




TECHNOLOGY AND STRATEGY 

cept of deterrence is elem.entary-we 
prefer peace to combat. It is in the 
implementation that problems arise. 
In a policy of deterrence, we seek 
ways of preventing an enemy taking 
a certain course of action adverse to 
our well-being. It is essentially a 
strategy for peace. 

Failure of this strategy can result 
because of a miscalculation of what 
the aggressor considers a minimum 
damage level which the victim is will­
ing to accept, or to what extent he is 
willing to go in order to repel the ag­
gression. A first strike can be pre­
emptive; it can result from fear and 
can continue if the retaliatory force 
of either side cannot impose unaccept­
able damage on the other. Then, there 
are accidentally initiated actions (fail­
safe), misunderstandings and irra­
tional acts. 

To deter or prevent these condi­
tions is a hope as old as war itself. In 
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reality, it is a psychological restraint. 
When weapons were more conven­
tional and combat was between sol­
diers, governments could employ de­
terrence as a concept, with all its 
risks, and logically conclude that any 
success in this realm would be a plus. 
And, if failure threatened, there would 
be time for countermeasures and  cor­
rective actions. But, as nuclear weap­
ons became more sophisticated and 
reaction times decreased, deterrent 
strategy in most all its previously use­
ful forms diminished accordingly. It 
was never considered to be a guaran­
tee against war. 

Now, technological advances allow 
the deterrent concept to be modified 
and resurrected on a stronger founda­
tion than in the past. It is now pos­
sible to prevent wars, except those 
that are deliberately initiated, because 
we now have the technology suitable 
for doing it. Deterrent str:ttegy may 
now exist on a realistic basis. This 
discussion is to argue for this point 
and to treat it with some of its far­
reaching implications. To prevent ma­
jor wars completely is the thrust of 
this article. 

Scientifically, we have an improved 
sensing system. In the annals of 
science, much will be recorded with 
obvious pride concerning the functions 
and capabilities of this new technol­
ogy. Because of it, mankind has been 
advanced much further along the road 
to the supertechnological age than 
may be realized. It is the staggering 
implication derived from what has 
now become the ominous trilogy­
nuclear energy, computer technology 
and remote sensing-that prompted 
the above remark concerning our de­
fensive strategy. 

Nuclear power is three decades old 
and computer technology equally so, 
but it was the recent development of 
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Artist's concept of the Earth Resources Technology Satellite-A (ERTSl in orbit), first 

United States' satellite program devoted exclusively to the study of earth's natural re­

sources. The "butterfly"-shaped observatory will carry revolutionary "eyes" called remote 

sensors for photographing such resources as agriculture, forestry, geology, geography 

(land use), hydrology, oceanography and meteorology. 

the remote sensing technology that 

has given full range to that awesome 

concept we call nuclear deterrence. 

Man and machine, culture and all our 

boastful ideologies are caught up to­

gether in the vortex of an upward 

spiral toward a machine age, as of 

now, only dimly seen or understood. 

Already on the horizon, the dawn of 

an age of supertechnology is arriving 

all too soon. Consequently, we should 

move quickly to consideration of a 

new deterrent strategy suitable for 

some years ahead. 

It is the intent of this article to 
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demonstrate the need for such a real­

istic modification in deterrent strategy 

by pointing to recent changes in re­

mote sensing technology. 

branch of science impacts 

beings for both good and 

beyond this, the writer 

deeply impressed with an 

Each new 

on human 

evil. But, 

has been 

additional 

dimension of this new science. The 

idea that, in addition to the contribu­

tion made by sensing technology in its 

own right, a profound influence would 

be felt in that this technology would 

probably be the means whereby nu­

clear weapons and computer science 

29 



TECHNOLOGY AND STRATEGY 

would be released to assume dimen­
sions beyond that which they now en­
joy. This is more than conjecture; it 
is a reality. In this light, war must be 
deterred, and technology maintained 
under human control. Therefore, for 
the sake of mankind, our defense must 
be a deterrent strategy, and it must 
be brought into line with the incredi­
ble power potential of these scientific 
endeavors. Unless we do, the human 
race could conceivably find itself 
standing in submissive posture before 
a threatening computer, juggling nu­
clear warheads, with little authority 
to control it one way or the other. 

