenarios and discusses conclusions. 

In attempting to forecast the future environments which 

may fact the Navy by the end of this century, the authors 

have drawn freely upon.the futuristic literature in a wide 

range of technical and nonrtechnical fields. Selected re¬ 

sults of the research underlying the study aré summarized 

in a' series of■special studies in Volume Two, Chapters VII 

through XIX, in which particular factors bearing upon the 

study are examined in greater detail. Principal sources 

are indicated within each special study and are also listed 

in the bibliography in the back of Volume Two. 

This then concludes Chapter I of this paper, outlining 

the immediate dangers of the short-range future from now 

until the mid-1970's, and introducing the chapters to follow 

which will deal with the possible consequences and implications 
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CHAPTER II 

TRENDS COMMON TO THE THREE ALTERNATIVE SCENARIOS 

Continuing on from the short-range projections of the 

previous chapter, this chapter identifies trends in world 

society which are expected to continue to the end of the 

century and outlines three scenarios which will be developed 

in Chapters III through V. 

In order to prepare scenarios depicting the plausible 

range of alternatives facing man and his world by the end of 

the century, the study group investigated the major fields 

of the social sciences and technology. In examining these 

areas of human endeavor'and‘their possible implications for 

the three scenarios, the research covered areas as diverse 

as demography and space technology, identifying a number of 

significant trends which have a high probability of occurrence 

or continuation. These trends, which represent the considered 

opinions of experts in their fields, provide the foundation 

for the scenarios developed in the next three chapters. 

To examine the trends in detail, we will group and con¬ 

sider them under three categoriessociety and politics; 

economics, population, and resources; and technology. These 
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treads have been drawn from the special studies in Volume Two, 

m which the basic sources from the bibliography are identi¬ 

fied. The varying implications of these trends under the three 

postulated world conditions are discussed in each scenario and 

summarized in Chapter VI. 

a. Society and Politics: The trends listed below relate 

to society and politics in the developed world unless other¬ 

wise stated. . . . . 

1. Accelerating pace of change -in society. 

2. Diminishing influence of the family. 

3. Increasing.egalitarianism. 

4. Increasing availability of leisure. 

5. Increasing appearance of hedonistic, this-worldly 
secular, humanistic trends. 

6. Increasingly transient nature of property. 

7. Increasing degree of social regulation. 

, Increasing potential for encroachment on indi¬ 
vidual privacy. 

9. Development of techniques for altering and con 
trolling human behavior and personality. 

10. Increasing ability of man to change or affect 
his environment. 

lli^ Growing concern in the developed nations and 
eventually in the developing nations for environmental quality. 

10 
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13. Declining importance of primary occupations 
(fishing, forestry, agriculture, hunting and mining) and 
secondary occupations (processing of products of primary 
occupations) in the developed world. Growing importance of 
service industries. ; 

14. Increasing phenomenon of serial careers. In¬ 
creasing importance of re-education for subsequent careers 

*15. Better educated electorate and increased popular 
political participation In both developed and developing 
countries. 

* 16. Increasing presence of action and protest groups 
in developed and developing countries. * . 

17. Increasing popular demands on government in 
developed and developing countries to produce goods and to 
provide- services. . * ' * • • . ' 

18. 'Increasing trends toward new power centers 
(education, armed services, science) in thé United States 
rivaling traditional power-centers. •. .. 

12v Increasing role for education 

19. “Increasing Black domination of the major U.S.' 

20. Increasing urbanization and population density 
Growth of megalopolises in the United States as a result of 
increased urbanization. 

Gradual rise in median age in U.S. population 

22. ..Moderate increase in life span in the developed 
countries. Significant increase of life span in the develop* 
ing countries whose average life expectancy is considerably 
below the average for the developed countries. 

23. Increasing potential for better health through 
control of disease, repair and replacement of organs, correction 
of genetic defects and chemotherapy. ' • . • ‘ 

11 
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24. Increasing potential for international de- 
stabilization resulting from turmoil among developing nations 
caught between the rising demands of their populations and 
their own inability to increase GNP and income significantly. 

25. Further emergence of mass consumption societies 
in the Soviet Union and Eastern Europe. 

b. Economics, Population and Resources 

26. • Increasing economic growth in the United States 
and other developed countries. (See Chapter XIII for GNP 
projections). 

27. Accelerating economic growth in the developing 
countries. 

28. Economic gap between the United States and the 
developing countries will not significantly close. 

'29.’ Increasing economic interdependence*of most 
countries, ' 

30. . Continuing economic competition between East 
.’and West over trading, partners and raw materials. . • 

31. World-wide trend toward increased government 
ownership of the means of production and distribution in most 
countries. 

w. 

32. Increasing appearance of transnational companies 
performing tasks on a global basis. 

33. Increasing impact on national economies of non¬ 
governmental organizations such as international banks, trans¬ 
national corporations, and international money markets. 

^ 34. Continuation of high population growth rates in 
most of Asia, Africa, and South America. (See Chapter XI for 

population projections). 

35. Continuing ability of world-wide food resource 
production to keep pace with population growth to the end of 
the century. 

» 12 
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36, Although domestic sources for a sizable number 
of minerals will be exhausted before 2000, the situation is 
not considered critical because of increasing ability to gen¬ 
erate or obtain substitutes. 

ç. Technology 

37. Increasing general application of space technology 
biomedical and life-support developments, space materials and 
structures, space-related electronic developments, and systems 
management skills. 

38. Increasing capabilities in satellite and coi. umi- 
cations technology will make possible: direct satellite tele¬ 
vision broadcasting; possibility of international time-sharing 
of computer complexes over high-density data networks; ad¬ 

vances in weather forecasting and control, oceanography, navi¬ 
gation and world-wide resource surveys; and increased potential, 
for highly sophisticated surveillance systems. 

39. Improvement in computer-assisted information 
handling capabilities will continue to increase the rate of 
person-to-person info.rmation flow faster, than growth in GNP, 
population, or-any other leading indicatorc; 

40. An increasing number of nations will have the 
capability to participate in the exploration and industrial 
exploitation of the sea. 

41. Gradually increasing capabilities for sub-bottom 
mining, open sea aquaculture, and deep-water mining toward the 
end of the century. 

42. Increasing world-wide harvest from the sea, al¬ 
though this contribution will not significantly increase world 
food production by 2000. 

43.. Increasing capabilities to manage and utilize the 
ocean depths. 

44. Increasing capabilities for self-contained habitat 
stations under the sea, independent of surface support. 

39 
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45. Increasing appearance of surface effect vehicles 
and hydrofoils as ships of the future. 

46. Considerable possibility of using laser weapons 
by the end of the century. 

47. Increasing number of nations with the capability 
of manufacturing nuclear weapons. 

In order to obtain a spectrum of scenarios which would 

be sufficiently divergent to permit development of contrast¬ 

ing implications, the research group assumed world conditions 

of withdrawal, cooperative interaction, and conflict. The 

three scenarios are: 

a* World-wide Withdrawal; A general world situation 

in-which most countries and particularly the major’powers turn 

attent7ccn inward. • The withdrawal could result from domestic 

preoccupations, political disappointments, or ideological 

decline. Although not necessarily lacking in potential for 

international conflict, withdrawal will be characterized by 

a low conflict level as nations turn inward. 

b. Cooperative World: A general world situation in 

which most countries and particularly the major powers increase 

their interactions in a cooperative manner. The international 

community will exhibit a considerable degree of consultation 

and political cooperation, especially among the major powers. 

14 
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c. Conflictual World; A general world situation in 

which most countries, the United States included, move toward 

greater interaction of a competitive nature. The world will 

be a troubled and perhaps violent place, in great disarray, 

with conflicts of varying size and style probable. Although 

no large central war will take place, the specter of one 

. will always loom near at hand. 

The scenario spectrum does not include cataclysmic events 

such as general nuclear war or extraordinary natural disasters 

since such events cannot be predicted. Barring such disasters, 

the range of scenarios is sufficiently broad that the real 

world, as it unfolds, should illustrate a mix of the character- 

istips. of the models, of perhaps a* sequential development of 

approximations of first one and then another of the models. 

Each of the scenarios which follows includes a discussion 

of the evidence which supports the predicated world condition 

under study and the impacts of the trends of this chapter under 

those conditions. An examination of the implications of each 

scenario for the United States and the United States; Navy 

should contribute to a better understanding of the consider¬ 

ations which the Navy must' take into account in shaping its 

course for the long-range future. 

15 
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CHAPTER III 

WORLD-WIDE WITHDRAWAL 

This first scenario postulates an international climate 

in which most nations and particularly the major powers turn 

their attention inward as a result of preoccupation with grow¬ 

ing domestic problems and disappointments with international 

political involvement.- In the United States this is not un¬ 

usual, for throughout history there has been a tendency toward 

isolationism following peaks of foreign involvement. . As point¬ 

ed out in Chapter I, current events suggest the plausibility 

of decreased. international involvement.. . • 

• Before exploring those factors which would-support an 

intensification of withdrawal in the more distant future, 

there are some preconditions for development of world-wide 

withdrawal which should be mentioned. Both superpowers and 

the major powers must all focus their attention inward, with¬ 

drawing more or less simultaneously. The United States, for 

example, could hardly pursue a policy of withdrawal while the 

Soviet Union followed an expansionist policy, threatening to 

create a major shift in the power balance. Unless another 

counterbalancing force were available to fill the void created 

16 
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by a U.S. withdrawal3 Soviet expansion would cause a shift 

_to the Conflictuel World described in Chapter.V. A relative¬ 

ly stable world for at least'the major powers is therefore a 

precondition for development and continuation of World-wide 

Withdrawal. With reasonable international stability3 a number 

of factors present in the world today lend support to multi¬ 

national withdrawal from involvement with other sovereign 

states. 

Many nations currently face domestic problems of increas¬ 

ing severity and complexity. Aided by global communications3 

a wave of social change is sweeping the world, leading to 

increased popular demand for participation in the decision¬ 

making process, .particularly among the young. Among the^de¬ 

veloped nations, striking success with technological problems 

of great complexity, such as the moon landings, has led to 

heightened aspirations for similar progress in the social 

and political spheres. Decaying central cities, inadequate 

■education and transportation, persistent poverty, rising un¬ 

employment with simultaneous inflation, racial inequities, 

and a troubled youth illustrate the problems which many nations 

have in common. • In the developed nations concern with pre¬ 

serving the environment is calling into question the funda¬ 

mental, long-standing objective of continued economic growth. 

17 



Among the developing nations, internal instability continues 

to plague governments unable to meet the rising demands of 

their people for economic progress. As these problems in¬ 

tensify, a concerned public is demanding of its political 

leaders a; reordering of priorities which will divert funds, 

technology, and national skills and energy away from inter¬ 

national involvement in order to concentrate these resources 

on domestic ills. And yet there are indications that because 

of resource limitations and the internal inefficiencies of 

government, even a concentrated effort may not be able to 

. satisfactorily cope with such a wide variety of complex prob¬ 

lems, leading to a downward spiral of decline, stagnation, 

.and further withdrawal from international involvement. In 

recent times we have seen in Great Britain one such example of 

a great power toppled from the front ranks of the international 

community by complex internal economic problems stemming from 

two world wars. Should internal problems of this scope be¬ 

come general among major powers, the diversion of tremendous 

resources, both human and material, toward their solution 

would reduce the amount of resources available for military 

or other expansionist activity, thereby tending to limit inter¬ 

state conflict. 

18 



There are a number of external factors which also would 

contribute toward a withdrawal from international involve¬ 

ment. Chapter I provided an illustration of withdrawal by 

the United States under the impetus of disillusionment with 

international involvement in Vietnam and complex internal 

factors at home. Similarly disillusioned by their experience 

in Indochina and Algeria, the French have likewise reassessed 

their national interests and reduced foreign involvements. 

Following their recent thrusts into Cuba and the Middle East, 

the Soviets may also find the long-term economic drain and 

the increased risk of direct, great-power confrontation to be 

too costly. Such a réévaluation could conceivably lead to 

decreased Soviet expansionism in the future. Should the 

present expressions of political dissatisfaction and the de¬ 

mand for improved standard of living among Soviet citizens 

intensify, it would complement any disillusionment with in¬ 

ternational involvement and further reduce the tendency toward 

foreign adventurousness. 

In the developing nations of the world, population growth 

continues to outdistance economic progress. Present foreign 

aid programs are minuscule in comparison to the need, and the 

limited aid made available is often ineffectively administered. 
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Increased use of synthetics, substitution, and recycling in 
i 

the future will undoubtedly affect adversely the markets for 

the raw materials located in the developing nations. These 

nations lack the capital, technology, and management skills 

to develop their own raw materials or industry and earn in¬ 

sufficient foreign exchange to create the large markets needed 

to attract the mass production industries of the developed 

nations. Having recently thrown off the ties of colonialism, 

the governments of the Third World frequently resort to intense 

nationalism as the best available means to offset their in¬ 

ability to meet the rising demands of their people. This 

nationalism exacerbates their already difficult relations with 

the developed nations, lending encouragement to mutual dis- 
% 

engagement. Popular frustration with lack of progress in the 

developing nations leads to internal instability which further 

discourages vitally needed foreign investment. 

These economic factors, combined with the problems of 

continued population growth, could well lead to increasing 

divergence of interest between the developed and underdevelop¬ 

ed nations and accelerate mutual withdrawal. Although there 

is potential for conflict in such a situation, it can be argued 

that the nations of the Third World have so little strength 
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that even in concert they would not pose a significant military 

threat to world stability beyond that which could be resisted 

by further withdrawal. 

The technological trends outlined in Chapter II indicate 

that the capability for self-destruction will continue to 

grow, and as the century wears on, will become more widely 

distributed. Certainly at the nuclear level of conflict, the 

cost of war and the risks of destruction have become unaccept¬ 

able. Although negotiations to reduce these risks are ex¬ 

tremely difficult, we have already seen some positive results 

in .the Nuclear Test Ban Treaty and the Treaty Banning Nuclear 

Weapons from the Seabed. Further progress may be achieved 

through the Strategic Arms Limitation Talks. There are some, 

indications that the stalemate is gradually extending to low¬ 

er levels of conventional war as well, even without the bene¬ 

fit of formalized agreement. War as an instrument of national 

policy is being called into serious question among the com¬ 

munity of nations. As this attitude achieves increasing accept 

anee with the passage of time, unilateral intervention may no 

longer be considered a viable national option in, a crisis. 

In international economics, under the pressure of the 

types of external and internal problems sketched in this 
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scenario, some tendency toward decreased foreign trade would 

be inevitable. As isolationism grows, protectionism is likely 

to follow, particularly in the event of serious world or na¬ 

tional economic problems, such as an unchecked inflation. 

As individual nations draw back and continue to pursue econom¬ 

ic activities in which they have less comparative advantage, 

the resulting inefficiencies will cause further economic 

decline, accelerating the tendency toward further withdrawal 

and protectionism. 

Let us consider some of the possibilities for specific 

international actors in a scenario of World-wide Withdrawal. 

The United States and later the Soviet Union, stung by set¬ 

backs in their foreign involvements and beset by major do¬ 

mestic problems, will consolidate their interests and turn 

inward, while attempting to maintain sufficient world stability 

to permit their withdrawal to continue. Europe will continue 

its internal economic integration, but external trade relations 

will become increasingly difficult. Complete political in¬ 

tegration of Europe seems less likely in this scenario than 

in either of the others. China will feel less threatened 

once the United States and the Soyiet Union begin to turn in¬ 

ward, and will feel free to concentrate upon her own severe 



domestic problems, created primarily by the burgeoning Chinese 

population. ChinaTs contacts with the world community will 

probably increase, particularly with Japan, as the Chinese try 

to industrialize their agrarian economy, Japan will continue 

her economic growth, but at a slower rate as a result of popu¬ 

lar demand for greater consumption and environmental problems 

caused by the density of industry and population. As the United 

States and the Soviet Union withdraw, Japan will inherit in¬ 

creased influence in the Far East and the burdens of economic 

and political leadership. The Third World will remain largely 

unchanged, making slow progress economically while undergoing 

continual internal turmoil and minor regional instability. 

In. summary, a World-wide Withdrawal will bring a decided 

decrease in interaction as nations become preoccupied with 

domestic problems and disillusioned with international po¬ 

litical involvement. There will be a high threshold for con¬ 

flict. Withdrawal will diminish the occasions of interstate 

conflict, while the severe internal competition for limited 

funds will diminish national military capabilities. As a 

result, the threat of a war which would reverse the course 

of withdrawal will decrease. The economic and technological 

gap separating the developed and underdeveloped nations will 
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remain wide. As the superpowers withdraw and their relative 

political influence declines, a greater degree of polycentrism 

will emerge to replace the bipolar balance of power. What 

these developments may mean to the United States will be con¬ 

sidered in the next section. 

» 



THE UNITED STATES IN WORLD-WIDE WITHDRAWAL 

The trends outlined in Chapter II will create some pro¬ 

found impacts on society in the United States over the next 

thirty years, particularly as the pace of change continues to 

accelerate. Full development of U.S. society in its economic 

political, technological and sociological ramifications, in¬ 

cluding those forces underlying all three scenarios, will be 

found in the special studies in Volume Two of this report. 

In this section we will concentrate on those trends which 

have particular significance for the United States in World¬ 

wide Withdrawal,, emphasizing those factors which either con¬ 

tribute to the development of withdrawal or those which are 

substantially modified in a climate of withdrawal. 

The economic prospects of the United States are perhaps 

altered more drastically in this scenario than in either of 

the others. One of the possible root causes for development 

of World-wide Withdrawal is unchecked inflation either for 

the world or within the United States, which would greatly 

reduce the rate of real economic growth. As the nation's 

resources are diverted into efforts to alleviate the social 

problems foreseen in this scenario, one of the first efforts 

to be reduced will be advanced technology supported by the 
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government, such as space exploration or deep ocean develop¬ 

ments. As government support of basic science and research 

and development declines, the flow of technology into other 

areas will be reduced. More than half of the productivity 

increase which has contributed to the steady growth of the 

GNP in the United States over the years is attributed to 

innovation and technical change. This implies reduced econom¬ 

ic growth as technological advance slows in this scenario. 

Several other factors likewise will contribute to a reduced 

rate of economic growth. .Environmental damage and many social 

ills have been attributed to an undue importance being accord- 
* t , 

.. ed to the goal of economic growth, an attitude which is like¬ 

ly to enjoy greatest support in this scenario.. The trend 

toward increased governmental control or even ownership of 

the means of production and distribution is also likely to 

be greatest under the problem-charged atmosphere of this scen¬ 

ario, which may have implications for the efficiency of the 

economy. The’trend toward service industries, which are 

labor intensive and therefore are less amenable to sustained 

productivity increase, will further slow economic growth. If 

one .of the internal problems contributing to the U.S. with- 

drawal is widespread unemployment, this trend could be 
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accelerated by expansion of the services provided by the 

public sector, primarily for the purpose of increasing em¬ 

ployment. Under the influence of these factors, acting in 

various possible combinations, there is a real prospect of 

a reduced rate of economic growth for the United States in 

World-wide Withdrawal. 

With the economy growing at a slower rate in real dollars 

or perhaps even in a state of decline, the government will 

find itself with reduced resources as it faces the myriad 

social and political problems which have contributed toward 

its withdrawal from the international arena. Certainly urban 

problems will head the list. Without massive efforts, which 

in this scenario may prove impossible, the cities will con¬ 

tinue as repositories for the bulk of the nation's social 

ills. Politically, the cities will be more important than 

ever; by the year 2000, urban areas'will represent 80% to . 

90%. of the population and will generate most of the nation s 

wealth.’ Race problems, and poverty will still be upon us and 

may be inflamed by the economic conditions of this scenario. 

New political coalitions of the poor, the Blacks, and other 

minorities, will emerge to elect their own representatives and 

demand their rights with greater effectiveness. The trend 



toward action and protest groups will be accelerated by the 

internal problems of this scenario and growing popular dis¬ 

satisfaction. The long-term* increase in demand for more and 

more governmental services will hamper the effectiveness of 

the government in dealing with the basic internal problems 

which caused withdrawal; resources will simply be inadequate 

to meet social demands, even those of universally accepted 

legitimacy. In the early stages of withdrawal, some decen¬ 

tralization of government will probably be tried in an attempt 

to improve responsiveness and effectiveness. If the problems 

underlying withdrawal continue unchecked, however, an eventual 

return to the traditional strong centralized government seen 

in past times of crisis is likely. The demands placed upon 

government by the combination of serious problems and reduced 

resources could prove to be unprecedented in any peaceful 

period in previous U.S. history. 

The social implications of this scenario are many and 

varied. Although the pace of technological change and attend- . 

ant social impacts will be slower in World-wide Withdrawal 

than in either of the others, social impacts of the under¬ 

lying internal problems will probably more than make up the 

difference. The social problems created by the long-term 



trend toward a decline in the work ethic, for example, may be 

exacerbated by the massive social disruption of widespread 

unemployment. Although the trend toward rapid job obsoles¬ 

cence will be slowed by the decreased pace of technological 

change, the reorientation of national effort toward social 

problems will create a somewhat similar problem for those edu¬ 

cated and experienced in basic science, research and develop¬ 

ment, and advanced technologies as these fall into disfavor. 

The long-term trend toward increased individuality will also 

be slowed in this scenario. 

The problems facing the nation will undoubtedly give rise 

in this scenario to larger numbers of divergent, vocal in¬ 

terest" groups of greater political stiength thari will be found' 

in either the Cooperative or Conflictual Worlds. Aided by 

modern communications, this cacophony of voices making demands 

of a government hampered by inadequate resources may create 

serious political and social unrest; the priorities set by 

the government cannot begin to satisfy all demands in this 

climate. Popular support for government may suffer initially, 

although prolonged and deepening crisis would eventually cause 

the people to turn to. stronger government to solve their prob¬ 

lems. 
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In this section we have depicted a United States with 

drawn from active international involvement and beset with 

serious internal problems. Less rapid growth or decline in 

the economy will decrease the resources at the disposal of 

governmentj and the pace of technological change will slow. 

Domestic concerns will monopolize politics, in response to 

increased political activism of interest groups. In such a. 

climate, defense interests run counter to the basic internal 

orientation of the nation and likely will find decreased 

support. Some of the implications this may have for the 

Navy are explored in the discussion which follows. 



THE U.S. NAVY IN WORLD-WIDE WITHDRAWAL 

As the United States turns inward and withdraws from 

international involvement, ties with NATO and other alliances 

will be loosened and commitments reduced. Forward deploy¬ 

ments and overseas bases will gradually decline in an effort 

to reduce costs and improve the balance of payments. U.S. 

allies, feeling less certain of their protection under the 

U.S. nuclear unbrella, will insist on dévelòping their-own 

■nuclear arsenals. The Department of Defense will face great 

.challenges and many hard decisions in such a climate. The 

nation will look to its military forces to help maintain the 

■world'stability necessary to'permit continued withdrawal. . 

while the resources provided for this purpose will dwindle 

under the pressure of economic decline- and escalating inter¬ 

nal problems. The delicate balance of World-wide Withdrawal 

can be overturned with little warning by the sudden expansion¬ 

ist tendency of some major power, plunging the United States 

into a Conflictual World for which its military forces may 

be ill prepared, following a period of prolonged cutbacks. 

In common with the other two scenarios, in World-wide 

Withdrawal the strategic importance of the sea will increase. 

Even though some slackening of growth in world trade is 
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envisioned, ships plying critical trade routes will continue 

to carry large volumes of raw materials and manufactured goods 

"to and from U.S. ports. Routes to Hawaii and Alaska, for ex¬ 

ample, have assumed even greater importance since these ter¬ 

ritories achieved statehood. 

Because of their relative invulnerability, submarines 

will provide a much greater share of the national nuclear 

deterrence in all three scenarios for the future. The enemy 

submarine likewise'will pose the most severe strategic threat; 

no breakthrough in long-range detection of quiet submarines 

operating at depth is foreseen. As U.S. forces are returned 

from overseas in favor of the "Fortress America" concept en¬ 

visioned for this scenario, the Navy will' also provide the 

first line of defense against potential aggressors. The Navy 

will thus continue its traditional roles of strategic deter¬ 

rence, protection of vital sea communications, and interests 

abroad, and contributing to the flexible response required 

by the nation in preserving world stability. In this scenario, 

however, there will be some important differences. Instead 

of the world-ranging, long-endurance Navy of prior years, 

revised priorities and reduced resources will force the Navy 

into a regional orientation, operating primarily from ports in 
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; 1 
the United States, and relying on speed and mobility for 

response in crisis. The stability of the Western Hemisphere 

will have first priority over more remote areas. Foreign 

internal conflicts will tend to be ignored by a United States 

burdened with its own problems. Only those conflicts which 

threaten vital U.S. interests, narrowly defined, or which 

threaten to spread to several nations and upset world stability 

will goad the United States into taking action. In many cases, 

other major nations, similarly burdened and primarily con¬ 

cerned with maintaining the stability essential to continued 

withdrawal, will cooperate in quelling conflict, or will at 

minimum not be inclined to interfere with a short-term inter- • 

vention by others.Small, mobile, high-speed forces will be " 

required for quick insertion and immediate redeployment as 

soon as stability is restored. "The Navy will provide some 

of this .response capability, along with the Air Force, and 

also will be utilized to mount a "show of force" off troubled 

coastal states. .Requirements for massive troop lifts, will be 

substantially reduced in this scenario. In a troubled world 

of reduced international contact, surveillance and intelligence 

will be of great importance, exceeded perhaps only in the 

Conflictuel World. With reduced overseas basing in this 
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scenario, the Navy will probably bear a larger share of this 

requirement than in the past. 

As previously mentioned, resources for defense and the 

Navy will be greatly reduced, forcing sizable cutbacks in 

ships, personnel, research and development, and the shore 

establishment. In a climate of severe internal problems, de¬ 

fense spending will likely be regarded as a drag on the economy 

and support for the defense establishment will decline, a 

tendency which will be abetted as the major nations withdraw, 

decreasing the immediately apparent threat. Of the three 

worlds developed in this paper, the resources devoted to the • 

national défense and the Navy will probably be least in 

.World-wide Withdrawal. In accommodating to this level of 

support, the Navy will have to pursue every conceivable 

economy. The organization of the Navy will have to be stream¬ 

lined, perhaps by integration of operational and administra¬ 

tive command lines. Unnecessary organizational layers will 

have to be eliminated. Every self-imposed barrier to use of 

the diminished force with maximum flexibility will be re¬ 

evaluated. Forces will of necessity have multiple missions, 

and hardware must be developed accordingly. Much of the un¬ 

certainty will have to be eliminated before commitments to new 
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weapons systems can be made; introduction of new ships and 

weapons systems into the fleet will take longer as a result, 

requiring continuation of overage assets. Tight, centralized 

direction will characterize both management and operational 

control as the Navy tries to squeeze the maximum from every 

dollar. Research and development will be reduced in favor 

of continued operation of existing forces.' 

Support for the defense establishment may be quite low, 

especially if defense comes to be popularly regarded as a 

drain on the economy and an unnecessary one at that, in an 

atmosphere of low apparent threat. Recruiting and retention 

of the highly qualified, technically skilled personnel re¬ 

quired by the modern Navy are expected to be difficult in all 

three scenarios, a subject to be explored further in Chapter 

VI. In World-wide Withdrawal, however, there is some pos¬ 

sibility that widespread unemployment in the civilian econ¬ 

omy could increase the relative attractiveness of military 

service. The total numbers required .will also be least in 

this scenario, which would further ease the situation. In 

view of the long-term trend toward political activism, col¬ 

lective bargaining and unionization of military personnel 

is a distinct possibility in all three scenarios. The 



possibility that the nation -would call upon the military 

services and the Navy for an increased social action role', 

perhaps by training numbers of young men who might other¬ 

wise find themselves unemployed and unemployable, is very 

real under the circumstances of stark need which could 

materialize in this scenario. 

The Navy in World-wide Withdrawal is thus envisioned 

as continuing its traditional role, but with increased 

responsibility for strategic nuclear deterrence, great re¬ 

duction in overall size, and with short-legged, .CONUS-based 

forces, which will rely on speed and mobility to help the 

United States preserve the world stability required to 

allow continued concentration on internal problems and re- ' 

duction of international involvements. This smaller Navy, 

with aging hardware, would eventually find itself inadequately 

prepared for rapid transition to the Conflictual World of 

Chapter V, a not unlikely contingency over which the United 

States would not have much control. 
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CHAPTER IV 

THE COOPERATIVE WORLD 

ñ '41 

In marked contrast to the previous scenario, the Coop¬ 

erative World is characterized by an intensified cooperative 

interaction among the major states and a gradual lessening 

of conflict. Although it is doubtful that a global utopia 

will emerge during this last third of the Twentieth Century, 

there are a number of powerful forces already in evidence 

which are likely to help fashion a world which is more inter¬ 

dependent and integrated than at present. This chapter will 

highlight some of these forces, discuss a number of global 
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future in which the center of gravity of human affairs has 

shifted in the direction of cooperative action among major 

states and away from the exclusive pursuit of national inter¬ 

ests. 

The impetus toward global cooperation will be provided 

by a number of congruent forces. High on the list of global 

problems which will occupy mankind is the environmental crisii 

McHale tells us, for example, that "passage of an air parcel 

around the earth in mid-latitude requires about one month; 
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a complete interchange of all circulating air masses be¬ 

tween latitudes and hemispheres is calculated to take about 

two years/' (McHale, 1969) Atmospheric pollution by one nation 

will thus create detrimental effects for many nations widely 

scattered around the globe. Ocean circulation patterns create 

similar results from water pollution. Motivated by self- 

preservation, the common interest in restoration and main¬ 

tenance of the delicate balance of our earthly biosphere will 

therefore create an imperative for global cooperation. We 

have seen in the Nuclear Test Ban Treaty an early example 

of international statutory recognition of the fact that there 

is but one ecology. 

.Similarly, in discussing resources management for'the 

future, another author observed that "the great phenomenon 
» 

of the Twentieth Century . . . is closure." (Boulding, 1970) 

Modern technological society exists on a limited base of 

geological capital which is rapidly being depleted. In order 

to husband, develop, and equitably distribute whát remains, 

a high order of international cooperation will be required. 

Since many of the unexploited natural resources lie in the 

underdeveloped countries, an expanded and smoothly function¬ 

ing-system of world trade, unimpeded by trade barriers, will 
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be a necessity. As trade increases national economies will 

become increasingly interlocked, causing nations to place a 

higher and higher premium on* continuation of the world sta¬ 

bility necessary for continued access to world markets and 

resources. This economic interdependence will become insti¬ 

tutionalized through powerful international financial organ¬ 

izations and transnational corporations, which will be beyond 

the control of single nations. Flourishing in the cooperative 

atmosphere, world trade and economic interdependence will 

become more highly developed in this scenario than in either 

of the others. * . . 

Growth in world , trade and the interdependence of economies 

will gradually help to bridge■the gap separating East and 

West, a process abetted by the tendency toward convergence 

which characterizes the socio-economic systems of both sides. 

Western capitalism is already marked by increasing govern¬ 

mental regulation and control of the means of production and 

distribution and other socialistic trends. Nationalized 

industry has been common in Europe and Great Britain for years, 

and is becoming more common in the United States in the form 

of public corporations, such as the TVA, COMSAT, and now 

AMTRAK. The Soviets in turn are experimenting with 
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,,LibermanisinJ,f greater decentralization of control, and mar¬ 

ket mechanism ideas in order to improve efficiency and remove 

some rigidity from the planned economy. Although total con¬ 

vergence is unlikely, narrowing differences in economic philos 

ophy will contribute toward an amelioration of tensions and 

decreased ideological conflict. In addition to trade and 

economic matters, the United States and the Soviet Union will 

find a growing mutuality of other interests: both are high- 

technology ■ societies , both are maritime powers, both face 

rising internal and external demands, and both recognize 

benefits from improved world stability. 

Another trend contributing toward international coopera¬ 

tion is the increasing scale of the undertakings recjuirect jlûl 

development of much of our future technology. Even the most 

powerful nations will find that these developments exceed 

their individual financial and technical resources. A truly 

planetary effort will be required to efficiently explore and 

develop the resources of outer space or the earth’s ocean 

deeps, for example. In this scenario, international cooper¬ 

ation will lead to the successful establishment of an inter¬ 

national regime under the United Nations for the exploration 

and exploitation of the deep seabed, an achievement which is 
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unlikely in the other scenarios. The funds which flow into 

the United Nations from large-scale development of offshore 

oil and gas, and ultimately from hard minerals, will provide 

the means for greater independence of U.N. action. In a 

similar vein, cooperative development of space and inter¬ 

national regulation of communications, transportation, and 

weather technologies will expand rapidly as these areas de¬ 

velop in importance and complexity. Free exchange of scien¬ 

tific and technological information will develop, contribut¬ 

ing to more rapid diffusion of technology. With elimination 

of duplicative effort and the synergistic effects of rapid 

exchange of discoveries,’ the pace of technological change 

will accelerate, and technology will reach a higher state of 

development than in either of the other scenarios. 

The population problem, which is discussed in detail in 

Chapter XI, may emerge as the most serious one facing mankind. 

Unchecked population growth would exacerbate most of the other 

global problems and could well create famine of unprecedent¬ 

ed magnitude. The Cooperative World, however, probably would 

provide the best prospects for bringing this problem under 

control. Food distribution problems would be léast severe 

in this scenario, and the Cooperative World also offers the 
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greatest promise of improved food production, development and 

sharing of improved birth control techniques, an«l improve¬ 

ments in economic conditions and education. The tools of com¬ 

munications, cybernetics, and modern technology In this scen¬ 

ario will be used to begin the conversion of sorti*1 of the under¬ 

developed nations directly into modern industri¿i! states, 

capitalizing on the knowledge accumulated at gre/ii expense 

in time and resources by the developed nations during the 

successive stages of the Industrial Revolution. V/lth -the bene¬ 

fit of large-scale foreign aid, technical and management assist- 

anee, and corporate investment, all motivated as much’by an 

intense interest in developing the natural resou/'oes and mar¬ 

kers of the Third World as by altruism, the gap between the . 

developed and underdeveloped nations may begin tclose in 

the later stages of the Cooperative World. Ever, here, how¬ 

ever, the most which can be hoped for by the end of the 

century is a well-established trend toward closure; the gap 

will still be quite wide. This progress toward ' ?osure is 

peculiar to the Cooperative World. No closure 1¾ anticipated 

in the Conflictual World, and some widening of gap is 

likely in World-wide Withdrawal, 

Economic progress will contribute toward ir-’v^oved internal 
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stability in the Third World, enabling governments to lay 

aside their intense nationalism. Some regional federation 

will take place, further enhancing the economic viability of 

the Third World and its bargaining power vis-a-vis the de¬ 

veloped nations. 

One of the most powerful forces impelling us toward a. 

more cooperative world is the continuing increase in the 

destructiveness of military weapons. There is a growing 

realization among nations that because of the devastation 

which can now be wrought, war as we have known it may no long 

er- be considered a rational alternative in the resolution of 

problems between states. In the future, the nuclear staler 

mate will gradually .extend to lower and lower levels'óf con¬ 

ventional and limited war, a development which will be partie 

ularly encouraged by the conditions of this scenario. In¬ 

creased destructiveness, improved surveillance capabilities, 

and the speed of response made possible by advanced technol¬ 

ogies will increasingly inhibit covert intervention by the 

major powers. War will not become obsolete, for even in the 

Cooperative World internal rebellion will be a continuing 

problem among developing nations, and occasional regional 

conflicts are likely. The nature 'of conflict since World War 
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XI, however, has clearly tended to become more closely con¬ 

trolled and limited in scope. As this trend continues, uni¬ 

lateral intervention will decline in favor among the major 

nations and diminish in practice under the pressure of strong 

world opinion. In this scenario, multi-lateral peacekeeping 

forces will develop under the auspices of regional organi¬ 

zations and the United Nations to replace unilateral inter¬ 

vention by the major powers. 

Some limited form of nuclear arms agreement is also 

likely.in the Cooperative World, pexhaps more so than in 

either of the others. The United States and the Soviet Union 

will achieve the initial agreement,, which-will probably limit 

the size and number of delivery vehicles,. The authors have 

concluded that even in the stable atmosphere of the Cooper¬ 

ative World, total nuclear disarmament will not prove possible. 

So long as the nation-state system with its competing interests 

persists, nations will feel compelled to protect themselves 

with an adequate strategic deterrence, either one of their 

own or through alliances. In later stages of the Cooperative 

World, the other nuclear powers will join with the United 

States and the Soviet Union in arms limitation agreements. 

Within the agreed limitations, periodic qualitative improvements 
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Vill continue. In the face of these continuing improvements 

in offensive missiles, anti-ballistic missile systems may well 

prove unable to achieve significant effectiveness, in which 

case their deployment will be limited to "thin" systems pri¬ 

marily for the purpose of improving the protection of command 

and control systems. Nations below the status of super-power 

will find it too expensive and impractical, in light of the 

continuing improvements in technology, to develop and maintain 

a credible nuclear deterrent and will rely instead on the 

major powers to keep each other in check. In this•scenario 

therefore, the spread of nuclear weapons will be inhibited, 

not only by technical.and cost factors, but also by the co¬ 

operative, stable world situation. 

The world developed in this scenario implies integration, 

close coordination, and effective management of human activity 

on a larger scale than at any time in history. There are two 

rela" d technologies which are capable of providing the mech¬ 

anisms needed to make such a. development feasible; com¬ 

munications and cybernetics. The explosive growth of these two 

emerging sciences has already wrought revolutionary changes 

in society. 

In the near future, communications networks employing 
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advanced satellites will be global in scope and real time in 

responsiveness. These communications systems will provide 

the basis for progress in the direction of common language, 

the application of the most advanced technology anywhere in 

the world, mass education, greater homogeneity, and surely 

less fighting and more arguing. (Asimov, 1970) Such a system 

will vastly increase the interactions between people around 

the globe, knitting them together on a personal rather than 

national basis, which will help to sustain the integrated Co¬ 

operative World. 

. Cybernetics will provide the means for. effective manage¬ 

ment of the , Cooperative World. The potential ’ for both siniu- • 

lation and regulation of complex.systems through the use of 

modern, high speed, large-capacity computer complexes is just 

beginning to be realized. Central planning and management of 

economic, ecological, transportation, communications, and 

meteorological systems, plus many others, will become feasible 

on a global basis in the.near future. Cybernetics will har¬ 

monize these increasingly complicated networks of the cooper¬ 

ative global society. 

Having examined some of the factors contributing toward 

cooperative integration of the world and two technological 
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mechanisms which will make such a development possible, we 

turn to a consideration bf the,process by which political 

integration of the world might take place. The nature of 

man and the nationalistic traditions of governments strongly 

suggest that the process will be very gradual. Given an ex¬ 

tended period of reasonable world stability and diminishing 

armed conflict, however, the factors enumerated above could 

lead to the gradual type of integration advocated by the 

"functionalists." By concentrating on technical and non- 

controversial aspects of intergovernmental relations, a 

growing web of institutional relationships could be created 

to meet common needs, much in the manner' of the specialized 

agencies of the Unitea Nations. The new international organ! 

zations mentioned above in world trade, development of the 

ocean resources and space, and the regulation of global 

technologies all illustrate this type of activity. Task- 

oriented experts and technical specialists in such organiza¬ 

tions, with their strong .bonds of mutual technical and pro¬ 

fessional interests, may be able to surmount their national 

diversities and reach agreements where statesmen would fail. 

A kind of "federalism by installments," in the words of David 

Mitrany, then becomes possible. (Haas, 1964) 
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Herman.Kahn, among others, has forecast the development 

of an extended period of the precise international climate 

which would permit such a development: 

We feel that the next thirty years will not be marked 
by as many politically and economically surprising 
and cataclysmic events .... There is a growing con¬ 
sensus that we are entering a period of general po¬ 
litical and economic stability as far as the frontiers 
and economics of most of the old nations are concerned. 

(Kahn and Weiner, 1967) 

Having developed a world of relaxed tensions, diminished 

armed conflicts between states, and a high degree of cooperative 

interaction and economic .interdependence, we next examine the 

position of the United States in such a Cooperative World.' 
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The affluence, individualism, and educational and tech¬ 

nological advances forecast for American society in the next 

several decades are quite consistent with U.S. participation 

in the Cooperative World. Drawing upon the special studies 

of Volume Two, this section will highlight implications of 

a cooperative world for the United States and those aspects 

of U.S. society which support such a scenario. 

As one of the most highly industrialized nations, the 

United States will find itself heavily involved in the devel¬ 

opment of the interlocking world economy forecast in thé pre¬ 

vious section. U.S. industry, will compete, actively in the 

international quest for raw material sources, markets for 

industrial products, and investment opportunities, and many 

of the transnational corporations which emerge will spring 

from roots in U.S. firms. Participation in the international 

consortiums which will be created for exploitation of the 

ocean's resources, .exploration of space,, and the development 

of global technologies will involve the United States both 

as a nation and as a source of advanced technology and in¬ 

dustrial power. The United States will continue as the world 

leader in large computers, automation, aircraft, ocean and 
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Space technology, and other highly advanced technologies. 

À cooperative world and an increasingly affluent United 

States should reinforce one another. The diminished threat 

to national security and the enhanced international economic 

opportunities should increase the general affluence of the 

United States, including the diffusion of goods and services 

among its citizens. Less money will be spent on defense and 

more on solving national and international economic and social 

problems. As the general public enjoys the friiits of af¬ 

fluence and reduced international tensions, public support for 

international cooperation should increase. 

The.federal government has successfully obtained public 

support for the increasing U.b. foreign involvement in the 

Twentieth Century, especially over the last twenty-five years, 

because of the increasing awareness by a more educated public 

of the responsibilities of a world power. Public opinion polls 

have consistently demonstrated that support for an active U.S. 

foreign policy is a function of education; the more educated 

the voter, the greater the probability that he will support 

an active foreign policy. The level of education within the 

American populace will continue to rise in the future. The 

goal of universal post-high school educational opportunities 

m 
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for every able high school graduate will approach full reali¬ 

zation, Future administrations will thus be addressing a 

more knowledgeable and better educated electorate which will 

be generally willing to support active U.S. involvement in 

the intensified cooperative international activities of this 

scenario. On the other hand, such electorates will at the 

same rime be more discriminating and less tolerant of un¬ 

acknowledged mistakes. 

The American public will also become more internationally 

oriented because of the transportation and communications 

revolution* . Affluence will enable greater numbers of Ameri¬ 

cans to travel abroad, and satellite communications will ex- 

panri the capability of television to bring global news into 

every American living room as it occurs. The public's per¬ 

ception and understanding of problems abroad will therefore 

be improved. 

Other factors impelling the American populace toward 

support for an active, cooperative foreign policy include 

the following: the national shift toward broad social goals 

directed at solving the internal problems of the United States; 

world economic interdependence; recognition of the universal 

indivisibility of such problems as pollution, ecology, food 



production and population control; the increasing destructive 

potential of war; and increasingly active participation of 

citizen pressure groups. 

The general climate of the Cooperative World will fa¬ 

cilitate the ability of the United States to solve its in¬ 

ternal problems. The present problems of air pollution, 

water pollution, radioactivity, urban sprawl, and social 

tensions can be traced in large measure to the past failures 

of decision-makers to perceive social costs and take them 

into account. By the year 2000 a better inforaed, better 

educated public will demand that public and private de.cision- 

ma.kers examine these "negative externalities", in ..the course 

of their economic decisions. ' Peter Drucker*s caveat pro¬ 

vides the framework for this force: 

The need is no longer so urgent as to make the gains 
to be expected from economic advance outweigh every 
other social consideration. We have already learned 
to raise the question whether the social price to be 
paid for the economic achievement is reasonable and 

justified. (Drucker, 1969) 

To some extent recognition of social costs and attacks on 

social problems will characterize all three scenarios, but 

the potential for success in this endeavor is greatest in 

the cooperative scenario. Facing a reduced external threat, 
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the United States can apply a greater share of its resources 

to such problems, and the cooperative environment will facil¬ 

itate international solutions to ^any of the problems which 
\ ; 

are just as rampant in other countries as they are in the 

United States. 

In a Cooperative World, the United States will be an 

international activist, providing initiative and leadership 

in the world community, to sustain stability, improve the 

conditions in the underdeveloped countries, and promote the 

betterment of mankind. Toward this objective the United 

States will increase its foreign aid, primarily through multi¬ 

lateral channels such as the United Nations,' the World Bank, . 

and other development agencies. In addition to financial 

assistance, the United States will expand technical assist¬ 

ance programs, providing technical experts in agriculture 

and industry, management consultants, and educators. Young 

people from the United States will be offered the opportunity 

for service abroad under new programs of national service.. 

The popularity of the Peace Corps in its early years illus¬ 

trates the results which can be obtained. 

.In the military sphere, thoughtful analysis of the Viet¬ 

nam experience will result in improved understanding of the 
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limitations of technological superiority in limited war and 

the employment of presently constituted military force for the 

solution of socio-political problems. A more realistic assess 

ment of U.S. capabilities will emerge from this process. At 

the same time, public support for the military establishment 

will diminish and Congress will slash military force levels, 

as indicated in Chapter I. The President's ability to employ 

military forces will also be subject to new Congressional 

restraints. Following withdrawal from Vietnam, the need for 

strategic mobility will increase in order to provide a cred- 
» * 

ible-U.S. capability to meçt its commitments, express .and 

implied, as forward deployments and overseas bases begin to 

decline. Graduallv the basis for this strategic inòbilitv 

requirement will shift to U.S. support of the multilateral 

peacekeeping forces. The United States will continue to 

find it necessary to maintain and periodically upgrade a 

nuclear strategic deterrence capability, which will gradually 

come to rely almost exclusively on missiles for delivery. 

As a percentage of GNP, the defense budget will remain at 

about current levels for several years, declining toward the 

end of the century as international stability continues. 

This chapter has thus far highlighted briefly some facets 
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of the international scene and the United States whi-ch are 

expected to develop in the Cooperative World. The final 

section will consider some of the implications which these 

developments may hold for the U,S. Navy. 

i ) 
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THE U. S. NAVY IN A COOPERATIVE WORLD 

In the Cooperative World the apparent threat facing the 

United States will decline considerably. As regional and 

international peacekeeping forces become effective, strong 

moral sanctions against unilateral intervention will emerge. 

The rise of new powers will create popular pressure within 

the United States for more equitable sharing of the burdens 

of world security. Within such a climate, redactions in de-, 

fense spending will appear attractive and the overall U.S. 

forces will be cut back. 

In an expanding United States, thrusting out in many 

new and sophisticated ways, the role of the Navy within the. 

U.S. military establishment is likely to be of increased 

importance. Overseas bases will decline to very low levels 

as a result of the reduced threat and domestic pressures 

within both the United States and the host nations overseas. 

In such an environment, the sea will assume increased stra¬ 

tegic importance. The Navy will perform its traditional 

roles—strategic deterrence, power projection, and sea con- 

trol—albeit with some important differences, and a number 

of new Navy roles will be added. The Navy envisioned in 

this scenario will range in size from small to medium-sized; 
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as such it falls between the very small Navy of the With¬ 

drawal World and the large Navy of the Conflictual World. 

Despite the growing international stability and coop¬ 

eration, total nuclear disarmament will not prove possible, 

although limited nuclear arms agreements will be achieved 

and nuclear proliferation will be inhibited. In this sce¬ 

nario, the U.S. nuclear deterrent will shift primarily to 

submarine launched ballistic missiles for a number of reasons! 

the advantages of mobility; relative invulnerability to 

detection and destruction; and remoteness from population 

centers. In the Cooperative World, it is possible that all 

nuclear weapons except an agreed number of missiles of 

specified maximum- outer dimensions would be banned under an 

international agreement verified by an inspection system. 

In the United States, the agreed number of missiles would 

be those aboard the Navy's ballistic missile submarines. 

The power projection role of the future Navy in this 

scenario will gradually shift from unilateral to multi¬ 

lateral control. Naval units are ideal national contri¬ 

butions to regional and international peacekeeping forces; 

as self-contained, reasonably long-endurance units, they 

simplify the interface problem. The U.S. contribution 
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toward such forces may consist primarily of high-speed naval 

units, while the less technologically advanced nations, which 

have abundant manpower, contribute ground forces. Inter¬ 

national naval peacekeeping forces will be able to respond 

rapidly to the typical small conflict, put ashore ground forces 

if necessary, and provide supporting naval gunfire, tactical 

air strikes, and logistic support. A significant portion of 

the future Navy in this scenario will thus be under the oper¬ 

ational control of regional and international organizations. 

In the Cooperative World, the United States will have 

national and commercial interests in every corner of the 

world. International trade will be at record levels, U.S. 

firms will be involved in development of commercial interests 

in every nation, and U.S. citizens will be abroad in un¬ 

precedented numbers as tourists, students, businessmen, and 

government representatives. Offshore and deep ocean devel¬ 

opment will actively involve U.S. corporations, reaching a 

higher level of activity in this scenario than in either.of 
\ * 

the others. The degree of protection which the United States 

will provide these far-flung interests will depend on a 

number of factors;, the declining threat and an assessment 

of the chances of shifting to the Conflictual World; the 
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effectiveness of the multilateral peacekeeping forces in 

this role; and the degree to which other states cut back 

their national forces in favor of reliance on multilateral 

protection. With few overseas bases, the U,S. protection 

which is provided would undoubtedly be the task of the Navy. 

The enormity of this task for the small to medium Navy en-* 

visioned in this scenario would dictate world-ranging, high¬ 

ly mobile units, and would probably require introduction of 

large surface effect ships of 50 to 100 knot capability. 

A number of new roles for the Navy might emerge in 

support of U.S. involvement in the Cooperative World; po¬ 

licing and enforcement of licenses issued by the inter¬ 

national regime for deep ocean development; enforcement of 

international agreements in such fields as transportation, 

fisheries conservation, and control of ocean pollution; 

deep ocean search and rescue; and the placement and main¬ 

tenance of underwater navigation aids in the deep ocean. 

In the stable international environment, it seems highly 

probable that between periods of conflict increasing non¬ 

military use would be made of the large pool of technically 

skilled manpower represented by the Navy. For a variety of 

political and humanitarian reasons, an increased role might 
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be assigned to the Navy in disaster relief, rescue, ciVic 

action, and medical assistance, both within the United States 

and in foreign countries. Since most of the international 

conflicts which would arise will involve the developing 

countries, this skill in civic action and nation-building 

would contribute toward effective performance in crisis, while 

also contributing to the positive image of the United States 

and the Navy. 

In facing these traditional and new requirements, there 

are a number of factors which will be significant to the 

future Navy in the Cooperative World. The combination of 

limited resources and far-flung commitments will make speed 

and mobility a prime concern in ship design. The general 

level of conflict will be low, which will encourage develop¬ 

ment of hardware, doctrine, and tactics for the small local 

conflict to the exclusion of the capability to deal effective¬ 

ly with a more serious international conflict. The pos¬ 

sibility of some catastrophe which would cause a major con¬ 

flict and a shift to the Conflictual World must not be 

neglected. Surveillance to support a close and continuous 

evaluation of the capabilities of other powers would be es¬ 

sential to warn of shifts toward conflict. As overseas bases 
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decline? the Navy role in surveillance is likely to increase 

to supplement satellites and other means. The future Navy 

is likely to place greater reliance on submarines, not just 

for strategic deterrence forces, but also for general pur-2* 

pose forces in order to take advantage of the difficulty in 

detecting submarines. Satellite surveillance will increase 

the vulnerability of surface units to detection. In the 

low-threat environment of this scenario, with movements for 

the most part unopposed, such monitoring might not pose 

serious problems, but in the event of shift to the Conflictual 

World, surface forces could prove unacceptably vulnerable. 

P.ersonneT.recruitment and retention are likely to be a 

primary factor in all three of the scenarios. In.the Coop¬ 

erative World, discontinuation of the draft is quite prob¬ 

able, and young men might regard the Navy and military ser¬ 

vice as f,irrelevantM in an atmosphere of low threat, ex¬ 

panding cooperation between nations, and many competing op¬ 

portunities for humanitarian service. Under such circum¬ 

stances and with an expanding U.S. economy, the poor and 

less well educated, for whom the Navy represents opportuni¬ 

ties for self-improvement and social mobility, may well 

constitute the most fertile manpower pool for Navy recruitment. 
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Certainly the Navy must provide every Navyman with chal¬ 

lenging, satisfying assignments; only effective appeal to 

higher-level individual needs will be successful in compet¬ 

ing with the many attractive alternatives in the civilian 

economy. 

A significant portion of deployed naval units in this 

scenario will be under the operational control of interna¬ 

tional organizations, which will pose new problems in command 

and control, logistic support, and administrative organiza¬ 

tion. Major reorganization will be required to reduce and 

realign the organizational structure to the new realities. 

The pace of technological change will be greatest in this 

scenario, resulting in many more potential weapons systems 

developments than can possibly be exploited within the limit¬ 

ed Navy budget. Reorganization must therefore provide for 

improved means for technology assessment to insure that 

those systems selected for development are those which will 

contribute the most to the Navy and the nation. 

The Navy in this scenario will thus be small to medium 

in size, with increased responsibilities for strategic de¬ 

terrence, surveillance, and protection of the growing U.S. 

interests on the seas and around the globe. The Navy will be 
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reasonably modern, world-ranging., and operating much of the 

time under international control. As the threat decreases, 

there will be great pressures to reduce the Navy; such re¬ 

ductions must be carefully balanced with' the reductions of 

other nations to avoid being caught ill-prepared by a sud¬ 

den shift to the Conflictual World, described in the next 

chapter. 



CHAPTER V 

THE CONFLICTUAL WORLD 

The conflictual model of this chapter reflects a world 

in which nations and peoples will be interacting and com¬ 

municating across every institutional and cultural spectrum. 

In contrast to the cooperative model of Chapter IV, this 

high level of interaction results in conflict due to the 

great diversity in levels of economic, political, and so¬ 

ciological development. A root cause of the conflict will 

be the inability of individual powers to subordinate their 

national interests to the common good. 

The Conflictual World will become i ^ T nncf-aT'ilo • -—o - j —- .~ — w 

as it transforms into a polycentric model. Instead of two 

principal nuclear superpowers of the bipolar era, three and 

perhaps as many as five major powers will assert themselves. 

Japan, China, and a combination of European powers will de¬ 

velop independent bases of power and independent policies. 

The polycentric system will enable the developing countries 

of the Third World to enjoy greater flexibility and in¬ 

dependence of action, including the freedom of defying the 

major powers and playing one off against another. 

i i 
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Conceptually, one can view the polycentric world as 

sets of major power national interests, which overlap and 

thereby create possibilities for cooperation or conflict. 

It is envisioned that the increased frequency with which 

conflicts occur in this scenario will result primarily from 

the increased diversity of potential conflicts rather than 

an overall increase in animosity. Within the polycentric 

model, the United States and the Soviet Union will wield 

significantly less influence than at present. Their ability 

to contain conflict through political influence alone will 

diminish considèrably. 

While vestiges of the East-West ideological, conflict 

will 1 t -n rr o ■>" f-ho r» r’T r> r* i r\ a 1 -Hh >’ti o q -p the tiTHSS Will be the 
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strident demands of people everywhere for the benefits and 

affluence of the modern industrialized state. These demands 

could increase economic competition among the major powers 

and among developing countries. Such competition will be 

a frequent cause of conflict. Among major powers the largest 

international economic problems will include: the secur¬ 

ing of sufficient raw materials to sustain their industries; 

the race to develop and expand international markets for 

manufactured goods; and the difficulty associated with 
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protecting their domestic enterprises from the increasingly 

stiff competition of other industrial states. These problems 

will increase in scope as the world economy becomes more 

integrated. Under the influence of the tendency noted above 

for nations to attach undue importance to their own immediate 

interests, they may often be unwilling to make the compromises 

necessary to reach international economic agreements, how¬ 

ever mutually beneficial over the longer range. Considerable 

expansion of world trade will develop in the conflictual 

environment, but this nationalistic attitude will prevent 

international trade and the world economy from achieving 

the same high degree of expansion forecast for the cooper¬ 

ative environment of Chapter IV. ' 

Among the developing countries, major sources of conflict 

will stem from ethnic and economic nationalism. Plagued by 

unchecked population growth, the massive social disruption 

created by the urbanization accompanying industrialization, 

and the rising expectations of their populations, developing 

nations will find themselves caught in a crisis of modern¬ 

ization.-. In a developing country riven by modernizing groups 

intent on reform and industrialization and the traditionalist 

groups demanding preservation of their cultural and ethnic 
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heritage, nationalism becomes the only available unifying 

factor. National leaders will be forced to assert themselve 

against the major powers in order to avoid being overthrown 

by their restive populations. 

Competition and self-interest will be keen in the re¬ 

lations between the industrialized powers and the developing 

countries. The major powers will compete among themselves 

for economic advantages in the Third World. The enlightened 

developing countries will form regional economic organiza¬ 

tions to enhance their bargaining position, playing the 

major powers against one another. The recent■success of 

the Persian Gulf states vis-a'-vis the western oil companies 

illustrates how future groups .of developing countries, will 

drive the hardest bargain possible in an attempt to improve 

their economic strength and enhance their prestige. Some 

intensely nationalistic, developing countries, however, will 

not be able to submerge their differences long enough to 

unite economically with their neighbors. 

• In the conflictual. environment of this scenario, it 

may very well prove impossible to reach a generally accept¬ 

able agreement for the development of the ocean's resources. 

.The prolonged, Unsuccessful effort to establish a uniform 



width for the territorial seas of all nations provides an 
i 

instructive example of the difficulty of such negotiations 

and also illustrates how failure to reach agreement may lead 

to widely varying claims and eventual conflict. Should no 

agreement be reached on the seabed, the rush to carve up 

this last unclaimed area of the globe could easily result 

in serious conflict and perhaps even armed struggles on 

the pattern of the Colonial Wars. Without cooperative de¬ 

velopment Under international auspices, only a few,techno¬ 

logically advanced nations would be in a position to develop 

their claims, which.would contribute to the already strained 

relations between the developed and underdeveloped nations. 

Other problems which are likely to contribute to conflict 

in an environment in which international agreement is dif¬ 

ficult or impossible include the following: pollution con¬ 

trol, the regulation of transnational corporations, the . 

competition for highly educated and talented individuals 

(the so-called !,brain drain11) , food production and dis¬ 

tribution problems, and development of the global technol¬ 

ogies, such as those discussed in Chapter IV. • 

The shifting, polycentric balance of power will create 

some feelings of insecurity among nations-in the Cohflictual 
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World, causing more nations to insist on their own nuclear 

deterrent. Not only will major powers possess substantial 

nuclear deterrent forces, but small industrialized countries 

and some of the larger developing nations will obtain limited 

nuclear arsenals. This nuclear proliferation will sub¬ 

stantially alter, if not erode, the major power nuclear bal¬ 

ance. Despite some increased'.uncertainty and the more wide¬ 

spread availability of nuclear weapons, the authors have 

concluded that nuclear deterrence will successfully inhibit 

general war between the major powers in the Conflictuel 

World. The polycentric model will,'however, reduce some of 

the constraints against limited war. between such Countries, 

particularly as .the years continue to pass without a nuclear 

detonation.' The increasing activity and potential for con¬ 

flict will cause the major powers to build and maintain 

sizable conventional forces, both as a deterrent vis-à-vis 

each other and as a credible instrument of power in their 

relations with the rest of the world. At least three of . 

the major powers--the United States, the Soviet Union, and 

Japan--will be first-rate maritime powers. 

Among the major, powers, conventional conflict will.be 

limited generally by objective or by size and type of force. 



Two of the major powers, by virtue of unique circumstances, 

will be able to use their conventional forces in a somewhat 

-more dominating fashion than the others. The central geo¬ 

graphical position and the traditionally large land army of 

the Soviet Union will enable it to dominate the land balance 

of power between Europe, China and itself. The geographical 

position, industrial capacity, and ocean tradition of the 

. United States will enable it to dominate the maritime bal¬ 

ance between the Soviet Union, Japan, and itself; The inter 

play between these two triangular power balances will rep¬ 

resent the main possibility for escalation from limited con- 

• flict to general war, 

•The potential for conflir.t m th*3 nnl.troovif*Tvrr^iri 

may be illustrated by a hypothetical dispute which breaks 

out between two developing countries. In this example, 

Pakistan, using new deep water drilling and production tech¬ 

niques, explores for and discovers oil in the sedimentary 

basins off her coasts in the Arabian Sea and the Bay of 

Bengal. Having found oil, "she unilaterally proclaims ex¬ 

clusive jurisdiction over the seabed in an.area extending 

150 miles from her coasts. India, lacking sedimentary basins 

•off her coasts, protests vigorously and insists that all 
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nations have a right to the exploitation of oil in water 

depths beyond 200 meters. Pakistan is unmoved. India at¬ 

tempts to move a drilling rig into the disputed area in the 

Arabian Sea, but Pakistan promptly sinks the rig. Feeding 

on the long-standing ethnic and religious animosity be¬ 

tween the two states, the conflict rapidly degenerates into 

armed clashes. The major powers, greatly alarmed, bring 

pressure on the two countries, and a thirty-day cease fire 

is arranged through the United Nations. The cease fire is 

quickly violated by the Pakistanis within the disputed area 

in the Arabian Sea. Japan, 'fearing disruption of her supplie 

of oil from the Middle East, ninety percent of which comes 

from the Persian Gulf, moves her fleet into the area in an 

attempt to intimidate the two belligerents. The Pakistanis 

perceive the Japanese move as an attempt to protect the 

investments of Japanese-based transnational corporations in 

India and the large India-Southeast Asia foodstuff trade 

carried by the Japanese merchant marine. The Pakistanis' 

resentment of the Japanese is inflamed by the disclosure of 

previous negotiations between Japanese oil firms and the 

Indian government regarding development of offshore oil. 
« 

Iran supports Pakistan, her Regional Cooperation and 
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Development partner, by threatening to close the Persian Gulf 

to Japan until the Japanese fleet is withdrawn. Western 

Europe and the United States, already deeply concerned, are 

greatly disturbed by this latest development, since Europe re¬ 

ceives fifty percent of its oil from the Persian Gulf and U.S. 

firms have substantial oil interests in the area. The United 

States is also concerned that the Soviet Union will try to 

.further its long-standing interest in the Persian Gulf and the 

Indian Ocean by coming to the aid of Iran. With vital in¬ 

terests such as oil flow and major investment at stake, there 

is considerable potential in -this highly charged atmosphere 

for an outbreak of armed conflict involving various com- 

‘Ojuin*uti4.uCci ouauco, utfc uuvxcl ulixOH, jcipdii , emu 

Western Europe, plus a number of smaller local powers. The 

possible outcomes of such a confrontation might include suc¬ 

cessful negotiated settlement; withdrawal by some of the pow¬ 

ers; a continuing armed stalemate; or outbreak of hostilities 

The important lesson of this scenario is that because . 

of the polycentric system the emergence of conflict does not 

automatically divide the world into two conflicting groups. 

Each major power, possessing its own nuclear deterrent 
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capability, will have considerable flexibility in protec¬ 

ting or even advancing its interests through the use of 

force. Alignments will shift in each new conflict, as each 

state evaluates the particular interests which it has at 

stake. 

Conflict between the major powers could just as easily 

develop as a result of a small power nationalizing the as¬ 

sets of a corporation from one of the major powers. The 

United States and Japan, for example, acting in conceit to 

compel Iran to release nationalized oil properties, could 

¿orne into conflict with the Soviet Union if the Soviets 

perceived an advantage to, be gained from supporting Iran. 

The potential for conflict between the majbr powers will 

be greatest in countries such as Iran where the interests 

of several principal powers interact. 

An’important contributing factor to maritime conflicts 

will be the increased mobility and flexibility of naval 

units. In the Confllctual World,'maritime powers will 

maintain considerable strength deployed in forward areas. 

When conflict develops, these forces will be rapidly re¬ 

inforced by units capable of transiting at 100 knots. The 

breakthrough in mobility could create such severe time 
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compression for decision-making during a crisis that 

time confrontations might escalate beyond the intent 

national authorities. 
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THE UNITED STATES IN A CONFLICTUAL WORLD 

Futurists generally agree that the United States in the 

year* 2000 will be more like today than different. The re¬ 

search developed in Volume Two, particularly Chapters VII, 

VIII, and IX, outlines the directions of U.S. society over 

the next several decades. Our primary concern in this section 

is.to note those forces and trends which either support or 

constrain U.S. participation in the Conflictual World. 

Chapter IV developed the idea that a better educated 

U.S. populace in the future would be more willing to support ' 

an active foreign policy, a concept equally applicable here 

despite the shift from the cooperative to the conflictual in¬ 

ternational environment. Improved communications and in¬ 

creased travel will also make the future citizen better in¬ 

formed on the international issues, which in the Conflictual 

World will be numerous and complex. 

These liberalizing trends could be countered by forces 

which, while subjectively less desirable, would strengthen 

the capability of the government to participate actively in 

a conflictual world. The increasing governmental controls 

requisite to a post-industrial service state and the increas¬ 

ing potential for governmental encroachment on individual 

75 

Jvsi\¡tfím;äMiä 



privacy will enhance the capability of the national admin¬ 

istration to ignore or even control public opinion. Instant 

nation-wide visual communications increase the potential 

effectiveness of governmental efforts to control the news by 

"interpreting" events so that they contribute toward a par¬ 

ticular governmental objective. Increasing numbers of in¬ 

dividuals dependent on some form of government largesse in 

the modern service state could find it more difficult to 

dissent. Although these observations fly in the face of 

present trends, such as the increasing activism' of highly . 

critical interest groups, the potential for governmental con¬ 

trol or influence of public opinion is iticreasing, a devel¬ 

opment which is likely to be exploited in the Conflictual 

World. If the foreign threats of the Conflictual World be¬ 

come sufficiently naked, the American public would not rebel 

against such increased’governmental controls, as was demonstrated 

in World War II and other times of crisis in the past. 

The exponential advance in technology will .continue to 

increase American affluence and advance the capabilities of 

American industry. Although the disruption and factionalism' 

of the conflictual international climate will restrain tech¬ 

nological progress and economic growth from reaching the levels 

:«3 
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achieved in the Cooperative World, U.S. industry in this sce¬ 

nario will still be operating at high levels and continuing 

to grow. Without the cooperative development of the previous 

scenario, however, the Third World will not make as much eco¬ 

nomic progress and the gap between the industrialized nations 

such as the United States and the developing nations will re¬ 

main wide, with progress toward closure improbable. The United 

States will be actively’ engaged in foreign trade to provide its 

growing industry with the raw materials of manufacture and out¬ 

lets for its finished products. Considerable interlocking of 

economies will result, and in order to protect its economic 

interests, the United States will increasingly find itself 

drawn into the shifting conflicts described in the previous 

section. 

The affluence of Americans, increased travel abroad, and 

the continuing economic difficulties of the developing coun¬ 

tries could well interact .in ways inimical to the interests of 

the United, States. It is not difficult to visualize attacks 

on U.S. embassies and missions, diplomats, various types of 

government representatives, or servicemen by the inhabitants 

of some developing country suffering from rising expectations . 

and declining living standards. U.S. citizens could find 
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themselves being used as ploys by insurgents in one of the 

continual internal rebellions mounted by frustrated radicals 

attempting to achieve social change by force. The larger 

numbers of Americans living and travelling abroad and their 

increasing affluence may contain the seeds of trouble. In¬ 

creased tension could result in unilateral U.S, interventions 

to rescue its citizens. Although the United States will con¬ 

tinue to exercise restraint when Americans are seized, injured, 

or killed by powers geographically or. politically close to 

the Soviet Union or China, it will employ unilateral force to 

rescue Americans from the developing-countries. -Whereas the 

United States has been reluctant to act against North Korea 

or China, ir has shown itself to be less inhibited about* act- ' 

ing in the Congo, Jordan, or the Dominican Republic. 

In the event conflicts arise ove.r the exploration and 

exploitation of the seabed, the United States is certain to 

have at minimum an indirect interest. Although the Japanese, 

the Soviets, the French, and several other nations are showing 

increased interest, the United States is presently the world 

leader in ocean technology. U.S. firms are certain to play 

an active role in any deep ocean development, whether under¬ 

taken for the United States or other nations. Diminishing 
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reserves of certain minerals, primarily oil, in economically 

exploitable deposits on land increase the potential for con¬ 

flict over the resources of the sea. As conflicts and disputes 

arise, the United States will inevitably be drawn in; if U.S. 

national interests are not directly involved, U.S. industrial 

interests will be, or the conflict may threaten to establish 

a precedent in international practice which the United States 

must challenge to protect its own long-range interests. 

Although there are forces and trends in American society 

which enhance the potential for U.S. involvement in the Con- 

flictual World or which may even generate some of the conflict 

situations, we must acknowledge problems which could divert 

the Americari will from an active foreign policy! The nation 

at present confronts massive problems in the urban crisis, 

racism, ecology and pollution, poverty, -and minority group 

activism. Wo guarantee exists that these problems will be 

solved by the end of the century. More than a few experts 

predict the presence of urban problems through the year 2000. 

Large resources will undoubtedly be devoted to attacking these 

difficulties, which will reduce the funds available for inter¬ 

national involvement. What is important for this scenario 

is to recognize that the nation*s internal problems could 



r 
dwarf foreign policy imperatives, undermine support for active 

foreign involvement, and drive the nation toward the World-wide 

Withdrawal of Chapter III. The more successfully the society 

addresses domestic problems, the easier it will be for the 

government to generate confidence and support for an active 

foreign policy in a conflictuel world. 

This brief discussion has highlighted certain aspects 

of future U.S. society.as they may affect this scenario. The 

implications for the U.S. Navy of the Conflictual World de¬ 

veloped thus far in this chapter will be explored in the sec¬ 

tion to follow. 
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THE U.S. NAVY IN A CONFLICTUAL WORLD 

r 
The Navy will assume increased importance among the fu¬ 

ture military services in a conflictual world. The inter¬ 

national polycentricity and continuation of.some of the trends 

noted in Chapter I will lead to a loosening of alliances and 

a decrease in the overseas facilities available to the United 

States. Since the U.S. will be intimately involved in the 

conflicts and politics of an interactive, conflictual world, 

it must be prepared to project power in this new environ¬ 

ment. Forward deployment will more often be accomplished by 

deployed units of the Navy rather than by the Army or Air 

Force. The.Navy will project power with its'ships, its. Navy- 

Marine team, and its organic aviation. The' concern of the 

national administration will be to deter nuclear war while 

simultaneously deploying sufficient conventional forces to 

protect U.S. interests. The validity of the strategic de¬ 

terrent and the mobility of the conventional forces will be 

major imperatives of the U.S. defense posture. 

Unlike the other scenarios, defense expenditures in the 

conflict model will steadily increase in the years ahead. As 

much as 15 percent of the Gross National Product will be 
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appropriated for military use by 2000 without straining the 

U.S. economy. 

In a conflictual world, the Navy will continue three of 

its present roles--strategic deterrence, projection of.power 

ashore, and sea control—and will assign new importance to 

the protection of off-shore investments. As in the other two 

scenarios, the Navy will continue to pursue its corollary 

mission of intelligence gathering. Because of the increased 

conflict potential and world-wide deployment, the Navy will 

be considerably larger than in the other scenarios and will 

require even greater mobility to meet its deployment demands. 

First, and of increasing importance, the Navy will pro¬ 

vide a sea-based nuclear deterrence with its submarine launch- ' 

ed ballistic missiles. The nation's primary nuclear deterrent 

force will shift from land-based ICBMs to mobile submarine 

platforms. The shift to an undersea deterrent will take ad¬ 

vantage of the expected difficulties in submarine detection, 

the mobility of the submarines, and the enemy's difficulties 

in targeting submarines. In a polycentric world where the 

strategic threat to the Uriited States could shift from one 

power to another, the sea-based deterrent force will provide 

the capability to reposition and concentrate strategic forces 

I 
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.to counter changing threats. I 

The second role of the Navy will be to project power 

ashore to protect U.S. interests or to localize conflicts 

between other powers. The conflicts inherent in a world of 

the type described earlier in this chapter, the world-wide 

economic interests of the United States, the increasing 

presence of U.S. citizens around the world, and the need 

to prevent an unfavorable shift in the balance of power will 

create situations in which the United States must be prepared 

to employ its military forces. The Navy’s role will be quite 

substantial because of its capabilities to: .(1) deploy ele¬ 

ments in forward areas with minimum base support; (2) carry 

.and deploy ground combat troops'; and (3) employ organic- 

aviation. Its role is enhanced by the number of areas of 

interest which lie adjacent to oceans. 

Third, the large volume of sea commerce resulting from 

the advanced state of world economic integration, U.S. need 

for raw materials, and the increasing size of dangerous or 

potentially dangerous foreign navies will place heavy de¬ 

mands on the U.S. Navy to protect these lines of communication 

and accomplish its function of maintaining sea control. 

The world-wide offshore investment of U.S. corporations 



will be substantial, reaching levels exceeded only in the 

more cooperative environment of Chapter IV. With less inter¬ 

national cooperation presumed in this scenario, the Navy 

must anticipate difficulties and be prepared to protect U.S. 

interests within the U.S. continental shelf, in disputed 

ocean areas, and in disputed areas adjacent to foreign shores 

With an increased percentage of the GNP assigned to de¬ 

fense, more funds will be made available for research and 

development in’ this scenario. Rising costs of weapons sys¬ 

tems, lengthening development lead times, and extended life 

cycles for weapons. systems will complicate the dilemma of 

determining which areas or. projects should be allocated E&D 

funds. Sizable financial' resources will be expended on.sub¬ 

marine detection and ABM systems. These areas will receive 

R&D emphasis because major breakthroughs in either by the 

United States or a foreign power would significantly affect 

the strategic nuclear balance. The increase in funds avail¬ 

able in a conflictual world would enable some effort to be 

expended oh some of the more esoteric projects' described in 

Chapter XIX, such as laser and anti-matter weapons. 

Present trends and the shifting political alignments of 

this scenario will continue to reduce the number of overseas 
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facilities available, even though the need for such fa¬ 

cilities will be greater in this scenario than in the other 

two. Overseas bases will continue to play a major role in 

the logistical support of deployed elements of the U.S. Navy. 

The high potential for conflict in any part of the globe and 

the advantages of short lines of communications will help to 

justify forward bases in the face of cost and gold-flow con¬ 

siderations. In the Conflictual World, this need will prob¬ 

ably be met at least in part by an afloat basing concept, an 

approach which would minimize overseas fixed assets and en¬ 

hance base mobility while meeting the primary need, of pro¬ 

viding overséas operating facilities. This might be the only 

viable concept in a situation of- changing alliance s truc Lu it; à 

Command and control of naval forces in this scenario 

will become increasingly complex with the increased size of 

the Navy, increased subsurface activities, greater forward 

deployment of forces, and increased potential for conflicts. 

The problems will be compounded by the loss of base rights 

(e.g„, communications stations) in some overseas areas. The 

time.compression resulting from surface ship speeds and the 

likelihood of conflict will create situations in which the 
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the trend toward greater centralization of command at the 

national level will continue3 national leaders will have to 

acknowledge the fact that time compression will not permit 

them to make the crucial decisions in many situations. New 

guidance must be developed within which the local commander 

may act with confidence and effectiveness in rapidly develop¬ 

ing situations. 

As in the other two scenarios, the personnel picture 

will be bleak. The manpower available for recruitment will 

be increasingly better educated but will be the product of 

an affluent, permissive' society. In a conflictual world, the 

Navy will probably be able to. take advantage of draft legis- 

•lation and a better public image of the military services 

due to the presence of foreign threats. These advantages 

will be offset, however, by the much larger personnel re¬ 

quirement. Retention and recruitment will be particularly 

difficult because of the high wages, reduced working hours, 

. • and increased benefits in the.civilian environment. The .state 

will increasingly guarantee many of the benefits which today 

are important military, fringe benefits. The personnel dil¬ 

emma for the Navy will be that its efforts to rely primarily 

on draft inducement by not competing effectively against 



civilis employment will be counter-productive1 if^ the 

world moves from conflict to another scenario. 

This concludes the development of the three scenarios 

of World-wide Withdrawal, the Cooperative World, and the Con¬ 

flictuel World, each of which has implications of its own 

for'the future Navy. Some of the more important implications, 

particularly those which are common to two or even three of 

the scenarios, will be amplified in the next chapter, which 

presents the conclusions of the study. 
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CHAPTER VI 

IMPLICATIONS FOR THE NAVY OF THE FUTURE 

The basic objective of this project has been to forecast 

the environment within which the Navy will have to operate 

to the end of the century. The inherent difficulty of this 

task was eased somewhat by the natural fascination which the 

year 2000 holds for the growing number of social and physical 

scientists who are turning to serious examination of the fu¬ 

ture. In the preceding chapters we have drawn heavily upon . 

this growing body of research in order to briefly sketch the. 

short-range future and three . scenarios which attempt to de¬ 

pict ' the-range of alternative future¿ which the Navy may . 

face by the year 2000. ... this chapter we will discuss the 

implications for the Navy of the differing world and national 

conditions which have been projected. 

For the short range, the next three or four years are 

expected to produce deepening rivalry-with the Soviet. Union. 

A period of maximum danger is anticipated in the mid-1970,s. 

As pointed out in Chapter I, our ability to survive this 

period of danger depends upon our ability to maintain a high 

state of readiness and to maximize resources devoted to the 
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operating forces. Toward this end research and development 

must be given a lower priority until the danger point of the 

mid-seventies is passed. The Soviets are expected to continue 

their growing expansionist activity in nations around the globe, 

while continuing their traditional interest in bordering na¬ 

tions. The new dimension of Soviet activity is thus its glo¬ 

bal maritime character; the U.S. Navy may thus expect in¬ 

creased responsibility in countering the Soviet threat over 

the next few years. The nature of any conflict or even any 

serious new threat of conflict during the early seventies 

could have a fundamental effect upon the character of the 

U.S. Navy during the last twenty-five years of the century. 

The Soviet naval build-up in reaction to the Cuban missile' 

crisis and the U.S. reaction to the threat posed by Soviet 

surface-to-surface and air-to-surface missiles illustrate 

the point. 

In the longer-range future, each of the scenarios has 

envisioned continuation of the traditional roles of the 

Navy: strategic deterrence, power projection, and sea con¬ 

trol. The discussion which follows will first consider the 

differing implications for these three traditional roles 

and then examine some of the potential new roles which the 
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future may bring for the Navy. j 

All three scenarios forecast a relatively larger role 

for the Navy in providing strategic nuclear deterrence. Based 

on the research of the futurists surveyed in this study, the 

authors have predicated that there will be no general war, 

either nuclear or conventional, in any of the three scenarios. 

Some limitation of nuclear arms is likely, although a pro¬ 

longed Conflictual World could inhibit such agreements, but 

even under the favorable conditions of the Cooperative World, 

••complete nuclear disarmament is not considered likely by the 

end of the century. The degree of nuclear proliferation is 

expected to vary depending on the world conditions which 

materialize—both World-wide Withdrawal and the Conflictual 

World would tend to cause nations to develop their own nu¬ 

clear forces, while proliferation would be somewhat inhibit¬ 

ed in the Cooperative World, To counter these nuclear threats 

the United States will thus find it necessary to maintain 

strategic deterrent, forces through the. year 200,0. An in¬ 

creased proportion of this deterrent will shift to the Navy 

and the ballistic missile submarine, regardless of which 

scenario the future world most closely resembles. 

The principal advantages of the mobile undersea platform 
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over other types of nuclear forces stem from the strengths 

of the submarine: relative invulnerability to detection and 

destruction, and remoteness from population centers when on 

station. These advantages are expected to continue during 

the period under study; indeed, in marked contrast to their 

general optimism regarding technological possibilities, sci¬ 

entists have suggested that nothing is less probable than a 

breakthrough in tracking quiet submarines operating at depth. 

In addition to its strategic role, the importance of the sub¬ 

marine in conventional and limited warfare will also increase, 

based on' these same advantages. 

The power projection role of the Navy was found to be 

subject to more variation under differing world conditions 

than the strategic deterrent role. In the Conflictual World 

the shifting alliances and multiple, changing threats will 

require a large Navy, able to project power at locations 

around the globe, often on a unilateral basis. In World¬ 

wide Withdrawal and the Cooperative.World,•the requirements 

are less stringent. Although power projection in the Co¬ 

operative World will be global in range, both the level and 

frequency of conflict will be low, and the response will be 

primarily multilateral. These factors will tend to decrease 
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the size of the U.S. naval forces required in the Coopera¬ 

tive World. In World-wide Withdrawal, the nature of U.S. 

response will be considerably modified from that of the 

recent past. Only those'conflicts which seriously threaten 

the world stability upon which withdrawal depends will incur 

a U.S. response. U.S. interests will be centered primarily 

within.the Western Hemisphere; it will require a threat to 

a truly vital interest to involve the United States further 

afield. Responses are more likely to be unilateral. In 

.such a climate, the Navy will provide a principal .means of 

power projection. Naval forces available for this purpose, 

because of.severe competition for resources i'u a United 

States beset with internal problems, will be limited in num¬ 

ber and designed for regional operations primarily from U.S. 

ports-. 

Sea control, the third traditional naval role, is perhaps 

less affected than power projection by variations in world 

conditions. Although there were differences in degree, 

world trade was found to increase substantially in all three 

scenarios. A highly industrialized nation such as the United 

States will require access tt> both resources and markets 

around the world, even under conditions similar to World-wide 
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Withdrawal, and most of this increased trade will continue to 

move by sea. Toward the end of the century, there will also 

be substantially increased U.S. commercial' interest in ocean 

resources. As in the case of world trade, development of 

ocean resources will be most advanced under the conditions of 

the Cooperative World, somewhat inhibited by the lack of co¬ 

operation in the Conflictual World, and most adversely affect¬ 

ed in World-wide Withdrawal. The fundamental long-term trend 

toward increased world trade and increased commercial devel¬ 

opment of ocean resources will require sea control forces to 

insure the integrity of vital' sea areas and lines of com¬ 

munication the world over. The foreign threat to these 

interests will vary with world conditions, being greatest in 

the Conflictual World, much less in World-wide Withdrawal, 

and least in the Cooperative World. The exact size and type 

of forces required for the sea control role will thus be 

determined by a complex interaction between the development 

.of world trade and deep ocean interests on the one hand and 

the perceived threat on the other. Because of the critical 

and direct relationship between overseas lines of communi¬ 

cation and the continued economic strength of the nation, 

however, sea control forces will be of fundamental importance 
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regardless of the world conditions which develop. 

Among potential new or newly important roles, Navy re¬ 

sponsibility for surveillance and intelligence gathering is 
\ 

expected to increase regardless of the world conditions which 

develop. Surveillance was found to have increased importance 

in each of the three scenarios to forewarn of shifts in world 

conditions and to warn of actual conflict. Intelligence re¬ 

garding nuclear capabilities of potential enemies will con¬ 

tinue to be essential under any foreseeable world conditions 

to warn of a breakthrough which would significantly alter the 

nuclear balance of power. The number' of overseas bases is 

expected to decline from present levels regardless of world 

conditions, a subject to be explored further below. As a 

result of fewer overseas bases, the Navy will enjoy unique 

advantages of accessibility to foreign nations from the 

safety of international waters. The Navy role in intelli¬ 

gence and surveillance is therefore expected to increase 

relative to .the. other services. Electronic intelligence 

gathering of all types, including HFDF, and submarine de¬ 

tection and tracking efforts, will shift increasingly to 

mobile surface and subsurface platforms. Satellites will 

play an increasingly important role, augmenting mobile sur¬ 

veillance with long range overhead capabilities. 
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Other potentî-al new roles for the Navy include service 

in regional and international peacekeeping forces, enforce¬ 

ment of international agreements for the development and 

protection of the ocean's resources, deep ocean search and 

rescue, underwater navigation aids, and policing of inter¬ 

national agreements on ocean pollution. Undoubtedly the most 

challenging of these will be the development of multilateral 

naval peacekeeping forces, in which the United States would 

play a critical role. Obviously these new roles would be¬ 

come most significant in a world which most resembles the 

cooperative scenario, although some would also be found.to 

a lesser extent under other world conditions. 

In the Cooperative World and to some extent in "World-wide 

Withdrawal, the Navy will have a larger role in social action. 