It must be assumed that any future 
enemy of our Government will also 
possess this potential power. It fur­
ther must be assumed that we will 
have to meet such a threat and do so 
efficiently in order to assure the con­
tinued existence of the Republic. This 
logic is elementary, but it presents a 
devastating truth, and the truth leads 
us to some haunting conclusions. Two 
of them are treated briefly. The first 
one is that a deterrent strategy for 
the 1970s and 1980s must be modified 
to comply with a more pragmatic-real­
istic approach to defense-that is, a 
more efficient and faster reaction sys­
tem, a social acceptance of the reality 
of such a war and the gearing of our 
resources' base to support the demand 
of such a response and to give con­
sideration to the scientific ideas suita­
ble for instant implementation once a 
decision has been made. In short, we 
have to accept the escalating techno­
logical realities of the last decades of 
the 20th Century. The other conclu­
sion is that the mechanizing of human 
beings in the interest of survival 
seems to be looming larger on the 
horizon. This seems inevitable if we 
are to take advantage of all the tech­
nological systems available to us. If 

wars are to be deterred, there seems 
little choice except to travel this 
road.2 

The greater concern is the proper 
utilization of the most advanced scien­
tific techniques available to us in the 
1970s. This strategic concept of deter­
rence lends itself readily to such nec­
essary modifications. Foreign policy 
has now become scientifically based 
and technically oriented toward natu­
ral resources as its ultimate goal. In­
terest in ideologies, in general, decline 
directly proportional to the dwindling 
supply of food on the table. Conse­
quently, interest in political ideologies 
are giving way to interests in oil, 
iron ore and food supplies with in­
creasing intensity as the global re­
source base is being reduced. As 
confrontations become more likely be­
cause of this, greater skills will be 
required to suppress them. As time 
passes, those skills are becoming more 
scientific. As foreign policy •and global 
strategy are gradually merged into the 
same frame and structured on the 
same foundation, these confrontations 
can be technically controlled if the 
deterrent concept is brought up to 
date. 

A Realistic Approach 

Civilization has fully embraced the 
nuclear age. In the beginning, some 
nations rushed to grasp it with the 
enthusiasm of an Olympian claiming 
his laurel reward. Others gave pause 
for sober appraisal of the conse­
quences that may accrue to them and 
to mankind with the opening of Pan­
dora's nuclear box. In the course of 
time, all learned caution, and, one by 
one, they began passing over the 
threshold leading to their nuclear des­
tiny. Thus, the nuclear age arrived 
and is here to stay. We must learn to 
live with it and all its potentialities. 
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As a result, national power is as­
suming some interesting new aspects. 
In consideration of national power, 
the classical definitions of war are no 
longer adequate, still valid to some ex­
tent, but not capable of coming to 
grips with the offspring of World War 
II-that is, the Cold War and of the 
worldwide revolutionary activities. In 
the last decades of the 20th Century, 
a strategic-realistic approach to for­
eign intervention and subversion is 
evolving based on a more pragmatic 
method postulating the relative value 
of all political institutions. To rule ef­
fectively is the basic test of govern­
ment. An antitheoretical orientation 
is generally concluded from a prag­
matic approach because it is con­
cerned with survival and not ideas, 
with practical administration rather 
than abstract arguments. Such orien­
tation leads toward power concepts 
suitable for survival, and this, in turn, 
leads to the reduction of national pol­
icy and national strategy to a common 
state. In such circumstances, more 
practical ideas, springing largely from 
military considerations, will come to 
the fore and, in times of stress, be­
come the point of the javelin-a jave­
lin with the strike of a lightening bolt 
and a launcher controlled by com­
puters. 