Under the compelling internal problems of World-wide With¬ 

drawal, for example, the Navy might be called upon to con¬ 

duct training and development programs in the United States 

to ease civilian unemployment. In the Cooperative- World, with 

its reduced threat and increasing stability, the techno¬ 

logical skills of the Navy could be utilized in nation-build¬ 

ing and other international developmental and educational pro¬ 

grams 
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In carrying out its assigned responsibilities, tra¬ 

ditional and new, the Navy will face a number of problems 

in the future. Several of the more important problems will 

be explored in the discussion which follows, with emphasis 

on the differing implications of these problems under the 

range of world and national conditions which has been project¬ 

ed. The difficulties created by shifts in world conditions 

from one scenario to another will be a recurrent theme through¬ 

out this portion of the discussion.- v 
* 

The resources available. for national défense will vary 

/ 
widely under different world conditions, pferhaps ranging 

from three percent of GNP in World-wide Withdrawal, to a high 

of fifteen percent in-the Conflictual World..* In Chapter 
i 

XIII, it is estimated that by the year/ 2000, the funds al- 

/ 

located for national defense could range from $50 billion to 

nearly $500 billion annually. Then/as now, however, justify- 
i 

ing the funds necessary to meet national defense require- 

/ 

ments will present problems* This problem is likely to be • 

most severe in the withdrawal ap'd cooperative worlds. The 

public and the Congress have a/tendency to base defense al- 
/ ¢ / 

locations on an assessment of the intentions of potential or 

actual enemies, rather than upon an assessment of enemy 
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capabilities. In World-wide Withdrawal, under the pressure 

of internal problems, this could lead to severe reductions 

in funds for the Navy, particularly as the withdrawal of 

other nations made enemy intentions appear increasingly be¬ 

nign. Similarly, the lack of apparent threat in the Coop¬ 

erative World could lead to drastic cuts. In these cir¬ 

cumstances there is real danger that concentration upon an 

assessment of enemy intent will encourage reductions of U.S. 

forces to levels at which they are no match for enemy capa¬ 

bilities. This situation could prove highly destabilizing. 

A sudden shift toward the■Conflictuel World would then find 

the United States and the Navy ill-prepared. The Navy must 

do everything in its power to insure that enemy capabilities 

are understood and that U.S. naval forces do not get serious¬ 

ly out of balance with potential enemy capabilities. While 

military manpower can be adjusted rapidly, weapons system 

development and procurement require such an extended period 

that any sudden crisis must be met with forces in being. 

This general problem increases the importance of effective 

and continuous long-range forecasting. Resources must be 

programmed on the basis of future rather than present con¬ 

ditions If the Navy is to be effective. 
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Overseas base rights are expected to decline in the future 

under any foreseeable world conditions* Under withdrawal, fi¬ 

nancial problems and the basic internal orientation of the 

United States would probably eliminate most overseas bases. 

In the Cooperative World, the low threat would reduce the re¬ 

quirement for overseas bases. In the Conflictual World, al¬ 

though the world-ranging naval operations would greatly in¬ 

crease the requirement for overseas basing, the shifting al-. 

liances of the polycentric world would create political pres¬ 

sures for reductions in overseas bases. The trend toward 

fewer overseas bases will create problems for intelligence 

gathering, as mentioned above, for communications, and for 

logistic support. In the. face-of the greatly increased re¬ 

quirement fòr overseas support, afloat basing is expected to 

reach an advanced state of development in the Conflictual 

World. The lack of overseas bases would pose significant 

problems in the event of a shift from either World-wide With¬ 

drawal or the Cooperative World to the Conflictual World. 

There are several’factors which will operate to make 

changes in the existing Navy organization imperative in the 

future. Under the current organization, development, pro¬ 

curement, and administration are carried out independently 
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for air, surface, and undersea forces. Organization along 

the lines of force "types" limits the NavyTs effectiveness 

in a combat environment requiring all three force elements. 

Communication difficulties among submarines, ships, and air¬ 

craft illustrate the point. In a similar manner, the duality 

of administrative and operational command lines may bear 

re-examination in the interests of efficiency, economy, and 

responsiveness.' 

Future development of technology ’will present the Navy 

with a bewildering array of potentially attractive opportuni¬ 

ties for research and development. The organizational mechan¬ 

isms for technology assessment must be improved to insure 

that projècts selected for development will contribute the 

most to mission performance of the entire Navy. Improved 

means of technology assessment will become particularly crit¬ 

ical in World-wide Withdrawal, in which the severe fund lim¬ 

itations will dictate that much of the uncertainty be elimin¬ 

ated before..the decision is made to procure a promising de¬ 

velopment for fleet use. The future will require a Navy which 

is highly flexible and responsive; organizational emphasis 

on mission rather than on type of force will help to achieve 

those ends. 
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The command and control of future naval forces will con- 
, » 

tinue to be a significant problem, particularly as time com¬ 

pression becomes more severe with improvements in speed and 

mobility of forces. The long-term trend toward centralized 

V 
control will undoubtedly continue regardless of the world con¬ 

ditions which develop. The increased destructiveness of weap¬ 

ons will intensify the desire of those in the highest po¬ 

sitions of authority to make sensitive decisions themselves, 

and improved communications will provide the means of satis¬ 

fying that desire. Under the predicated condition of no gen¬ 

eral war, the level of conflict will be sufficiently low even 

in the Conflictuel World that centralized decisioiirmaking 

could'' be achieved without saturating the decision network-. • . 

The one counter-trend is the decrease in time available 

to render critical decisions. Particularly under the circum¬ 

stances of the Conflictual World, with its shifting alliances 

and threats, the on-scene commander may be the only one able 

to .render a decision in time in a. rapidly developing situation 

This eventuality must be recognized by higher levels of na¬ 

tional authority in order that they may provide the commander 

with advance guidance within which he may effectively act. 

« 

The tendency for strong central control could create problems 
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in the event of a sudden shift to the Conflictual World after 

prolonged existence of withdrawal or cooperation; not only 

would responsibilities have to be realigned> but field com¬ 

manders would find themselves faced with sensitive political 

decisions for which they had not been prepared by experience. 

Recruitment and retention of naval personnel will con¬ 

tinue to present major challenges throughout the entire range 

of national and world conditions which has been'forecast. 

The smaller navies of the withdrawal and cooperative scenarios 

would require fewer personnel, but popular support for mili¬ 

tary service is also likely to be lower in these circumstances 

because of the reduced threat. Draft legislation would prob- •• 

ably be available only to meet the large personnel require- 

irients of the Conflictual World. Although the Navy's man¬ 

power will be drawn from a larger pool of eligibles in the 

future, the trend toward diminishing inclination for military 

service is expected to continue during the period under stúdy. 

The political activism characteristic of civilian life will 

have its military counterpart; demands for impartial adju¬ 

dication of grievances and collective bargaining will emerge. 

Whether or not this trend continues to the point of military 
I 

unions, the attitude that military service to one's country 
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provides its own reward seems destined for further serious 

decline. 

The attractiveness of military service will also be 

affected by an erosion of relative military benefits. The 

modem welfare state will provide guaranteed income and sub¬ 

sidize housing and medical care for all its citizens. The 

security of military service and its traditional fringe 

benefits will therefore have less appeal. It will be diffi¬ 

cult and costly for the Navy to maintain comparability with 

the increased leisure of civilian employment. This trend 

could force the Navy tp institute the Blue and Gold- crew 

concept for the majority of its vessels. Difficulty in cqm- 

p'eting with the many attractive opportunities .for civilian ■ • 

employment could mean that underprivileged youth, women, and 

various minority groups seeking upward mobility or opportuni¬ 

ties for self-development might become important sources of 

future Navy manpower. The only counter-trend found through¬ 

out the range of conditions .examined was the possibility 
• " ‘ . • ' * * • . • 

that widespread unemployment in the advanced stages of with¬ 

drawal might improve the relative attractiveness of military 

service. 

Earlier retirement in civilian employment and the general 
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youth-orientation of American culture may bring about a 

younger officer corps and a shorter naval career. By 1990, 

for example, an officer might achieve flag rank at age 35 

and return to civilian life by age 45. Similar acceleration 

would occur within the enlisted ranks. 

Technical sophistication of the Navy could foster a basic 

change in the personnel structure. For example, personnel 

might be classified into the following categories: 

a. Officers - highly educated and trained to command 

and manage naval forces through experience in the develop¬ 

ment and operation of surface, subsurface, and aviation com¬ 

ponents of the Navy. Technical complexity will foster a. 

‘ wider variety of career'paths and some further- specialization 

among the officer corps. 

b. Officer Svstems-Engineers - technically trained and 

frequently retrained to maintain qualifications for supervision 

of maintenance and operation of complex weapons systems as 

officer technical specialists. . . 

c. Enlisted Specialists - technically trained to operate 

or maintain particular equipment within a narrowly defined 

technical rating. Competition with civilian industry may 

necessitate payment of these enlisted specialists on the basis 
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of civilian trade scales, abandoning the traditional parity 

between paygrades in different specialties. 

d. Seamen - unskilled personnel moderately paid and 

\ 

volunteering either for a few years or in anticipation of 

education and training leading to a career as an enlisted 

specialist or as an officer. 

The officer systems-engineers and the enlisted special¬ 

ists would in many cases have exact civilian counterparts. 

Since the primary emphasis within these categories is upon 

technical rather than military skills, the mobility between 

military and civilian employment for qualified technical 

personnel is expected to increase. Irr a military build-up, 

such as might be required by a shift from withdrawal or co¬ 

operative conditions to conflict, skilled experienced per¬ 

sonnel could be recruited directly to meet requirements at 

advanced levels. 

This study is regarded as a beginning. In the opinion 

õf thë authors, the technique of evaluating the future through 

a series of scenarios proved useful in assessing the environment 

within which the future Navy will operate. Through this de¬ 

vice the ideas of forward thinking physical and social sei- . 

entists could be contemplated under varying world and national 
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conditions in order to derive possible implications for the 

Navy. The deliberately wide focus of this study has precluded 

in-depth analysis of many important problem areas; a broad 

study such as this may be used to best advantage to reveal prob1 

lems which deserve further analysis. From the many possibili¬ 

ties, the authors suggest the following subjects for further 

investigation: 

a. National and Naval Strategy - strategies adapted to 

the world conditions in the three scenarios, and consistent 

with the resources which would be available under such cir¬ 

cumstances. 

b. . Personnel Problems - recruitment, retention, in¬ 

creased leisure, the iiup 11cations of increasing technical 

complexity, training disadvantaged personnel, personnel mo¬ 

tivation and job satisfaction. 

c. Naval Organization - simplification to reduce in¬ 

ternal rivalry, improve technology assessment, and improve 

efficiency and responsiveness through mission orientation. 

d. Reduced Overseas Bases - afloat command and control, 

communications, electronic intelligence gathering, and lo¬ 

gistic support. 

e. Multilateral Naval Peacekeeping Forces - doctrine, 
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hardware, training, and command and control. 

f. New or Increased Navy Roles - strategic deterrence, 

surveillance and intelligence, international operations, 

social action at home and abroad. 

g. Command and Control - increasing centralization, 

freedom of action by field'commanders, time compression for 

decision-making, organizational implications of tight cen¬ 

tralization, and analysis of command and control problems 

under differing international climates. 

h. Hardware -submarine detection, improved surface 

and subsurface speed, mobility, and flexibility. 

There are new research techniques that have evolved in 

recent years for the purpose of analyzing the future.which 

may prove useful in further studies. These new techniques 

are included under the general term "forecasting." Since 

its development during the 1960's, forecasting has grown 

rapidly and is now approaching'the status of a new science. 

Many forecasting techniques involve manipulation of large 

amounts of data, sophisticated mathematical procedures, and 

computer simulation. A brief discussion of some of these 

new techniques is included in Chapter XIV. . 

The authors recommend that technological and social 
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forecasting be continued both within the office of the Chief 

of Naval Operations and at the Naval War College. Within 

OPNAV, forecasting efforts should concentrate primarily upon 

\ 
technological innovations and developments internal to the 

national government, the Department of Defense, and the Navy 

Department. Primary emphasis for the forecasting studies 

at the Naval War College should be on external societal in¬ 

fluences which may precipitate change within the Navy. The 

Navy is formulated by, drawn from, and reflective of society. 

It must adjust to the realities of societal change. This 

objective can be accomplished only through an’awareness of 

tirends and continuous adaptation by the Navy..-The only al- . 

tcrnative is periodic major-readjûstmeiit, which is inherent¬ 

ly more difficult to achieve and also creates unacceptable 

disruption. 

The authors found that participation in this study has 

produced a basic change in their individual perceptions of 

.the process of societal change and heightened their sen¬ 

sitivity to underlying causal factors. Everyday experiences 

and events from the daily news are now tested unconsciously 

by each participant against his personal perception of the 

long-range future, which is thereb}^ being continuously modified, 
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This report thus has the disadvantage of being a static repre¬ 

sentation of what is inherently a dynamic and personal pro¬ 

cess. The reader of the forecasts in this volume and the 

supporting studies in Volume Two can, however, bring to bear 

his own interests and experiences and achieve a unique in¬ 

sight into the Navy's future which is tailored to his own 

needs. The authors remain firmly convinced of both the need 

and the usefulness of forecasting studies and will consider 

themselves amply rewarded if this report makes some small 

contribution toward stimulation of such efforts within the 

Navy.1 

\ 
1¾. V 
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CHAPTER VII 

THE INDIVIDUAL AND SOCIETY 

by 

LCOL Frank A. Hart, U.S.A. 

Within a decade or two it will be generally under¬ 
stood that the main challenge to U.S. society will 
not turn around the production of goods but around 
the difficulties and opportunities involved in a 
world of accelerating changes and ever-widening 
choices. Change has always been a part of the hu¬ 
man condition. What is different now is the pace 
of change, and the prospect that it will come faster, 
affecting every part of life, including personal 
values, morality, and religious, which seem most 
remote from technology, (Ways, 1964) 

Introduction 

Max Ways’ assertion expresses clearly the view of most 

futurists concerning the challenges which will confront U.S, 

society. To provide the underlying social basis for the 

scenarios developed in Volume One, this chapter will explore 

predicted.changes in social forces and institutions. The 

discussion which follows relates to the American society, 

but in a more abstract sense it pertains in large measure 

to any other affluent, post-industrial society of a non- 

totalitarian nature. The interaction of technology, demography, 
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increasing affluence, and an accelerating rate of societal 

change drives the forecasts. The analysis in this chapter 

will indicate how these forces impact on the various aspects 

of society. 

Although the subjects in this chapter will not be drawn 

together to produce a scenario the reader might well combine 

them into a more optimistic view of society than is intended. 

The sum of the predicted forces can appear almost utopian. 

Actually, several cautions must be advanced. Some of the 

trends such as increasing individuality and increasing social 

control are inherently contradictory. It would be foolhardy 

to predict which-would prevail. The spcial forces leading 

to a permissive, individualistic society could well generate 

repressive reactions. Large elements of the U.S. population 

are uneasy with the present direction of society. They 

probably will become even more so in the future. This un¬ 

easiness with the future and a nostalgia for a perceived past 

might well combine with some future economic, social, or po¬ 

litical crisis to produce a more closely regulated society. 

Technology will increasingly favor the state's ability to do 

so. The potential for social controls will be discussed in 

Section Four of this chapter. 



In the arrangement of social forces and phenomena which 

followsj the reader ought not feel that various subjects 

are assigned an equality of importance by virtue of their 

position within the chapter. The organizing arrangement was 
' . 1 • 

selected for clarity and is unrelated to any scheme of rela¬ 

tive importance of the subjects discussed. 

"The Individual and Society" will be covered under the 

following headings: values and rights; life style of the 

individual; social regulation; urban problems; and intellectual 

institutions. 

2. • Values and Rights 

■ a.. Equality. ' Equality, in the' United States will become, 

increasingly meaningful as a result of the continued trends 

toward egalitarianism and meritocracy, the diffusion of goods 

and services, and the effective democratization of the country. 

The continued lowering of barriers to educational opportuni¬ 

ties and the increasing indifference of business and govern¬ 

ment to any.occupational prerequisites other than education . 

and ability will advance meritocracy and egalitarianism. The 

New York and California examples of guaranteed college ed¬ 

ucations for every able high school graduate appear as the 

wave of the future. The present levels of social services 
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in the. fields of medicine, unemployment, minimum income, and 

retirement are only the forerunner of an increasing diffusion 

of goods and services throughout society. 

Although formal democratization of the United States 

took place in the last century, it appears that effective 

democratization is occurring at the present time. The ex¬ 

panding scope and range of education and the wide spectrum 

of occupational experiences in a technologically sophisticated 

society are providing the citizenry with a political compe¬ 

tence which will manifest itself in increasingly effective 

challenges to the views and authority of the governing elites. 

(Knorr, 197 0). 

The demand .of minority groups lux.- equality will escalate. 

Their sense of being exploited will continue to increase even 

as the degree of objective exploitation decreases. Racism 

will remain a major irritant in U.S. society. Increasing 

black control of major metropolitan areas and the continued 

presence of the urban problems will fuel black-white an¬ 

tagonisms. (Parsons, 1968) 

Tokenism will not satisfy the female demand for equality. 

The feminist movement will probably gain force as those 

aspects of the life style of the individual which diminish 

:-^ ^ ^ 
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woman's traditional role gain momentum. (Ginzburg, 1969) 

Serial careers, temporary marriages, the diminished influence 

of the family, and population control pressures, will all 

promote the female cause. (Ehrlich, 1970; Ridley, 1968) 

b. Privacy. The degree of privacy available to the 

individual becomes an increasingly difficult phenomenon to 

forecast because the impact of the present social forces 

will be manifested in contradictory ways. Preeminent among 

the results will be the possibility of major encroachments 

on individual privacy stemming from increased urban density, 

technological capabilities, and demands for- increased govern¬ 

mental services'. -In 1'967, 70% of the.U.S. population lived 

in urban areas; the'percentage'is expected to be 85% by 

2000. Urban density will increase. The population concen¬ 

tration gains significance when coupled with the technological 

and information acquisition capabilities of government. 

Government's capability to monitor the individual will not 

be inhibited by technological constraints. Surveillance and 

computer information handling capabilities will continue to 

expand. Increased urban problems combined with greater de¬ 

mands for governmental services and responsiveness will increase 

the potential for social regulation. Recent publicity about 

113 



o 

the government's projected national data bank raised hor¬ 

rified cries from numerous congressmen, but post-industrial 

service states require such facilities to be responsive. It 

would be difficult to deny that the rising demand for en¬ 

larged and more responsive social services will necessitate 

more sophisticated statistical and information gathering 

capabilities. The potential for privacy invasion grows. 

This privacy invasion is not limited to the actions or files 

of government alone; numerous non-governmental organizations 

amass files on large segments of the population. (Bell, 19.67) 

To some extent the encroachments on individual privacy 

. will be mitigated by the increasingly plural nature of 

society and by the varieties of choice in career, marriage 

and leisure. (Toffler, 1970) 

c. Individuality. The individual will confront expanding 

opportunities for individual choice in life-style. A plethora 

of subcultures will emerge from occupational specializations, 

recreational opportunities, age differences, and marital status 

differences. Not only will the spectrum of subcultures be 

wide but many individuals will probably relate to subcultures 

in several areas, moving from occupational to recreational to 

marital ("the world of the formerly married," for example) 
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for their primary societal relationships. Society will con¬ 

tinue to breed new specialties of an increasingly refined 

nature as its technical base increases in complexity. Be¬ 

cause of increased leisure, recreational forms will proliferate 

as well as become increasingly important; subcults will con¬ 

tinue to develop around the various recreational activities. 

(Toffler, 1970) 

Individuality will be furthe.r enhanced by serial ca¬ 

reers, temporary marriages, geographical mobility, and 

transience of property. 

The increasing opportunities for individuality will not 

be costfreè or unimpeded. The costs may be considerable in • • 

terms encroachment of individual privacy and in the social 

controls necessary to implement the services provided the 

individual. Population increase, knowledge expansion, and 

technological growth will constrain the individual^ ability 

to exercise free', rational choices concerning his future. 

Additionally, all but the most exceptional individuals will 

be constrained by meritocratic trends limiting the range of 

occupations and degree of affluence available to them. Finally, 

some individuals will experience psychic difficulties in 

their efforts to adjust to the increasing changes and choices. 
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(Bell, 1968) 

d. Hedonistic/Sensate Trends. U.S. society will con¬ 

tinue to exhibit increasing aspects of a sensate culture 

comprising broad multifold trends characteristic of the last 

several centuries of western civilization. The culture ex¬ 

hibits features variously termed secular, humanistic, this- 

worldly, utilitarian, hedonistic and permissive. Technological 

advance, affluence, diminished family influence, and increas¬ 

ing individuality will strengthen the hedonistic and per¬ 

missive aspects of the sensate culture in the next several 

decades. (Sorokin, 1964; Kahn and Weiner, 1967) 

e* Property. Future property will be stamped by the 

•increasing appearance of the economics of impermanence or 

transience. Durability of goods will diminish. More nbuy, 

use, and throw-away” goods will appear. This- phenomenon 

will result not so much from planned obsolescence as from 

technological advances. Uncertainty about future needs will 

result in goods being built for short-term use. All this 

further increases disposability. (Toffler, 1970) 

Man's desire to fulfill temporary needs will lead to 

another aspect of the economics of transience. Temporary 

man-thing relationships such as rented cars, rented homes, 
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rented furniture, and rented appliances will spread. Geo¬ 

graphical mobility, short-term needs, and modification of 

man's acquisitive instincts creates this phenomenon. (Hell- 

man, 1970) 

3. Life Style of the Individual 

a. Serial Careers-and Renewed Education. The most signi¬ 

ficant change in career patterns over the next several decades 

will probably be a move toward multiple sequential careers 

for the individual. Specialization will continue to in¬ 

crease the number of occupations as technological innovation 

¿educes the life expectancy of any given job. The result 

will probably be a tendency in the direction óf "serial ca- . 

reers." Rather than programming himself for a career in a 

particular specialization, man will recognize that he will 

face a series of careers, perhaps all within the same career 

trajectory. (Ginzburg, 1969) Career changes will be in¬ 

terspersed with periods of renewed education. This trend 

will be advanced by the younger generation's diminished con¬ 

cern for security as well as by job specialization and ob¬ 

solescence. The service state's benefits will continue to 

erode individual preoccupation with job security. (Bell, 

1968; Toffler, 1970) 
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b. Leisure. Future man will cope with increasing lei 

sure time and facilities. Of course, the U.S. could retain 

its present work structure and divert its increased produc- 
l 

tivity to conquer the national social and ecological prob¬ 

lems. Such an undertaking appears unlikely; hence the fruits 

of affluence will probably be spent on leisure. 

Leisure opportunities will arise from the interaction 

of technology and affluence. Automation will continue to re¬ 

place routine activity in many aspects of business and home 

life. (Azimov, 1968) More individuals will have larger parts 

of their time free for non-work activities. The exact work 

pattern'is in doubt but it might follow the present trend of 

shorter work weeks and longer week-ends. Leisure industries 

will appear in many forms such as "experiental" industries 

created to provide pre-programmed experiences. (Bell, 1968; 

Toffler, 1970) 

Increased leisure opportunities will not be an unmixed 

blessing. • Society will be confronted with a crisis in values 

between the psychic orientation required for work and that 

required for leisure. The work ethic is oriented to achieve¬ 

ment and organization toward some specific end, while leisure, 

becomes increasingly permissive and exploratory. Large segment 
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of the population will probably'have some psychological dif¬ 

ficulty adjusting themselves to their particular work-leisure 

balance; some individuals might find it difficult to work. 

(Mumford, 1968; Chase3 1968) 

c. Occupational Aspects of Society. Present evidence 

strongly suggests continued movement of U.S. society toward 

a more pure meritocracy. Meritocracy is used in David Reisman's 

sense as a shorthand definition of an industrial society or¬ 

ganized along technocratic lines. A strongly held value of 

American society has been that positions in society ought.to. 

be open to'merit and ability without regard to one's social 

position. Equality of access tò educational opportunities 

will bring this value closer to fruition. The implications 

of the meritocratic trend, as other aspects of human charac¬ 

ter are sacrificed to efficiency, are not clear. (Bell, 1968; 

Parsons, 1968) r 

American meritocracy will differ from the English and 

French versions in that it will be diffused by the separate 

importance of Washington, New York, the several industrial 

centers, and the geographical separation of the more important 

universities. This separation will inhibit creation of an 

all-encompassing national power center in the sense that 
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London- represents England and Paris represents France. (Bell, 

1968) 

The interplay of technology and automation and a stag¬ 

gering increase in capital equipment will lead to growing 

demands for service and maintenance personnel. Our present 

society has been unable to meet such demands. Continued 

dearths of executives, scientists, and engineers will still 

exist as science, education and occupations become more 

specialized. The managerial problems will prove more chal¬ 

lenging. (Bell, 1968) 

d. Future Role of the Family. The influence of the 

family will continue to diminish. This result will stem from 

increasing occupational mobility, crowded living, and reduced 

parental influence in the socialization of the adolescent. 

The continued trend toward the nuclear family will be modified 

by the appearance of a reduced or streamlined form of the nu¬ 

clear family consisting of only husband and wife. Simulta¬ 

neously, childbearing will probably be delayed in many families. 

The streamlined family will result from the impact of increas¬ 

ing numbers of temporary marriages, female commitments to 

careers, and the impact of population control pressures. 

Temporary marriage is a term describing the predicted appearance 

120 



Hi; 

of increased numbers of divorces and separations leading to 

an initial perception of marriage as a temporary union. This 

phenomenon will probably become a standard feature of U.S. 

society. (Cal Tech, 1967) \' 

e. Societal Change. The accelerating rate of societal 

change will challenge man's capacity for adaptation. This 

accelerating change is a function of the increase of tech¬ 

nology, knowledge, and transience. Technology creates change 

through its tendency to suggest novel solutions to social, 

philosophical, and even personal problems. The increasing 

temporariness or transient nature of man's relationship to 

other people, things, places, ideas and institutions is 

derived from the accelerating change. .Transience will mani¬ 

fest itself particularly in job, home, and marriage mobility. 

(Fabun, 1967) 

The successful member of future society will be forced 

to adjust his concept of durational expectancy to the accel¬ 

erating pace of change. Implicit in this adjustment is a 

society with severe limitations on individual commitments 

to values or systems. If one accepts man as a biosystem with 

a limited capacity for change then an overwhelming of that 

capacity will probably result in physical or psychological 



«VwfiriVuuüatMM. Sur 

A 

® 

problems. The real unknown concerns the limits of man's 

ability to adapt and hence the percentage of individuals who 

will become psychological victims of accelerating change. 

(Toff1er, 1970; Krutch, 1968) 

f. Generational Conflict. Society will increasingly 

contain within itself the seeds for generational conflict. 

Central to this conflict will be the shift from a gerontoc- 

ratic-meritocratic society to a more pure meritocracy . The 

older generations cannot be expected to surrender power 

willingly. The young will be impatient. It can also be ex¬ 

pected that some alienation of the young will take place as 

they find it difficult to anchor themselves-to concepts, 

ideals or values in such-a changing situation. '.The reduced 

role of the family and church will remove tx<ro factors which 

have normally constrained alienation. Additionally, parts 

of the older generations will find it difficult to adjust 

to the accelerating change. They may resist change, vie 

for power, or merely cease adapting. (Parsons, 1968) 

4. Social Regulation. 

Most futurists predict a growing potential for increased 

social regulation and social controls in the United States. 

This potential is derived from perceived societal needs, 
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tensions within the society, and .the increasing capabilities 

for social control. Major elements of society will increase 

their expectations as a result of the impact of continued ur¬ 

banization, effective’ democratization, and the communications 

revolution. Simultaneously, American society will probably 

become more fragile, with a growing dysjunction between cul¬ 

ture and social structure. While society organizes functional¬ 

ly, the culture is becoming more hedonistic, permissive, ex¬ 

pressive, and sensate. Possible alienation of the young, 

generational conflict, and an increasing propensity for ghetto 

violence will further exacerbate tensions. The increasing de¬ 

mands upon the national society and the rootlessness of so 

many of its members will add to the need for social controls. 

(Bell, 1968; Ferkiss, 1969) 

The ability of government to create effective social 

controls will be considerably enhanced by improving technology, 

especially in the fields of surveillance and information ac¬ 

quisition. More efficient techniques for controlling behavior 

and modifying personality will be available. New behavior 

control techniques using pharmacology and neurophysiology add 

to the potentially dangerous situation. (Cal Tech, 1967) 

Public acceptance of decreased privacy coupled with the 
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sophisticated iniformation systems available to the centralized 

governmental bureaucracy further removes barriers to repres¬ 

sive controls. The information needed by even a genuinely 

democratic government to provide services to a post-industrial 

population establishes the foundation to support any degree 

of repression. Restraints on the centralized bureaucracy will 

continue to decrease. (Bell, 1968) 

It must be noted that the predicted society is still an 

individual society with a wide range of choices available. 

How meaningful these choices will be becomes a function of the 

degree and areas of social control. 

5. • Urban Problems. ... 

The cities will continue to turn into collection points 

of the nation's social ills while generating a substantial 

part of the national wealth. Present evidence and trends 

strongly suggest that the inner cities at the end of the century 

will continue to be the locus of many of the nation's problems. 

(Chase, 1968) 

The problem is first one of size. Although the national 

population will increase about 65% by the year 2000, increas¬ 

ing migration and population growth will double the urban 

population to some 85% of the national total. Present problems 
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in communications, transportation, housing, .social services, 

pollution and minority integration will be magnified by the 

increased urban density. Solutions will be rendered more dif¬ 

ficult by certain results of the urban growth: increasing 
\' 

obsolescence of the metropolitan governmental structure; fi¬ 

nancial difficulties of the cities; middle class exodus from 

the cities; and minority control over an increasing number 

of cities, (Moynihan, 1970; Banfield, 1970) 

The race problem will still be present at the end of the 

century and will be intertwined with the urban problem as 

more cities come under black control. Increasing ghetto vio¬ 

lence and collective action groups will probably be continuing 

’features of inner city’life. Drastic changes in tlie suuí¿j- 

order and city structure may well be required to check the ad¬ 

verse effect of city life on the black family. Eminent so¬ 

ciologists have reported that it is the social structure of 

the city and not the act of moving into it that has had such 

an adverse effect on the black family and hindered its as¬ 

similation into society. (Moynihan and Glazer, 1963; Wilson, 

1968) 

The possibility is quite strong that the inner cities will 

become more segregated in the next several decades and the 
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affluence gap between them and the suburbs will be greater. 

Such results will lead to increasing metropolitan dependence 

on the state and federal governments. The increasing urban 

ghettoization, financial straits, and ghetto propensity to 

violence will strain black-white and city-state relationships. 

(Wilson, 1968) 

V 

New concepts will appear to ameliorate aspects of the 

urban sprawl. The "New Towns" such as Reston, Virginia, are 

expected to proliferate and offer better ways to organize 

suburbia. The "New-Town-in-Town," manifested by the rebuild¬ 

ing of downtown Brooklyn, will offer an industrial and service 

area in the central city surrounded by perimeters of low cost 

and medium cost housing projects.' The housing projects will 

be within walking distance of the downtown area or extended 

along mass-transit arteries. Success of this concept in 

Brooklyn will probably spur its appearance elsewhere. City 

management will be aided by computer-assisted information 

systems to enable city leaders to surmount their burgeoning 

bureaucracies and thus be more responsive to the citizenry. 

(Wilson, 1968) 

The suburban spread will increasingly express itself 

in the growth of several large megalopolises, e.g., Boston to 
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Richmond. The solution of problems inherent to any particular 

megalopolis will challenge existing governmental structures. 

Although the national society will possess the skills and 

resources to revitalize the urban areas, present trends, ten¬ 

sions and efforts offer few grounds for optimism. One has only 

to look at the lack of success of the urban development schemes 

of the past decade. Admittedly, some of the more flagrant 

problems will be recognized, understood and perhaps dealt with, 

but other aspects of the urban situation will worsen. The 

cities will be livable but hardly attractive at the end of the 

century. (Mumford, 1968) 

6. Intellectual Institutions. -i 

Intellectual institutions, especially universities and 

research centers, may well enjoy increasingly important roles 

as central innovative institutions in the post-industrial 

society. This development would follow from a continuation 

of the trend of the past several decades whereby intellectual 

institutions displaced older industrial organizations as the 

innovating forces in American society. The unanswered question 

of most importance concerns the forms such intellectual insti¬ 

tutions will assume in the future. It is an open-ended ques¬ 

tion of utmost importance. There does appear to be an 
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increasing possibility that universities or intellectual re- 

search centers will merge with businesses to provide the thrust 

needed to tackle the problems of the nation. (Bell, 1968; Na 

tion's Business, 1968) 

Social demands and technological needs will continue to 

push increasing percentages of the college-age population into 

colleges and universities. Increasing percentages of stu¬ 

dents will move into post-graduate education. The role of the 

university will assume additional importance as society struc¬ 

tures itself to accommodate the increasing phenomenon of serial 

careers and re-education. The university will prepare itself 

to handle educated man through the whole of his productive 

J. ^ * 

There will probably be a doubling in the number of pres¬ 

tigious universities and a growth in the state university 

systems by the end of the century to meet such needs. The 

distinction between public and private institutions will be¬ 

come increasingly irrelevant because of the growing dependence 

of the latter on public funds. The relationship of intellectual 

institutions to the needs of society will generate an in¬ 

creasing lateral movement of academicians between government 

and the university or research center. (Bell, 1968) 
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The world in each of the three scenarios in Volume One 

will he affected by the dominant social trends both in the 

Uultiuj states and abroad. The paramount problem in future 

U.H. Society can be viewed as a struggle to meet the chal- 

of change and to alleviate the present and forth- 

comlii^ problems generated predominantly by the urban area 

fliu! hy technological advances. The dominant societal strains 

w* I I iiK.qt blatantly manifest themselves in the conflict be¬ 

tween the rights of the individual and the societal needs 

for Increased social controls and regulation. 



CHAPTER VIII 

MAN OF THE FUTURE 

by 

LCDR William H. Poe, U.S.N 

Ö 

Perhaps the most useful conclusion to be reached about 

biological man in the year 2000 is that he will not be appre¬ 

ciably different in most respects from man of the 1970's. 

Ernst Mayr points out clearly that the mechanism of genetic 

change works slowly and its effects are measured in genera¬ 

tions. As a result, for periods of less than several hundred 

years, we may safely neglect the impact of genetic change on 

biological man. (Mayr, 1967) In spite of this inherent con¬ 

straint in the natural processes, some have suggested that 

the effective time required for genetic change in man will 

be drastically compressed by artificial techniques and devices 

Francis H. C. Crick has given pause to such speculation with 

the following reply: 

Are we likely to be able to perform astonishing feats 
of genetic engineering, altering genes at will and 
correcting hereditary defects by ingenious chemical 
and biological methods? This may well be possible in 
the distant future, but so far no likely way of ac¬ 
complishing such feats is in sight. (Crick, 1969) 
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Another group of scientists has expressed concern re¬ 

garding accelerated genetic change as a result of runaway 

mutation rates caused by high levels of ionizing radiation. 

More sober consideration of this prospect suggests that if 

the present level of control of radiation is projected, the 

genetic mutation rate will be maintained at a level not sig¬ 

nificantly different from the spontaneous rate of the pre- 

nuclear era. (Cember, 1966) It can thus be said that the 

likelihood of any profound alteration of man's genetic nature 

is remote, through the end-of the century.. 

This is not to assert that the problem is not worthy of 

attention, since many scientists are already doubtful that a 

laissez-faire attitude is the wise one and have urged Con¬ 

sideration of positive eugenics. (Mayr, 1967; Simpson, 1966) 

It has been pointed out that natural selection is not really 

survival of the fittest but instead is a mechanism favoring 

the genetic characteristics of those organisms that leave 

the most descendants under existing conditions in any given 

period. Some social scientists have observed that in high 

density human populations, conditions seem to favor those 

who can best endure the worst conditions and slums, i.e,, the 

less intelligent, less provident, and less cooperative in¬ 

dividuals. While the long-term implications of these effects 
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are indeed serious, they can be discounted by choosing the 

year 2000 as our horizon. 

Although the possibility of a dramatic change in man's 

biological nature has been ruled out, it is worthwhile to 

examine some significant incremental advances which will be 

achieved in the science of medicine. Matt Clark sets the tone 

of the future in medicine when he says: 

. By the year 2000 the average citizen can expect to 
live beyond the age of 79 . . . New medicinal com¬ 
pounds deserve much of the credit for this remark¬ 
able achievement. (Clark, 1969) 

He also mentions certain drugs that will stimulate RNA forma- ’ 

tion and may have potential as tools for improving memory and 

perhaps intellect. The Wall Street Journal echoes these 

predictions and foresees the following specific developments: 

a ten percent increase in life expectancy, control of sex in 

offspring, control of senility, conquest of arthritis, eradi¬ 

cation of malaria by 1980 (a disease which caused 900,000 

deaths in 1965), and by the year 2000 virtual victory over 

coronary heart disease and many forms of cancer with new anti¬ 

cancer vaccines. (The Wall Street Journal Staff, 1967) In 

the area of mathematical bioscience, future developments will 

include: storage and retrieval of data on patients, computer 



diagnosis using pattern recognition or sequential routines, . 

cybernetic control devices for chemotherapy, computer cardi¬ 

ology (analysis of grams), advance prosthetics and orthotics 

(replacement and enhancement of organs), and computer model¬ 

ing and simulation of complex physiological processes. (Bell¬ 

man, 1968) The following rough timetable of medical develop¬ 

ments was derived by delphi techniques involving twenty ex¬ 

perts in a RAND Corporation study (Fishlock, 1969): 

1975 Effective, simple,and inexpensive 
•fertility control. New organs 
through transplant or prosthesis. 

Central storage of medical data. 
Implanted artificial plastic and 

1980 

• Widely accepted use of non-narcotic 
drugs for changing the personality. 

1985 

Primitive artificial life created. 1990 

2000 (Post) Some genetic engineering to control 
hereditary defects. Biochemical stim¬ 
ulation of regenerative processes. 

• Direct interaction of brain and com¬ 
puter.- Chemical control of aging. 
Drugs to .increase intelligence. 

Finally, it may be significant that six of the first 

twenty-five of Kahn and Weiner's predictions for the year 2000 - 

are concerned with biological man. These predictions include; 



A 

i ) 

major reduction in hereditary and congenital defects, ex¬ 

tensive use of cyborg techniques, relatively effective ap¬ 

petite and weight control, new improved plants and animals, 

human hibernation during short periods for medical purposes, 

and controlled super-effective relaxation and sleep. (Kahn 

and Weiner, 1967) 

At a higher level of biological integration, we may con¬ 

sider the behavioral changes that will characterize future 

man. Daniel Bell has asserted that the projected increase 

in longevity will accentuate individual concern with staying 

young and reinforce hedonistic trends. (Bell, 1967) Kahn 

concurs in this view when he describes his long-term multifold 

trend toward an increasingly'sensate culture; McHale cites 

the emergence of cryogenic groups and life extension societies 

as a manifestation of this same phenomenon. (McHale, 1969) 

The population explosion will be one of the most signifi¬ 

cant behavioral change agents. According to Carl Djerassij 

birth control by governmentally imposed methods such as ad¬ 

dition of a substance to drinking water will be totally in¬ 

feasible for some time to come and will not occur soon enough 

to have impact by the year 2000. (Djerassi, 1970) Although 
1 

improved birth control procedures such as the once-a-month pill 
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could be developed by the 1980's, it is clear that population 

control measures for the foreseeable future will still be 

based on individual action and consent. Karl Deutsch fore¬ 

casts that this freedom of action will mean very little change: 

I would expect two things not to change before 2000: 
the reproductive habits of most of the peasant popu¬ 
lations of Asia and Africa, and the national habits 
of most people everywhere. (Deutsch, 1967) 

As discussed in Chapter XI, continuation of the present 

rates of population growth would mean a world population of 

approximately seven' and one-half billion by the year 2000. 

Fred C. Ikle strikes a cautionary note regarding birth rates: 

ï'f onè accepts the premise that living space is finite, 
one cannot deny that a population policy (either passive 
or active) that’fails to bring birth rates down is a 
policy that must bring the death rate up again--if not 
in the short run, then certainly in the long run. 

(Ikle, 1967) 

Desmond Morris makes a convincing case for the dysfunc¬ 

tional results of our .phenominal success as a species by 

describing how overcrowding places great strain on the human 

pair-bonding instinct and disrupts the basic family unit by 

saturation of contact and sexual signaling. He urges "massive 

de-population" as the only sound biological solution to avoid 
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disaster. (Morris, 1967) The same conclusion is reached by 

Desmond King-Hele when he relates how overcrowding and high 

population densities lead to violence and create conditions 

favoring the emergence of new Napoleons and Hitlers. (Kmg- 

Hele, 1970) In a chapter based on a National Institute of 

Mental Health study of social pathology in rats under intense 

population density, Linton postulates the possible breakdown 

of human society under similar stresses. The prospect of 

widespread sexual deviation, cannibalism, dissolution of fam¬ 

ily groups, and high infant mortality may be somewhat fanci¬ 

ful, but there are some alarming symptoms of a social behavioral 

change already emerging from today’s crowded megalopolis. No 

one is very sure where the human overload point is, and how 

far away, we are from reaching it. (Linton, 1970) 

No discussion of human behavior could properly omit the 

present and future prospects for human behavioral control and 

personality modification. In an excellent article on the sub¬ 

ject, Gardner Quarton lists numerous possible methods and . 

techniques including the following: 

a. Modifications of the genetic code 

b. Gene selection by controlled mating 

c/’.Nutritional influences through controlled diet 

• • » 
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d. Use of hormones of various types 

e. Use of drugs (such as psychedelics) to control mood 

f. Neurosurgically implanted chemicals and electrodes 

g. Other surgical procedures such as gland removal 

h. Environmental manipulation 

i. Intense monitoring of individuals 

j. Mixed methods or combinations of the above (Quarton, 

1967) 

This rather frightening array of methods represents a very 

real and constantly growing potential for an unprecedented 

level of control of human behavior. 

' . Just how this potential will be applied in the future is • 

by no means clear, but ignoring'the capability will not make 

it go away. Quarton visualizes five alternative scenarios for 

the future use of behavior control as follows: 

a. Extensive use justified on a humanitarian basis to 

postpone death and prevent pain and anxiety. 

b. Extensive use justified on the grounds of efficiency 

to produce, for example, tireless and obedient soldiers. 

c. Use of behavioral manipulation by premedita'ted social 

inefficiency and bureaucratic slippage. ... 

d. Puritanical avoidance of behavior control. 
/ 
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e. Multiple parallel developments in which different 

segments of society use the techniques for their own ends. 

Which of these scenarios emerges in each society will be deter- 

mined by socio-political conditions which cannot be accurately 

predicted. Inevitably, serious civil rights issues will be 

raised even if the future application of these methods is 

limited to the obvious fields of mental health and penology. 

A subject less fraught with peril but of equally weighty 

consequence is the matter of human motivation in the years 

ahead. 'Much has been written on the topic of the protestant 

work ethic and its importance in the making of America. Al¬ 

most everyone agrees that the forces which have driven pur 

society are rapidly changing today, and some think that tech- 

nological progress is writing the .final chapter in the book 

of economic man. Clearly the motivation of the man of the 

nineties will not be accomplished with the same mix of in¬ 

centives that was effective in the fifties. As the fabric 

of society is altered, and as affluence emerges from the 

bounty of technology to satisfy physical needs, all large or- 
f ' 

ganizations will be forced to consider new concepts of manage¬ 

ment. Organizational models have progressed from authoritarian 

through manipulative to collaborative themes, and the end of 
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this evolution is not yet in sight. Alvin Toff1er treats 

this subject in Future Shock and points out that governments 

too may suffer a breakdown of their decision-making processes 

There are no easy answers to the question of how to 

organize and manage future man, but the direction has been 

clearly indicated by Dennis Gabor: 

We cannot stop inventing, because we are riding a 
tiger. We must now start thinking of social in¬ 
ventions to anesthetize the tiger, so that we can 

get off its back. (Gabor, 1964) 

Space limitations have dictated a brief and highly 

selective look at Man of the Future. Based on the material 

presented, -the following major conclusions can be., identified: 

a. No substantial alteration of man's genetic nature 

is foreseen in the next three decades. 

b. Future man will enjoy about a ten percent increase 

in longevity and will be capable of a more active and healthy 

life. ' . . 

c. Some enhancement of man's capabilities is antici¬ 

pated both through cyborg devices arid by means of drugs which 

may increase memory and learning, affect personality, and 

regulate or suspend body functions. 
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d. . Future man will be more hedonistic in naturé and his 

society will be a more sensate one. 

e. Population pressures, if unchecked, will place en¬ 

ormous stress on individuals and the fabric of society and 

may cause widespread social disruption, violence, deviant 

behavior, and internal and external conflict. ■ 

f. Increasingly powerful techniques for the control of 

human behavior and alteration of personality will be developed 

and perfected. The use made of these methods by states is 

not predictable, but the capacity does, exist and will increase 

g. Changing conditions in American society and growing 

affluence imply changes in motivational and managerial tech¬ 

niques if organizations are going to coiltiiiue to effectively’ 

’utilize their human resources. 

The Navy is of course drawn from the larger society and 

will reflect many of the social changes at work among the 

general populace. The specific impact on the future U.S. 

Navy of the major conclusions identified above, will include 

the following: 

a. The future Navyman will be recruited from a pool of 

manpower which is healthier and may have increased personal 

capability to learn and think. 
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b. Techniques of behavior control have obvious military 

application. Potential uses range from administering drugs 

to submarine crews during extended patrol to achieve mood 

control to the extreme of total conditioning of men for loyalty 

to their commander. 

c. The future man will require a different set of in¬ 

centives to recruit him into the service and to elicit a high 

level of performance from him once he enlists. Increasing 

affluence will reduce the effectiveness of monetary induce¬ 

ments. 

d. Military organizations will of necessity have to 

adopt newer management techniques in lieu of reliance on 

authoritarianism. Preserving the required level of discipline’ 

for combat situations will be difficult in’ this atmosphere. 
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CHAPTER IX 

THE UNITED STATES POLITICAL SYSTEM 

by 

CDR Donald E, Repass, U.S.N. 

1# Introduction. Any attempt to look at the future of the 

world, the United States and the United States Navy requires 

careful examination of the U.S. political scene. This chapter 

centers about the opinion of experts in various disciplines, 

who were willing to forecast trends in U.S. politics. 

2, Federal Government. . . . . .. • .. . . 

a. Structure. While attempts to institutionalize formal 

rules for the political game have incurred costly results for 

scores of nations, the United States, even in the midst of a 

bewildering amount of social and economic change, has managed 

to create and preserve one of the most stable sets of formal 

structures ever known. The United States possesses the oldest 

written constitution, the oldest continuous two-party system, 

and the oldest recurrent set of peaceful elections in history. 

(Sheldon and Moore, 1968) The stability of the U.S. political 

structure and the short period in the history of the United 
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States represented by the next thirty years have led Daniel 

Moynihan to speculate that the near future will see little 

change. The structure of the executive, legislative, and 

judicial branches of our government are likely to remain much 

the same as they are today. (Bell, 1968) 

b. Expanding Role of Government. Whether we measure 

governmental activity by the cost of its services, the extent 

to which collectively made decisions replace private, choices, 

or the extent to which society's resources are administered 

by government,, one cannot escape, the greatly increased sig¬ 

nificance of government today. It produces more services, 

engages in. more activities, pays greater costs to produce them, 

administers more resources, and has supplanted or regulated 

many private market place processes and choices with political 

.processes and-choices.- (Sheldon and Moore, 1968) The Federal 

Government now provides a wide range of professional and tech¬ 

nical assistance, with many direct subsidies and.special tax 

allowances and concessions to business, finance, industry, 

transportation, and communication—indeed, to the whole range 

of free enterprise. What we see emerging is the "Service 

State"--a government oriented to the enhanced well-being of 

its citizens. The acceptance of citizen welfare as the basic 
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democratic task marks the arrival of the service state; each 

year sees the enlargement and extension of services furnished 

directly or financed by the Federal Government and reinforced 
\. 

by state and local agencies. These services em-brace health 

care, improved housing and urban rehabilitation, educational 

facilities and programs from early childhood into adult years 

also included are the improved care and support of the indi¬ 

gent, the handicapped, the impaired, and all others incapable 

of fending for themselves in our money economy. (Bell, 1968) 

■ -c. The Executive. The institution which has benefitted ■ 

the most from the expanding role of government is the Presi¬ 

dency. . The President is chief executive of a strengthened 

national government and leader of a national. political party. 

"The strong Presidency," Clinton Rossiter has written, "is 

the product of events that cannot be undone and of forces 

that continue to roll." (Lazer, 1967; p.- 164) How could it . 

be otherwise when, it is in the nature of modern politics that 

foreign policy is no longer "diplomacy" but rather an increas¬ 

ing round of strategic maneuvers in which crucial decisions 
/ * • 

have to be taken speedily by the executive branch? Because 

of new patterns of social change, the very need to plan poli-, 

cies rather than lay down laws gives the initiative to the 
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executive. (Gross, 1966) 

2. Power Centers. In addition to the increased volume and 

scope of governmental activity, new power centers are emerging 

within our society, rivaling if not already overshadowing the 

historic power centers of American politics such as the tra¬ 

ditional economic interests. Peter Drucker identifies the 

new power centers as: education,, the military, and big 

science. Education, while rapidly becoming the largest 

single employer in this country and the largest single in¬ 

vestor of capital, is not organized at present as a power • 

center. Yet surely the emphasis on the diploma as a con¬ 

dition of. employment represents a tremendous social victory 

for the- educator and puts him in a position of social control 

unmatched by other groups in the history of this country. " 

Current calculations emphasize military strength and education¬ 

al strength as twin pillars of national strength in the modern. 

These two power centers will benefit from this new perception 

of their contribution to national strength and from.the con¬ 

tinuing commitment of the government to science and technology. 

(Gross, 1966) 

3. U.S. Populace. 

a. Generation Shift-Political Shift. In terms of age 
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m a a ■! 



structure of the population, the United States is not a partic- 

ularly young country today-compared to developing Latin Ameri¬ 

ca, India, or China, where the population explosion triggered 

by a drastic drop in infant mortality is pushing the average 

age dov?n to fifteen or so. But compared to its own history 

and recent experience, the United States has become a very 

young country indeed,, with half the population less than twenty- 

seven years old. The. younger generation is more highly edu¬ 

cated than its predecessors and shares experiences and expec¬ 

tations that differ markedly from those underlying our social,' 

.political and economic policies. The middle generation (thir¬ 

ty, to fifty) by contrast is under-represented today and will 

remain so for another decade--the result of the lean birth years 

of the thirties. Thus, power and position will likely pass 

from people now reaching retirement age to others for whom 

the Depression is at best a dim childhood memory and to an even 

younger group for whom World War II is something encountered 

in high school texts. 

Even more influential than the chronological age shift 

described above will be a shift in outlook, perception and 

formative experience. This new generation of younger Americans 

considers the "normal" world to be one of long years of 
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international involvement, advanced education, high job se- • 

curity, affluence, intense personal involvement, and the per¬ 

vasive domination of science and technology. This generation 

shift will likely create a political shift which is bound to 

be disorderly. The predicted shifts imply a transition likely 

to be characterized by vocal dissent, partisanship, political 

passion, and sudden, sharp election landslides which bury 

familiar political landmarks. ; The transition will be neither 

a time of "consensus” nor a-period of political apathy. For¬ 

eign affairs will be .foremost among the political storm centers 

in this transition. (Gross, 1966) 

b. Voting Environment. The increased educational level 

of the American people could change the. character of American 

politics and perhaps political campaigns. Candidates will 

obviously appeal differently to the more educated electors than 

they would to a group most of which has not progressed beyond 

grade school. (Winter et al, 1968) Use- of the instant ref¬ 

erendum could change voting patterns. With computer consoles 

as commonly available as television sets, it would be feasible 

to present the electorate with the opportunity'to vote di¬ 

rectly and immediately on a variety of issues. ‘Not only could 

çitizens be asked to vote electronically, they would be supplied 
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K,; with information by direct library interrogation prior to 

casting their vote. (Bell, 1968) 

4. Urbania versus Suburbia. 

The ills of the metropolitan area will remain major un¬ 

digested problems of the American society. The problem cries 

for attention most in the core city. Altogether, the core 

city, the old downtown, is increasingly likely to present 

yesterday's politics, yesterday's issues, and yesterday's po¬ 

litical alignments. The,presence of bloc voting is apt to 

be a major factor causing the core city to look to the past 

rather than to the future. ' This tendency will be accelerated 

hv an afflnpnpw oan-.-t-ho position of the cöre city as the 

least affluent part of an affluent society. The problems of- 

the core city- are best understood by examining the black. He 

clearly is emerging as an organized and powerful ethnic bloc 

in the core city. His tendency to act as a bloc in city poli¬ 

tics will increase, since the individual black can achieve 

advancement and access to opportunities only through organized 

use of his political power. Use of bloc voting and patronage 

will therefore increase. The same imperative applies to the 

Puerto Ricans and the Mexican Americans. 

In the suburban areas of the metropolis, ethnic blocs 

148 



ä'PP 

U 
are likely to be less important than in the city center. The 

.suburbanite will perceive himself to be characterized by his 

education--which tends t be advanced--and by his cultural lev¬ 

el, rather than by his ethnic origin. He is likely to resent 

blatant appeals to his origin or questioning of his status in 

the American community. The role of ethnic or religious blocs 

is likely to become more complidated in the metropolis, with 

both appeal and non-appeal to them equally unpredictable. The 

suburbs, representing the younger generation and the more high¬ 

ly educated and more prosperous members of society, are like¬ 

ly to be concerned with tomorrow's problems, especially the 

problems of the greater metropolitan área. 

Gradually, the two parts of the metropolis, core city and 

suburb, will continue to develop two diverse facets of met¬ 

ropolitan life. It is therefore conceivable that the array 

of politically opposed alignments in this country-North and 

South, town and country, agrarian and industrial society—may 

increasingly be replaced by opposition between the core city 

and the suburbs. (Gross, 1966) 

5. Action Groups. 

The United States has seen the emergence of Blacks, students 

and other action groups in the role of persistent and passionate 
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protesters. A passionate minority may pursue strategies 

involving demonstrations, sit-ins, violence, and rioting, as 

well as the traditionally approved political actions, to at¬ 

tain ends or at least gain attention. These alternatives in 

political action are not new, but the extent of their use in 

this country and the methods available are unusual. Student 

political activity, until recently, has been unexpected and 

disapproved. Blacks have only recently been able to break the 

political bonds which restrained them for centuries. The next 

groups to become politically aroused will probably include 

Mexican Americans, native Indians, and Puerto Ricans. In the 

immediate future, the politics of street protest are likely 

to dominate the visible dimensions of American political life. 

Less visible--indeed, sometimes totally obscured by the pre¬ 

vailing rhetoric about the "repressive society"--is the grad¬ 

ual progress toward a new democracy increasingly based on 

participatory pluralism in many areas of life. The long range 

effect of this transition and its turmoil will be deepen,and 

widen the scope of the democratic, process in America (Brzezinski, 

1970) 

6. Bureaucracy. 

One of the impacts the computer will have on government 
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will be the strengthening, of the top leadership and a weak¬ 

ening of the bureaucracy. The power of today*s bureaucracy 

largely stems from monopoly of information. The formation 

of large data-based information-processing systems to support 

social services would certainly strengthen the policy-maker. 

He would enhance his power by his decisions concerning the 

operation of the system and the limitation of the information 

stored. The data system would also strengthen the power and 

increase the choices of the people at the bottom of the system 

who use the employment services. In general, one would expect 

to .see the weakening of the intermediate organization and the 

increasing presence of a direct relationship between the leader 

and the led/ This result would be a ' continua Lion of Live pat¬ 

tern that has obtained since Franklin Roosevelt's fireside 

chats. This trend is furthered by management control methods 

made possible by the computer. The computer would facilitate 

strong top leadership in a struggle against the bureaucracy 

which it theoretically controls but which regularly opposes 

it. Ithiel Pool stresses the point thatthis hypothesis of 

his does not mean elimination of middle management but rather 

a relative reduction of bureaucracy's impact on its organiza¬ 

tion. (Bell, 1968) 

151 



m- 

7.. Global Village. I 

Because the entire earth is becoming increasingly inte¬ 

grated through communications into one locus of immediate ex- 

\. . 

perience some social scientists articulate the concept of a 

global village. Increasingly the issues and problems of the 

world outside project deeply into domestic affairs. The old 

distinction between domestic affairs and foreign affairs will 

become increasingly blurred. The perception of the global 

village may neither make us more internationalistic nor lead 

us to greater willingness to help others; however, it may 

enable us to cease viewing the outside world in terms of the 

Western European value system which has always underlain the . 

American liberal's perception. (Gross; i960) 

8. The Challenge--An Answer. 

National reports pinpointing the society's failures, dev¬ 

astating critiques of national shortcomings, and elaborate 

efforts at social stocktaking reflect a more introspective 

and deliberately sober national mood than has prevailed for 

several decades. As a result, there is a more pervasive aware 

ness among the leading sectors of society of the need for a 

deliberate response to present and predicted problems. Ma- • 

chinery must be established to ensure that the-actions of all 
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segments of our society are properly coordinated. In order to 

anticipate the social effects of technological innovation, a 

series of national and local councils could be established and 

tasked to evaluate both the operational effects of the new 

technologies and their cultural and psychological effects. 

These units would provide the cross-institutional cooperation 

so urgently needed among national and local government, academia, 

and the business community. 

In the political sphere the increased flow of information 

and the development of more efficient techniques of coordination 

will make possible greater devolution of authority and re¬ 

sponsibility to the lower levels of government and society. 

• The new communications'and computation techniques make pos- . 

sible both increased authority at- the lower levels of organ¬ 

ization and almost instant national electoral response. The 

rapid transferral of information, combined with highly advanced 

analytical methods will render feasible broad national plan¬ 

ning, concentrating on national goals and more clearly defin¬ 

ing ecological and cultural objectives. Deliberate manage¬ 

ment of the American future will become more widespread, with 

the planner eventually displacing the lawyer as the key social 

legislator and manipulator. This puts a greater emphasis on 



defining goals, and by the same token, on a more self-con¬ 

scious preoccupation with social ends. Local, especially 

metropolitan, government will be strengthened. The devolu¬ 

tion öf financial responsibility to lower levels of the 

political system will both attract better talent and increase 

local participation in local decision-making. National manage' 

ment and local participation would thus be wedded by new sys¬ 

tems of coordination.. Widening social perspectives of the 

American business community will increase the involvement of 

business executives in social problems, thereby merging pri¬ 

vate and public activity on both the local and national levels. 

This will generate more effective social applications of the 

hew Management techniques, which, unlike bureaucratized govern¬ 

mental procedures, have proved both efficient and responsive 

to external stimuli. The trend toward the progressive break¬ 

down of sharp distinctions between the political and social 

spheres, between public and private institutions, will be a 

major step toward participatory democracy. (Brzezinski, 1970) 



CHAPTER X 

r 
INTERNATIONAL POLITICS AND WORLD STABILITY 

LCDR Jon R. Ives, CEC, U.S.N. 

The substance of international politics is 
conflict and its adjustment among groups of 
people who acknowledge no common supreme 
authority. (Fox and Fox, 1968) 

1. Introduction. Consideration of international politics 

is obviously central to the problem of forecasting the en¬ 

vironment to be faced by the Navy in the distant future. . 
r-- 
\ Whether or not they are actually brought into play, the 

military forces of each nation constitute principal deter 

minants in the process of conflict adjustment referred to 

in the opening quotation. This chapter will discuss current 

aspects of interest in. international politics, the changes 

in prospect among nations by the year 2000, and the pos¬ 

sibilities for world stability. The discussion will high¬ 

light a number of the potential threats to international 

stability which may ultimately require the use of military 

and naval forces. 
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2. The Nature of International Politics. 

Over the last three centuries, the nation-state system, 

which emerged in Europe and now encompasses the globe, has 

been remarkably successful in preserving the independence of 

states, although at the cost of intermittent war. Once born, 

both major and minor powers have demonstrated an impressive 

continuity. Increased potential for destruction has given 

new urgency to international politics in recent years. Some 

functional equivalent to large-scale war must be found for 

maintaining the system. 

Other changes have characterized the nation-state system 

since World War II: the United States and the Soviet Union 

emerged as principal opponents In a bipolar world; many new 

nations were formed; the advanced, countries became increas¬ 

ingly democratized while their problems simultaneously be¬ 

came more complex; and technology became an extremely im¬ 

portant short-run variable in world politics. Although some 

polycentrism is beginning to develop, basic ideological 

differences continue to divide the most powerful groupings. 

The super-powers find it necessary to maintain high levels 

of peacetime military mobilization and pursue vigorous 

psychological strategies with as much emphasis on deterring 
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war as on viinning it. ■’ 
I 

Still other changes have affected the "actors" in inter- 
, 

national politics. With the emergence of many new nations 
\ , 

following the break-up of the former colonial empires, fully 

half of the nations in existence today are of questionable 

viability, often lacking a "people," effective governmental 
t 

control, internal stability, or economic strength. New supra¬ 

national actors have been established, such as NATO, the United 

Nations, and many U.N. functional organizations. New trans¬ 

national organizations, such as those in labor and in the 
■ . 

scientific and professional fields, have strengthened trans¬ 

national bonds, although evidence of a decline in primary 

loyalty to states is thus far limited. Multi-national corpo¬ 

rations are developing as a source of new external forces 

on the behavior of states. 

Throughout all these changes, national security continues 

to be the principal goal of individual nations. The vital 

security interest of each state is defined by those threats 

which it would wage war to resist. Threats to vital security 

interests range from violation of the physical integrity of 

a nation to indirect, long-range, or contingent threats to . 

its way of life. If ultimate goals such as- freedom, welfare, • 
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and human dignity are denied, the minimum goal becomes sur¬ 

vival of the state as the promoter of the common values 

characterizing its people's way of life. Since survival can¬ 

not. be rationally promoted by means which sacrifice values 

giving meaning to a way of life, the offensive use of nuclear 

weapons is increasingly regarded as an excluded means. 

The potential of nations for achieving their national 

goals obviously varies widely. Some of the determinants of 

national power include: 

Population. Population totals change slowly, but the 

skilled population can be changed significantly within a 

decade. . . . 

Science and Technology. Expanding knowledge in basic 

science and technology provides a force for economic and 

industrial expansion, and may lead to a scientific break¬ 

through, giving a nation significant advantage over others/ 

Gross National Product. Eower can be assessed by analysis 

of the distribution of GNP: portions devoted to consumption,, 

government spending, and investment; and the portions devoted 

to education, defense industry, and the armed forces. 

National Morale and Foreign Assistance. These factors 

two indicators of potential effectiveness in mobilizing are 
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material resources. I 

The adequacy of notional power can only be determined 

in relation to a particular purpose, at a given time and place, 

and against a particular opponent. Although great resources 

are a prerequisite to super-power status in the missile era, . 

a slender resource base can be entirely adequate to pose a 

fearful threat. Germany in World War II, the Soviet Union 

under Stalin, and Communist China and North Vietnam today all 

illustrate what can be accomplished in this regard by a 

sacrifice of other human values. Another significant factor 

for power potential which has become operational in today’s 

environment is the unprecedented capacity of the weaker 

nations to extract favors from the powerful. ' 

The modes of international 'action available to nations 

in attempting to exert their available power include the 

threat or actual use of military force, diplomacy, and 

psychological and economic strategies. General war, both 

nuclear and conventional, has become irrational because of 

the increased capability to cause unacceptable levels of 

mutual damage. Military capability is thus increasingly 

used in a deterrent or retaliatory capacity to compel an 

international adversary to settle conflicts at a less destructive 

' ■ ! 
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level o£ conipetitlon. (Fox and Fox, 1V68) The efficacy of 

diplomacy has declined since the Wilsonian emphasis on open 

diplomacy; actually secret alliances should have been the 

object of obloquy, rather than private or confidential ne¬ 

gotiations. More recently, the communists have shown a 

tendency to use diplomatic negotiation's as a propaganda 

forum, and the emerging nations are not practiced in the 

art of compromising in order to reach agreements of mutual 

advantage. These developments have contributed to decreased 

reliance on diplomacy. If successful, the Strategic Arms 

Limitation Talks could reverse this trend and open a new 

era of confidential negotiation. The final modes, economic 

and psychological strategies, are certain to.play a larger 

role in the future as the military stalemate gradually ex¬ 

tends to conventional as well as nuclear military .conflict. 

3. Changes in Prospect Among International Actors. 

The Soviet Union.' In response to internal pressures, 

some relaxation will likely take place within the U.S.S.R.,' 

resulting in greater flexibility, improved efficiency, and 

reduction in outside criticism. These changes may eventually 

lead to important political changes, including some form of 

organized political opposition, although the basic communist 
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orientation would remain. The Sino~Soviet split will prob¬ 

ably continue, with the Chinese criticising the Soviets for their 

revisionist tendencies, their fading confidence in world rev- 
t » 

olution, and their racism, as a multi-racial nation dominat¬ 

ed by whites. The international communist movement is likely 

to become increasingly fragmented. Soviet and Chinese ideol¬ 

ogies will change comparatively slowly. The vanguard of in¬ 

novative communist thought and the active ideological leader¬ 

ship may well shift to the underdeveloped, politically un¬ 

stable nations of the Third World. • 

Communist China. China will be weak in its ability to 

employ offensive military force in Asia, despité continued 

success in development of nuclear weapons. The massive • 

Chinese population is more likely to be a weakness than a source 

of strength . The economic prospects- for China are uncertain 

at*best and perhaps may become poor. The economy will have 

great difficulty in generating surpluses because of burgeon¬ 

ing population. As a result the Chinese leadership will be 

primarily concerned with internal problems and unlikely to 

deploy mass armies to Southeast Asia or India in view of 

the staggering logistic problems such operations would pose. ( 

The widely advertised Chinese support of wars of liberation 

.ill 
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will continue to consist mainly of moral support and limited 

technical and arms assistance. With regard to the threat of 

nuclear war, there is no reason to believe that the Chinese 

leadership will not be as reasonable as that of any other 

nation, particularly in risking war with either the United 

States or the Soviet Union. Singapore, Hong Kong, Taiwan, 

South Korea, Thailand, the Philippines, and Malaysia are all 

likely to grow more rapidly than Communist China. Japan will 

continue its rapid growth economically and politically.' China 

will not be allowed to cross important frontiers militarily, 

with the burden of containment falling upon the United States, 

the' British, Japanese, Indian's, Australians, New Zealanders, 

and possibly the Soviets. China will probably be admitted 

to the United Nations on a basis allowing continued member¬ 

ship for Taiwan. (Kahn and Weiner, 1967) 

Japan. Japan will emerge .as the true leader of Asia, 

and with the United States and the Soviet Union will help 

to check Chinese ambitions. With its achievement-minded . 

culture and intense desire for international prestige, Japan 

will continue to maintain high growth rates through the end 

of the century. The present reluctance to assume active 

international leadership will gradually fade and Japan will 
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demonstrate increasing independence, following its own 

definitions of stability and progress. (Kahn and Weiner, 

1967) 

Germany. Germany will probably remain divided, with 

East Germany gradually becoming more viable and permanent. 

East and West will withdraw some of their troops from the 

two Germanies, probably by tacit agreement. The mutual Ger¬ 

man restlessness on the reunification question indicates a 

serious potential for trouble. The Soviets fear the potential 

of a united Germany and would undoubtedly react aggressively 

to counter any moves in that direction. In the Western camp, 

many authors feel that Western Europe has a more lively fear 

of-an .internationally active and independent West Germany 

than of Soviet aggression. Eastern Europe is likely to 

gradually gain more economic and political independence of 

the Soviet Union, although it will remain communist, with, 

the possible exception of Yugoslavia. The Eastern European 

nations, except for Albania, will continue their active 

association with the Soviet Union, despite this increasing 

potential for independence of action. Ties with Western 

Europe in some economic and cultural areas, however, will 

be stronger than those with the Soviet Union. (Kahn and 
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Weiner, 1967)- 

Afro-Asia. Continued turbulence will characterize many 

of the emerging nations of Africa and Asia. Afro-Asians are 

demanding higher living standards and greater participation 

in political life, while their governments face crushing 

problems of deficiencies in administrative and technical tal¬ 

ent, school shortages, inadequate lines of communication, 

and lack of a viable industrial base. The most critical need, 

particularly in Africa, is to put aside their intense na¬ 

tionalism in favor of economic cooperation. The present 

partitioning of markets cannot survive, and industrial de¬ 

velopment must.take place on a pragmatic, multi-national 

basis. Capital, technical expertise, and management abilxty 

are all badly needed and for the most part are available 

only from foreign sources, which tends to reinforce the de¬ 

pendence on the developed nations. The OECD has set current 

per capita growth in income in Africa at one percent; even 

at growth levels of two percent, which is optimistic, the 

average per capita income for Africa would only reach $300 

by the end of the century. (Africa 69/70) Failure to meet 

the growing expectations of the Afro-Asians portends con¬ 

tinued instability for the area. Ithiel de Sola Pool has. 
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forecast that this instability will lead to the outbreak of 

major war in Africa in the late 1970*s, and that large-scale 

U.N. intervention, followed, by a protracted occupation, will 

be necessary to keep peace. (Bell, 1968; p. 318) 

Latin America. Based on relative success in industrial* 

ization, a new kind of multi-racial society, successful so¬ 

cietal revolution, and an improved ability to handle Ameri¬ 

cans, substantial progress is being made in Latin America. 

Much of the continent is becoming capitalistic and techno¬ 

logically oriented, and in contrast to Afro-Asia, most econ¬ 

omic problems appear to be solvable or tolerable.' Political¬ 

ly, the conditions inhibiting stable parliamentary govern¬ 

ment persist and violent, illegal changes of government are 

likely to continue. Complex systems similar to the Mexican 

government, if widely adopted, may help to maintain reason¬ 

able order. Latin America should achieve standards of 

living comparable to present-day Italy by the end of the 

century, although marked disparities between rural and urban 

incomes will persist. (Kahn and Weiner, 1967) Brazil and 

Mexico will emerge as new intermediate powers on the inter¬ 

national scene, possibly assuming a greater role of leader¬ 

ship in the Western Hemisphere, lessening the role of the 

165 



Wr'ililP"!'" 

.United States. (Bell, 1968; p. 92) 

4. Threats to the Stability of the International System. 

The possibilities for conflict are endless. Theodore 

V 

Gordon, after pointing out that war has long served a vital 

function in society as the final instrument for protection 
# 

of territorial integrity and people, observed that conflict 

may well prove to be a basic problem of the human condition 

which will have to await the development of psychology into 

an exact science. (Gordon, 1965) Robert C. North, among 

others, believes that as population densities increase, 

interactions will inevitably intensify, resulting in increased 

conflict. (Wallia, 1970) ' ' 

A useful concept in attempting to determine the effect 

which a particular conflict will have upon the stability of 

the system is that of the balance of power, considered by 

many scholars to be inherent in any political process. The 

world political process is in balance when the resultant of 

the amount and direction of pressures applied by all of the 

international actors is zero. Given the norm that no state 

iS to become powerful enough to destroy the balance and over¬ 

turn the system, states have built alliances and armed them- ■ 

selves to meet serious threats. ?fajor powers are also 
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generally unwilling t:o see other major powers become greater 

through absorbing smaller states, perceiving this to be a 

potential threat to long-term stability. In its classical 

form, the balance rested upon several major power's, some of 

whom were willing to intervene or change sides to prevent 

hegemony of the others. Today the system has been modified 

to a bipolar form, but the basic concept is still useful. 

(Fox and Fox, 1968) There are clear indications of increas¬ 

ing polycentricity at the present time. By the year 2000, 

the major power balance will probably include three to five 

members, drawn from among the following: the United States, 

the Soviet Union, Japan, a combination of European nations, 

and China. 

Of the many possible threats to the stability of the 

system, this chapter will examine briefly five which are con¬ 

sidered of major importance: the arms race, the disparities 

between the developed and the underdeveloped nations, in¬ 

surgency and rebellion, and the ineffectiveness of institu¬ 

tional mechanisms for conflict resolution. 

The Arms Race. 

The arms race is frequently pictured as an endless spiral 

of action and reaction. Once such a competion is initiated, 
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there is no readily apparent, natural stopping point. Such 

a spiral characterized the nuclear competition between the 

Soviet Union and the United States. The initial commanding 

lead of the United States was gradually reduced, resulting 

in an approximate nuclear parity which has been maintained 

since the late l?60's. The United States and the Soviet 

Union have both gradually adopted attitudes of coexistence 

in a mutual effort to avoid a direct confrontation which 

could lead to nuclear exchange. If at some point in the 

future either believed that it had attained overwhelming 

superiority, an important factor of restraint would be weak¬ 

ened, but it is difficult to imagine either nation gaining 

this degree of superiority. A reasonably' stable nuclear 

balance is envisioned in the future, with first one nation 

and then the other attaining marginal superiority. Because 

of this approximate military parity and the dangers of .es¬ 

calation, the ideological competition between East and West 

will likely shift to other areas, such as industrial strength, 

economic growth, space feats, and similar aspects of interna¬ 

tional image. (Kahn and Weiner, 1967) 

With regard to nuclear proliferation, it must be assumed 

that by the year 2000, a reasonably large number of nations 



wiU have nuclear weapons. The Joint Chiefs of Staff have 

reportedly estimated that there soon will be ten nuclear 

powers and that by 1975, there may be fifteen or twenty. 

(Taylor,.1971) Others have forecast that by 1980, as many 

as fifty nations will have the technological capability of 

building nuclear weapons. (Brennan in Foreign Policy Asso¬ 

ciation, 1968) Although some disagreement exists, wide- 

' spread nuclear proliferation, or the "Nth power problem," 

as it is sometimes called, is generally regarded as increas 

mg the risk of nuclear exchange. Nuclear war might be 

initiated through inadvertence, escalation, or deliberate 

international mischief, such as anonymous attack on a super¬ 

power by a, small nation. (Cordon, 1965) Mutual concern . 

over this problem may lead to cooperative efforts by the 

United States and the Soviet Union in attempting to halt 

the spread of nuclear arms. Although some limited agree¬ 

ments may prove possible, there appears to be little chance 

of general nuclear disarmament by the end of the century. 

During the 1960's, while attention was diverted toward 

the nuclear arms competition, many of the smaller nations 

also rushed to build up their conventional arms; the means 

of war are widely distributed, and the potential for armed 
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conflict remains high. (Wallia, 1970) The one bright spot 

in arms competition is a growing acceptance of the concept 

of deterrence. As a result of the increased destructiveness 

of both conventional and nuclear weapons, military power is 

"conceived as an instrument designed not with the intention 

of actually using it, but with the intention of preventing 

antagonistic nations from using it." (Schwarz, 1969) Actual 

armed intervention "breaks the spell of deterrence," posing 

severe threats of escalation, and most likely will be used 

with greater caution by the close of the century, especially 

in the event of widespread availability of nuclear weapons. 

Economic and Developmental Disparities between Nations. 

Without doubt, the problems of disparity between the ’ 

developed nations and' the so-called Third World will be of 

vital importance to political stability through the end of 

the century. In an analysis of this problem, Robert North 

identified three major considerations: environmental re¬ 

sources, population density, and the level of technology 

(broadly defined as the organization and application of 

human knowledge, skill, and tools). Differential rates of 

population growth in combination with differential rates of 

technological growth cause grossly unequal access among the 
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world's people to food, housing, health, education, work, 

justice, and general control over their environment. This 

problem is reaching critical proportions in much of Asia and 

Africa. Over 80 percent of the 500 million increase in 

population over the last decade occurred in the largely 

non-white populations of the underdeveloped areas. In two 

specific examples, China has hardly begun to confront its 

population problems, and India may be approaching virtually 

perpetual famine. The potentials for conflict posing serious 

threats to world stability are obvious, yet efforts to combat 

the basic ills are miniscule compared to the need. (Wallia, 

1970) As Peter Kenen has remarked; 

Trade and aid do not assure development, and devel¬ 
opment does not assure political stability. It.may, 
in fact, usher gigantic upheaval in the new nations. 
But failure to provide opportunities for.trade, and 
to furnish much more aid will certainly inhibit growth 
at the periphery. Stagnation, moreover, will generate 
frustrations and discohtent that can only bring worse. 
sorts of disorder. To strengthen the industrial center 
and knit together center and periphery may be the most 
important and difficult tasks to face the United States 
in the second half of the Twentieth Century. (Kenen, 

1967) 

The situation in the underdeveloped countries therefore 

poses something of a dilemma. On the one hand, failure to 

achieve economic progress will enhance the possibility of 
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conflict with the advanced nations; on the other hand, 

progress in economic development raises its own threat of 

internal upheaval. There is a very real possibility of 

massive social and political disruption in the underdeveloped 

nations as they industrialize and urbanize with the assist¬ 

ance of foreign aid funds. This possibility provides a strong 

argument for channelling future U.S. foreign aid through 

multilateral organizations. 

Kahn and Boulding feel that even in concert,'the under¬ 

developed nations do not present, a serious threat because 

they lack the resources for serious military campaigns. 

Many others,. however, indicate that national economies are 

becoming increasingly interdependent anu that, longrterm 

economic growth and stability will require free access to 

the resources and markets of the world, including the under¬ 

developed nations. Robert McNamara, President of the World 

Bank, feels quite strongly that failure to redress develop¬ 

mental inequities will indeed pose a serious threat to world 

stability: 

If the weai..hy nations of the world do not do more 
to close this sundering economic split, which cleaves 
the abundant northern half of the planet from the 
hungering southern hemisphere, none of us will ulti¬ 
mately be secure no matter how large our stock of arms. 

(Peccei, 1969) 
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.Insurgency and Revolution. 

The Twentieth Century has experienced the greatest 
r 

n 

economic, technological, and social change in history. The 

pace of these changes will continue to accelerate through 

the end of the century and beyond. Thinking people every¬ 

where, educated and uneducated, are realizing that social 

change can be wrought by an active minority. Less than a 

quarter of mankind has been afforded the luxury of bringing 

about basic changes through the ballot; the remainder must 

resort to violence or suffer continuation of the status quo. 

Since World War II, rebellions, uprisings, coups, and insur¬ 

rections have averaged better than one per month and the rate 

continues to rise. A world-wide attack on the historical 

institutions of society appears to be underway and gaining 

momentum. The communists have frequently taken advantage 

of these movements, using familiar skills developed in their 

own revolutions. By providing support for nationalist move¬ 

ments or infiltrating rebel groups, they can avoid charges 

of external intervention. 

The desire for social and political change is widespread 

among developing countries, yet many governments tend to block 

change and maintain the status quo. The ability of many 
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r governments to meet the rising expectations of their people 

is severely limited by economic and developmental factors, 

which will further aggravate the situation. The potential 

threat to the stability of world politics from insurgency 

and revolution, employed as a method of achieving basic 

societal change, will remain high over the next several decades. 

(Sanger, 1970) 

Rise of New Powers. 

Economic growth will have tremendous impact on the future 

course of international politics. Although there is con¬ 

siderable variation in specific estimates of growth rates 

for individual nations, many economists agree that there are 

a number of cases where potentially rapid growth may occur. 

Power in international politics is directly related to 

economic strength, as noted earlier. Shifts in the economic 

standings are therefore regarded as a potential threat to 

stability. On this point Boulding states: 

One of the principal danger points in the inter¬ 
national system occurs around what I have called 
an "overtake date." This is the date at which 
one nation or perhaps a complex of nations over¬ 
takes another in its relative power in the inter¬ 
national system. The power of a nation . . . is 
equal to its GNP multiplied by some coefficient . . 
. . Hence, when the GNP of one country overtakes 
that of another defines the central date of a 
crisis period. (Wallia, 1970) 

174 

■~[K 



íppr 

As has been observad, by Robert North, tensions can be 

generated in several ways among competing nations: tension 

in a stronger nation being overtaken in some important di¬ 

mension, tension in a weaker nation overtaking a stronger 

nation, or tension in a weaker nation as it begins to lose 

ground after a period of overtaking a stronger nation. A 

nation may also create tension in others if conditions change 

and it persists in following a former strategy which is no 

longer effective. (Wallia, 1970) 

There has been some speculation regarding the effect on 

risk-taking behavior of a weaker nation during the tension 

of overtaking a stronger. For. example, Kahn and Weiner 

.raised the possibility that as the Soviets achieved’nuclear 

parity or nuclear superiority, their attitude toward risk-' 

taking could change from that demonstrated during their long 

struggle to overtake the United States, 

The effect of tensions generated by the rise of new powers 

will depend heavily on the specific situation. To illustrate, 

Huntington has forecast that by the year 2000, American power 

will be in a relative decline, and into the gap will come 

China on mainland Asia, Indonesia in Southeast Asia, Brazil 

in Latin America, and powers yet to be identified in Africa 
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and the Middle East. Because of the completely different 

cultural heritages, Huntington feels that this transition 

of power will be more stormy than the earlier one in which 

the United States expanded into the vacuums left by the 

decline of European influence in Asia, Africa, and Latin 

America. (Bell, 1968) In another example, Eugene Rostow 

has forecast that regardless of how international politics 

turns out, a vast industrial complex will emerge in Asia 

within the next generation by a pooling of Chinese and 

Japanese skills, resources and energies. The threat to 

stability and the risk of war in Rostow's view will turn on 

the conditions under which the development of China takes 

piace--if China, modernizes in an open world community with 

the United States, the Soviet Union, and Europe taking part, 

world stability could be enhanced. (Bell, 1968) 

As mentioned earlier, there will be several new powers 

in the major power balance, and new intermediate powers will 

also emerge: Brazil, Mexico, Pakistan, Indonesia, East 

Germany, and Egypt. (Bell, 1968) The rise of these new 

powers is certain to create increased tensions for the inter 

national system. Depending on the international climate, 

these tensions may pose threats to world stability. 
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Institutional Mechanisms for Conflict Resolution. 

The lack of effectiveness of the existing institutional 

mechanisms for conflict resolution is well known. The United 

Nations has been unable to act in many instances of super¬ 

power disagreement, and with the emergence of many new na¬ 

tions, the General Assembly has become a forum for the small 

powers. Peacekeeping forces have been difficult to obtain 

in times of emergency, and financial support for U.N. opera¬ 

tions has been a continual cause of crises. Only about one- 

third of the. nations have agreed in principle to accept the 

jurisdiction of the International Court of Justice, and many 

of these have made such crippling reservations that the Court 

is left almost without jurisdiction. 

The requirements of a stable world order are reasonably 

well understood: international institutions empowered to 

enact the necessary rules, judicial institutions capable of 

rendering decisions for specific applications of the general 

rules, and methods for enforcing rules and decisions made. 

The perplexing problem is to devise politically acceptable 

means of reaching these goals. Many writers have pointed 

out that our technical knowledge is more than adequate to 

solve the world's problems, but that development of political 

' '177 '"v" ' • 

r-.-rvwwWT-fT-y» 



knowledge and institutions has not kept pace. McHale char¬ 

acterizes the situation as follows: 

Our chances of survival’ are clearly based on our 
capacity to meet the largest challenge ever offered 
to man. Technologies and know-how are more than 
adequate to solve many of our largest problems. What 
we lack is that combination of vision, understanding, 
and innovative action that will enable us to use our 
knowledge more immediately and more effectively. 
(McHale, 1969) 

The concluding section of this chapter will examine the 

possibilities of improving our institutional mechanisms for 

conflict resolution through the creation of a world federation 

and a stable rule of law. 

S, World. Government and a Pule nf Law. • * . . 

World government has long been an ideal of political man. 

Although the ideal has never been achieved, it remains a theor¬ 

etical possibility and continues to attract adherents. The 

closest approximations to world government have been achieved 

through attempts at world conquest. In the most successful 

example, the Romans governed most of the known world before 

their empire collapsed under the assault of the barbarians 

from beyond its borders. In more recent times, the initial 

successes of the Japanese and the Germans in World War II 
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could be called an attempt at world government by conquest. 

The League of Nations and the United Nations illustrate more 

peaceful attempts to achieve the same ideal of universal 

government. This discussion will consider briefly the pos¬ 

sibilities for establishment of world government and some of 

the practical implications which such an eventuality might 

have for world stability. Since world conquest seems an 

implausible possibility without resorting to nuclear weapons, 

•the discussion will concentrate upon peaceful attempts at 

world federation. 

The nation-state system, as indicated in the opening 

quotation, is comprised of sovereign entities which acknowledge 

no supreme authority and arc free tó make decisions indepen¬ 

dently. The concepts of sovereignty and the nation-state 

system are thus mutually exclusive with the concept of world 

government. Since establishment of world government depends 

upon surrender of national sovereignty, the idea of more than 

130 independent nations achieving a voluntary world federation 

by diplomatic agreement is, in the opinion of this writer at 

least, utopian and implausible. 

If world government is to be achieved at all, it must come 

gradually, so that the surrender of national sovereignty takes 



place in small, relatively painless increments over a period 
I 

of many years. This result might be achieved informally 

through gradual extension of non-controversial interstate 

relationships along functional lines, or by formal long-term 

agreements. As an illustration of the latter, the objective 

of extending the jurisdiction of the International Court of 

Justice might be achieved by an agreement under which every 

participating nation would select each year an additional 

major subject of international law over which it would grant the 

Court full jurisdiction. Over a period of years, each na¬ 

tion would annually select from the subjects listed those 

items perceived to hold the least threat, but at the end of 

a -set period, say thirty years, would agree to accept full 

jurisdiction of the Court in all matters. (Louis B. Sohn in 

Wallia, 1970) Success in establishing a world government 

would of course require that similar incremental decreases 

in national sovereignty occur concurrently across the entire 

spectrum of international relations. The keystone to world 

government will be the establishment of an effective method 

of enforcing the rule of law, which can only mean internation¬ 

al peacekeeping forces. The most difficult task of all will 

be the mutual disarmament of the individual nations, leaving 
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the military power in the hands of the international forces. 