This is a time to be practical be­
cause the age of supertechnology is 
with us, and it needs a strong guiding 
hand. This is the real value of rep­
resentative government. In the final 
analysis, democracy in action is prac­
tical people lo.oking to their own well­
being, and, if left to their own devices, 
they can succeed. The total involve­
ment of a free electorate is essential, 
but there is concern that such interest 
is on the wane. If this lack of interest 
continues, and if practical considera­
tions are neglected, then national de-

fensive power in the more advanced 
nations will be transferred completely 
to the control of machines; man will 
have lost, and war will result. 

How man's position of preeminence 
in policy matters is to be retained vis­
a-vis the steadily increasing mechani­
zation of man is a problem for which 
there is no ready solution. The appar­
ent contradiction here is going to be 
one of the most important enigmatic 
points to be resolved by society dur­
ing the decade of the 1980s. This is a 
contest which man cannot afford to 
lose. 

The Nature of National Power 

National power is always what peo­
ple believe it to be, and it is always 
relative until it is used. Combat is the 
only effective test of such strength; 
short of this, there is no absolute 
measurement. Consequently, a nation's 
power potential, when given a deter­
rent posture, can involve several 
things. It can be military, involving a 
counterforce idea, or it can take the 
form of bold political decisions fla­
vored with a certain amount of psy­
chological bluffing. In any form, the 
use of power is as much a reality in 
the 1970s as it has always been-more 
subtle perhaps-and its conceptual 
base is technological. Over the centu­
ries, technical improvements in weap­
ons and weapons systems have always 
encouraged new modes of thought in 
the realm of strategic doctrines. How­
ever, the exponential escalation result­
ing from the industrial revolution 
came as something of a national 
shock. Consequently, it became diffi­
cult to maintain the increasing psy­
chological parity in national thought 
and, at the same time, to keep the in­
tellectual pace demanded by the in­
creasing technological thrust. But the 
traumatic experience had to be sub-
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jected to the consideration of greater 

concerns because technical advance­

ment, in order to have meaning, must 

always be paralleled by progress in 

cultural thought. If such a balance is 

established and assured, science can 

approach the infinite. 

Moreover, industrial systems have 

not been left unaffected. An interest­

ing evolutionary process has been at 

work modifying their importance in 

strategic thought. The same technical 

advances that inspired the industrial 

revolution and gave our industrial 

potential such strategic import in 

World War II has now achieved such 

a level of excellence in both quality 

and quantity output that, in present­

day deterrent thinking, industrial 

production rate in time of war has be­

come insignificant. In this decade, 

weapons and their contro l  systems 

must be in a state of readiness and 

in sufficient quantity to offset any 

thrust leveled against us. Whatever 

contribution an industrial complex 

may make, it must do so before the 

conflagration. And this industrial pro­

duction base must be so powerful that, 

when properly utilized, it can be deci­

sive without being employed. This is 

the fullest meaning of a deterrent 

strategy. 3 

When an assessment of our power 

potential is completed and fully com­

prehended by any would-be aggressor 

and, when in contemplation of it, he 

is deterred, then the deterrent strat­

egy has worked. If, in the present dec­

ade, we have to commit our power 

fully, then this strategy has failed. It 

is necessary at this point to add an 

additional input, and that is the over­

whelming magnitude of destructive 

power that can be brought to bear 

swiftly at a given point in support of 

national defense policy. 

Plans for the prevention of attacks 

are no longer simple affairs as they 

virtually incorporate the sum of our 

technology. As a consequence, strate­

gies against nuclear attack are con­

siderably more complicated than tho se 

designed against conventional weap­

ons. In the mechanical aspects of nu­

clear-age strategies, recent techno­

logical innovations have become essen­

tial elements of any planning process. 

Also, political and strategic theories 

abound, and separating the wheat 

from the chaff in such a bundle of 

ideas is certainly no small task. Nev­

ertheless, to do so, and do it properly, 

has become a problem that consumes 

much of our strategic thinking. 