Achievement of voluntary world government is thus visualized 

as a slow and difficult process, which will be subject to 

reversal by the individual nation-state as long as any vestige 

of sovereignty have not been surrendered. It should also be 

pointed out that world government is either universal or non¬ 

existent. "Partial world government" is a contradiction in 

terms which represents only a variation of the traditional 

concept of the power balance. 

If the difficulties of establishing world government can 

be overcome, what would be the practical implications with 

regard to conflict and world stability? To some extent world 

• federation defines away «the problem—conflict on the nation¬ 

state level is ended by the disestablishment of the nation¬ 

state system. In actuality, federation may merely change 

the nature of conflict to civil war. The usual models for 

world federation are the United States and Switzerland. Both 

nations illustrate two important political aspects of feder¬ 

ation which may be instructive for world government: 

a. Prior to creating the federation, both the Swiss and 

the American people had established a long-standing, funda¬ 

mental community of interest. 
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grave potential for abuse. 

The ideal of world government thus appears to be dif¬ 

ficult of accomplishment and something less than an unalloyed 

blessing even if it should be attained. Conflict would be 

likely to continue even in a world federation, in the form 

of civil wars. In the final analysis, the best hope of world 

stability may yet lie within the existing nation-state system 

and an enlightened and flexible application of the concepts 

of a balance of power. 
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CHAPTER XI 

DEMOGRAPHY AND FOOD RESOURCES 

by 

LCOL Frank A. Hart, U.S.A. 

1. Introduction. 

This study includes population as an area of interest 

because of its roles as a determinant of power and as a prob¬ 

lem of global magnitude. Although technology and the specter 

of overpopulation have lessened the power determinant role, 

developed countries are still concerned with the quality of 

their population, and developing countries continue to 

seek larger populations to enhance their power. The anal¬ 

ysis of population in this chapter is concerned primarily 

with population in a problem framework and with the demogra¬ 

phic characteristics which will affect future society. 

An increasing number of scientists, academicians, and 

political officials point to overpopulation as the pre¬ 

eminent problem for the United States and the international 

i 

community. These individuals assert a limitation on earth's 

ability to provide sufficient air, food, and water to its 
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expanding masses. Food resources are highlighted as the 

critical factor limiting the size of the earth's population. 

The number of alarmists continues to increase. (Ehrlich and 

Ehrlich, 1970; Hauser, 1970) 

The interaction of population growth and food resource 

capability does appear critical, although perhaps not cat¬ 

astrophic. The Green Revolution, the agricultural revolution 

of the 1960s, furnishes confidence that the world can feed 

its burgeoning population for the coming three decades. This 

prediction assumes expansion of the Green Revolution and some 

slowing in the world population growth rate. If the Green 

Revolution is not fully implemented, if its results are dis¬ 

tributed in on uneven fashion, or if the population growth 

does not begin to slow, then major questions of world-wide 

stability will arise. The danger exists that a lack of under¬ 

standing of this new agricultural revolution will generate 

overconfidence and delay implementation of necessary popu¬ 

lation control measures. The world food and population prob¬ 

lem has not been solved; its predicted grim results have 

been deferred two to four decades by the Green Revolution, 

which has provided mankind time to attack the problem. 

The following subjects are discussed in this chapter: 

* ' i • • V 4 a • 
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population growth and other demographic effects; food resource 

production; and the implications of the population growth/food 

production problem. The chapter centers on the interaction 

between population growth and food resource production. 

2. Demography. 

a. Population Growth. World population has increased 

exponentially over the past ten thousand years. Table 11-1 

displays world population figures and doubling times. It 

should be noted that the world population doubling time 

drastically decreased over the past three centuries. The 

rate at which population is growing is without precedent, 

whether we consider the-world as a whole or by major regions 

or continents. Current forecasts indicate that the present 

population will double in 35-37 years, leading to a population 

of about seven billion by 2005-2007. Philip Hauser, the 

noted University of Chicago demographer, reported last fall 

that the 1963 U.N. population forecast has already been proven 

too low. Hauser, generally an optimist in the population 

problem field, forecasts a 2000 world population of 7 to 7½ 

billion. (Hauser, 1970) 

Table 11-2 displays United Nations population estimates 

by major geographical area for the year 2000. The tabic 
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TABLE 11-1 

WORLD POPULATION GROWTH AND DOUBLING TIMES 

Date 
Estimated 

World Population 
Time for Population 

to Double 

8000 B.C. 

1650 A.D. 

1850 A/D. 

1930 A.D. 

1975 A.D. 

5 million 

500 million 

1,000 million (1 billion) 

2,000 million (2 billion) 

4,000 million (4 billion) 

1500 years 

200 years 

Computed doubling time 
around 1970 35-37 years 

Source: Ehrlich and Ehrlich, 1970, p. 6 



TABLE 11-2 

PRESENT WORLD POPULATION AND PROJECTIONS TO 2000 

Region 1969 Pop . 

(in millions) 

World Total 3,651 

Developed 1,078 

Regions 

Underdevelop- 2,473 

ed Regions 

East Asia 1,182 

South Asia 809 

•Europe 456 

Soviet Union 241 

Africa 344 

Northern 225 

America 

Latin 276 

America 

Oceania 19 

Pctg. incr. 

by 2000 

(high proj.) Low 

Projections (in 
millions) 

Med. High 

38% 

202% 

9 rtf 

71% 

151% 

67% 

150% 

84% 

1,118 

1,984 

491 

316 

684 

294 

532 

28 

1,287 1,623 

2,171 2,444 

527 563 

353 

7 68 

354 

403 

864 

376 

638 686 

Constant 

Fértil. 

97% 5,449 6,130 6,994 7,522 

46% 1,293 1,441 1,574 1,580 

119% 4,155 4,688 5,420 5,942 

32 35 

1,811 

2,702 

r- —t /■% 
j/ u 

402 

860 

388 

756 

33 

Source: Ehrlich and Ehrlich, 1970, p. 43 as reported in 1963 

U.N. World Population Prospects. 
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includes low, medium, and high projections based upon spe¬ 

cific forecasts using the best demographic data available. 

Assumptions concerning fertility, death rates, and migration 

are included in the forecasts. The final column, "constant 

fertility, no migration," assumes current trends in fertility 

and mortality will continue and that no migration will take 

place. Past experience indicates that demographic forecasts 

have consistently underestimated population growth. In view 

of this performance record and Hauser's recent report, it 

would be reasonable to accept the high projection Table 11-2 

as a planning figure. The most important trends to note 

are that while the developed areas increase 46% by the end 

uv/ 
/a of the century, the underdeveloped areas will increase 11¾ 

with Latin America, South Asia, and Africa exceeding 150%. 

Population growth is usually expressed in terms of 

the population growth rate, the increase in population per 

thousand or the percentage of increase. World population 

growth rate has increase gradually from 3 per 1000 per year 

in 1650 (0.3%) to 18 per thousand per year (1.8%) for the 

decade of the 1960s. (Annals, 1967) This increase resulted 

from three demographic transitions. The decline in death 

rate in western countries undergoing industrialization 
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occurred first. The second demographic transition was the 

decline in birth rates in western countries following in¬ 

dustrialization. This trend occurred as children became 

consumers rather than producers, negating the prior economic 

benefits of large families. A third demographic trend, a 

decline in death rates in lesser developed countries, began 

around World War II. The decline was caused primarily by 

the rapid export of modern drugs and public health services 

from developed countries and produced the most rapid, wide¬ 

spread demographic change known in the history of population 

dynamics. Individual lesser-developed-country population 

growth rates multiplied as death rates fell drastically and 

high birth rates contiiiued uncheckeS,. (Ehrlich and Ehrlich, 

1970; Annals, 1967) 

For comparative purposes we must note that the recent 

death rate decline differs in kind from the long term death 

rate decline that took place in the western world over a 

period of almost two centuries. Over a short period of 

time the lesser developed countries received the impact of 

all the agents which decrease mortality. In contrast to 

the western world these agents were imposed from without 

the lesser developed countries. The social motivation which 
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led to birth rate reduction in the developed countries is 

not yet present in the LDCs. Hence, birth rates and popu¬ 

lation growth rates will probably not decrease in the LDCs 

until national governments impose population control measures. 

(Freedman, 1964) 

b. Population Control Measures. Significant changes 

in the population control picture have occurred during the 

past decade. By 1970, 23 developing countries possessed an 

official family planning policy or program or major govern¬ 

mental involvement and another 11 countries were officially 

involved in family planning in a minimal way. These countries 

represent well over half the population of the developing 

world. In every case except India tha artinn was initiated 

in the 1960s. Although most programs are too new to expect 

results, falling birth rates are quite apparent in a few 

of the more economically progressive countries in East Asia 

such as Taiwan, South Korea, and Singapore. (Ehrlich and 

Ehrlich, 1970) 

Admittedly, results are mixed. India's program, the 

oldest (1952) of any developing country, is continuing to 

encounter extreme social resistance and has enrolled less 

i 

than one percent of the childbearing population. In South 
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America and Africa, many sociocultural elements such as 

marriage, customs, religion, and general value system, con¬ 

tribute to continued high fertility. (Annals, 1967) 

Although progress in population control exceeded 1960 

expectations, the result is still merely surface scratching. 

Some countries persist in believing population expansion a 

requisite to national power and pursue policies to that 

end. The several countries with significant birth rate re¬ 

ductions and the 34 countries with involvement in population 

control are insufficient evidence to assume the problem has 

been brought under control. However, the situation does in¬ 

dicate a growing international recognition of the liabilities 

of unchecked population growth. 

c. Other Demographic Aspects. Increasing urbanization 

will continue in both developed and lesser developed countries. 

No meaningful figures can be cited on this trend because of 

the wide variations in percentages involved and the lack of 

reliability in developing country projections. In the lesser 

developed countries', the mechanization or rationalization of 

agriculture as well as a perception of increased economic 

opportunities will motivate many rural inhabitants to mi¬ 

grate to the cities. Such a trend can well lead to rising 
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unemployment and increasing social pressures amid the chaotic 

urban conditions. (Bogue, 1969) 

In the lesser developed countries, demographic struc¬ 

tures and population median ages will vary considerably in 

the future. The mortality decrease in these countries will 

significantly increase the size and percentage of the young 

in the national populations, creating a young population. 

Young populations generate burdens and lead to stability 

problems. This problem will be alleviated only as the young 

come of productive age and as the birth rate falls. 

(Annals, 1967; Tomlinson, 1965) 

In the developed countries where life expectancy at 

birth varies from 69 years (Finland) to 74 years (Sweden), 

individual longevity will increase slightly. Significant, 

changes are expected in many developing countries where 

present life expectancy at birth is only 25 to 35 years as 

in Gabon or Guinea or is only in the 40s as in much of 

South East Asia. Attainable goals are represented by such 

countries as Taiwan (65 to 70 years). South Korea (55 to 60 

years), and Thailand (65 to 70 years) which have achieved 

respectable life expectancies. The increase in life ex¬ 

pectancy will increase the percentage of the population 
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dependent on society. (Ehrlich and Ehrlich, 1970; Annals, 

1967) 

d. U.S. Population. Table 11-3 displays current pa- 
\ 

rameters and projections for the U.S. population. Other 

demographic trends indicate that the average U.S. citizen 

at the end of the century ■will have a slightly higher median 

age, be more. educated, face a slightly increased life ex¬ 

pectancy, and be more apt to live in an urban environment. 

Population median age declined steadily from 30.2 years in 

1950 to 29.2 in 1960 before bottoming at 27.6 in 1970. It 

should rise to 30.0 years in 1985 as the post-World War II 

babies age. The percentage of young adults with high school 

diplomas increased from 387a to 75% from 1^40 to 1970 and the 

percentage with one or more years of college increased from 

137o to 38%, during the same period. These trends are ex¬ 

pected to continue. Life expectancy at birth will increase 

by several years as medical research attacks the diseases 

which afflict the middle aged and the elderly. The percent¬ 

age of the population in urban areas will increase from 70% 

to 85% by the end of the century. (Annals, 1967; New York 

Times, 4 Feb 71, p. 1) ■ 

On a voluntary basis Americans have decreased the average 
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TABLE 11-3 

UNITED STATES POPULATION PROJECTIONS 

Population Estimate-mid 1969 

(millions) 

Birth Rate per 1000 

Death Rate per 1000 

Current Rate of Population 

Growth 

Doubling Time 

Current Life Expectancy at 

Birth 

Population .Projection to 2000 
AnpHiuTn nrrvï prfî O1"1 ) 

(millions) 

Population Projections to 2000 
(high projection) 

(millions) 

203.1 

17.4 

9.6 

1.0% 

70 years 

71 years 

300 

336 

Source: Ehrlich and Ehrlich, p. 332, 1970 
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number of children per completed family from six in 1800 

to three in I960 to 2.5 in 1970. Recent polls indicate that 

this statistic will continue to fall. Zero population growth 

requires only a slight decrease to 2.11 children per completed 

family. 

3. Food Resources. 

a. Introduction. The primary importance of the pop¬ 

ulation problem lies in the assertion that the earth's popu¬ 

lation, if it has not already done so, is exceeding the 

ability of the planet to sustain it. Unfortunately, most 

of the problem's critical dimensions are too intangible to 

measure. It is only in food resources that we can, with 

some degree of confidence, compare population to a critical 

variable to ascertain if life can be supported adequately. 

b. Overview. The prominent writers and scientists 

disagree on the food resource picture for the future. The 

difficulties in fathoming the problem lie in change, sta¬ 

tistical accuracy, interpretation, and definition. 

The outward appearance of the world food/population 
4 

balance changed radically several times in the past two 

decades. During the 1950s the world community appeared to 

be solving slowly the problem of raising sufficient food 
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to feed an ever increasing population. By the early 1960s 

the picture appeared less bright; rates of population growth 

reached frightening proportions and rates of food production 

increase gave some evidence of slowing. A partial failure 

of the South Asia monsoon in 1965-66 and continued poor 

weather in 1966-67 turned the earlier uneasiness into dark 

despair; talk of widespread famine in the developing world 

became commonplace. The outlook changed again in the last 

three years because of startling developments in the pro¬ 

duction of wheat, rice, and other grains. (Cochrane, 1969) 

Table 11-4 displays indices of total food production 

which demonstrate the agricultural production increase since 

the mid-fifties. Food production in the developed countries 

could have increased more rapidly during 1961-67 as the 

United States held more than 50 million acres out of pro¬ 

duction during most of the period. Some of the increase in 

the LDCs resulted from bringing new land under cultivation, 

but most of the gain was derived from the modernization of 

agriculture. The LDC drop in 1965 and 1966 resulted primarily 

from India's serious droughts in those years. (Cochrane, 1969) 

Table 11-5 displays per capita production indices for the 

1956-67 time frame. Tt demonstrates how food production 
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TABLE 11-6 

ANNUAL RATES OF GROWTH IN GRAIN PRODUCTION FOR THE 
LESS DEVELOPED COUNTRIES PROJECTED TO 1980 

UNDER ALTERNATIVE ASSUMPTIONS 

Country or 

Region 

Historical 

Trends 

(percent) 

Moderate 

Improvement in 

Production 

(percent) 

Rapid 

Improvement in 

Production 

(percent) 

India 

Pakistan 

2.0 

2.9 

Other Nonexport¬ 

ing Developing 

Countries 

2.7 

2.8 

3.2 

3.0 

3.8 

3.9 

3.9 

Grain-Exporting 

Déveloping 
Countries^ 

3.1 3.6 3.6 

Total, All Less 2.6 3.1 3.9 

Developed. 

Countries’ 

1. Excluding Communist Asia _ 
2. Argentina, Mexico, Burma, Cambodia and Thailand 

3. Cochrane, p. 22: obtained from U.S. Dept, of 

Agriculture 



matched population increases during the period. 

Recent U.S. Department of Agriculture studies produced 

the food production projections contained in Table 11-6. 

USDA considers that all three alternatives are projected 

under realistic sets of conditions. The medium and high pro¬ 

jections are sufficient to match population increases. 

c. The Green Revolution. The new agricultural revo¬ 

lution, known as the "Green Revolution," represents a break¬ 

through in research initiated over twenty-five years ago and 

designed to capitalize on the unique natural advantages of 

tropical and subtropical areas. The breakthrough was first 
. ' i . 

■'Æffe-nted in new wheat anil rice strains capable of accepting 

a variety of growing conditions and of absorbing extensive 

fertilizer. The new seeds require extensive water; their 

use has been facilitated by new irrigation techniques. In 

turn, the new seeds, new irrigation techniques, and exten¬ 

sive use of fertilizer have made possible multiple cropping. 

The resulting grain yield increase has been as much as 1600% 

per acre. (Brown, 1970) 

Several cautionary comments are in order. The increased 

use of irrigation means that water, rather than land, could 

well be the new limiting factor in agricultural production. 
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The individual irrigation devices and the required quanti¬ 

ties of fertilizer are expensive and would require govern¬ 

ment supported programs in most developing countries. Mul¬ 

tiple cropping produces a deficiency of some minor soil nu¬ 

trients and can create pest and disease problems. These 

problems are not insurmountable but they serve notice that ■ 

the Green Revolution will not be cost-free. (Ehrlich and 

Ehrlich, 1969) 

d. grain Production Increase. Grain production can be 

increased by increasing the amount of arable land under cul¬ 

tivation or by increasing the yield per acre. Estimates on 

the additional land which could be brought under cultivation 

vary from a few hundred million acres to four billion acres. 

Each large land area not under cultivation has some major 

shortcoming ranging from a shortage of available water to de¬ 

ficient soil conditions. Very little land is available for 

■ profitable cultivation in the next several decades unless 

unexpected breakthroughs are made in the desalimzation of 

water or in the use of tropical forest soils. (Ehrlich and 

Ehrlich, 1970) 

The Green Revolution is an example of yield increase 

which combines several techniques. Yield increase techniques 
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include new grain strains, irrigation, multiple cropping, 
- ^ 

fertilizer, and pesticides. Few areas in the world have 

reached their potential in the use of fertilizer or irri¬ 

gation. By 1970 only one-sixth of the land under cultiva¬ 

tion in Asia employed the techniques of the Green Revolution. 

Considerable potential for yield increase seems present. The 

primary constraint today appears to be the capital invest¬ 

ment required. 

e. Loss Decrease. In most less developed countries 

the amount of grain available for distribution can be in¬ 

creased significantly by decreasing grain losses. Most LDCs 

suffer large grain losses in the field, in storage, and in 

u 1-CtlLa J, C. <30 a 
a result of rodents, pests, and molds 

T- 1 nv o la j. yuu 

rats destroyed 107=, of India's grain production. The pros¬ 

pects of economically reducing these losses are favorable. 

(Cochrane, 1969; Ehrlich and Ehrlich, 1970) 

Protein Deficiency. One aspect of malnutrition, 

protein deficiency, is capable of early solution. Protein 

deficiency is important because of its relationship to men¬ 

tal retardation. Scientists estimate that about 507= of the 

world's children during the past decade did not receive 

adequate proteins. The deficiency represents by weight about 
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12% of the world protein supply. This shortcoming lends it¬ 

self to early solution through production of single cell 

proteins, use of fortified grains, or the direct feeding of 

proteins. The desired protein quantity can be obtàined di¬ 

rectly from today's level of fish harvest and fed directly 

as fish protein concentrate or obtained from seed oils and 

mixed with grains. The major constraints inhibiting such 

schemes are the lack of efficient distribution systems in 
> 

many developing countries and the cultural tastes in these 

countries. Rejection rates for protein supplements in Africa 

have been high. (Altschul, 1967) 

g. Novel Solutions. Scientists áre investigating novel- 

schemes for increasing food production. Proposals include. . 

(1) culturing of single cell organisms on petroleum or other 

substrates; (2) herding animals such as the African elands 

and South American rodents not currently being herded; and 

(3) cultivation of algae in the fecal slime of sewage treat¬ 

ment plants. None of the schemes offers any substantial 

potential for significantly contributing to the world food 

supply over the next several decades. (Ehrlich and Ehrlich, 

1970) 

h. Ocean Resources. Food resources obtained from the 
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ocean are discussed in Chapter XVII, "The Exploitation of 

Ocean Resources." For the purposes of this chapter we need 

only note that the ocean harvest at present provides less 

than 2% by weight of the world's food supply. The projected 

ocean harvest at the end of the century will probably not 

increase the sea's percentage of the world's food supply. 

The fish harvest is slightly more important than the above 

figures would indicate because it constitutes about 3% of 

man's direct protein consumption and through its use as an 

animal feed provides the basis for about 10% of all animal 

protein production. (Emery and Iselin, 1967) 

• " • * * • > “ ' , 

/> . " T-mrvi-ï cations. ■ ■* . * 

Many observers forecast the occurrence of famine with in¬ 

creasing frequency in the developing world. Even if world 
•* 

food production increases as predicted, starvation will re¬ 

main a real threat in large parts of Asia, Africa, and Latin 

America. The problems include; inadequate transportation 

and food distribution systems; shortages of foreign exchange 

to purchase food imports; absence of sufficient personal in¬ 

come to create consumer demand; and inability of donor and 

recipient countries to mount large scale food aid programs. 
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Additionally, the phenomenon of rising expectations means 

that many Third World inhabitants will be increasingly dis 

satisfied with a subsistence standard of existence. (Ehrlich 

and Ehrlich, 1970; Hauser, 1970) 

The expected population increases in the developing 

' countries will create difficulties in economic development 

as well as subsistence. Many developing countries even now 

are unable to increase their per capita GNP significantly 

because population increases match, and in some cases, out¬ 

pace, GNP. The situation is not beyond solution. The means 

for population control are present if developing countries 

perceive such programs to be--in their interest and pursue 

. them. vigorousiy. 

The impact and implications of the food resource/popu¬ 

lation problem are not unpredictable. Famine, rising ex¬ 

pectations, and development failures will create instability 

in a number of developing countries. Governments will fall 

• because of such problems. The resulting instabilities might 

well affect the use of bases for the United States, the avail¬ 

ability of ûatural resources, and the balance of power or 

alliance structures in certain regions. 

’ The United States needs to undertake a closer examination 

i( > 
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of its foreign assistance program with an'eye toward iden¬ 

tifying those countries whose policies indicate they can 

successfully utilize outside assistance. The key to the 
' i : 

United States effort will be the integration of food, de¬ 

velopment, and population planning programs. The three sub¬ 

jects are bound together so closely that all must be ex¬ 

amined. Development assistance to a country which is not 

attempting to check a rapidly expanding population would 

probably be wasted. In an environment of decreasing foreign 

commitments, the United States must take cognizance of the 

food resource/population growth interaction to ensure the 

viability of its foreign assistance programs. * 
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THE ENVIRONMENT OF THE FUTURE 

LCDR William H. Poe, U.S.N. 

Any consideration of future environmental conditions 

properly begins with a discussion of Ecology. The earth's 

ecosystem has been described as an open energy system in 

homeostasis but the real■contribution of the ecologist has 

been to point out the importance of the phenomenon of closure 

as it applies to-limited resources, and to emphasi£e{.the'• 

delicate nature of the complex balance required to perpet¬ 

uate such living systems. 

Accepting a useful two dimensional model of the eco¬ 

system, (Ripley and Buechner, 1967), on one axis is. plotted 

the level of biological integration (cells, organisms, or 

populations), and along the other axis is specified a point 

of view which may be one of the following: 

a. Components of system-atoms, cell, planets. 

b. Structure or morphology - organization of parts 
including social organization of animals, cells, 

or organs. 
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c. Functions or processes - physiology, regula¬ 
tory mechanisms, homeostasis at any level of 
organization. / ’ > 

d. Distribution in time-ontogenetic or phylo¬ 
genetic. 

e. Distribution in space-zoography or human ge¬ 
ography. 

f. Relationship to environment-interaction be¬ 
tween the entity and the environment influenc 
ing either or both. 

Since these categories encompass many of the traditional 

scientific disciplines, the true significance of the future 

emphasis on ecology may be found in its potential -for syn¬ 

thesis of many different techniques, ideas, and personali¬ 

ties to find solutions to the important problems facing man-" 

kind .in the final third of the 20th century.1 Of the points 

of view mentioned, there is a general1 belief that the human- 

society--plus environment level is the key one, and that 

humanistic considerations are assuming a dominance in the new 

interdisciplinary approach of the ecologist. 

F. Fraser Darling (Darling, 1967) makes a particularly . 

good case for the view that politics must be recognized as a 

major ecological factor. Since there is only one ecology, 

he urges that the ecologist take his place at the council 

tables where his insight may be injected into the planning 
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and decision-making process at an early stage. It is quite 

conceivable that the future environmental emphasis will de¬ 

mand of all large organizations, including the military, a 

staff ecologist to represent this point of view in much the 

same way that all large staffs receive input from a legal 

counsel. 

The dimensions of the current ecological and environ¬ 

mental crisis are not clearly understood apd the one state¬ 

ment that can be made without fear of contradiction is that 

more research is required to establish the magnitude and ■ 

specific mechanisms that comprise the problem. Although ex¬ 

perts* will differ on‘the degree of .seriousness and immediacy, 

■to be- assigned, there-can ’be no doubt that man today stands 

in imminent danger of causing irreversible changes in the 

delicate ecosystem of this planet. As Barry Commoner has 

pointed out, we are approaching a point of no return due to 

a potential breakdown in the earth's ecological life support 

systems. He writes, "I believe that we have, as of now, a 

single decade in which to design the fundamental changes in 

technology that we must put into effect in the 1980 s--if 

we are to survive," (Commoner, 1970) 

Kenneth E. Boulding, (Eoulding, 1970) emphasizes the gravity 



of the crisis when he says, "There is no second chance for 

man. If he cannot succeed in organizing his little space¬ 

ship on a permanent, self sustaining basis before he has 

exhausted the source of geological capital on which his de¬ 

velopment now rests, he will never have another chance,11 

Many writers have described the horrors of pollution, in 

vivid and detailed terms; such works as TERRACIDE, (Linton, 

1970) and others cover the possible future effects of the 

menace in adequately gruesome detail. Difficult to assess 

at the present juncture are the implications of the forces 

and mechanisms already in motion, let alone the effects of 

•• future technologies,*- It is'..relatively easyto develop seem¬ 

ingly alarming facts such as: refuse produced in the U.S. 

is estimated to be increasing at a rate of 4% per year (the 

same as the annual increase in our GNP); DDT can be recovered 

virtually any he re on earth from the Artie ice pack to the 

flesh of Antarctic seals; or U.S. Food & Drug Administration 

sources estimate we are now exposing ourselves to over a 

half million chemicals while adding 400-500 new ones a year, 

(Cole, 1970). 

The hard questions concern the effects, both present and 

future, of these readily verifiable statistics. How much 
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refuse can we dispose of? What is the level of DDT concen¬ 

tration that poses a threat to Man or to other organisms? 

How many chemical substances can man be exposed to without 

danger, and in what concentrations? The answers are neither 

easy to obtain through research nor are many of them presentr 

ly available. 

An excellent illustration of this deficiency in knowl¬ 

edge and the confusion surrounding environmental effects of 

known processes can be found in one facet of the air pollution 

problem, the oxygen/carbon dioxide balance and its relation¬ 

ship to global weather. A recent study by more than seventy 

participants representing a dozen disciplines and drawn from 

universities, inductrice, laboratories, and federal agencies, 

(M.I.T., 1970) minimizes the harmful effects of fossil fuel 

burning. The study observes that atmospheric O2 content re¬ 

mains practically constant at 20.946%, and would be reduced 

by only a fraction to 20.8007o if all the world’s recover¬ 

able fuels were burned tomorrow. This study assumes, how¬ 

ever, that DDT and other substances will not have signifi¬ 

cant effect on the ocean phytoplankton that convert CO2 to 

O2. Recognizing that burning is producing a gradual increase 

in CO2 they find the possibility of climatic changes from 
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this source small during this century. Some scientists 

(Haagen-Smit3 1966) have reached the same conclusions in¬ 

dependently and foresee no ill effects for several gener¬ 

ations; others are less certain. Citing IGY measurements, 

one author (Gates, 1970) points out that the CO2 increase is 

quite measureable and is acclerating so that by the year 2000 

an additional 607o will have been injected into the earthfs 

atmosphere. He reports that an 1885-1940 warming trend may 

well be attributed to this CO2 increase in the atmosphere. 

Since 1940, however, a steep cooling trend has set in despite 

continuing increase in CO2 content. This may be related to 

a rise in air turbidity or dustiness.which has been measured, 

or it may be the result of jet contrails which form cirrus 

clouds in the -upper atmosphere. Both these effects reflect 

sunlight into space and reduce radiant heat reaching the 

earth1s surface, S. Fred Singer (Singer, 1970) echoes the 

confusion and emphasizes the fact that radiation and other 

measurements are essential to clarify climatic effects and 

resolve the doubt. Another scientist, H. C. Willett of M.I.T 

discounts all these mechanisms and holds that climatic change 

is in fact a result of cyclic sunspot activity. 

One result is certain; the thermodynamic niche of many 

213 



r 
plants and animals is narrow, and seemingly small tempera¬ 

ture changes can impair their chances for survival. The 

predictions have so far failed to isolate the actual mechan¬ 

isms which play a critical role in making the world weather 

nor do they address potential dangers to life from a CO2 

increase; they only emphasize oùr lack of knowledge. 

Although the dimensions of the ecological crisis are 

not adequately known, and the need for more study.and re¬ 

search is acute, it has been possible to identify some of 

the causes of our dilemma to assist in determining the prob¬ 

able future course of events. Clearly, one of the causal 

mechanisms has b.een the failure of classical economic theory 

to assign the environmental costs of production to industry. 

External side effects have, until now, not been reflected 

in costs nor has the market mechanism communicated the de- 

mar d for environmental quality. As John Krutilla, (Krutilla, 

1967), puts it, "The conventional market operation does not 

provide adequate information or rewards to ensure the pres¬ 

ervation of rare and irreproducible natural phenomena." 

Moreover, there is yet no scientific way of determining 

what should be spent on environmental quality, nor can we 

relate productivity to such expense. The market mechanism is 
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not responsive to extra-party costs and external disecon¬ 

omies. In order to assess these effects we need environ¬ 

mental experts in the planning and decision process at an 

early stage. (Wollman, 1967) 

One of the primary causes of the ecological crisis has 

been the devil of suboptimization which is defined as bind¬ 

ing out the best way to do something which should not be 

done at all," (Boulding, 1970). Total ecological planning 

and thinking based on the principles of closure are some ways 

to exorcise this demon. Boulding goes on to emphasize that 

it is the state or condition of man that is the true measure 

of economic welfare not the GNP or some other misleading in- 

This idea is echoed by Melvin Anshen, (Anshen, 1970) 

when he asserts that the very nature of the social contract 

is undergoing change with respect to U.S, business enter¬ 

prises. He adds, "It is becoming clear that in the emerging 

new contract;, social progress (the quality of life) will 

weigh equally in the balance with economic progress ", and 

further he points out that this idea, "strikes at the central 

concept that the job of private business management is to 

maximize profit." Clearly the future holds the promise of 
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a new economics that will reflect social and environmental 

values. 

Some writers have asserted that the only, solution to 

the problems of pollution lies in federal’control to es¬ 

tablish uniform national rules and to provide the funds re¬ 

quired for abatement, (Patterson, 1967). Others argue just 

as vehemently that federal standards are not the rational 

or realistic answer and should be avoided in order to maxi- 

i 

mize cost effectiveness for pollution abatement, (Teller, 

1967). Almost everyone agrees that some form of• recycling 

will be essential and at least one ecologist predicts total 

recycling wherein the consumer becomes merely a user or rent- 

cr * of goods(Spilhaus ; 1967). • • '* 

For a full appreciation of the future impact and scope 

of environmental problems the question of population must 

be considered. Realizing that demographic factors are dis¬ 

cussed in anotherchqDta:, it is hardly possible to divorce 

the subject of population from a treatment of ecology. The 

control of human population growth and attainment of relative 

stability is prerequisite and crucial to solution of many 

environmental problems. Burgeoning populations can place 

tremendous pressures on an already imbalanced ecosystem and 
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unless control measures are instituted before the end of 

this century it appears certain that preservation of our 

natural environment will be a moot question. 

Taking a relatively undramatic example of the problem, 

let us survey the future of recreation. Roger Revelle, 

(Revelle, 1967) has pointed out that recreation is no longer 

a mere adjunct to work but it is a human need in the hyper- 

productive society. By the year 2000 the concentration in 

our national parks, as measured in visitor days per acre at 

the popular sites, will have become so great that a ticket 

to a reserved seat in the woods will be-a-necessity. In 

the America of the turn of the century it is conceivable 

that on some Sunday in August 150-200 million people might 

want to go to the beach, This equates to about two people 

for every foot of coastline in the unlikely event that they 

could all reach it. The recreation problem will be ex¬ 

acerbated by increased leisure in the form of three day 

weekends and month long vacations so that the American work¬ 

er will have six months off per year by the century's end. 

(Papageorgiou, 1967) 

In an excellent treatment, John McHale, (MdCale, 1969) 

points out that the environmental problem will increasingly 
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be international as it will be impossible to confine ecolog¬ 

ical effects to arbitrary national boundries. The essential 

organizations that maintain the human ecosystem are no longer 

national in any real sense. There is increasing general 

acceptance of ecology as an expression of international in¬ 

terdependence; a growing belief that man possesses only one 

ecology and one earth for his use will characterize the dec¬ 

ade to come. 

Some promising ideas emerge from the Mcliale work, which 

reports, nAt the point, then where man!s affairs reach the 

scale of potential disruption of the global ecosystem, he 

invents precisely those conceptual and physical technologies 

that may enable him to deal with the magnitude of a complex 

planetary society.” Metíale specifically refers to the pos-- 

sible future uses of satellites and computer simulation for 

ecological resource management and points out the closed 

ecology of life support systems in spacecraft as a model 

for the solution of some of our recycling problems. Others, 

(Handler, 1970), support this optimism and assert that com¬ 

puter simulation of ecological problems will develop as a 

function of increased technical sophistication of the ecolo¬ 

gists with regard to quantification coupled with availability 

t* 
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of data in sufficient volume and precision. 

_ Frank Press, (Press, 1967), stresses the possibility 

of computer weather forecasting and earthquake prediction 

and develops the concept of weather modification and con¬ 

trol by pointing out that precipitation of moisture by cloud 

seeding and techniques of hail and lightning suppression 

have already been demonstrated and verified by the U.S. 

National Academy of Sciences, the National Science Founda¬ 

tion, and the U.S. Forest Service. These techniques will 

be refined and expanded in the future. 

A greater public awareness of the problems of ecology . 

should lead to a .better world .ecological balance by the 

year 2000 (Ginsburg, 1970). To summarize the environment 

of the future, we can draw a number of important implications 

from the works examined. The following list, while not 

definitive nor exhaustive, is representative of a wide sur¬ 

vey of literature and sifting of the incomplete evidence 

currently available. 

1. The science of Ecology holds important promise and 

may emerge as a synthesis of many scientific disciplines ^ 

applied to the solution of environmental problems in such a 

way as to emphasize humanistic considerations. 
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2. The phenomenon of closure is gaining widespread 

acceptance as a key concept which may permeate the thinking 

of the next three decades. 

3. There is a consensus that highlights the need for 

the input of an ecological view or the introduction of en¬ 

vironmental considerations into the planning and decision¬ 

making process at an early stage. Ecologists will play 

an increasing role in the public and private councils. 

4. Virtually universal agreement exists that a signi¬ 

ficantly greater research effort is required to define the 

nature and magnitude of the environmental crisis, identify 

the mechanisms that influence it, and arrive at feasible 

solutions. This effort will be undertaken and supported 

widely by public concern. 

5. There is widespread recognition of the fact that 

man has the technological capability to alter the earth's 

ecosystem in profound ways and often does so by accident 

without realizing the consequences of his actions. In¬ 

creased prediction and more powerful forecasting techniques 

will result. 

6. Many eminent ecologists feel great immediacy about 

the environmental crisis and there will be growing popular 
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support for and awareness of their concern. 

7. Many ecologists believe that the various forms of 

pollution will be arrested and substantial progress made 

toward restoring a natural balance if the necessary resources 

are applied and some new techniques are developed within the 

next decade. 

8. A number of theorizers have highlighted the need 

for a new kind of economics that will be developed to account 

for environmental costs and apply them in a way that recog¬ 

nizes the unique value of natural phenomena. Some means of 

ammortizing the accrued costs of degradation will also emerge 

9. The probability of increasing governmental control 

and regulation óf the environment'is groat and should be. 

manifest in the coming years. 

10. The impact of the population explosion on the en- 
\ 

vironmental problem is so profound that it is hardly pos¬ 

sible to divorce these two pressing issues. Future popu¬ 

lation stabilization is essential to permit significant 

progress toward greater environmental quality. 

11. Demand for recreational facilities will multiply 

in the next three decades resulting in high usage of scenic 

national resources. 
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12. The universality of the environmental problem im¬ 

plies either future international cooperation as a solution, 

or a new source of conflict among nations. 

13. The use of satellites for environmental resources 

management and for global weather ob sedation is predicted 

and should occur in the near term future. 

14. Computer simulation of environmental problems and 

techniques for accurate long range weather forecasting will 

be developed by the 1980*s. 

15. Sophisticated recycling techniques based on the 

model of spacecraft life support systems will provide a ■ 

partial solution to the problem of pollution. Many such 

techniques'are within the state ot' art today. ‘ ■ • 

16. A limited capability to control and modify the 

weather will be in use by the year 2000. 



V • , 
CHAPTER XIII 

ECONOMIC PROJECTIONS 

by 

CDR John L. Carenza, U.S.N 

Outlays for defense activities can be raised--if 
we need extra defense programs more than other 
things. (Hitch and McKean, 1966; p. 47) 

The often heard argument that "we can’t afford it" 
may be taken literally in a subsistence economy 
where a new expenditure would cut into the minimum 
standard of living. In a modern rich economy such 
as the United States, it typically means, "I am 

opposed to it." (Kindleberger, 1970) 

Each of the scenarios in Volume One touches in some way 

upon the ability or the willingness of the United States to 

pay for the Navy of the future. The slogans, "guns and but¬ 

ter" and "reordering of priorities," relate to this constant 

weighing and balancing at the national level of government. 

The opening quotations illustrate the alternatives and pres¬ 

sures which each nation must face in allocating its limited 

resources. 

It can readily be seen that each projection of the 

future has its own military and economic implications. Not 
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only are the external threats and the related naval forces 

different, but the economic basis which provides the funds 

to support the Navy is different. It is very possible that 

these two f¿ictors will be working in opposite directions. 

For example in World-wide Withdrawal as described in Chapter 

III, we may wish to spend more for national defense in order 

to build a strong defensive capability and insure continued 

access to vital natural resources around the world. Yet in 

withdrawal, it is quite probable that gross national product 

(GNP) will be declining, or the rate of growth will be de¬ 

clining, and less money will be available than desired. 

All three of the scenarios envision a more sophisticated 

and technologically complex Navy of the future. These de¬ 

velopments will require improved reliability in equipment 

and highly qualified personnel for both operation and main- 
I 

tenance. These factors indicate a constantly rising trend 

in the cost of weapons systems and defense. Because of this 

trend, long-term (10-15 year) procurement programs may be 

required and authorized in the future. These long-term 

commitments must be based on accurate estimates of both the 

availability and allocation of resources over an extended 

period. 



Economie projections are therefore a key to extended- 

range forecasting for the Navy. Table 13-1 presents pro¬ 

jections of the U.S. GNP and its principal elements for 1980 

and 2000. Table 13-2 presents similar forecasts for that 

portion of the GNP which will be allocated to national de¬ 

fense . 
* 

Implicit in these projections are assumptions concern¬ 

ing the increased productivity per worker and how this is 

achieved, the changing mix of the work force and the work 

week, the relative changes that appear in government pur¬ 

chases vs consumer purchases and extensive data on popula¬ 

tion growth as it effects Gross National Product. 

Projections of defense expenditures, such as Table 

13-,2 contain assumptions as to the relative expenditure of 

funds for personnel, and operations and maintenance vs re¬ 

search and development during periods of low, medium, and 

high world tension. Table 13-2 provides low, medium and 

high projections to allow for variations in the way the 

United States will view the world situation in the future. 

It is interesting to note that the medium projection for 

defense expenditures in the year 2000, which is based on 

ten percent of GNP, is $220 billion. The growth in GNP 
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TABLE 13-1 

PRINCIPAL ELEMENTS OF FUTURE ü.S. GNP 

Population 

Labor Force 

Annual Output/Worker 
(Thou. $) 

GNP (Billion $) 

Purchased by Consumer 

Purchased by Govt 

Invested 

of' 

Durable Goods 

Non-Durable 

Construction 

Services 

1960 

180 

73 

6.9 

504 

329 

100 

72 

96 

162 

57 

189 

1980 

245 

102 

10.4 

1,060 

660 

240 

17.0 

229 

2'93 

130 

415 

2000 

331 

142 

15.5 

2,200 

1,320 

550 

360 

514 

518 

281 

909 

Sources; Landsberg, Hans F., et al. Resources in 
America's Future. Baltimore: Johns Hopkins Press, 
1963. 

Kahn, Herman and Weiner, Anthony J. The Year 2000. 
New York: The Macmillan Company, 1967. 
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TABLE 13-2 

PROJECTIONS OF U.S. DEFENSE EXPENDITURES 

1980 

(BILLIONS $) 

2000 

Military Personnel 

Operations & Maint 

Aircraft 

Missiles & Space 
Craft 

Other Procurement 

R&D 

Construction 

**Low Med. HI 

26 16 

20 

13 

17 

10 

18 

11 

34 

23 

17 

32 

19 

Low Med. HI 

47 

30 11 

22 

34 77 

25 57 

51 114 

27 

42 

19 

60 

95 

44 

29- "106 181 .:50. 220 .494 

**The low, medium, and high figures are based on percentages 
of GNP as follows: 

Low: 3% of GNP 
Medium: 10% 
High: 15% 

Sources: Landsberg, Hans H., et al. Resources in 
America's Future. Baltimore: Johns Hopkins Press, 
1963. 

Kahn, Herman and Weiner, Anthony J. The Year 2000. 
New York: The Macmillan Company, 1967. 



could thus provide sizable sums with relatively modest per¬ 

centage allocations to defense. 

The economic projections in Tables 13-1 and 13-2 are all 
» 

typical straight íine projections to the year 2000 with a 

standard rate of growth built into each year. This type of 

projection assumes that although fluctuations or deviations 

may occur for short periods of time, over the long run these 

will average out and the standard growth rate will be close¬ 

ly approximated. 

Economic growth itself is based upon several important 

factors that are at work in the world today. First and most 

important is that nations throughout the world have adopted 

.sustained'economic growth.as a national policy. 

To carry out this policy, a freer flow of technical 

knowledge has been encouraged across national barriers. 

Greater knowledge and control of the business cycle is con¬ 

stantly being sought. Some experts predict that within 50 

years effective control will be achieved, not only in the 

industrial countries, but in the underdeveloped countries 

as well. Monetary reform and the establishment of an in¬ 

ternational currency are striking at the international mone¬ 

tary liquidity problem. Increased international trade and 
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the development of multi-national corporations, trading and 

working across national boundaries, will implement the econ¬ 

omic law of comparative advantage to the fullest. Regional 

trade unions also are helping to break down economic barriers 

to growth and provide for the maximum utilization of econ¬ 

omic resources. 

Finally the tremendous development of transportation 

and communications systems has contributed greatly to econ¬ 

omic growth throughout the world through the transmission of 

ideas and demand for new products as well as through the 

fast and efficient physical movement oí goods. 

. . Impediments .,to economic growth could, of course, re-, 

verse any of the factors 'cited 'ahovc. In addition, underde¬ 

veloped countries are faced with overcoming poor educational 

systems which greatly inhibit a nation's capability to de¬ 

velop. But the key impediments to economic growth are those 

factors such as subsidies, tariffs, and labor unions which 

inhibit economic flexibility and mobility in a free inter¬ 

national economic system. ^ 

There are other concerns that enter into the formulation 

of a policy of economic growth such as: (1) insuring that 

all citizens participate in gains from growth, (2) conservation 
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of natural resources, (3) problems of the new leisure, (4) 

population growth, (5) achieving higher rates of savings to 

enhance investment, and (6) international balance of pay¬ 

ments . 

Finally, the part that defense spending plays in foster¬ 

ing economic growth must be considered. The Committee for 

Economic Development has said; 

. . . Defense expenditures represent a continuing 
drag upon our pco-omio growth. This happens be¬ 
cause such spending lessens the recources available 
for raising living standards and for business in¬ 
vestment that would foster further growth. (Com¬ 
mittee for Economic Development, 1969) 

In long range projections, then, all of the above factors 

are working on the rate' of growth of a nation, and a drastic 

change in any one could alter a projection significantly. 

World scenarios set forth in Chapters III, IV, and V 

have utilized the standard straight-line economic projection 

as a basic starting point. Yet. it must be pointed out here 

that there are alternative economic courses which must be 

considered, for the potential root causes for their occurr¬ 

ence are discernable. 

There are several key economic trends evident in the 

world today. As these trends continue to develop several 
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options could occur, each having different implications for 

the United States and the world. The possible permutations 

of these options point out the difficulty in projecting the 

economic world of the future. 

'First, there presently exists a wide economic and tech¬ 

nological gap between the United States and the underdevelop 

ed countries of the world. The current trend is that this 

gap is not significantly closing, and there are indicators 

that because of its tremendous lead in the fields of elec¬ 

tronics and computer science the United States could further 

open this gap, and also further increase its lead over the 

other industrialized countries of the world. 

Alternatives available to those being left' behind arc: 

•(1) accept their oyn small gains and progress even though 

the gap is not closing, (2) resist by causing temporary and 
/ 

minor economic disruptions, but no major upheavals, (3) band 

together, using economic sanctions against the leading in¬ 

dustrialized nations, join the socialist bloc, and (4) in¬ 

stitute armed aggression to right perceived wrongs in order 

to get a fair share of economic progress. 

The second key area is the economic interdependence and 

economic stability of the world. Here the ti'end indicates 
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that all nations are becoming more dependent upon one an¬ 

other, economically, and that the problems of inflation and 

international monetary liquidity are growing to such signi¬ 

ficance as to effect world stability. 

Alternatives available to the world community are: 

(1) World cooperation will result in solutions to the 

inflation and monetary problems, with resultant great in¬ 

crease in world trade. 

(2) Limited cooperation will result in temporary con¬ 

trol of inflation, money problems, and tariffs, but crises 

will continue to develop, causing minor disruptions treated 

primarily by'stopgap ‘solutions. * ' * 

(3) Individual national’ interests will predominate, 

and international trade will breáis down, .causing world de¬ 

pression and monetary chaos. 

Thirdly, it is evident that the relation between East 

and West has evolved to an economic battle over trading 

partners and raw materials (resources). The current econ- 

# 
omic trend is that the intense competition between East and 

West will continue unabated. The range of possible outcomes 

includes : 

(1) East and West will solidify their positions, 
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remaining content with the status quo and its existing di¬ 

visions. 

(2) East or West will begin to pull ahead, causing 

increased tension and pressure until the former balance is 

restored. 

(3) East or West will begin to pull ahead and one or 

the other, because of political or social reasons will con¬ 

cede and accommodate to the dominance of the other. 

(4) East or West will begin to pull ahead causing in¬ 

creased tension leading to armed conflict. 

Finally the world is faced with the economic develop- 

ment’/population growth dilemma, particularly in the under¬ 

developed or Third World. Current trends indicate that in 

vast areas of the world and in great population areas of 

the world, population growth is outstripping economic de¬ 

velopment. 

Alternatives available to the world community are: 

(1) Major increases in technological and monetary aid, 

rise in educational level, accelerated economic growth and 

controlled population growth. 

(2) Technological breakthroughs in either land utili¬ 

zation and food production or population control which will 
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provide the basis for development. 

(3) Famine and disease, major internal conflicts, loss 

of natural resources and world conflict. 

It can be seen from the above alternatives that a wide 

range of world economic conditions can result in the future, 

ranging from the standard projection of growth and development, 

through a continuation of the status quo, to world depression 

and conflict. The related implications that these factors 

hold for the military, posture of the United States are key - 

to the future of the Navy. 

Because of the complexity of projecting many types of 

worlds-, a standard economic projection, as previously stated, ■ 

was- utilized in the basic scenarios in Volume One. However, 

it is considered necessary and essential that Navy planners 

develop a range of probable economic projections of the 

future and study the effects these situations would have 

on the Navy. 

Economic projections, prepared through the use of com¬ 

puters from the vast bank of statistical data available to¬ 

day, can provide a useful tool to the military planner. 

Analysis will provide guidelines for the availability of 

resources, potencia] fluctuation of resources, the alternate 
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utilization mixes from resources made available, and in re¬ 

gard to long-term procurement programs, the foundation from 

which to plan. 

Another interesting aspect of the analysis of economic 

projections is the relationship of international political 

power to economic power. John McHale in The Future of the 

Future has written: 

The Malthusian and utilitarian feeling that the 
future was limited to those most able to prove 

their material strength and mastery 
noint which, in its more negative and large scale 
aspects, is increasingly confined to our mrUtary 

establishment. (McHale, 1969; p. 5) 

. fhe above statement appears to be a rather•harsh in¬ 

dictment of the military mind and its thought processes. 

The negative aspects of this statement imply that, from a 

military viewpoint, the weak and poor nations of the world 

do not have a future, and cannot look forward to social and 

economic development and growth. 

Taking a positive look at this statement, however, it 

is not a military function to judge whom the future belongs 

to, or to decide if it will be limited to a select group. 

It is, however, a vital element of the military establishment’s 

planning process to identify those sources which will be 
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capable of posing a threat to the nation, with whose de¬ 

fense it is charged. 

Herman Kahn states: 
\ : 

Yet this probably does not imply any serious con¬ 
frontation between the halves of the dichotomized 
world in the twentieth century, for the underde¬ 
veloped countries, even in concert, are.unlikely. 
to possess the resources, either economic or mili¬ 
tary, to wage serious military campaigns against 
one or more developed countries, (Kahn and Weiner, 

1967; p. 364) 

In addition, Ferdinand Lundberg states: 

While industrialization will no doubt spread, the 
prospect that China, India, Africa, and South Amer¬ 
ica will be. industrial counterparts of Europe or 
the United States in 150 years seems to me extreme¬ 

ly.dim. (Lundberg, 1963; p. 10) 

It can be stated then, that from the military viewpoint 

the future threat to the United States will be limited to 

those most able to prove their material strength and mastery 

In an attempt to identify future threats, the close 

relationship of politics and economics, and of economics and 

power must be considered. Table 13-3 arrays nations of 

the world in the order of their projected Gross National 

Products in the year 2000. International power is made up 

of many factors that cannot be quantified such as the 

'f.t 
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TABLE 13-3 
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PROJECTIONS OF U.S. AND FOREIGN GNP'S 

GNP (BILLION $) 

SUPER 

U.S. 

U.S.S,R. 

LARGE 

JAPAN 

W. GERMANY 

FRANCE 

CHINA 

U.K. ' 

MEDIUM 

INDIA 

ITALY 

CANADA 

POTENTIAL 

BRAZIL 

MEXICO 

ARGENTINA 

INDONESIA 

692 

297 

84 

112 

94 

74 

98 

48 

57 

48 

23 

19 

11 

10 

1669 

788 

471 

271 

227 

196 

‘ 21-6 

128 

137 

128 

89 

62 

29 

33 

3231 

1640 

1393 

525 

439 

408 

'389 

266 

265 

266 

246 

149 

61 

80 

Sources: Landsberg, Hans H., et al. Resources in America's 

Future. Baltimore; Johns Hopkins Press, 1963. 

Kahn, Herman and Ucincr, Anthony J 
York; The Macmillan Company, 1967 
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aggressiveness of the society, ambition, national image and 

the willingness to devote resources toward achieving inter¬ 

national power. The GNP of a nation is an indicator of its 

wealth, and its capability to support and project its desired 

national power image. As the one major factor that can be 

quantified in determining a world power structure, continu¬ 

ing analysis of GNP standings, trends, and changes can be 

useful in identifying possible sources of instability. 

Some research and writing has been done in this area 

of analysis. Kenneth Boulding equates the power of a nation 

to its GNP multiplied by some coefficient of international 

power. He then writes, "When the GNP of one country over¬ 

takes that' of another defines the central date of a crisis 

period." (Wallia, 1970; p. 132) 

By observing the relationships among GNP's of nations 

as they grow or decline, an indication of a danger point 

may be discerned. This relationship can also apply to the 

growth of a complex of nations that are joined by a common 

bond, be if political, geographic, or cultural. The United 

Kingdom's relative decline through the power standing and 

the attendant withdrawal of forces from the Far East, Middle 

East and the European continent, and Japan's projected rise 
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through the standings, closing in on the Soviet Union with 

its potential for power projection, are examples of possible 

crisis periods or danger points. 

Robert North also points out a possible source of 

tension. He points to the: 

. . tension felt by a nation that perceives that 
its real capability is greater than its ascribed 
capability, rank or status. And this is particu¬ 
larly true of nation states that are coming up very 

fast. (Wallia, 1970; p. 177) 

It is striking in the study of power relations that 

nation-states tends to behave somewhat like individuell 

people. As described above, a nation that is rapidly grow¬ 

ing more powerful will tend to strike out or project this 

power, because others fail to recognize this strength early 

enough. It would be prudent to recognize this growth in 

power before it must be forcibly brought to our attention. 

Another similarity noted is that nations, like people, 

do not tend to aid or assist those in the economic class 

closest to theirs, but are willing to help those who are at 

least two levels away. Nations tend to measure themselves 

continually against the next stronger and the next weaker. 

Anv perceived change results in tension. The Soviet Union, 
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for example, will provide economic assistance to Egypt, North 

Vietnam, India but would deny aid to China or Japan. 

A review of the power structure gives a clear indica¬ 

tion of who is capable of projecting power, or who will have 

the material strength to pose a serious threat to the in¬ 

terests of the United States. Careful analysis will yield 

insights concerning when and from what source a threat might 

come, how a nation perceives its strength and standing among 

nations, and which nations should be cultivated or assisted 

to insure their friendship and cooperation. 
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MANAGEMENT AND TECHNOLOGICAL FORECASTING 

CDR Angus D. McEachen, U.S.N 

The future of management is a topic of substantial in¬ 

terest which contributes directly to the objectives of this 

study. This chapter will consider some current trends in 

management and then examine in some detail the subject of 

technological forecasting, a new and rapidly developing tech¬ 

nique of management. 

In hie book The Shape of Automation, Herbert Simon 

rhetorically asks, "Will corporations be managed by machines?" 

(Simon, 1965) In reply, he initiates his analysis by iden¬ 

tifying those factors affecting management which are expect¬ 

ed to change and those expected to remain invariant. Change 

will come principally from the growth of human knowledge. 

One of the principal trends in this growth will be an im¬ 

proving capability to substitute machines for most of the 

human functions in organizations during this century. The 

possession of this capability does not mean that computers 
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will necessarily replace all managers or production line per¬ 

sonnel, however. Substitution will take place where it is 

comparatively advantageous to do so. The routinized func¬ 

tions, whether managerial, clerical, or production-oriented, 

will better lend themselves to automation than would- deci¬ 

sion-making or problem solving. Indeed, it is probable that 

humans in the 1985 era will be engaged in roughly the same 

array of occupations as they are now, (Simon, 1965) In¬ 

creasing automation will not require that those who manage 

the system have an intimate knowledge of system details. On 

the contrary, processing ideas through a computer will be 

continually simplified in the future-as computer langùage 

becomes more natural with the aid of new compiler techniques. 

From an understanding of the nature of management and 

the ways in which it will change in the future, some per¬ 

ception of organizational structure can be gained for 1985 

and beyond. Organizations will continue to be hierarchical 

in nature, but each step in progressive automation will raise 

fundamental questions. For example, automated data-handling 

could provide the basis for an unprecedented centralization 

of management authority and detailed accountability of sub¬ 

ordinate levels. Another potentially serious problem will 

242 

*.nr; 

.... y... 



be that of form overwhelming content. Marshall McLuhan 

succinctly made this point regarding mass communications by 

noting that nthe medium is the message." (McLuhan, 1964) 

The basic structure of the future organization will be 

founded upon physical processes of production and distribu¬ 

tion. Programmed decision-making will govern daily opera¬ 

tions of these physical systems, primarily through automated 

control systems. The non-programmed decision processes such 

as planning, feedback, and control can technically be auto¬ 

mated. Costs will govern which of these processes will 

actually be automated. (Simon, 1965) 

In response to the growing interest in managing the 

future, a substantial amount of investigation has been con 

ducted in the field of technological forecasting (TF), a 

method for predicting trends and developments in'^the social 
* 

and physical sciences. 

There are two basic and somewhat polarized views of the 

process which generates technological change. On one hand, 

invention and innovation of a technical and scientific na¬ 

ture are considered to follow directly from opportunities or 

challenges. This view is intrinsic and envisions science as 

an unchecked body of inquiry with its own internal motivational 
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process. The contrasting view is that invention and in¬ 

novation are processes which are responsive to social needs 

and economic demands. This view, which emphasizes external 

influences, is sometimes referred to as the normative process. 

The concept of the idea whose time has come typifies this 

process. (Ayres, 1969) 

In actuality, technical innovation can originate at one 

of the two poles described above or anywhere on the "idea 

development axis" that joins them. Hence, a missile weapons 

system may evolve from any one of many possible points on 

the axis. At the innovation pole, a new system could evolve 

from ideas that generate a new technological, capability in 

missiles'»' At the normative pole a’Hew missile system could 

evolve from varying degrees of external threat which incica.c 

the demand for a new or improved military countermeasure. 

This range of intrinsic and external factors influenc¬ 

ing the development of new ideas has been recognized in tech¬ 

nological forecasting. Different techniques have been de¬ 

veloped which are applicable not only at the two poles of 

the idea development axis but at intermediate points as well. 

Among these techniques are those which focus on the following: 

a. phi écrives. Programmed budgeting is as example. 
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b. Needed Developments. Relevance analysis pertains 

in this case, in which an objective or set of objectives is 

given. The contribution which each possible sub-objective 

would make is analyzed to determin die best set of in¬ 

cremental actions to adopt in order to achieve the overall 

objective. 

c. Relationships Among Developments. Contextual map¬ 

ping is an example. This technique implies that as develop¬ 

ments accumulate and knowledge increases, it must be organ¬ 

ized if it is not to be lost or neglected. 

d* Process Dynamics. Formal modeling is employed to 

the -extent that empirical or logical connections among vari¬ 

ables can be made explicit. 

e. Informed Judgment. The Delphi technique solicits 

and pools the judgments of informed persons about future 

events, feeding back non-attributed results for adjustment 

or explanation of deviations. 

f. Synthesis. Scenario construction illustrates this 

approach. Scenario writing involves putting together pieces 

of knowledge into meaningful wholes in order to invent a 

credible path between present and future and to examine the 

interaction of complex factors. 
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Quantitative methods which are often used in technological 

forecasting include curve fitting, correlation analysis5 net¬ 

work theory, and decision tree analysis. These techniques 

are most frequently used in describing future innovations 

closer to the intrinsic pole of the idea development axis. 

Toward the normative pole, less analytical methodologies 

such as scenario writing are usually employed. (Dory and 

Lord, 1970) For comprehensive technological forecasts, both 

methods would play an important role. 

In applying technological forecasting to the Navy, a 

two-step process would be involved. First, an understanding 

of the various TF techniques must be mastered. Second, an 

idea development axis of the’ intrinsic and external factors 

impinging on the Navy must be constructed, and the TF methods 

which apply to inventions and innovations originating at 

points along the axis must be determined. For instance curve 

fitting could be used to project a speed trend curve, air¬ 

craft power trends, or electronic noise reductions. Scenario 

writing, on the other hand, might be employed to forecast 

the future international climate in which naval forces will 



r 
with interesting and helpful results. For example, a ques- 

tionaire might be used to solicit forecasts of future trends 

in the Navy as envisioned by carefully selected individuals 

in various groups, e.g., senior officers, junior officers, 

senior enlisted men, enlisted men in their first enlistment, 

and prominent civilians. Feedback and re-evaluation of the 

results in the Delphi idiom would provide a long-range pre¬ 

diction for the ideas being considered. 

An accelerating pace of change, increasing scarcity of 

resources over at least the next few years, and the increas¬ 

ing cost and complexity of future weapons systems develop¬ 

ments- -these and many other factors will make sound manage¬ 

ment and improved technological forecasting imperative for 

the Navy of the future. In working toward that goal, full 

advantage must be taken of advanced techniques, such as 

those mentioned above, as they become available. The es¬ 

tablishment of extended-range forecasting on a continuing 

basis, as recommended in Chapter VI, would provide the mech¬ 

anism to evaluate these new techniques and implement those 

which prove applicable to the Navy. 
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CHAPTER XV 

DIRECTIONS IN INFORMATION 

by 

CDR. Angus D. McEachen, U.S.N. 

The twin technologies of computers and communications 

simultaneously entered a new era in the early 1950's with 

the development of solid state electronics. The advent of 

the transistor followed by solid state electronic innova¬ 

tions, such as integrated circuits, provided the communica- 

tiori and computer capabilities which then léd to a revolution 

in information transferred between and among individuals 

and institutions. As a result of the revolution in infor¬ 

mation available, particularly the multiplying vorlume and 

sources in a post industrial society, education policies 

and practices are being influenced significantly. Trends in 
\ 

communications, computers, and education—all intimately re¬ 

lated to information transfer--are discussed below. 

Communications Advances. 

Perhaps the most significant communications advances 



will be in the field of satellites. It is feasible, for ex¬ 

ample, for the evolution of satellite communication technol¬ 

ogy to proceed from transocean relay of commercial communi¬ 

cations and television to world-wide person-to-person visual 

communications approaching the universality of the current 

telephone system. (Punchard, 1970) 

Other advances will appear with the adaptation of holo¬ 

graphic devices to the extremely wide bandwidth inherent in 

communicating with laser beams. The transmission of three 

dimensional images is one future outcome of the laser and 

holography marriage. 

. Specific communication capabilities foreseen.within the 
* • • . • . * " 

nsxc ciiirty yéai's include Lirsnsniissicin bandwidLhs Lo Lèii Lò' 

the tenth megahertz. (Konecci, 1967) Along with the trans¬ 

mission of three dimensional images will come the trans¬ 

mission of touch, taste and smell. (Punchard, 1970) How¬ 

ever, one point that is often repeated is that communications 

developments will depend more upon economics, government 

policies, and human reactions than upon technical feasibili¬ 

ty. 

Computer Technology. 

The concept of stored program logic coupled with solid 
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State electronics provided us with the phenomenal capabili¬ 

ties of the electronic computer. The growth in capability 

and impact of this device is legend. 

Turning to the future, the minicomputer is a develop¬ 

ment likely to have substantial impact within the next decade. 

The strength of the minicomputer is that it is the cheapest 

digital logic system on the horizon. Applications for the 

device are theoretically no more limited than its counter¬ 

part, the large general purpose digital computer, since all 

system elements are- common to both. However, the modest 

size of the minicomputer makes it adaptable to specific tasks 

such as: systems tester, stored- logic numerical process 

control, remote process monitoring, and communication pro¬ 

cess control, remote process monitoring, and communication 

processing applications. (Jurgen, 1970) 

Further into the future, substantial improvements will 

be available in computer memory storage density. Ten to 

the tenth bits per square centimeter represents the current 

limit available in laboratory evaluation of hologram storage 

densities. (Mikaeliane, 1970) As in the case of communica¬ 

tions, the limiting factor in computer developments over the 

next thirty years is not technical feasibility. The 



allocation of financial resources and the expression of 

governmental and public preference will limit computer de¬ 

velopments long before technical capability is exhausted. 

Information. : 

The simultaneous expansion in communication and com¬ 

puter developments is no coincidence. As noted, advances in 

solid state electronics were an important ingredient in the 

rapid expansion of innovation in both technologies. 

The growth of communication and computers in turn 

brought on the explosion in information. Example after ex¬ 

ample demonstrates that the rate of information flow (both 

one to one and many to one) is increasing far faster than 

population, energy consumption, GNP, or virtually any other 

socio-economic parameter except perhaps the destructiveness 

of weapons. (Ayres, 1969) 

Some of the advances in information processing and 

handling that can be expected over the next thirty years 

were considered at the Third Annual Symposium of the American 

Society of Cybernetics at their October, 1969 meeting. Items 

included were; 

A system of national and international technical data 

banks will be created; it will be operational by 1980. 
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Managers of large corporations and government agencies 

will have access to it via their own electronic systems; 

by 1985 most individual, scientists will access this sys¬ 

tem through desk top devices; by 1990 it will even pro¬ 

vide electronic language translation capabilities on an 

international scale. 

Laboratories, as we know them today, may go out of 

style by 1993, as experimentation by computer simulation 

will be less expensive and more reliable. Laboratories 

will then only be used to validate the research done 

non the computer.1* 

JL i. JLV-G cuiu Liwaie CiOC ^ 0- V- 
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on a city wide basis will be fully accepted by 1985. 

Advanced communication terminals, including graphics 

and some form of voice input and output, will allow 

many managers and professions, by 1985, to carry on 

their work at home, eliminating most person-to-person 

contacts and commuting travel as well. 

Post Office services as we know them today will be al 

most non-existent by 1987 ; they will be replaced by 

Q) 
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point-to-poiat digital transmission of data and infor 

mation. 

The acceptance and use of a Universal Personal Identi- 
1 

fication Code (UPIC) for the unique identification of 

individuals will occur about 1980. This code, likely 

in the form of "voice-prints" will herald the era of a 

cashless and checkless society in which individuals can 

even be called upon to vote in "real-time" if the occa¬ 

sion demands it. 

Micro-electronic and medical technologies will reach a 

point, likely beyond 2000, where it will be possible to 

J * — Ä ^ ^ 4— •% y 4 ^ «O 4- i 
y S3 L- J-IilLl J- C4 1-1 

-or other ineans) 

the appropriate áreas of the human brain in order to 

produce sights and sounds as an aid to the blind and 

deaf. 

Cost per operation in electronic computers will drop 

from current levels by a factor of 200 by 1978. 

A significant increase in the use of small computers 

suitable for procurement by individuals will take place 

by 1980; they will perform such functions as climate and 
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lighting control in homes mid offices, systematic in¬ 

formation retrieval from various sources such as stock 

brokers, banks, and retailers; and scheduling of such 

functions as maintenance, budgeting, and medical care. 

Three-dimensional color replication of living and mov¬ 

ing objects will be technically feasible by 1981, re¬ 

quiring only optical devices for Sensing11 by the view¬ 

er. 

Speech recognition devices capable of identifying doz¬ 

ens of speakers using the system will be available by 

1983; beyond 2000 computers will accept spoken input 

and.produce audio output employing the same level of 

vocabulary and idiomatic usage as does an educated per¬ 

son. 

« 

By the 1980s man-machine interactive capabilities will 

allow a user to examine in great detail, at various 

•levels, and ifi real-time, the output results of manage¬ 

ment information reports. With this event will come 

the opportunity to experiment, through simulation, with 

overall results and plans by causing changes in variable 

used in'projecting from the established basis and this 



o 
stored Information. As a result, there will accrue a 

greater understanding by the managerial user of the 

scientific methods employed to derive this information 

and of the effects which changes in certain variables 

will have in selected areas. 

The foregoing expectations could prove to be significant 

to the Navy. For example, computer utilities with terminals 

in homes will represent an educational tool in itself. The 

contemporary man of 1985 v?ill view the home and office com¬ 

puter in much the same way we perceive1 television. We are 

conditioned to it. Hence, a Navy bid for continuing its . 

trends toward automation of shipboard. control'ánd weapons- 

systems will have a sound base for development in the civilian 

community. Control of propulsion processes, communications, 

electronic xíarfare, management information, maintenance and 

testing, and weapons systems are among the applications of ad¬ 

vanced data processing techniques aboard ship. 

Ashore, the management and scientific application of 

computer technology is already xíell established within the 

Navy. The expanded application of computers, afloat and 

ashore, could be enhanced with the widespread introduction 

f computer nssi-Gtcd instruction m Mnvy trnmin^ courses 
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Education. 

The foregoing thoughts lead to a consideration of ed¬ 

ucation and the interaction between education and informa¬ 

tion. 

Tremendous advances have been achieved in the mass ed¬ 

ucation of our youth. Similar advances are taking place at 

the community college level. It is estimated, by the Bureau 

of Census, that by 1985 almost eighty per cent of the nation's 

young adults will possess a high school education. A large 

percentage of this number will also be community college 

graduates. (Conant, 1967) 

The character of;education should undergo substantial 

changes within the next thirty years. Francis Kappel, 

(1966) expects a revolution in the quality of U.S. education. 

J. P. Guilford, (1970) sees genuine planning and experimental 

educational efforts headed in the direction of problem solv¬ 

ing programs. This is consistent with the view, of Barzun, 

(1968) who sees the American university abandoning survey 

courses in favor of short courses. 

Another mark of education in the future will be trends 

following the new math approach. For example, a scientific 

treatment of English, Symbolic English, appears to be on the 

f 
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horizon. (Nelson, 1970) 

__ These advances hardly match the potential educational 

gains achievable with advanced information handling and 

computer techniques. Theodore H. Nelson, (1970) a young 

computer expert, suggests that computer aided instruction 

developed as a new teaching medium, and not as a one-for-one 

replacement of traditional classroom techniques, will pro¬ 

vide benefits currently unattainable. He champions an en¬ 

vironment that discards sequences, and allows the student 

to move freely through materials at a pace he himself con¬ 

trols. An ultra-rich learning environment is envisioned-in 

which the student chooses what, when, and how he will study ; 

and be tested. ___—-- 

An example of the comprehensive nature of computer aided 

instruction can be seen in the combination of student, com¬ 

puter, and teacher investigating trigonometry with the aid 

of a cathode ray tube and .light-pen. The student draws an 

angle on the scope. Adjacent to the angle, in bar chart 

fashion, the pictorial trigonometric values of the sine, 

cosine, and tangent of the angle appear. The student could: 

■ a. Change the angle and observe the value and relation¬ 

ships of the trig definitions change. 
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b. Vary the rate of change of the angle and another 

bar could show the numerical value of this concept of dif¬ 

ferential calculus. 
\ 

The differences in future views on education appear to 

be polarized between two concepts of learni.ng. On the one 

hand, traditional but higher quality education is espoused 

by professional educators and implies a linear relationship 

with knowledge imparted from the subject through either 

teacher or computer to the student. One the other hand, 

computer specialists would have the teacher, computer, and 

student interact on a nonlinear basis with the student pur¬ 

suing knowledge at a pace and in the direr-Hon .of his in¬ 

dividual interests . 

Conclusion. 

The impact of computers and communications increased 

substantially with the development of solid state electron¬ 

ics. Similarly, the mass distribution of facts and knowl¬ 

edge was facilitated by the synthesis of communications and 

the computer. The information revolution resulted. 

With advances an accomplished fact, traditional systems, 

such as education, find it necessary to review their modus 
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operandi. Invariably, factions arise to conserve methods and 

others to liberalize them. A divisive atmosphere develops 

and opportunities for innovation are missed. For example, 

in education the major debate focuses on improved quality. 

The discussion assumes preservation of the current form; i.e., 

linear teacher, pupil relationship. The overlay of computer 

aided instruction upon existing teaching forms is the most 

frequently heard alternative. While dispute over these two 

alternatives ensues,-TrfTôïc new options for imparting knowl¬ 

edge go relatively unexplored. 

In the Navy, many opportunities appear to be opening in 

information handling and education with the advent of advanced 

communication and computer techniques. A totally new view or 

command and control relationships is possible with the broad¬ 

ened reach offered by improved information systems. Organ¬ 

ization by mission vice type, both operationally and admin¬ 

istratively, is now conceivable. Moreover, other potential 

benefits can be derived from an objective appraisal of ad¬ 

vanced communications, computers, information and education 

concepts. Some thought should be devoted to: 

a. Efficient training courses emphasizing individual- 

coHipntor ¿nrlpfl insürnction. 

n 
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. . b. Maintenance refresher courses reinforcing original 

training. 

c. Automated ship propulsion processes limiting man¬ 

power needs. 

d. Integrated intelligence and fire control sensors 

for an automated process from detection to kill. 

e. Retraining senior personnel, officer and enlisted, 

for wider range of technical and management roles. 

f. Developing Information Systems that focus on critical 

tasks and decisions. 



CHAPTER XVI 

RESOURCE AVAILABILITY 

by 

LCDR William M. Pitt, U.S.N. 

This chapter deals primarily with physical resource 

availability during the next thirty years. In general, the 

worldwide resource outlook is optimistic in the sense that 

there do not appear to be many areas in which the world 

supply of a particular resource will be exhausted,. or if 

exhausted, a suitable substitute not found. On the other 

hand, there are several areas in which the geographic dis¬ 

tribution of available supplies of resources will have changed 

significantly, possibly producing local shortages and re¬ 

quiring changes in the present patterns of international re- 

source distribution. 

The area of greatest naval interest will be the avail- 

ability of energy resources, and in particular, the avail¬ 

ability of oil. For the United States, Hans Landsberg's 

summary is noteworthy. 

Unless novel sources become available sooner than 
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anybody thinks, the total energy supply picture will 
probably look about like this: domestic crude oil 

supplies adequate until around 1980, with a likely 
tightening of domestic supplies in the latter half 
of the century (sic); foreign sources of oil adequate 
to provide a much larger proportion of crude than is 
now imported, coal as a comfortable cushion; shale 
oil as a supplement later in the century; demand for 
natural gas approaching domestic resource limits well 
before 2000, but with--gas imports--likely emergence 
of synthetic gas--more than enough gas liquids to 
meet growing demand--hydropower a declining energy 
source; nuclear fission a growing energy source—wit 
expected improvements in reactor efficiency, s ou 
see us through to the end of the century and beyond. 

(Landsberg, 1964) 

The most significant portion of this forecast is the in¬ 

creasing scarcity of oil and gas as energy sources with a 

subsequent shift to nuclear power. Hubbert supports these 

contentions somewhat'mure rigorously, arguing that U.S. pro¬ 

duction of crude oil is peaking out now and will fall to 

about 2.5 billion bbls. in 1980, 1.5 billion in 1990, and 

1 billion in 2000. On a world wide basis he contends that 

production of crude will peak sometime between 1990 and 2000 

at 25 to 38 billion bbls. per year. The ranges of these 

redictions are dependent upon total world reserves, the 

lower, earlier figure' corresponding to total reserves of 1350 

billion bbls., the higher, later figure corresponding to 

total reserves of 2100 billion bbls. Hubbert also argues 



that domestic gas production will peak about 1980 at 24 

trillion cubic feet per year, assuming total reserves of 

1290 trillion cubic feet. (National Academy of Science and 

National Research Council, 1965) 

A large portion of the reserves, both oil and gas, are 

offshore. Estimates of the amount of offshore oil that is 

potentially recoverable vary over a range of 200 billion 

bbls. to 2,500 billion bbls., with 700 - 1000 billion bbls. being 

the most commonly accepted estimate. (National Academy of • 

Science and National Research Council, 1969). This figure 

is very significant when viewed in comparison with the ex- 

.tent of currently proven onshore reserves of about. 580 bil¬ 

lion bbls. At the present time, more than 16 per cent of 

the world's total oil production is offshore. By 1980, 25 

- 30 per cent, and perhaps more, will come from beneath the 

sea. Deep water production problems rather than drilling 

problems are the major factors limiting deep water extraction. 

It is generally agreed that.sub-sea completion and servicing 

of wells will be the only economical solution in depths 

greater than 75 meters. Once these sub-sea techniques are 

developed, they will also become increasingly attractive for 

use in shallow waters. (United Nations, Economy and Social 
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Council, 1968) The picture for offshore gas is very cloudy 

as compared to that of oil. For the United States, estimates 

of offshore reserves of gas are two to three times that of 

our potentially recoverable onshore reserves of 1200 - 1700 

trillion cubic feet. 

The estimates above do not take into account the po¬ 

tential of oil recovery from shale and tar sands. Domestical¬ 

ly, about 80 billion bbls. of oil are recoverable under pres¬ 

ent conditions. World-wide, some 190 billion bbls. are re¬ 

coverable, with some estimates much higher than this. The 

Canadian Tar Sands are estimated to have a potential of 300 

billion bbls. of recoverable oil. If these resources can be 

economically developed,'oil will be plentiful into the early 

part of the next century. (Landsberg, 1963) 

The pace at which extraction from shale and tar sands 

is developed will depend largely on the price of such oil, • 

as compared to the price of crude oil and nuclear power. 

The more likely course is that shale and tar extraction will 

proceed slowly, with the United States becoming more and 

more dependent upon crude oil imports, importing 50% or more 

of its total oil requirements after 1985. A large portion 

of these oil imports will enter the United States via tanker. 

. p . . *■ * y ,'rn'fr y 
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As crude oil becomes economically more scarce, the 

attractiveness of nuclear energy as an energy resource will 

increase. Present world reserves of 1.5 million tons of 

uranium are sufficient for 20 to 30 years with present and 

planned burner type reactors. Price pressures will probably 

force conversion to breeder type reactors by 1980. The es¬ 

timated installed nuclear generating capacity in 1980 is 

150,000 - 175,000 megawatts, about 18 per cent of all gener¬ 

ating capacity at that time. By the year 2000, nuclear pow¬ 

er will represent about 50 per cent of the total. 

In the area of mineral resources, MThe amount of metal 

consumed in about thirty years at the current rate of in- 

crease in cnnsuniption approximates the total amount of moral 

used in all previous time.1' (National Academy of Science 

and National Research Council, 1969) Of the most commonly 

used industrial raw materials, reserves of iron, aluminum, 

and manganese are large enough to supply projected demands 

through the year 2000. It appears, however, that copper, lead, 

and zinc will be exhausted in the 1990 - 2000 decade unless 

exploration and research keep pace with diminishing grades 

of ore, changes in mineralogy, and the need to exploit dif¬ 

ferent types of deposits. Even with such exploration and 
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technological innovincions, coses are likely to follow the 

same pattern now evident in the copper industry, where real 

costs per unit of production have been rising as lower grades 

of ore are extracted. 

Covering each mineral in somewhat more detail (Lands- 

berg, 196A) worldwide resources of iron are more than ade¬ 

quate to meet requirements through 2000. The United States, 

however, will become increasingly dependent upon imports to 

meet its requirements, importing one half of its 100 million 

ton requirement in 1980, and three fourths of its 160 million 

ton requirement in 2000. 

For manganese, the United States will continue its heavy, 

reliance on imports. Cumulative free world demand is project¬ 

ed at 300 million tons through 2000 of which only 105 million 

tons are covered by high quality free world reserves. World¬ 

wide reserves, however, are 450'million tons; and there is 

much more low grade ore available at higher extract-on prices 

Projected world consumption of chromium through 2000 is 

200 million tons, which is more than adequately covered by 

worldwide reserves of 250 - 1000 million tons. How$v.e>r,. the 

only western reserves are located in Cuba, which, for the 

immeuiöLe future, means LhaL chromium must be imported over 
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considerable distances from the Soviet Union or Rhodesia. 

Free world demand of nickel through 2000 is projected 

at 37 million tons, about equal to reserves. Satisfaction 

of demand in 1990 - 2000 will require development of new 

reserves in Indonesia, the Philippines, and the Caribbean. 

Projected demand for aluminum through the year- 2000 is 

900 million tons. While this demand will exhaust present 

high quality reserves of 800 million tons, there is a dearth 

of lower quality reserves. 

Projected demand of copper through the year 2000 is 

400 - 500 million tons, with present reserves of 200 - 500 

million tons (including low quality ores). Working low 

grade deposits will be essential to meet demands through 

the last decade of the period. 

Projected demand for lead is 80 - 130 million tons, 

with 70 - 75 million tons available in reserves. Projected 

zinc demand is 170 million tons, with reserves of 120 mil¬ 

lion tons. Even with new discoveries of reserves, the pic¬ 

ture looks bleak for the 1990 - 2000 period. Fortunately, 

i1 i . ,; 

there are adequate substitutes for these materials, e.g., 

aluminum vice galvanized steel, nickel and cadmium for bat¬ 

teries . 
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Tin reserves are now 5. million tons. The projected de¬ 

mand. for tin is unknown due to increasing substitution of 

other materials, primarily aluminum, for tin, in manufactur¬ 

ing. A projected demand of three million tons through 2000 

is suggested; this is well within available reserves. 

In ocean resources, the most significant aspect of 

resource recovery during the next thirty years will be, as 

discussed above, oil and gas recovery from the continental 

shelves, and later, the continental rises. While both sea 

water and ocean floor mining will increase significantly 

over present levels, the total output from such activities 

will, remain relatively small in comparison to offshore pro¬ 

duction of oil and gas, and all forms of earth 'extraction 

and mining. In sea water mining, only magnesium, bromine, 

and salt are now being extracted in significant quantities. 

Industrial recovery seems to be feasible for sodium, sulfur, 

potassium, iodine, and perhaps fluorine, strontium, and boron 

The troublesome difficulties are those of inventing and 

applying concentrating processes, and of handling economic 

volumes of water, (National Academy of Science and National 

Research Council, 1969) 

Total production of oecnn floor mining was valued at 
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$200 million in 1967, fifty per cent of which was sand and 

gravel, about thirty per cent iron, tin, and sulphur extract¬ 

ed from placer deposits, fifteen per cent seashells, and about 

five per cent diamonds. Potentially, the most important de¬ 

posits are the phosphorite on the shelf, slope, and ocean floor, 

and manganese nodules on the abyssal floor. Although these 

nodules are often quite rich in manganese, they also have a 

very high silica content which makes refining by present 

techniques economically impracticable. Development of an ec¬ 

onomical refining process could result in large scale mining 

of the nodules, not only for their manganese, but'also for 

significant quantities of copper, cobalt, and nickel. (Uni¬ 

ted Nations Economic and Social Council. 1968) The phosphd-. 

rite deposits mentioned above have generally proved to be of 

poor quality, but they are good enough to be competitive in 

some areas far removed from land deposits. 

In the area of water resources, the principle concerns, 

in the United States will be continuing the extensive invest¬ 

ment and development required to provide the far western states 

with adequate supplies of water. In the east, the mainten¬ 

ance of adequate water quality will become a problem, but a 

manageable problem. Internationally, water requirements for 
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the next few decades can probably be met with adequate in¬ 

vestment, development, and increased efficiency in use. In 

certain arid, water-deficient areas--some fifty have been 

identified--economic development will continue to be hamper¬ 

ed, perhaps even halted, by lack of usable water. (Fisher 

and Potter, 1964) The most significant of these fifty areas 

are the Mahgreb and India. 

In the area of forest products, the projected increase 

in the United States yearly demand is 19 billion cubic feet, 

compared with the present 11.6 billion cubic feet. Under 

present cutting practices, U.S. eastern softwood forests 

will remain substantially stable through 1980, undergoing 

rapid depletion thereafter. Western forests will hulu up 

longer., but by the end of the century they will also be mov¬ 

ing toward depletion. (Landsberg, 1964) There is some 

question as to whether world forests will fare any better. 

The United States will be substantially dependent upon Canada 

after 1980, while western Europe will become dependent upon 

Russian softwood. More than likely, softwood shortages and 

costs will make it economically feasible to begin develop¬ 

ment of the extensive hardwood forests in the underdeveloped 

countries. 
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In summary, there is very little evidence that would 

support a contention that there will be severe depletion or 

exhaustion of world resources during the next thirty years, 

other than the problems associated with lead and zinc. On 

the other hand, it is very apparent that many countries will 

become much more dependent upon international supplies of 

resources than they are at present. In particular, the 

United States will become heavily dependent upon interna¬ 

tional supplies of crude oil, iron ore, and forest products. 

In sea resources, the most significant developments will be 

in offshore extraction of crude oil and natural gas. Ocean 

bottom mining will increase significantly, but even so, will 

represent only a traction of the world1s total resource pro¬ 

duction. 
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CHAPTER XVII 

THE EXPLOITATION OF OCEAN RESOURCES 

by 

LCDR Jon R. Ives, CEC, U.S.N. 

1. Introduction. 

Enthusiastic accounts of the tremendous resources lying 

virtually untapped in the oceans of the world and of the near 

term prospects for their development are appearing with in- . 

creasing frequency. Debates in the United Nations and other 

international forums indicate a growing interest in the in¬ 

stitutional and legal setting for exploitation of these re¬ 

sources. Concern is increasing among.the underdeveloped na¬ 

tions that they will lack the capital resources and technol¬ 

ogy required to participate in ocean exploitation. This fear 

has given rise to a movement for establishing an internation¬ 

al regime which will insure that the benefits of ocean ex¬ 

ploitation accrue to mankind as a whole. Indonesia and some 

of the Latin American countries have made exclusive claims 

to sizable ocean areas not previously subject to.national 

control, partly to guarantee themselves benefits from future 

272 

wmm 



exploitation. Given the differing perspectives of individ¬ 

ual nations, exploitation of the ocean's resources will be 

an important future variable in international relations. 