A Modified Deterrent Concept 

It is clear that, in a nuclear age, 

nuclear weapons are going to be pres­

ent and the possibility of their use 

will be a constant threat. Therefore, 

a completely nonnuclear strategy is 

impossible. Even in couventional wars, 

a nuclear establishment must be avail­

able, and, being nearly absolute as  a 

weapon, it must be employed to the 

limit as a "force in being." It would 

seem that the most significant modifi­

cation in such a strategy would be to 

accept the aid of technology and allow 

machine to oppose machine. Even if 

we do not accept such aid, the enemy 

probably will, and we cannot match a 

human brain against a computer bank 

in an emergency situation, nor can 

our sensate organs match our most 

sophisticated sensing instruments. 

Therefore, it can be argued success­

fully that our course is clear and we 

have now reached a point in the his­

tory of the science where man must 

bow to his swifter efficiently function­

ing offspring-the machine. Thus, 

man has been dethroned, and the de­

terrent strategy in a nuclear age has 

been transformed into a completely 
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mechanistic system. Certainly, there 

is considerable argument for a deter­

rent plan of this nature in the political 

realm. 

Strategic arms limitations in this 

area is a possibility. SALT I has been 

confirmed. More definitive agreements 

on the quantitative aspects are hope­

fully in the making, and, if both the 

offensive missiles and the antiballistic 

missiles can be restrained, then we 

can probably look to better things. 

Relations in the family of nations, 

however, do not exist in a series of 

isolated segments but, rather, on the 

sum of all its parts. Treating with one 

aspect of a would-be policy at the ex­

clusion of all others is not practical. 

Accordingly, when we talk of limiting 

offensive missiles, we are really talk­

ing of such things. as "good inten­

tions" and the "will to power" of all 

concerned. In the final analysis, the 

SALT talks may not live up to ex­

pectations. 

All aspects of international relations 

are interconnected and mutually sup­

porting. In fact, military and diplo­

matic consideration in recent decades 

merge at every point along the line. 

But all this has assumed the main­

tenance of a bipolar world. There is 

another global view-the multipolar 

world. The concern for a multipolar 

nuclear arrangement is an honest one 

and treats with an ever-increasing 

problem. The question of whether the 

deterrent restraints imposed over the 

last two decades will continue, in 

either world, is a hope that strikes at 

the chords of all our human emotions. 

In all reality, deterrence was never 

suitable as a strategy in other than a 

bipolar world. The anatomy of this 

particular construction did not possess 

the essential ingredients rendering it 

capable of coming to grips with a 

multipolar nuclear world, the simple 

reason being that it was not designed 

for that purpose. 4 

In SALT I, it was believed that de­

terrence, in the spirit of the argu­

ment, may have found a useful place 

because of a belief that any techno­

logical breakthrough could upset the 

balance, and war might result. There 

seems no realistic way to hold the nu­

clear power in any kind of nuclear 

equilibrium f o r  a n y  considerable 

length of time. It is largely for this 

reason that deterrence, in order to re­

main an intellectual concept viable 

with others being introduced from 

time to time, must, in the latter quar­

ter of the 1970s, assume a new per­

sonality. The reason is simple-it 

must prevent war completely. This 

absolute quality is a new character­

istic of deterrent policy. When we 

speak of nuclear war, there is an auto­

matic built-in assumption that it will 

be with victory for someone because 

concepts of victory are usually abso­

lute; one side wins and one side loses. 

If victory of any kind no longer re­

sults from any war, except small local­

ized conventional wars, then the all­

encompassing purpose of war is point­

less. It will be the function of a 

modern deterrent strategy to give as­

surance that nuclear war never gets 

under way. 

Due to the nature of nuclear power 

as a weapon, it will probably be used 

only once, and its effect will be global. 

Therefore, the preventive factor must 

be an element in the anatomy of any 

such strategy, and it must be com­

pletely effective. There is no reason­

able alternative. We cannot afford 

even a one-time adventure. 

A Modified Deterrent Strategy 

The basic idea is that a strategy 

for the prevention of war should have 

an equal place with those designed to 
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other techniques fail to achieve a de­

sired result. There seems to be no 

substantial body of theory posited on 

unquestionable logic pointing to the 

contrary. 