The outcome could range from peaceful, cooperative develop¬ 

ment under international auspices to major conflict over ex¬ 

clusive claims, on the pattern of the Colonial Wars. 

This chapter will examine the existence of marine re¬ 

sources and the future prospects for their exploitation. The 

discussion will highlight future technological developments 

and economic factors which will bear on the exploitation of 

ocean resources, and conclude with an assessment of the im¬ 

plications which development of these resources may have for 

the United States and the Navy. 

2. Fisheries. 

The present world production of fish and shellfish is 

approximately 64 million metric tons, which represents about 

ten percent of world production of animal protein. Although 

the fishing industry has declined in importance in the United 

States, for many nations it represents an indispensable source 

of protein, vital employment, or an important means of earn¬ 

ing foreign exchange. Improvement in world production will 

depend upon: (1) international conservation of fishery 
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resources, (2) use of additional species, and (3) develop- 

ment of more economical methods for catching and preserv¬ 

ing these resources through the application of modern tech¬ 

nology. Estimates of the annual yield which could be taken 

on a sustained basis range from 55 to 200 million metric 

tons, with the majority of the estimates less than 100 mil¬ 

lion tons. (U.S. President. Commission on Marine Science, 

Engineering and Resources, 1969; v. Ill, p. VII-11; cited 

hereafter as Panel Reports.) 

Until very recently, fishing methods had not changed 

substantially in nearly 2000 years. Now however, modern 

technology is gradually being applied, as illustrated by 

the modern 'fishing fleets and factory ships of Japan and rne 

U.S.S.R. In another example, the development of fish pro¬ 

tein concentrate (FPC) has increased the potential of marine 

food resources through utilization of hake, a previously un¬ 

exploited species. (Butler and Holston in Soule, ed., 1968) 

Over the next several decades, improvements in locating meth¬ 

ods are expected through the use of sonar, optical detection 

devices, spectro-photographic and infared techniques, and 

aerial and spacecraft spotting. (Panel Reports, 1969; v. HI, 

p. VTI-56) Aquaculture on a commercial scale has been 
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successfully developed in Communist China, Israel, and Japan. 

Despite very impressive yields per acre, marine aquaculture 

does not appear to hold great promise in the near term as 

a technique for bulk production of cheap protein food be¬ 

cause of high labor costs. Scientific cultivation, possibly 

employing waste heat from nuclear power plants to produce 

upwelling of nutrient-rich water, and controlled genetic 

improvement may increase the long-range potential of aqua¬ 

culture and are worthy of continuing investigation. (Panel 

Reports, 1969; v. Ill, p. VII-61) 

In sum, application of scientific research and modern 

technology to fishery and aquaculture will result in in¬ 

creased commercial activity, primarily foreign, and increased 

yield from the sea. While fish and shellfish will continue** 

to be of great importance to some nations, the total yield • 

will constitute only a small percentage of the world protein 

production. 

3. Oil and Gas 

The world is now undergoing a tremendous surge in demand 

for energy, but the extent to which that demand will be met 

by oil and gas as opposed to other energy sources depends on 

technological, economic, and political factors. The Free 



World has proved reserves amounting to 36 times present con¬ 

sumption, about 75 percent of which lies in Arab nations, 

Domestic proved reserves are declining; the ra*tio of proved 

reserves to annual consumption has declined from a high of 

13:1 in 1959 to less than 10:1 at present, U.S. require¬ 

ments for the rest of the century will amount to three times 

the cumulative domestic production over the last hundred 

years. Natural gas requirements are also expected to in¬ 

crease rapidly, reaching a level two and half times present 

consumption by the year 2000. The ratio of proved domestic 

reserves to annual consumption has declined more rapidly 

in natural gas than in petroleum, falling from a level of 

27:1 in 1950 to approximately 16:1 in 1968. In meeting in- 

creased demand, a major concern of the industry and the nation 

will be to prove additional reserves. In this search, pro¬ 

ducers will turn increasingly to the sea to find new re¬ 

serves which can be developed more economically than those 

on land. (Panel Reports, 1969; v. III, p. VII-187 ff.) 

Although still in the early stages of development, off¬ 

shore production has grown rapidly and currently accounts 

for 17 percent of world-wide petroleum production and six 

percent of natural gas. By 1980, it is estimated that one-third 
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of the world's oil will come from offshore sources. Pro¬ 

duction has been established off 22 countries and explor¬ 

ation is underway off 75 coastal states on five continents. 

Principal offshore reserves are located off Venezuela, in 

the Persian Gulf, and in the Gulf of Mexico, with others 

scattered widely on the continental shelves of Africa, Asia, 

South and Central America, and California and Alaska. It 

is likely that outer shelves and upper continental slopes 

contain considerable petroleum. Conditions in the contin¬ 

ental rise are less favorable because of the absence of 

large-scale folding and warping which create pockets of hy¬ 

drocarbons. There is little chance of deposits under the 

abyssal plains, in natural gas, the only known deposits 

outside the United States are under the North Sea, the Adri¬ 

atic, and off Australia. Rapid growth of offshore gas pro¬ 

duction is expected over the next several years, with the 

North Sea becoming a major producer. (U.N. Dept, of Economic 

and Social Affairs, 1970) 

Exploration for offshore oil and gas is highly developed 

and has the unique advantage of being less expensive than 

similar exploration on land. Approximately 28 percent of 

the North American shelf has been surveyed, employing ships 
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of the potential of offshore oil and gas will proceed at a 

rate determined primarily by economic and related political 

factorsj rather than by technology, which is already highly 

developed. 

4. Hard Mineral Resources. 

Although such estimates necessarily include considerable 

uncertainty, it is estimated that world demand for minerals 

will double by 1985 and perhaps triple by 2000. The world 

supply from land resources will in general be adequate, with 

some possible exceptions as discussed in Chapter XVI. Many 

developed nations, however, are dependent upon foreign 

sources for many minerals. In the United States, for example, 

of 72 strategic materials for defense industries, more than 

40 are largely imported. The stability of the international 

situation is thus central to any determination of the adequacy 

of mineral resources. (Panel Reports, 1969; v. Ill, p. VII- 

89 ff.) 

There are a number of mineral deposits in the sea which 

have future economic potential. Sand, gravel, and calcium 

carbonate are already dredged more cheaply from the sea than 

from land in many urban areas. Placer deposits of potential 

interest include: the heavy metals gold, tin, and platinum, 
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occurring in the submerged extensions of streams; slightly 

lighter minerals in present and submerged beaches; and di¬ 

amonds in streams and beaches. Except for tin off Indonesia, 

Malaysia, Thailand, and the United Kingdom, and diamonds off 

South Africa, however, these deposits are not likely to be 

either as rich or as abundant as land deposits. Submarine 

phosphorite occurs on the ocean floor as nodules, phosphatic 

sands and muds, and in consolidated beds, but these are gen¬ 

erally of lower grade than land deposits. Manganese nodules 

occur in abundance in the abyssal depths. Although these 

nodules are lower in manganese content than land deposits, 

they are of interest as low-grade ores of copper, cobalt, 

nickel, and manganese, rather than manganese alone. Ex¬ 

traction is complicated by high silica content, however. A 

breakthrough in beneficiation of these low-grade ores of 

phosphorite or manganese would also bring large lower-grade 

land deposits into competition. Metalliferous muds contain¬ 

ing concentrations of iron, manganese, zinc, lead, copper, 

silver, and gold have been located in large areas of geo¬ 

thermal activity in the Red Sea! (U.N. Dept, of Economic 

and Social Affairs, 1970) A major European consortium is 

planning to exploit one of these deposits known as the 

i a 
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Atlantis II Deep; engineering and economic studies are cur¬ 

rently in progress. (Flipse, 1970) 

Ocean mining technology is presently rather limited. 

Commercial extraction of unconsolidated materials and placer 

deposits is limited to dredging near shore in depths of 300 

feet or less. Dredging offshore is twice as expensive as 

land methods and is highly susceptible to disruption by bad 

weather. Mining of consolidated deposits is presently ac¬ 

complished primarily by conventional mining techniques, tun¬ 

neling from land or from artificial islands. There is no 

capability at present for commercial deep ocean mining of 

surficial deposits. (Panel Reports, 1969; v. Ill, p. VII- 

109) Development of this capabiliLy will require many pos¬ 

sible types of new equipment: (1) submarine crawlers or 

bottom hovering submersibles to explore for and recover de¬ 

posits, (2) stationary or neutrally buoyant platforms, (3) 

ocean floor drill rigs, (4) submarine dredges of various 

types, (5) high capacity, low cost vertical transport sys¬ 

tems, and (6) high capacity horizontal transport systems. 

The long-range possibilities for mining consolidated de¬ 

posits include the development of sub-floor mines. These 

mines would be serviced by submersibles through locks installed 
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on the ocean floor. Solution mining, another promising pos¬ 

sibility, has been used offshore for years to extract sulfur 

by the Frasch process. The British are currently develop¬ 

ing an offshore potash deposit by solution mining, and methods 

of chemical and bacterial solution mining are under develop¬ 

ment for a wide range of other minerals. Controlled use of 

nuclear explosives has great promise for fracturing the ore 

bodies beneath the floor in preparation for solution mining. 

(U.S. Dept, of Economic and Social Affairs, 1970) All these 

methods of ocean mining imply great expense. Estimates of 

capital investment for systems capable of harvesting mangan¬ 

ese nodules, for example, are in the range of $100 to $150 

million. Dr. John Craven, Chief Scientist of the Navy's Deep 

Submergence Project, however, is optimistic: 

It has been suggested by some that the problem of 
deep ocean mining is remote and that exploiters will 
be relatively few. The presumption here is the pro¬ 
jected high cost for vehicles and equipment design¬ 
ed to operate on the ocean bottom. On the contrary, 
although they do not exist at present, it is contend¬ 
ed that low cost vehicles capable of exploitation 
are technologically feasible and will be realized with¬ 
in the next two decades. (Craven, 1967) 

Technological feasibility, however, does not necessarily 

imply that large-scale mining of the deep oceans will be 
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undertaken within this time-frame. In view of the uncertain 

legal status of the deep seabed, the scale of capital in¬ 

vestment required, and the economic factors, such develop¬ 

ment seems uncertain at best for at least the next two de¬ 

cades. Development will probably slowly progress into deep¬ 

er water as technology gradually improves. As in the case of 

the offshore oil and gas industry, economic factors will be 

controlling rather than technology. 

5. Chemical Extraction. 

Approximately $400 million worth of chemicals are recovered 

annually from sea water, with approximately $135 million of 

4-U-« n *-T.t-îr>r»nf-vi Kiif-orl Ktr t-h o Tin 1 
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principal products obtained, in order of dollar value, are: 

sodium chloride, magnesium metal, desalinated water, bromine, 

and magnesium compounds. In the United States salt and de¬ 

salinated water constitute only a small portion of the value 

of products recovered, with 90 percent of the value attribut¬ 

ed to magnesium metal, magnesium compounds, and bromine. 

Some 77 elements have been identified in sea water, although 

chlorine, sodium, magnesium, sulfur, calcium, potassium, bro¬ 

mine and carbon account for over 99 percent of the dissolved 

283 

T. rt WîV'. CV.T.y? • ”.w 



'-*** * —__ 

elements. Some of the critical trace elements in order of 

decreasing concentration include: zinc, uranium, titanium, 

tin, silver, and gold. (Panel Reports, 1969; v. II, p. VI- 

190 ff.) The next material to be extracted commercially will 

most likely be uranium. The British have developed a method 

for extracting uranium from sea water which may make it pos¬ 

sible to produce uranium oxide for $20 per pound, a cost 

competitive with low-grade ores. (U.N. Dept, of Economic 

and Social Affairs, 1970) Other future possibilities include 

the extraction of the zinc, copper, and other metals from the 

hot, concentrated brines found in the Red Sea. 

6. Desalination. 

The United States has been active in development of 

desalination techniques and equipment since 1952, with the 

objectives of developing sources of water for coastal areas 

and improving the quality of brackish and minerally charged 

waters for inland communities. Current processes include 

distillation, crystallization, membranes, and a number of 

advanced processes in initial development. At the end of 

1967, there were some 625 plants with a combined capacity 

of 222 million gallons per day (mgd) in operation or under 

construction throughout the world. There are five plants in 
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the United States with capacity over one mgd; the largest, 

with a capacity of 2.6 mgd has been in operation in Key West 

since 1967. About 95 percent of the plants now in operation 

employ the multi-stage flash distillation process. 

Continuing progress is being made in improving plant 

efficiency and reducing the cost of water. See Figure 17-1 

for a forecast of future desalting costs for various plant 

sizes. Growth in installed capacity during the period 1960- 

1965 averaged 12 percent annually. The Office of Saline 

Water has forecast growth rates of 24 percent to 1975 and 

32 percent for 1976-1980. By 1980 it is estimated that total 

capacity will reach four billion gallons per day. It should 

be noted that the price level of sixteen cento per 1000 

gallons ($50 per acre-foot), which may be obtainable with a 

billion gallon per day plant, will be well above the present 

cost of agricultural water in the United States. (For ex¬ 

ample, in the.Rio Grande Valley, water costs $10-$15 per acre- 

foot.) Even so, at this level it may be feasible to use 

desalinated water as a supplement to improve the quality of 

available agricultural water, or in drought years to protect 

investment in long-term crops such as citrus orchards. In 

general, the cost of desalinated water should not be compared 
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with the present cost of water, but with the cost of pro¬ 

viding additional incremental supplies in today's environ¬ 

ment of construction costs and water scarcity. There are 

many locations today in the United States and around the 

world where desalination is competitive with alternative 

sources. While desalinated water will probably not be used 

"to make the deserts bloom" by the year 2000, as some would 

have us believe, desalination has already proven economically 

competitive in many areas and will be employed on an increas¬ 

ing scale in the future where conditions warrant. (Panel 

Reports, 1969, v. II, P- 197 ff.) 

7 , The Spa as a Source of Electric Power. 

a. Undersea Nuclear Plants. Consideration is being 

given to locating nuclear power plants on the ocean floor 

to supply electric power for undersea installations or for 

cities. Undersea plants would be remote from population con¬ 

centrations; could use the ocean as a heat sink, avoiding 

thermal pollution in rivers; and would partially offset the 

increased costs by savings in the cost of land and shielding. 

Preliminary studies indicate that there are no technological 

or physical impossibilities in the concept. (Pftnef Report 

1969; v. II, p. VI-213 to 216) 
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Tidal Power. The concept of harnessing tides as 

a source of electrical power has been actively studied by 

several countries with potentially feasible sites; France, 
\ 

Australia, the Soviet Union, the United States, and Canada. 

England and Argentina also have sites with large potential. 

The only tidal project under development is the $100 million 

Ranee project in France, which will have an installed capa¬ 

city of 320 megawatts. The United States and Canada have 

been studying the Passamaquoddy project since about 1922, 

Although development was found to be economically feasible 

in 1961, more recent studies have determined that with cur¬ 

rent interest rates and costs, the benefit-cost ratio was 

reduced to uneconomic levels and the project has been dropped. 

(Panel Reports, 1969; v. Ill, p. VII-233, 234) 

c* Other Sources of Ocean Power. Other concepts for 

generating power include harnessing the energy in waves and 

currents, but there is currently little possibility of de¬ 

veloping these sources in commercial quantities. It may be 

feasible to provide small amounts of power for buoy lighting 

and signals in this manner. Another possibility is the con¬ 

version of the potential energy represented by thermal dif¬ 

ferences between surface waters and those at great depth. 
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To date it appears that costs would be prohibitive because 

of the size of the turboraachinery required for such a low 

temperature operation. (Panel Reports, 1969; v. Ill, p. VI- 

234) 

d. Within foreseeable technology, it is considered un¬ 

likely that tidal energy, currents or waves, or thermal dif¬ 

ferences will provide a significant percentage of the total 

electric power by the end of the century. It is likely that 

undersea unclear plants will be constructed, but primarily 

as small power sources for undersea installations. 

8. Development of Multi-Purpose Technology. Spurred by 

industrial interest, research and development sponsored by 

the government, and growing interest in the ocean by uni¬ 

versities, institutions, and associations, rapid progress is 

being made in ocean technology. Forecasts of the future de¬ 

velopment of multi-purpose technology include the following 

highlights: 

a* Free Diving. Saturated diving techniques reach 

approximately 650 feet at present, with experimental wet 

chamber dives to approximately 1100 feet and laboratory dry 

chamber tests to 1700 feet. Progress in free diving is 
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continuous and rapid; achievement of the capability to work 

as a free diver at depths approaching 2000 feet is almost 

certain within a few years. Some experts forecast exceeding 

this level eventually. Within twenty years there is a good 

chance for development of liquid breathing techniques which 

would permit even greater depth capability. (Panel Reports. 

1969; V. II. p. VI-56 ff. ; Eleson, 1970; Booda, 1971) 

b. Vehicles. A large number of experimental and proto¬ 

type submersible research vehicles with depth capabilities 

down to 8000 feet have already been built by industry. Op¬ 

erating depths Co 20,000 feet are within the reach of present 

technology. There are some current indications of "over¬ 

building" beyond the existing demands of the market, West¬ 

inghouse Electric, for example, has stopped construction of 

DEEPSTAR 20000, which was designed to operate at 20,000 feet 

and would have been launched in 1972. Because of the high 

cost of both development and operation of deep submersibles, 

further development and construction must be based on an ex¬ 

acting technical and economic analysis of the specific re¬ 

quirement. (Shenton, 1970) Unmanned, remotely controlled 

vehicles will find increasing application. The Japanese 

firm of Komatsu already has in practical use new submarine 
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bulldozers which can operate at 200 feet. The vehicles are 

^ electrically-powered via cable from a support barge, where 

an operator controls the excavation operations, aided by 

sonar, underwater lights, and television. (Merrill Lynch, 

1971) As the requirements arise, a variety of research and 

work vehicles will be developed for non-military missions 

over the next several decades. 

c. Habitats. Existing technology permits construction 

of dependent" habitats on the continental shelf. Within ten 

years, completely self-contained stations, independent of 

surface support, will be possible. The next significant de¬ 

velopment in habitats will probably be the construction of 

a seamount station. Within 20 years a laborarory habitat 

could be installed on the mid-Atlantic Ridge, and by the 

year 2000, an ocean-bottom habitat at 20,000 feet will be 

possible. 

9’ Institutional and Legal Setting of Ocean Development. 

The principal source of international law concerning the 

exploitation of the resources of the ocean is the 1958 Con- 
* 

vention on the Continental Shelf. In brief, this convention 

granted to the coastal state sovei-eign rights on the con¬ 

tinental shelf for the purposes of exploration and exploitatioi 
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of natural resources. The continental shelf is defined in 

the Convention as "the seabed and subsoil of the submarine 

areas adjacent to the coast but outside the area of the 

territorial sea, to a depth of 200 meters, or beyond that 

limit, to where the depth of the superjacent waters admits 

of the exploitation of the natural resources of said areas." 

(U.S. Treaties, 1964; v. XV, pt. I, p. 471-526, Article 1) 

The exact extent of the continental shelf is thus not fixed, 

but moves outward as exploitation becomes technologically 

feasible. Article 1 also provides that "similar areas ad¬ 

jacent to the coast of islands" are included within the 

definition of the continental shelf. Interest in ocean ex¬ 

ploitation may therefore vastly increase the economic and 

strategic importance of islands, however small, if they are 

located in shallow waters and have extensive continental 

shelves. Despite the expandable definition of the continen¬ 

tal shelf, it is clear from an examination of the record that 

the conference delegates did not feel that they had disposed 

of the entire ocean floor. They evidently sought to retain 

sufficient flexibility to take into account technological 

and economic progress 'and anticipated that a more exact 

definition would be made at a future time. (Burke, 1969) 
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The United Nations, through its Committee on the Peace 

ful Uses of the Seabed and the Ocean Floor, has been debat¬ 

ing for several years the establishment of an international 

regime for the exploitation of the ocean's resources. The 

basic principle guiding the discussion has been that the 

ocean's resources are the heritage of all mankind and must 

be developed for the benefit of all, rather than for the 

few technologically advanced nations. The issues involved 

are many and complex. Many differing national viewpoints 

have been advanced on such matters as the nature and powers 

of the international organization; licensing arrangements, 

including the question of whether licenses should be grant¬ 

ed only to nations or also to national and multi-national 

corporations; the methods for sharing the revenues which 

would be generated; potential economic problems for present 

suppliers of resources; liability for damages and claims 

adjudication procedures; and protection of the environment. 

The United States has submitted a draft U.N. Convention on 

the International Sea-Bed, which would place the continental 

slope and rise under the administration of the coastal state 

on behalf of the international authority, while the "Inter¬ 

national Sea-Bed Resource Authoritv" itself would administer 
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the deep seabed beyond the continental margin. Other nations 

have submitted divergent proposals. The complex, sensitive 

questions at issue are central to the conflict between the 

developed and underdeveloped nations. (U.N. General Assembly, 

1970) A new Law of the Sea Conference will convene in 1973 

to address these matters, but it is difficult to be optimis¬ 

tic regarding the outcome. The chances of reaching an agree¬ 

ment which will create a strong, viable international regime 

and also be satisfactory to a substantial number of nations 

are judged less than even. 

The degree to which the legal issues are satisfactorily 

resolved will be a principal determinant in the rate of fu¬ 

ture exploitation of the ocean's resources; in an environ¬ 

ment which requires large capital outlays and has high in¬ 

herent risks, legal uncertainty will impede investment. 

Should the conference prove unable to reach any substantial 

agreement, a proliferation of unilateral claims on the pat¬ 

tern established by Chile, Ecuador, Peru, various other Latin 

American nations, and Indonesia can be anticipated, which 

will increase the probability of conflict over exploitât — . 

10. Implications for the United States and thojjn^- 

There is considerable potential for industrial 
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exploitation of the sea, although this potential is often 

exaggerated in popular writing. The well-established in¬ 

dustries will continue to grow: offshore oil and gas on 

the continental shelf; chemical extraction; mining of sand, 

gravel, and sulfur; shrimp and cuna fishing; and marine 

recreation. Recently established industries which also ap¬ 

pear promising include desalination, bulk and container 

transportation systems, freshwater and estuarine aquacul¬ 

ture, and undersea recreation. Future industries expected 

to develop within fifteen years include mining of placer 

minerals and development of oil and gas beyond the contin¬ 

ental shelf. Over the longer term, exploitation of off¬ 

shore oil and gas in the continental slope and rise will 

lead the way for industrial development in deeper water. 

Deep-water mining of surficial and sub-bottom deposits ap¬ 

pears uncertain over at least the next two decades because 

of legal and economic factors, but will be technologically 

feasible by the end of the century. Ocean exploitation will 

proceed at a gradually increasing rate, and will be well 

established on a broad front by the year 2000. 

There are a number of aspects of ocean exploitation 

which generate forces for international cooperation. The 
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scale of activity is too large for any single nation to 

handle. Even the simple problem of ocean mapping is so large 

that it would take several decades to complete with the doz¬ 

en or so vessels that any one nation could devote to the task. 

There is also an imperative need for access to the data and 

experience of many nations in order to conduct research, par¬ 

ticularly in conservation of the ocean's living resources. 

The objects of research are frequently affected by many na¬ 

tions and will require'cooperative effort for satisfactory 

conclusion, as in the case of pollution. Cooperative inter¬ 

national effort is needed simply to establish uniform stan¬ 

dards so that research data will be. complete and reliable. 

The technology for ocean exploration and exploitation is 

extremely expensive and is therefore limited at present to 

the advanced nations. The underdeveloped nations, however, 

are anxious to share in potential profits and are increasing 

the pressures for cooperative effort. 

The degree of cooperative effort and peaceful progress 

in ocean technology will depend to a considerable degree on 

the international climate. The greatest progress would be 

made in conditions similar to those of the Cooperative World 

in Chapter IV. Conversely, the diversion of funds and effort 

m 
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into internal problems in World-wide Withdrawal as outlined 

in Chapter III would probably sëverely impede ocean exploi¬ 

tation. 

Increased non-military use of the oceans seems assured, 

and this activity will inevitably impact on military free¬ 

dom of operations. The need to protect the lives and proper¬ 

ty of U;S. nationals in this new environment will generate 

requirements for underwater navigation aids, deep search and 

rescue capability, and safety inspection and certification 

of submersibles and other equipment, some of which could be¬ 

come Navy missions. The broad advance in ocean technology 

will certainly improve, the capacity of the developed nations 

to use the ocean environment for military purposes, but at 

the same time the pressure from many of the smaller nations 

to restrict the use of the oceans to peaceful purposes, nar¬ 

rowly defined, will increase. 
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CHAPTER XVIII 

SPACE TECHNOLOGY 

by 

LCDR Jon R. Ives, CEC, U.S.N. 

1. Introduction. 

The birth of the Space Age was heralded in 1957 by the 

launching of Sputnik. In the brief time since that event, 

space technology has made remarkable progress, the impacts 

of which have been widely felt. Progress in science and 

technology, much of which is space-related, has become an 

extremely important short-run variable in international 

power politics, as well as an important source of societal 

change. Consequently, an attempt to forecast the future 

for the United States and the world should consider the 
i 

developments in prospect for space technology. This chapter 

will therefore explore some forecasts by experts in the field 

of space, the current long-range space program of the United 

States, and the implications which space technology may have 

for the United States and the Navy by the year 2000. 
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2. Forecasts in Space Technology, 

The American Astronautical Society held a symposium in 

1966 'with the specific objective of forecasting develop¬ 

ments in space technology by the year 2000. The papers pre¬ 

sented by space scientists at this conference provided an 

invaluable source of expert long-range forecasts, many of 

which are reflected in the following discussion. 

a. Propulsion Systems. Wesley A. Kuhrt, Director of 

Research for United Aircraft Laboratories, has forecast 

developments in space propulsion technology as follows: 

Chemical Systems. By the year 2000, more efficient 

nuclear systems will replace chemical rockets for primary 

.nrormlsion; Because of their simplicity, chemical rockets 
& * 

will continue to be used and further refined in applications 

requiring only moderate energy, such as attitude control, 

navigation correction, and excursion modules. Solid rockets 

will have limited use, primarily in applications requiring 

rapid response, low volume, and mechanical simplicity. Liquid 

rockets of highly sophisticated design will be in common use. 

New designs will employ much higher chamber pressures and 

new fuels developed through cryogenic technology. 

Nuclear Fission Systems. The major development in 
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propulsion by the year 2000 will be in nuclear fission rock¬ 

ets. Solid core nuclear rockets of high specific impulse 

will be developed for a wide variety of applications. The 

development of high-pressure chemical rockets will provide 

the technological basis for the development of gaseous core 

nuclëar rockets, marking the beginning of true space trans¬ 

portation systems. Nuclear-electric ion propulsion systems 

will be developed to provide the basis for exploration of 

the outer planets. Contamination hazards will probably re¬ 

strict the development of nuclear pulse systems. Similar 

ranges of specific impulse will be provided.by development 

of the safer gas core nuclear rocket.. 

Nuclear Fusion. Direct thrust nuclear fusion systems 

and indirect nuclear fusion gas core systems will be in the 

experimental stage, but will not have sufficient advantage 

over the gaseous core fission rocket to warrant large-scale 

development by the year 2000. Developmental work on nuclear 

fusion rockets, particularly the fusion-electric ion propul- 

sion system, will continue, however, in order to meet the 

power requirements of far-space exploration in the next 

century. 

Photon Systems. By 2000, photon rockets for 



interstellar propulsion will be under study, and testing of 

nuclear-powered, gas laser photon directed propulsion may be 

taking place in an orbiting laboratory. (Konecci, 1967; 

p. 24-27) 

b. Satellite Technology, 

Connnunications. One of the most important general 

uses made of satellite technology will be in communications, 

including visual communications and data transmission. By 

the year 2000, satellite communications V7ill have vastly 

increased the flow of information, both within the United 

•States and internationally. The implications of these de¬ 

velopments are discussed in greater detail in Chapter XV. 

. • Weather Satellites. By the year 2000, a network of 

synchronous satellites will gather world-wide weather data,, 

including that relayed from land and ocean stations. A 

prototype synchronous satellite for meteorological use is 

currently being developed by Philco-Ford under contract with 

the National Aeronautics and Space Administration. The data 

from the satellite network will be analyzed by giant computer 

complfexes in order to improve long-range weather forecasting. 

It is estimated that accurate two-week weather forecasts 

would save the United States $2 billion annually. (Foreign 

ti ! 



Policy Association, 1968: p. 31) This system of synchronous 

weather satellites would be essential to monitor the effective¬ 

ness of any attempts at weather control. Because of the po¬ 

tential adverse effects, weather control must be attempted 

only with great caution and with close monitoring of effects. 

Oceanography. Use of satellite techniques in ocean¬ 

ography is potentially very attractive because of the ability 

to rapidly cover the vast areas involved. Present useful¬ 

ness is somewhat limited by the inability of existing sensors 

to penetrate to any depth. Ocean data buoys, capable of 

gathering and relaying a vast quantity of surface and sub- 
. * \ 

surface data have already been developed and tested. These 

could be readily used in combination with satellites to pro 

vide a global oceanographic data-gathering network with both 

civilian and military applications. (Foreign Policy Associ¬ 

ation, 19'68; p. 172) 

Navigation. Satellite systems have great potential 

for navigation aids and traffic monitoring and control. The 

Omega Satellite System enables positioning within 50 meters 

based on a single measurement and an accuracy of five meters 

can be obtained with repeated measurements and statistical 

techniques. (Konecci, 1967; p. 87) A svstem of simultaneous 
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photography of a satellite from separate locations on the 

earth's surface has been developed which greatly improves 

our ability to precisely locate the continents with respect 
\ ; 

•to one another. Continued development of satellite navi¬ 

gation aids will permit the exact determination of locations 

anywhere on earth with a high degree of accuracy. This de¬ 

velopment will be of great significance in navigation, in the 

precision surveying of the oceans and the continents, in ex¬ 

ploiting the ocean's resources, and in intercontinental tar¬ 

geting of both land and sea-based missiles. 

World Resources Survey. Presently available sen¬ 

sors can detect and differentiate crops; near surface min¬ 

erals; water resources; forests; and the works of man. By 

the year 2000, advanced satellite-borne sensors will be able 

to take an inventory of relevant data, and relay it to large 

computer complexes for analysis and direct production of 

resource maps for the entire world. (Foreign Policy Associ¬ 

ation, 1968; p. 32) 

Surveillance. Development of a wide variety of 

sensors to supplement photo coverage is continuing and by 

the year 2000 will have reached a high degree of sophistica¬ 

tion. Continuing improvement in resolution will be achieved 



u 

which will eventually permit gathering of information in 

such detail that defense planners will be able to accurately 

project another nation's total capabilities. This develop¬ 

ment will constitute a massive threat to national privacy. 

(Foreign Policy Association, 1968; p. 33-34) 

d. Materials Science. Considerable basic research in 

materials science will be necessary in order to develop ma¬ 

terials with the properties required in space systems. Many 

of these new materials will find applications in a broad 

range of problems, both military and non-military, lor ex¬ 

ample, deliberate manipulation of the atomic structure of 

metals to reduce friction without lubrication has already 

been achieved as a result of basic research supported by the 

space program. High-strength filaments. developing one to 

two million psi tensile strength are forecast by Wesley Kuhrt. 

High-temperature composite metals capable of maintaining their 

mechanical properties at temperatures close to the melting 

point will be developed in rocket technology. New super¬ 

conducting alloys with transition temperatures in the liquid 
' £ - , 

hydrogen range will be developed. These alloys will provide 

the basis for tremendous advances in electrical devices re¬ 

quiring high-strength magnetic fields. Dr. Mac C. Adams, 
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Associate Administrator of the Officer of Advanced Research 

and Technology for NASA, has forecast application of this 

technology in advanced shielding concepts. Spacecraft will 

be shielded by a combination of magnetic and electrostatic 

forces rather than by metal shields. The resultant saving 

in weight will permit significant increase in spacecraft pay- 

load. (Konecci, 1967; p. 23, 51) 

d. Biomedical Science. The space program will support 

considerable basic research in biomedicaJ science in con¬ 

nection with life support systems. This research will make 

a major contribution toward the progress foreseen in medical 

science and the behavioral sciences by the year 2000. These 

developments and their implications are discussed in Chapter 

VIII. 

e. System Reliability. Continued improvement is ex¬ 

pected in system reliability. Dr. Konecci has forecast re¬ 

liability of five to ten years in space transportation sys¬ 

tems by the year 2000. Daniel Fink expects space communica¬ 

tions systems with a reliability of ten years within this 

same period. Improvements in reliability will undoubtedly 

be applied to military electronic systems in order to reduce 

maintenance, improve system availability, and reduce costs 
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(Konecci, 1967; p. 2j 63) 

f. Systems Management Technology. An active space 

program, as the Apollo Program conclusively demonstrated, 

will require effective management of very complex systems. 

Dr. Walsh anticipates that systems management techniques 

developed for this purpose will have broad application to 

a wide range of national and international problems, includ¬ 

ing environmental pollution, traffic safety, urban planning; 

population control, and the efficient use of resources. 

(Konecci, 1967; p. 13) 

3. Feasible Schedule for Solar System Exploration. Ex¬ 

ploration of the solar system will go through successive 

phases of unmanned probes, manned exploration, and finally 

the development of transportation systems. Wesley Kuhrt 

estimates that by the year 2000, the Moon, Venus, and Mars 

will be in the transportation phase; Mercury, Jupiter, and 

Saturn will have been under manned exploration for approxi¬ 

mately ten years; and manned exploration of the trans-Saturn- 

ian planets will be just beginning,, following a series of 

unmanned scientific probes which will begin about 1987. Un¬ 

manned probes of trans-Plutonian space will begin about 1993. 

(See Figure 18-1 for an illustration of a technologically 
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feasible solar system exploration schedule. Chemical pro¬ 

pulsion technology will be used in the early phases of solar 

system exploration, followed by solid core and gas-core nu¬ 

clear technology in the later phases. The need to reduce 

round-trip times to the trans-Saturnian planets will pro¬ 

vide the impetus for the development of nuclear-electric 

propulsion. Kuhrt also indicates that the economy of the 

United States will support the extensive space exploration 

which he has forecast, without neglecting other areas of 

government interest and concern. (Konecci, 1967; p. 35) 

4. Current Space Program of the United States. Progress in 

space will depend primarily on the national will to allocate 

the necessary resources. This section of the chapter will 

discuss the current space program of the United States for 

two underlying reasons: first, to examine the present na¬ 

tional commitment to space programs, and second, to determine 

if the current commitment is consistent with the preceding 

long-range forecasts, which are based primarily on technolog¬ 

ical feasibility. 
; • , ■ Jr I. ll' w '■ ^ 

In a speech before the Economic Club of Detroit on 

September 14, 1970, Dr. Thomas 0. Paine, then Administrator 

of NASA, discussed the plans of the current administration. 



The program for the 1970's, which is based on a level of 

support of less than one percent of the Gross National Prod¬ 

uct, reflects the previously expressed desire of the Congress 

for a program of "diversifica and practical space goals pur¬ 

sued at a moderate and economical pace." Dr. Paine considers 

the program reasonable and economically feasible, but noted 

that carrying it out will depend on sustained leadership and 

national will over a period of many years. Tie three pri¬ 

mary goals for the 1970's will be: (1) development of a 

reusable space shuttle rocket plane, (2) the development of 

a permanent space station in orbit around the earth, and (3) 

development of space tugs, for economical transportation be¬ 

tween points in earth orbit. 

The space shuttle now under development will be NASA's 

most important single effort during the next ten years. It 

will provide the basic transportation into earth orbit for 

all future manned and unmanned programs. The present Saturn, 

Titan, Atlas, and Delta rockets will all be. retired in favor 

of the more economical, reusable space shuttle. 

Preliminary design of the various modules which will 

make up the space station is currently in progress. In 1973 

the Skylab program--the last manned flights before the 



shuttle--will keep astronauts in orbit for up to two months, 

developing and testing concepts for the design of the space 

station. When completed, the modules of the space station 

will be ferried into orbit by the new space shuttle, where 

they will be joined together. By the end of the decade, the 
s- 

permanent space station is planned to include large optical 

and radio telescopes for astronomical observations, biomed¬ 

ical research facilities, and many earth observation capabili 

ties. 

The space tug will spend its entire life in orbit, pro¬ 

viding transportation between space stations, satellites, 

and other points in orbit. Preliminary design of the space 

tug is now underway in the United States and Western Europe, 

with a target of the late 1970*s for'availability. 

The last Apollo moonshot will take place by the end of 

1972, ending manned lunar missions for the 1970*s. Further 

lunar exploration is planned for the 1980's using trans¬ 

portation systems based upon the space shuttle. Initially, 

a space station will be placed in lunar polar orbit, from 

which astronauts will descend to the lunar surface for up to 

fourteen days at a time. Long duration visits, surface trav¬ 

el, and lunar shelters are not planned until later phases. 
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The current plans also include extensive unmanned ex¬ 

ploration of the planets during the 1970's« These unmanned 

flights with automated spacecraft will prepare the way for 

manned trips to Mars and Venus prior to the end of the cen¬ 

tury. (Space Task Group, 1969; Paine, 1970) Some of the 

highlights of the unmanned program are as follows: 

a. An unmanned Viking mission landing instruments on 

Mars in 1976. 

b. The Grand Tour of the Outer Planets, During the 

late 1970’s,the outer planets will be positioned to permit 

a multiple-planet flyby with a single spacecraft. Current 

plans provide for two such shots: one past Jupiter, Saturn, 

and Pluto in 19//; and the second past Jupiter, Uranus, and 

Neptune in 1979. 

c. Two Mariners in 1971 will start the hundred million 

mile voyage to Mars with the objective of attaining Mars or¬ 

bits and transmitting back the first complete map of the 

Martian surface. 

d. A third Mariner"will depart in 1973, swing by Venus, 

and travel on to give us our first view of the surface of 

Mercury. 

c. In 1972 and 1973, Pioneers will be launched on the 

? Í 
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first flyby of Jupiter. 

f. Helios5 an advanced satellite developed by West 

Germany, will be launched in 1974 and 1975 on trajectories 

to pass near the sun for scientific observations. 

Although the pace of the space program has slowed some¬ 

what from that of the hectic years which culminated in the 

successful moon landings, the present commitment is sizable 

and should provide a sound basis for realization of many 

of the longer-range forecasts in section three. The present 

plans for solar system exploration are slightly less ambitious 

than the forecast of Wesley Kuhrt, and place less emphasis 

upon manned trips into space. If the history of past ex 

tended range forecasting is any guide, however, both esti¬ 

mates could well prove conservative. Much depends upon what 

future demands arise to compete with space programs for the 

resources and energies of the nation. 

5. Implications of Space Technology. 

From the developments which have been forecast, it rs 

apparent that by the year 2000, man will have taken a giant 

step into space unless social imperatives dictate a drastic- 

reordering of priorities. Technology will not limit space 
•V I. 
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endeavors; the extent of manned and unmanned exploration will 

depend primarily on the political will of nations to allocate 

resources for this purpose. * A vast array of new technological 

developments will flow from an active space program, with sig¬ 

nificant and widespread impact upon individuals, nations, and 

the international community. It is virtually certain that ma¬ 

jor developments have been omitted in this discussion; many 

of the major implications of space and other technologies will 

be the result of developments not yet foreseen. 

One impact of space technology already much in evidence 

is that of raised expectations for progress in the social and 

political spheres. For generations Mreaching for the moonn 

has epitomized the impossible; accomplishing that impossible 

goal within ten years has had a marked effect upon the na¬ 

tional imagination and our sense of the possible. If we can 

spend billions to send a few men to the moon, it is difficult 

for many to understand why we are unable to spend whatever is 

required to help the millions affected by urban problems, poor 

education, inadequate housing, inequality before the law, ru¬ 

ral and urban poverty, and a host of other ills. Continued 

progress in space technology may heighten the contrast between 

technological and socio-political progress, increasing the 
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demands for a drastic re-ordering of national priorities. 

The desire to capitalize upon the potentials of space 

technology will provide a significant impetus for inter¬ 

national cooperation. Satellite communications, world-wide 

monitoring of environmental data for weathe.-. forecasting and 

control, and earth resources surveys, for example, all re¬ 

quire implementation on a global scale for maximum effective¬ 

ness. Many nations, including the industrialized nations, 

will not by themselves have either the capital resources or 

the numbers of scientific and technical personnel required. 

The full potential of this technology can be realized only 

through international cooperation and pooling of resources. * 

Satellite surveillance capabilities will be improved to 

such a degree that national privacy as traditionally con¬ 

ceived will be greatly diminished. The security once pro¬ 

vided by physical geography and national boundaries will be 

further eroded. In a tense, conflictual international en¬ 

vironment, surveillance by satellite could aggravate already 

strained relations, perhaps leading to destruction of foreign 

satellites and an escalation to armed conflict. Sudden, sig¬ 

nificant improvement in surveillance capabilities of one 

nation might precipitate this type of conflict. In a 
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cooperative, supportive international environment on the 

other hand, the decreasing significance of international 

boundaries under the combined impacts of surveillance, com¬ 

munications, increased travel, and similar factors could 

contribute to a global outlook, successful arms limitations, 

and gradual changes in the nation-state system. The certain 

development of this surveillance capability has implications 

which must be squarely confronted by the United States to 

ensure that world stability is not adversely affected. 

Progress in space technology and its related implications 

will both depend on the international atmosphere in which 

these future developments take place. Some of the differing 

implications under the world conditions developed in Chapters 

III, IV and V are briefly sketched below. 

Scenario I - World-wide Withdrawal. As a result of mount¬ 

ing internal problems and the related diversion of funds, 

progress in space technology will be less in Scenario I than 

in either of the others. Very little international cooper¬ 

ation will be possible because of the inward focus of na- 

tional attention in most countries, and many of the oppor¬ 

tunities for global technology will be unexploited. Surveil¬ 

lance by satellite will be extensively used, however, to guard 



against a build-up in threats from abroad ’while funds are 

diverted from national defense into more pressing internal 

problems. ^ 

Scenario II - Cooperative World. In this scenario, the 

diminished conflict will permit a larger investment in space 

technology by individual nations. The growing international 

cooperation will also permit joint space projects, sharing 

of research, and elimination of duplicative effort. This 

scenario will permit a greater degree of progress in space 

technology than either of the other two. The pace of tech¬ 

nological change will therefore be greatest in this scenario, 

with related magnification of the social impacts flowing from 

new technology. 