The Mechanization of Mankind 

Time's inevitable forward thrust 

has been accomplished by the com­

pounding of technological develop­

ments on an unprecedented scale. 

Science has progressed with Lydian 

measure to a point of unparalleled 

preeminence in the exercising of its 

influence over the destiny of man. Con­

sidering this, we may ask with all due 

candor, "What hath science wrought?" 

And from the unfathomed depth of 

our consciousness may come the an­

swer: the mechanization of the human 

being! Mankind has created machine­

kind, and; because of it, he has ex­

tended his will over more people and 

broader areas of the earth's surface 

than could have been dreamed of only 

a few years ago. 6 

As the machine has become more so­

phisticated, it has become more hu­

manized, and, accordingly, man has 

gradually become more mechanized. 

We are now in the process of surren­

dering our surveillance capability and 

our decisionmaking prerogatives over 

friend and foe alike to the unemo­

tional and unerring predictability of 

machinekind. Human b e i n g s  are 

slowly being downgraded to a more 

biological state. In the process, a more 

artificial civilization is evolving around 

machines, replacing the more human 

form. 

Progress has now brought us to a 

point along the thrust line where de­

terrence as a strategic concept must 

be viewed in a new light. Numerous 

indications point to our emergence 

from a woodland maze of strategic 

thought to ·show that our clouded 
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sylvan perception of such matters is 

beginning to clear. In our new tech­

nical environment, the concept as­

sumes a new dimension. Surveillance 

of landscape anywhere on earth, in 

day or night, sunshine or fog, and in 

all seasons, is now a stark reality. 7 

The probing of alien lands for their 

most prized or esteemed secrets is 

now possible through technology avail­

able to the general public and as a 

matter of course. Deterrence has not 

only assumed a new meaning but is 

also becoming, with amazing rapidity, 

about all we have since most all other 

intellectual tools, from which we pre­

viously have been able to choose, are 

now being reduced to a common de­

nomination; at best, they are left with 

very little identity of their own. 

There can be no doubt that our new 

technical capabilities are irrevocably 

being merged into a more mechanistic 

society, with conclusions drawn and 

decisions made on the basis of high­

speed computer analysis. 

This is due, in part, to the inability 

of one to ingest the voluminous 

amounts of data usually necessary to 

arrive at a more suitable solution and, 

in part, because the mechanizing of 

social organizations is becoming in­

creasingly unsympathetic with the 

more emotional human approach tra­

ditionally characterizing our problems 

and solutions. Machines have no way 

of sensing and absorbing human val­

ues. Print-outs are coldly logical 

and represent programed data, not 

human feeling and aspirations. The 

two simply are not in one accord. No 

matter how much we may wish to re­

turn to more traditional patterns, the 

nuclear age is not going to vanish, 

and computer technology is going to 

be increasingly a part of our lives. 

The lowering profile of a human being 

as controller of his own destiny is be-
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coming increasingly obvious, and his 

command over such iS' being swept 

from him and passed on to the ma­

chine. 

Deterrence, as a concept, is not so 

much a casualty in all this as one 

might conclude but, rather, a muta­

tion; it has experienced a rather no­

table change in some of its inheritable 

characteristics. This has resulted in 

brighter consequences of a more prac­

tical nature because nuclear power 

and all that it implies, along with gov­

ernmental controls and all that they 

require in order to hold the world's 

nuclear force in dynamic equilibrium, 

demands that the former, as well as 

the latter, be grounded in some very 

realistic and pragmatic thinking. Un­

romantic and unidealistic as this may 

sound, it just might be the proper ap­

proach of avoiding international con­

frontations of the type paralleling the 

Biblical apocalypse. 

Blessings in disguise are not un­

common. It may well be that our ma­

chine age will possess an adequate 

amount of unembellished quality ca­

pable of maintaining this interna­

tional equilibrium. This offers a ray 

of hope and a most significant one 

when we consider that all our human 

generations apparently have not been 

so successful in this task. 

The Age of the Sensors 

In synthesis with the deterrent con­

cept of the 1950s, an added dimen­

sional quality of the concept will begin 

to dawn. It will be lacking the intel­

lectual elan that characterized its ear­

lier phase but will be striking in the 

stark reality of its mechanical tech­

niques. Being divested of its elitist 

milieu, a more comprehensive tech­

nology will dominate landscape analy­

sis and utilization. The computer can­

not collect data. Data collecting must 

come from a different family of ma­

chines which are extensions of our 

sensate organs. The remote sensors 

can extend our control over vast areas 

of space on a magnitude considerably 

beyond our comprehension, making 

the computer in final analysis the 

master of us all. 

Data collecting has now become a 

major field of endeavor in scientific 

circles. Machines employed in this new 

science have become highly sophisti­

cated, and their utility in all forms of 

landscape research are increasing with 

amazing rapidity, performing opera­

tions in data collecting with surgical 

precision. It can be postulated that, 

within a reasonable span of time-a 

few years at most-neither man nor 

the fruits of his labor can be hidden 

from the prying eye of the camera. A 

variety of sensors are being devel­

oped, and others improved, that will 

widen the surveillance capability of 

techniques other than the camera. In 

all cases, however, the tech ique is 

remote, and remote sensing is a fact 

of the future. Our biological sensors 

are being mechanized. 

Unilateral verification of ground 

activity involving modern weapons 

systems can now be offered with a 

high degree of credibility. Such things 

as construction work for installation 

and transport activity associated with 

it can be scanned by area-surveillance 

and close-look photography with a 

high degree of resolution. Where cam­

ouflage exists, long-wave infrared sen­

sors can search out and pinpoint 

sources of heat radiation, and, where 

there is appropriate multispectral 

photography, a technique for making 

pictures simultaneously and at dif­

ferent wavelengths is useful. 8 

The future holds great possibilities 

in the area of satellite surveillance 

through the joining of the separate 
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to be deeply felt, and the influence will 

be fundamental because, in the last 

two decades, technological advances 

have brought us to the brink of a new 

age. 

Conclusion 

The human eye reacts to certain 

emitted or reflected electromagnetic 

radiation even though not in contact 

or coupled with the object under ob­

servation. Thus, the human eye may 

be regarded as a remote sensor. Ma­

chine sensors are now extending man's 

seeing and hearing powers into such 

diverse fields of investigation as me­

teorology, geology, geomorphology and 

oceanography-to name a few. Inter­

national diplomacy and global strategy 

are becoming irrevocably intertwined 

with the sensing machines. Decision­

making requires them; policymakers 

are blind without them; and, when 

functioning in combination with com­

puters, game theory is given full 

range. Under these circumstances, 

man is being relegated to second 

place. 

There appears to be a general lack 

of concern for such technology in the 

area of strategic thinking. The need 

is of such magnitude that its proper 

employment could possibly prevent un­

limited wars or restrict them to lim­

ited instruments of foreign policy. 

But, in the current flow of literature 

treating with the general subject of 

national strategy, technological devel­

opments that will bear significantly on 

our strategic defense structure are 

brushed with extremely gentle strokes. 

As long as this situation continues to 

exist, our strategic house will rest on 

a rather unstable foundation. There 

is a compelling need for a marriage 

of technological and strategic think­

ing at the highest level, and then all 

the way down the line. It needs to be-

come a national point of view, a na­

tional will and a better comprehension 

of our scientific state of the arts. The 

need for this marriage is so urgent 

that our usual circumspection regard­

ing such matters cannot be ignored 

with impunity vis-a-vis the problem 

of human survival. 

One might infer a rather ominous 

conclusion. This need not be the case. 

It will, however, require considerable 

adjustment to a change in the tradi­

tional system creating national policy. 

We are not the first to have such ex­

periences. Marcus Aurelius, in the 2d 

Century A.D., counseled future gen­

erations to expect such change. We can 

and must conclude that mankind is 

rapidly losing his ancient position of 

preeminence in the conduct of affairs. 

Machines have become the new gods 

of war. 
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