Scenario III - Conflictual World. In the face of the 

increased international conflict of this scenario, joint de¬ 

velopment of space technology will prove impossible. With¬ 

out the synergistic effects of international cooperation, the 

overall progress in space technology will be considerably 

less than in Scenario II. The emphasis will shift toward 

military applications of space, such as surveillance capa¬ 

bilities and intercontinental rockets. In a climate.of 

conflict, the threat posed by sophisticated surveillance 



capabilities may even lead to abandonment of overt warfare 

in favor of new Hanonymouslf types such as weather modifica¬ 

tion or advanced types of bacteriological warfare. 

The implications of space technology for national de¬ 

fense and the Navy are both negative and positive. Space 

programs will compete with defense for funds and technically 

trained personnel. On the other hand, research in space tech¬ 

nology will yield many developments which will have military 

application, and the space program will help to sustain the 

highly technical industrial base which is essential for na¬ 

tional defense. There is a very good possibility that new 

missions for the Navy may arise as a result of developments 

in space. The use of naval forces for recovery of returning 

space vehicles and the recruiting of naval personnel for 

astronaut training are two examples of current space-related 

tasks. The use of space for weapons systems, such as orbital 

weapons platforms, seems relatively unlikely because of the 

ease with which such vehicles can be detected, tracked and 

destroyed. Improvements in surveillance will greatly increase 

the attractiveness of submarines as platforms for both nuclear 

and conventional weapons systems, at the expense of surface 

vessels. The combined potential of future capabilities in 
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surveillance, satellite communications, and long range mis 

siles may make the surface an unacceptably hostile environ 

ment for the future warship. 



CHAPTER XIX 

FUTURE WEAPONS SYSTEMS 

by 

CDR Donald E. Repass, U.S.N. 

1. Introduction. 

An effort to look into the future and predict the changes 

which might occur in the field of weaponry is fraught v.’Xth 

difficulty. D. G. Brennan, a mathematician, member of the 

Hudson Institute, and weapons "futurist," elaborated on this 

theme when he stated that because military technology draws 

on many sub-fields of technology and is additionally depend¬ 

ent on non-technical influences, it is one of the fields least 

subject to long-range forecasts. Among the non-technical 

influences, Brennan included fashions--that is, a rough pre¬ 

vailing consensus on admissible kinds and uses of warfare, 

based on much-less-than-detailed analysis of all possible 

alternatives—and prevailing trends and "temperatures in 

international diplomacy. (Foreign Policy Association, 1968) 

In 1937 a detailed study of future technology conducted under 

high-level government auspices farcied to forecast the 



development of jet engines, radar, inertial guidance of 

missiles and aircraft, cruise missiles, ballistic missiles, 

nuclear weapons, nuclear submarines, computers and artifi¬ 

cial satellites, all of which were in use or under develop¬ 

ment within the following ten to twenty years. (House Doc¬ 

uments, vol. 18, no. 360, 75th Congress, First Session, 1937) 

This chapter will approach this difficult problem of weapons 

forecasting by examing the prognostications of "futurists” 

of various disciplines in order to determine vhich technolo¬ 

gies in the weapons field are advancing and may have increas¬ 

ing importance in the future. 

2• Weather Conrroj« 

If significant control of weather is achieved, it may 

well have major military applications. precipitation en¬ 

hancement would have some value in classical tactical situ¬ 

ations, One could, for example, imagine field commanders 

calling for local enhancement of precipitation to cover or 

impede various ground operations. An alternate use of cloud 

seeding might be applied strategically. Preliminary analy¬ 

sis suggests that there is no effect 200 to 300 miles down¬ 

wind, but that continued seeding over a long stretch of dry 

land clearly could remove sufficient moisture to prevent rain 
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1000 miles downwind. This extended effect leads to the 

possibility of covertly removing moisture from the atmos¬ 

phere so that a nation dependent on water vapor could be 

subjected to years of drought. (Calder, 1968) Naval plan¬ 

ners have often thought of sending a hurricane against another 

nation's fleet or of grounding enemy aircraft with storms. 

(Foreign Policy Association, 1968) Herman Kahn and Anthony 

Weiner believe that some control of weather and possibly 

climate is very likely during the last quarter of the Iwen- 

tieth Century. (Kahn and Weiner, 1967) Professor Gordon 

J. F. MacDonald cautions that at present we are a long way 

from having the basic data and understanding necessary to 

carry out such experiments; nevertheless, he believes that 

the long-term possibility of developing techniques for weath¬ 

er control under the cover of nature's irregularity does 

present a disquieting prospect. (Calder, 1968) 
I» 

3. Subsurface Operations. 

When looking at naval technology which will be developed 

by the 1980's, Dr. W. A. Nierenberg, Director of Scripps 

Institute, wrote that the chief trend in submarine technology 

will be toward operations at very great depths. (Calder, 1968) 
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Even now vessels can reach ocean depths of 20,000 feet or 

more, but they lack pressure hulls able to float by means 

of internal buoyancy. It is probable that material develop¬ 

ments in the coming years will make possible submarines with 

a depth capability of 20,000 feet or more. This development 

would render approximately 98 percent of the ocean floor 

accessible to submarines and submarine-supported technology. 

Dr. John P. Craven believes that control of the ocean depths 

affected by deep submergence technology will dominate anti¬ 

submarine warfare in future years. Deep underwater "forti¬ 

fications," defensive barriers, and weapons centers might 

be employed in this effort. (Foreign Policy Association, 

1958) General Andre Eeaulre supports the thesis rhar rhe 

"invisibility" provided by the ocean depths will result in 

more intense national efforts to capitalize upon the ad¬ 

vantages of the undersea environment. The modern quiet sub¬ 

marine is virtually undetectable when submerged because sea 

water rapidly attenuates most forms of radiated energy which 

could provide a basis for detection. Low frequency sound 

continuous to offer the most promise for detection. General 

Beaufre wrote that by the 1980's someone may possibly dis¬ 

cover a practical means of tracking submarines at depth, but 
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he believes that nothing is less certain. It is therefore 

plausible that naval forces will tend to become more sub¬ 

surface, with missile-carrying submarines, hunter-killer 

submarines, and even transport submarines. (Calder, 1968) 

4. Aerospace Plane. 

Several advanced concepts for aircraft and space vehicles 

have been combined in the aerospace plane. This plane would 

take off from an airfield, using some form of air-breathing 

propulsion and aerodynamic lifting, and fly higher and fast¬ 

er until it achieved earth orbit. The system in its initial 

configuration would probably employ two or more stages, an- 

a"i ogous rn muiriple-suage lockets . The first stage would 

provide the thrust and airlift required for initial launch 

and would return to the launching airfield for re-use m 

subsequent flights. Vehicles of this type have potential 

for a number of military uses, such as bombardment, recon¬ 

naissance, and interception; their overall importance, how¬ 

ever, is by no means well established. (Foreign Policy 

Association, 1968) As mentioned in Chapter XVIII, the United 

States will develop an aerospace plane known as the space 

shuttle under the space program for the 1970 s. 
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5. Lasers (Disintegrator Ray). 

With the discovery of the laser, light beams with a 

very small angle of divergence and with a very high rate of 

energy delivery are now possible. A weapon tnat will blind 

the unprotected eye is technically feasible with current 

technology. The developing technology of the laser consti¬ 

tutes a threat against unprotected and naturally soft tar¬ 

gets such as satellites or astronauts in space suits. 

(Calder, 1968) Once out of the dense atmosphere, a high- 

powered laser beam might be used for destruction of missiles 

or for anti-aircraft defense. A system of satellite-borne 

lasers could be developed to provide a defense against long 

range enemy ballistic missiles. (Elain, 1967) Battlefields 

of the future may look like Buck Rogers comics of the past 

with laser-powered hand guns, field pieces, and anti-tank 

weapons. (Foreign Policy Association, 1968) 

The laser may also provide the basis for an inertial 

navigation gyroscope of a very high accuracy, lacking moving 

parts which wear out, and almost unaffected by vibration or 

acceleration. Recent work has shown that an increase in 

gyroscope sensitivity of more than a million times can be 

obtained by the use of the highly coherent light of lasers. 

324 

irrrv*1- vr'rMT" r7”TV*rrr rrr 



Although there are still difficult technical problems to be 

solved, the laser gyroscope is likely to bring a major in¬ 

crease in accuracy and may also reduce the cost of inertial 

guidance and control. (Calder, 1968) 

6. Gravity Control. * 

We still know little about gravity control, but it is 

conceivable that control might eventually be achieved. One 

of the most interesting applications would be in individual 

lifting devices for soldiers. Even if the anti-gravity 

mechanism did not itself provide horizontal propulsion, 

relatively modest sources of thrust could easily be provid¬ 

ed, A cheap foil« of such three-dimensional mobiliLy lui 

individual infantrymen could revolutionize the tactics of 

land warfare. (Foreign Policy Association, 1968) Herman 

Kahn considers anti-gravity a ,!far-out,f possibility by the 

year 2000. (Kahn and Weiner, 1967) 

7. Surface Effect Ships (Hovercraft). 

Professor Nierenberg believes that future solutions to 

the classical problem of keeping the sea lanes open against 

hostile submarines will require fundamental changes in 

technology at the surface. The increased speed of the 
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submarine poses a far greater threat to the surface vessel 

and simultaneously makes the submarine less vulnerable. This 

trend, combined with advanced surface-to-surface missiles, 

may bar conventional ships from effective use of the seas 

for transport in time of war. High-speed surface effect 

vessels, such as hovercraft and captured air bubble vehicles, 

may help- to reduce the advantage of the submarine. These 

machines are capable of operating at 100 knots in high seas 

and can be built to a size of 5000 tons or greater. By the 

19801s craft for amphibious landings will probably be using 

surface effect techniques to enhance, by means of greatly 

increased speed, the possibility of achieving surprise. 

This change will affect the entire nature of the current 

assault force, whose low speed in the past has made it ex¬ 

ceptionally vulnerable to submarine attack. The surface 

effect vessel may also be used as a submarine hunter of a 

very deadly sort. (Calder, 1968) 

8. Robots 

The traditional function of the soldier, whether on foot 

or in a vehicle, is to find the enemy and destroy him with 

a weapon. To do so he must propel himself across the land 

until he is close enough to detect the enemy by sight and 
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aim his weapon. All these functions can be performed far 

better by a sophisticated walking mechanism. A regiment 

of such robots could be controlled by a human soldier. They 

might be deployed to move at fifteen kilometers per hour- 

through a jungle and destroy all men encountered. In con¬ 

ditions where anti-personnel weapons or radioactive fall¬ 

out make battlefields untenable for human troops, robots 

may be the only means of carrying out the traditional mili¬ 

tary task of occupying and holding ground. Manned fighting 

vehicles have reached a very advanced stage of development. 

As long as men are present in the fighting vehicles, their 

safety constitutes a compelling consideration. Safety re¬ 

quirements severely restrict the destructive payload carried 

by the vehicle and halve the distance from its base at which 

it can deliver that payload. Great attention must be devoted 

in design to safety features, to comforts, and to durability. 

The technical requirements can be met completely by the de¬ 

velopment of the robot pilot for bomb delivery machines on 

land, in the air, in outer space, and underwater. (Calder, 

1968) 

9. Doomsday Machine. 

An earth-orbiting satellite containing a nuclear fusion 
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weapon could be put into outer space today, where it could 

not be distinguished from the increasing number of satellites 

placed in space for peaceful purposes. Upon command, this 

weapon could re-enter the earth's atmosphere to be exploded 

over an enemy nation. Numerous instruments of war of this 

type could be placed in orbit and then used at some propi¬ 

tious time to coerce or destroy a rival country. Some 

weapons futurists foresee a single satellite carrying a 

multi-megaton nuclear‘weapon capable of destroying all or 

part of human life on earth if so directed. Such an infer¬ 

nal machine is not technically absurd. There is little 

doubt that it could be constructed. (Calder, 1968) 

10. Holography. 

A holograph is a photographic record of an interference 

pattern between reflected light waves from an object and a 

second wave of interfering light. Future development in 

this field may lead to practical three-dimensional holo¬ 

graphic photography. This would be a true "three dimensional 

image and not an illusion, in the sense that if one changes 

his position then the image changes correspondingly; in 

particular one can see around and behind objects by such 

changes in position." 
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For military purposes holograms will be used for three-di¬ 

mensional satellite reconnaissance and intelligence photog¬ 

raphy, increasing further the value of strategic intelli¬ 

gence by satellite and the use of satellite reconnaissance 

in tactical warfare. They will also be useful in side-look¬ 

ing radars and "foolproof" cryptography. (Kahn and Weiner, 

1967) 

11. Anti-matter. 

Particles called anti-protons, anti-neutrons, and anti¬ 

electrons (positrons) can be made in minute quantities and 

at great expense in high energy experimental machines. When 

one of these encounters its corresponding normal particle, 

they both disappear, releasing a burst of energy. The en¬ 

gineering problems of making and storing anti-matter in 

militarily interesting quantities are so overwhelming, how¬ 

ever, that the possibility can be safely discounted for the 

foreseeable future. (Calder, 1968) 

i 

12. Fuels. 

Useful power from controlled, sustained thermonuclear 

fusion is also a possibility. Development of this technology 

would permit mankind to tap deuterium, or heavy hydrogen, 



(T 
readily available in natural water, as an effectively un¬ 

limited source of energy. The odds that sustained fusion 

will be in commercial use by the year 2000 are often judged 

to be about even. Fusion reactions will also produce very 

inexpensive neutrons, opening up all kinds of possibilities 

for the transmutation of elements--in particular the manu¬ 

facture of tritium. Having tritium widely available, of 

course, makes it easier to manufacture small, efficient, 

lightweight fusion weapons. Fusion power could be applied 

to spacecraft propulsion, as discussed in Chapter XVIII. 

(Kahn and Weiner, 1967) 

The sci-ence of very low temperatures, cryogenics, has 

emerged from the laboratory and is becoming increasingly 

important in fuel technology. Cryogenic fuels are gases 

which are liquids at temperatures below -250°F. Liquid hy¬ 

drogen (-423°F.) is already the most promising rocket fuel, 

and lower cost and better insulations would open many appli¬ 

cations in earth-bound transportation systems. Liquid hy¬ 

drogen may be used in aircraft within twenty years. (Prehoda, 

1967) 

+ . 

Future progress in basic science and technology will 
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provide a large number of technological opportunities of 

potential interest to the military establishment, of which 

those discussed here are but a small representative sample. 

The wealth of opportunities indicates quite conclusively 

that economics rather than technology will be the limiting 

factor in the introduction of new weapons systems. Addition¬ 

ally, it must be realized that the introduction of a major 

new weapons system may require ten to fifteen years from the 

discovery of a new basic principle. (Calder, 1968) New 

systems can be delivered in approximately five years, but 

only with overriding priority and additional funding. 

(Nicholson, 1969) Most major weapons systems will there¬ 

fore go through only two generations by the end of the cen¬ 

tury. 



BIBLIOGRAPHY 

Abshire, David M. and Allen, Richard. National Security — 
Political, Military, and Economic Strategies in the 
Decade Ahead. New York: Praeger, 1963, 

Africa 69/70. Paris: Société Presse Africaine Associée, n.d. 

Ali, Tariq, ed. The New Revolutionaries. New York: Morrow, 
1969. 

Almon, Clopper, Jr. The American Economy to 1975. New York: 
Harper and Row, 1966. 

Altschul, Aaron M. "Food Proteins: New Sources from Seeds." 
Science, 13 October 1967. 

Anshen, Melvin. "Changing the Social Contract." Columbia 
Journal of World Business, November-December 1970. 

Apter, Michael J. Cybernetics and Development. London; 
Pergamon Press, 1966. 

Asimov, Isaac. "The Fourth Revolution." Saturday Review, 
14 October 1970. 

• Time Guide to the Year 2000. New York: Time Inc., 

Ayres, Robert U. Technological Forecasting and Long-Range 
Planning. New York: McGraw-Hill, 1969. 

Baade, Fritz. The Race to the Year 2000. Garden City, New 
York: Doubleday, 1962. 

Banfieid, Edward C. The Unheavenly City. Boston: Little, 
Brown, 1970. 

Barach, Arnold B. 1975 and the Changes to Come. New York: 
Harper and Brothers, 196?. 

Barber, Arthur. "Global Problem Solving." Innovation, October 
19/0. 

332 

ú.iiiiui'juiLiiiuiimiiiiidij i Atui miBiiikiii. '■ i“ yiiiuiyjiyiii .i i¡j.j 11 iiij 11¡ i. i» [i i ni i i iiittt¡iÉlÉÉÍÉl8lllÉIÜhtiliiii1fcilí 



Barber3 James A. "Blueprint for Blue Water." Ordnance, 
September-October 1970. 

Barzun, Jacques. The American University-How It Runs, Where 
It*3 Going. New York: Harper and Row, 1968. 

Basiuk, Victor. "The Impact of Technology in the Next Decades." 
Orbis, Spring 1970. 

Bebom, Gordon F. "Productivity: Weak Link in Our Economy," 
Harvard Business Review, January-February 1971. 

Behavioral and Social Sciences Survey Committee. The Behav¬ 
ioral and Social Sci-'mces: Outlook and Needs. Engle¬ 
wood Cliffs: Prentice-Hall, 1969. 

Bell, Coral. "Strategic Problems of the' Atlantic." Survival, 

March 1970. 

Bell, Daniel. "The Year 2000--Trajectory of an Idea." 
Daedalus, Summer 1967 . 

_, ed. Toward the Year 2000. Boston; Houghton 

Mifflin, 1968. . 

Bellman, Richard. Some Vistas of Modern Mathematics. Lex¬ 
ington: University of Kentucky Press, 1968. 

Bogue, Donald J. Principles of Demography. New York: Wiley, 

1969. 

Booth, Leon. "Missiles and Astronautics." Ordnance, September- 
October 1970. 

Bordua, David J. "Recent Trends: Deviant Behavior and Social 
Contracts." The Annals, January 1967. 

Boulding, Kenneth E. "No Second Chance for Man." The Pro¬ 
gressive, April 1970. 

_. The Meaning of the Twentieth Century: The Great 
Transition. New York: Harper and Row, 1964. 

333 



Brady, William T. f,They Don't Have to Starve.'1 Nation1 s 
Business, March 1967. 

Brodie, Bernard. Strategy in the Missile Age. Princeton: 
Princeton University Press, 1959. 

"Technology, Politics, and Strategy." Problems 
of Modern Strategy, Part Two. London: The Institute 
for Strategic Studies, March 1969. 

Brown, Harrison, et al. The Next Hundred Years. New York 
Viking Press, 1957. 

Brown, Lester R. Seeds of Change. New York: Praeger, 1970 

Brzenzinski, Zbigniew. Between Two Ages. New York: Viking 
Pr^sSj 1970. 

Burke, William T. Law, Science and the Ocean. Occasional 
Paper No. 3 of the Law of the Sea Institute, Kingston 
University of Rhode Island, August 1969. 

Calder, Nigel, ed. Unless Peace Comes. New York: Viking 
Press, 1968. 

California Institute of Technology. "The Next Ninety Years." 
Proceedings of a Conference in March 1967. Pasadena: 
California Institute of Technology, 1967. 

Campbell, Robert W. The Economics of Soviet Oil and Gas 
Baltimore: Johns Hopkins Press, 1968. 

"The Changing Geopolitics of the World's Oil." U.S. News & 
World Report, 14 April 1969. 

Chase, Stuart. The Most P-^bable World. New York: Harper 
and Row, 1968. 

Chora fas, Dimitris N. "Computer Technology in Western and 
Eastern Europe." Columbia Journal of World Business, 
May-June 1970. 

Clark, Matt. "The Changing Medicine Cabinet." Britannica 
Yearbook of Science and the future, 19o9. 

1 



Clarke, Arthur C. Profiles of the Future. New York; Harper 
and Row, 1958. 

Cochrane, Willard W. The World Food Problem. New York: 
Thomas Y. Crowell Company, 1969. 

Coffey, J. I. "Technology and Strategic Mobility." The 
Implications of Military Technology in the 1970's. 
London: The Institute for Strategic Studies, March 1968. 

Committee for Economic Development. "Economic Growth in the 
United States." A Statement on National Policy by the 
Research and Policy Committee. New York;' October 1969. 

Commoner, Barry. "Salvation: It's Possible-." The Progres¬ 
sive , April 1970. t 

Conant, James B. The Comprehensive High School. New York; 
McGraw-Hill, 1967. 

Coppedge, Walter R. "What Is This World Coming to?" Phi 
Delta Kappan, October 1970. 

Cotgrove, Stephen. The Science of Society. New'York; Barnes 
— j vr^un., 1 c\ ;-7 
cuna Í.NUUJ.C, • 

Craven, John P. "Seapower and the Seabed." U.S. Naval Tn- 
stibute Proceedings, April 1966. ~ 

Crick, Francis H. C. "The Language of Life." Britannica 
■ Yearbook of Science and the Future, 1969. 

Darling, F. Fraser. "A Wider Environment of Ecology and Con¬ 
servation." Daedalus, Fall 1967. 

Dechert, Charles R., ed. The Social Impact of Cybernetics. 
Notre Dame, Indiana: University of Notre Dame Press, 
1966. 

Deutsch, Karl. "Toward the Year 2000." Daedalus, Summer 
1967. - 

Dewitt, Frank. "A Technique for Measuring Management Produc- 
tivitv," Nnn/worrinnt June 1Q70, 



Science, Djerassi, Carl. "Birth Control after 1984.11 
4 September 1970. 

Dory, John P. and Lord, Robert J. "Does Technological Fore¬ 
casting Really Work?" Harvard Business Review, November- 

December 1970. 

Drucker, Peter. The Age of Discontinuity. New York: Harper 
and Row, 1969. 

. The Future of Industrial Man. New York: Mentor 

Books, 1965. 

Ebel, Robert E. The Petroleum Industry of the Soviet Union 
New York: The American Petroleum Institute, 1961. 

Eckstein, Alexander. "Economic Development and Political 
Change in Communist Systems." World Politics, July 1970 

"Education Explosion." The New York Times, 10 February 1971. 

Ehrlich, Paul R. The Population Bomb. New York: * Ballantine 

Books, 1968. 

Ehrlich, Paul R. and Ehrlich, Anne II. Population, Resources, 
Environment. San Francisco: Freeman, 1970. 

Eleson, P. "Underwater Ordnance." Ordnance, September- 

October 1970. 

Elian, H. A. Laser Systems and Applications. London: Per¬ 
gamon Press, 1967. 

Emery, K. D. and Iselin, C. P. D. "Human Resources from Ocean 
and Land." Science, 15 September 1967. 

Esfandiary, F. M. Optimism One. New York: Norton, 1970. 

Fabun,- Don. The Dynamics of Change. Englewood’Cliffs, New 

Jersey: Prentice-Hall, 1967. 

Paris, Robert E. L., ed. Handbook of Modern Sociology. 
Chicago: Rand McNally, 1964. 

336 

4li!!j£yiiili^iti!riÍil!lJ4lliiiiÍHÍIúiliiilirâLÍyiilLl4llilíliiíliUjliiiiiiibll I lllillll!? mhi .. J.I lilli ' l,i I liiiil-li^'llillllilidLikjlildlliiillidlllllrtitillll II i H. 1. ,1, .lilllllilliiLiat illU II liU ,111 .1 „ il 1 ,1,:,,, ., t : ¡ U ¡ - J! . UllKU I. ». ,, .., I, lliüjj 



Fisher, Joseph L. and Potter, Neil. World Prospects for 
Natural Resources. Baltimore: Johns Hopkins Press, 

1964. 

Fishlock, David. Man Modified. New York: Funk and Wagnalls, 

1969. 

Flipse, John E. "Ocean Mining Stimulated by Economie Forces." 
Undersea Technology, January 1970. 

Foreign Policy Association. 'Toward the Year 2018. New York: 
Cowles Education Corporation, 1968. 

Fox, William T. R. and Fox, Annette B. "International Poli¬ 
tics." International Encyclopedia of the Social Sciences, 

1968, V. VIII. 

"The Frantic Future." Nation's Business, August 1968. 

"Free Electricity." The Wall Street Journal, 10 December 1970. 

Freedman, Ronald, ed. Population; the Vital Revolution. 
Garden City, New York: Doubleday, 1964. 

Gciuul . Dennis nvenrino- the Future. New7 York: Knopf, 1964, 

Garwin, Richard L. and Bethe, Hans A. "Anti-Ballistic-Missile 
Systems." Scientific American, March 1968. 

Gasteyger, Curt. "World Politics on the Seven Seas." Sur¬ 

vival, March 1970. 

Gordon, Theodorb J. The Future. New York: St. Martin's Press, 

1965. 

Greenburg, Stuart. "Forecasting in International Relations." 
Unpublished Staff Discussion Paper, Program of Policy 
Studies in Science and Technology. George Washington 
University, Washington, D.C.: June 1970. 

Gross, Bertram M., ed. A Great Society? New York: Basic 

Books, 1966. 

337 

'r-T,¡?T';,r5”rr —1 



Guilford, J, P. "Creativity: Retrospect and Prospect." The 
Journal of Creative Behavior, Summer 1970. 

Gullion, Edmund A., ed. Uses of the Seas. Englewood Cliffs, 
New Jersey: Prentice-Hall, 1968. 

"Gushing Expectations around the North Sea." Fortune, August 
1970. 

Haas, Ernst B. Beyond the Nation-State. Stanford, California: 
Stanford University Press, 1964. 

Handler* Philip, ed. Biology and the Future of Man. New York: 
Oxford University Press, 1970. 

Hartmann, Frederick H. The Relations of Nations. 3rd ed. 
New York: Macmillan, 19^7. 

Hauser, Philip M. "Our Population and Environment—Policy 
and Problem." Vital Speeches of the Day, 1 September Í970 

_, ed. The Population Dilemma. Englewood Cliffs, 
New Jersey: Prentice-Hall, 1963. 

Hayden, Spencer. "How Industry Is Using Technological Fore¬ 
casting." Management Review, May 1970. 

Helfrich, Harold W., Jr., ed. The Environmental Crisis. 
New Haven, Connecticut: Yale University Press, 1970. 

Heilman, Hal. The City in the World of the Future. Phila¬ 
delphia: Lippincott, 1970. 

Hitch, Charles J. and McKean, Roland N. The Economics of 
.Defense in the Nuclear Age. New York: Atheneum, 1966. 

Ikle, Fred C. "Can Social Predictions Be Evaluated?" 
Daedalus, Summer 1967. 

Iliffe, J. K. Basic Machine Principles. New York; Elsevier, 
1968. 

338 

.•S'.'.fcrj*,« «AüTsnu! •i.-*-»—»'—ic»»r^v*'> »»-»n-nyr»- 



"Impact of Future Technology on Navy Business Management•n 
Study conducted for Bureau of Supplies and Accounts 
by Management and Economics Research Incorporated of 
Palo Alto, California and Washington, D.C.: 1966. 

Interview with Mr. Robert Burke, Controller, Submarine Signal 
Division, Raytheon. Portsmouth, Rhode Island: 12 Novem¬ 

ber 1970. 

Jennings, Burgess H. and Murphy, John E., eds. Interactions 
of Man and His Environment. New York: Plenum Press, 

1966. 

Johnson, Chalmers. Revolutionary Change. Boston: Little, 
Brown, 1966. 

Johnson, Harry G. "The Multi-National Corporation as a 
Development Agent." Columbia journal of World Business, 
May-June 1970%. 

Joseph, Myron L., et al. Economic Analysis and Policy. Engle¬ 
wood Cliffs, New Jersey: Prentice-Hall, 1966. 

Joseph, William. "Offshore Petroleum: Where the Industry Is 
ntrciued." undersea Technology. Sepr.ember 1970f 

Joyce, Jean. "Educational Reforms in Europe." Exchange , 

Winter 1970. 

Jurgen, Ronald K. "Mini-Computer Applications in the Seventies." 
I.E.E.E. Spectrum, August 1970. 

Kahn, Herman and Weiner, Anthony J, "The Next Thirty-Three 
Years: A Framework for Speculation." Daedalus, Summer 
1967. 

_. The Year 2000, New York; Macmillan, 1967. 

Kaplan, Morton A. System and Process in International Poli¬ 
tics . New York: Wiley, 1957. 

Kappel, Francis. The Necessary Revolution in American Edu¬ 
cation. New York: Harper and Row, 1966. 

339 



Kenen, Peter B. International Economics. 2nd ed. Engle¬ 
wood Cliffs, New Jersey: Prentice-Hall, 1967. 

Kindleberger, Charles P. Power and Money. New York: Basic 
Books, 1970. .. 

King-Hele, Desmond. The End of the Twentieth Century? New 
York: St. Martin's Press, 1970. 

Knorr, Klauss. "The United States: Social Change and Mili¬ 
tary Power." Europe and the Americas in the 1970's: 
II: Society and Power. Adelphi Paper No. 71. London; 
The Institute for Strategic Studies, November 1970. 

Komer, Robert W. "Perspectives on National Security in the 

1970's." Perspectives in Defense Management. July 1970. 

Konecci, Eugene B., et al., eds. Space Age in Fiscal Year 
2000. Tarzana, California: American Astronautical So¬ 
ciety, 1967. 

Krutch, Joseph W. "What the Year 2000 Won't Be Like." Satur-' 
day Review, 20 January 1968. 

KiuLilia, John V. "Environmenral Effects nf Economic Develop¬ 
ment." Daedalus, Fall 1967. 

Kuhlman, John M. Economic Problems and Policies. Pacific 
P^isades, Califronia : Goodyear Publishing Company, 

Laird, Melvin R. "Peace Dividend from the Pentagon." Nation's 
Business, October 1970. 

Landsberg, Hans H. Natural Resources for U.S. Growth. 
Baltimore: Johns Hopkins Press, 1964. 

—__j et al. Resources in America's Future. Baltimore: 
\ Johns Hopkins Press,. 1963. • 

Lazarsfield, Paul, et al. The Uses of Sociology. New York: 
Basic Books, 1967. “ 



Lazer, Harry. The American Political System in Transition. 
New York: Crowell, 1967. 

Lewis, Flora. "The Nixon Doctrine." The Atlantic, November 

1970. 

Lineberry, William P., ed. New Trends in the Schools. New York 

Wilson, 1967. 

Linton, Ron M. Terracide. Boston: Little, Brown, 1970. 

Long, E. John, ed. Ocean Sciences. Annapolis: United States 
Naval Institute, 1964. 

Lundberg, Ferdinand. The Coming World Transformation. Garden 
City, New York; Doubleday, 1963. 

Mansfield, Edwin. The Economics of Technological Change. 
New York: Norton, 1968. 

Martin, L. W. The Sea in Modern Strategy. New York: Praeger. 

1967. 

Massachusetts Institute of Technology Panel. "The Global 
Environment: MIT Study Looks for Danger Signs." Science-, 

14 August 1970. 

Mayr, Ernst. "Bilogical Man and the Year 2000." Daedalus, 
Summer 1967. 

McHale, John. The Future of the Future. New York: Braziller, 
1969. 

McLuhan, Marshall. Understanding Media. New York: McGraw- 
Hill, 1964. 

McLuhan, Marshall and Fiore, Quentin. War and Peace in the 
Global Village. New York: McGraw-Hill., 1968, 

McNamara, Robert S. "A ’Light' ABM System." Garret Hardin, 
ed. Science, Conflict and Society. San Francisco, Free¬ 
man, 1969. 

II Merrill Lynch, et al. "Earthmover Komatsu Looks Forward. 
1 nv c s t o r * s K c ci d o r, 20 Jan ua r y 1971. 



Mesthene, Emmanuel G. Technological Change: Its Impact on 
Man and Society. Cambridge; Harvard University Press 
1970. 

Mikaeliane, A. L., et al. "Design Principles of Holographic 
Memory Devices." I.E.E.E, Journal of Quantum Electronics 
April 1970. “ 

Millis, Walter. Arms and Men. New York; Putnam, 1956. 

Morris, Desmond. The Naked Ape. New York: McGraw-Hill, 1967. 

Moynihan, Daniel P. "The Relationship of Federal to Local 
Authorities." Daedalus, Summer 1967. 

_, ed. Toward a National Urban Policy, New York; 
Basic Bonks, 1970. ~ ~ 

Mumford, Lewis. The Urban Prospect. New York; Harcourt, 
Brace and World, 1968. 

National Academy of Science. Committee on Science and Public 
. Policy. Panel on Technology Assessment. Technology; 
Processes of Assessment and Choice. Washington: U.S. 
Govt. Print. Off,, July 1969. 

National Academy of Science and National Research Council. 

"Energy Resources." Resources and Han. San Francisco: 
Freeman, 1969. 

National Aeronautics and Space Administration. America 1s Next 
Decade in Space. Washington: September 1969. 

Nelson, T. H. "No More Teachers' Dirty Looks." Computer 
Decisions. September 1970. 

"New Frontier to the North--Canada1s Untapped Riches." U.S. 
News & World Report. 13 May 1968. 

Nichols, Robert L., et al. "The Officer Corps in an All- 
Volunteer Force; Will College Men Serve?" Naval War 
College Review. January 1971. 

342 

fiMli'p "imiwii.!»' wayjn —.«»g vi«!"**?»« )r?wp«irn. nw»«» 

-1:1. i.ÜiLliiinji.ililjiÜiliiLli.iiiijliiiüjkiii' 



G» 

Nicholson, W. M. "The Evolution of Deep Ocean Technology to 
Ensure Military Preparedness." Naval Engineers Journal, 
February 1969. 

Nix, A. H. "Status of Process Control Computers in the Chemi' 
cal Industry." I.E.E.E. Proceedings, January 1970. 

Odell, Peter R. An •Economic Geography of Oil. New York: 
Praeger, 1963. 

Ogram, Ernest W., Jr. "The Emerging Pattern of the Multi- 
National Corporation." Research Paper No. 31, Bureau of 
Business and Economic Research, School of Business Ad¬ 
ministration. Georgia State College, Atlanta: May 1965 

'A One Hundred Billion Dollar Oil Rush, World Wide." U,S, News 

and World Report, 8 June 1970. 

Opinion Research Corporation. Public and Executive Views on 
Air and Water Pollution. Princeton, New Jersey: September 

1965. 

Paine, Thomas 0. "What Lies Ahead in Space." Vital Speeches 
of the Day, 15 October 1970. 

Papageogiou, Alexis. "Architectural Schemata for Ourdoor 
Recreation Areas of Tomorrow." Daedalus, Fall 1967. 

Parsons, Talcott. American Sociology.- New York: Basic Books, 

1968. ... 

Patterson, Robert W. "The Art of the Impossible." Daedalus, 
Fall 1967. 

Patton, Donald J. United States and World Resources. Prince1 
ton, New Jersey: Van Norstrand, 1968. 

Peccei, Aurelio. The Chasm Ahead. New York: Macmillan, 1969. 

Pell, Claiborne. Challenge of the Seven Seas. New York: 

Morrow, 1966. 

Perry, Edward A. "Ocean Resources." Current History, June 1970 

343 

......i iíiií<ii.ií.íííiíllímí uiii ..i i ... .Mmiállü] 



\ 

pike, Sumner T. and Spilhaus, Atheisten. Marine Resources. 
Publication 1000-E. Washington: National Academy of 

Sciences, National Research Council, 1962. 

"The Political Power of Mideast Oil." Time, 19 October 1970. 

Prehoda, Robert W. Designing the Future. Philadelphia: 

Chilton, 1967. 

Press, Frank. "Studying the Earth." Britannica Yearbook of 

Science and the Future, 1969. 

Punchard, J. C. R. "What's Ahead in Communications?" 

l.E.E.E. Spectrum, January 1970. 

Pyhrr, Peter A. "Zero Base Budgeting." Harvard Business 
Review, November-December 1970. 

Quarton, Gardner C. "Deliberate Efforts to Control Human 
Behavior and Modify Personality." Daedalus, Summer 

1967. 

Rathjens, George W. "The Dynamics of the Arms Race." 

Scientific American, April 1969. 

Revelle, Roger. "Outdoor Recreation in a Hyper-Productive 

Society." Daedalus, Fall 1967. 

Ridley, Jeanne C. "Demographic Change and the Roles and 
Status of Women." The Annals: Women Around the World, 

Philadelphia: January 1968. 

Ripley, S. Dillon and Buechner, Helmut K. "Ecosystems Science 
as a Point of Synthesis." Daedalus, Fall 1967. 

Roche, James F., et al. "Radio Propagation at 27-40 GHZ." 
l.E.E.E. Transactions on Antennae Propagation, July 

1970/ 

Ropp, Theodore. War in the Modern World. Durham: Duke 

University Press, 1959. 

Ruste, R, G. American Heritage Prognosis AD 2000. New York: 

Exposition press, ISóô. 

344 



Samuelson, Paul A. Economics. New York; McGraw-Hill, 1967. 

Sanger, Richard H. Insurgent Era. Washington: Potomac 
Books, 1970. 

Schelling, Thomas C. Arms and Influence. New Haven: Yale 
University Press, 1966. 

Schelling Thomas C. and Halperin, Morton H. Strategy and Arms 
Control. New York; The Twentieth Century Fund, 1961. 

Schwarz, Urz. "Great Power Intervention in the Modern World." 
Problems of Modern Strategy, Part Two. London: The 
Institute for Strategic Studies, March 1969. 

Shaffer, Harry G. and.Prybyla, Jan S. From Underdevelopment 
to Affluence. New York: Appleton-Century-Crofts, 1968. 

Sheldon, Eleanor B. and Moore, Wilbert E., eds. Indicators 
of Social Change. Hartford: Connecticut Printers, 
1968. 

Shenton, Edward H. "Where Have All the Submersibles Gone?" 
Oceans, November-December 1970. 

Simon, Herbert A. The Shape of Automation. New York: Har¬ 
per and Row, 1965. 

Simpson, George G. Biology and Man. New York: Harcourt, 
Brace and World, 1966. 

Singer, S. Fred. "Human Energy Production as a Process in 
the Biosphere." Scientific American, September 1970. 

Sorokin, Pitrim A. The Basic Trends of Our Times. New Ha¬ 
ven: College and University Press, 1964. 

Soule Gardner. Undersea Frontiers. New York: Rand McNally, 

1968. 

, ed. Under the Sea. New York: Meredith Press, 

1968. 

Spilhaus, Athclstan. "The Experir ■'ntal City." Daedalus, 
Fall 1967. * 

345 



Sprout, Harold and Sprout, Margaret. Foundations of Inter¬ 
national Politics. Princeton, New Jersey: Van Nors- 

trand, 1962. 

Staley, Eugene. The Future of Underdeveloped Countries. 

New York: Harper and Row, 1954. 

Stendahl, Krister. ’’Religion, Mysticism, and the Institutional 

Church.” Daedalus, Summer 1967. 

Stopes, Paul M. "A Total Systems Approach to Management Con¬ 
trol." American Management. American Management Asso¬ 

ciation, 1968. 

Taylor, Henry J. "Japan Becomes a Space Power." Newport 

Daily News, 23 February 1971. 

Teller, Azriel. "Air Pollution Abatement: Economic Ration¬ 
ality and Reality." Daedalus, Fall 1967. 

Toffler,' Alvin. Future Shock.. New York: Random House, 1970. 

Tomlinso, Ralph. Population Dynamics. New York: Random 

House. 196S. 

United Nations. Department of Economic and Social Affairs. 
Mineral Resources of the Sea. ST/ECA/125. New York: 

1970. 

. Economic and Social Council. Resources of the 
Seã. E/4449/Add, 1/Add. 2. New York: 1968. 

. General Assembly. Report of the Committee on the 
peaceful Uses of the Sea-Bed and the Ocean Floor Beyond 
the Limits of National Jurisdiction. A/8021. New York; 

1970. 

U.S. Bureau of Census. Statisticál Abstract of the United 
States: 1969. 90th ed. Washington, D.C.: 1969. 

U.S. Congress. House Documents, vol. 18, no. 3u0, 75th 

Congress, First Session, 1937. 



U.S. Defense Intelligence Agency. (Title, assumed to be 
classified Secret). Washington: U.S. Govt. Print. 
Off., March 1970. SECRET 

U.S. Naval Oceanographic Office. Science and the Sea. 
Washington: 1967. 

U.S. Navy. Office of the Oceanographer of the Navy. The 
Ocean Science Program of the U.S. Navy. Alexandria, 
Virginia: June 1967. 

U.S. President. Commission on Marine Science, Engineering 
and Resources. Panel Reports; Science and Environment. 
Washington: U.S. Govt. Print. Off., 1969. v. I. 

Panel Reports; Industry and Tech¬ 
nology. Washington: U.S. Govt. Print. Off., 1969. 
v. II. 

Panel Reports: Marine Resources and 
Legal-Political Arrangements for Their Development. 
Washington: U.S. Govt. Print. Off., 1969. v. III. 

_. Science Advisory Committee. Panel on Ocean' 
ography. Effective Use of the Sea. Washington: 
The White House, June 1966. 

The Space Program in the Post-Apollo 
Period. Washington: The White House, February 1967 

Space Task Group. The Post-Apollo Space Program: 
Directions for the Future. Washington: September 1969 

U.S. Treaties, etc. United States Treaties and Other Inter¬ 
national Agreements. Washington: U.S. Dept, of State, 
1964. v. XV, pt. I, p. 471-526. 

Von Lave, Theodore H. The Global City. Philadelphia 
Lippincott, 1969. 

Wall Street Journal Staff. Here Comes Tomorrow. Princeton: 
Dow Jones Books, 1967. 

347 

'•»' ......... 



Wallia, C. S., eel. Towardentur^ 21, New York: Basic 

Books, 1970. 

Warner, Aaron W., et al. he Environment of Change. New 

York: Columbia Unirsity Press, 1969. 

Ways, Max. "Finding thenerican Direction." Fortune, 

October 1970. 

"Will the U.S. Run Out oOil?" U.S. News and World Report, 

22 July 1968. 

Wilson, James Q., ed. ne Metropolitan Enigma; Inquiries 
into the Nature at Dimension of America's Urban Crisis. 

Cambridge: Harval University Press, 1968. 

Winter, J. Allen, et al Vital Problems for American Society. 

New York: RandoirHouse, 1968. 

Wollman, Nathaniel. "Tie New Economics of Resources. 

Daedalus, Fall 1'67. 

"World Population," Tae Annals of the American Academy of 
Political and Social Sciences, January 1967. 

Yost, Charles. The Insecurity of Nations. New York; Praeger, 

1969. 

Zani, William M. ’Blueprint for MIS." Harvard Business Re¬ 

view, Novembor-December 1970. 

Kff!, 


