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The nature of war has changed enormously over the centuries. Advancing technology has accounted 
for much of that change. Few would debate either of these statements. The historical record is clear: 
from the stirrup and crossbow through gunpowder, to the internal combustion engine, radar, 
miniaturized electronics, and precision-guided munitions, the nation that is slow to exploit new 
technology fights af a severe and often fatal disadvantage.

But what are the consequences of the process of advancing technology? More important, how do we 
form our ideas of what they might be? The usual predictive construct involves a two-dimensional 
graph with time plotted along the horizontal axis and destructive capability on the vertical. The curve 
of destructiveness begins low on the left-hand margin with cavemen bashing each other's heads in 
with rocks. It traverses the Neolithic era nearly parallel with the lower margin, tracing the cumulative 
effect of sharp sticks and flint knives, assumes a gentle upward tilt in late prehistory with metal 
weapons and the bow, steepens modestly with the arrival of gunpowder in the early 1200s, and then 
curves exponentially upward with the appearance of railroads and steamships, high explosives, mass 
production, the machine gun, tanks, and aircraft. The curve ends arcing straight up past nuclear 
weapons to implied obliteration.

Political and policy conclusions flow all too easily from the obvious visual suggestion. Technology has 
become so destructive as to be irrelevant— or so the graph suggests. Some analysts question the im­
plications of the construct, pointing out that as the destructiveness of weapons has increased, com ­
batant casualties, at least, have generally declined.

History suggests that the problem is not one of faulty interpretation but of an inappropriate frame of 
reference, that we may have been using the wrong independent variable. Total casualties and 
destruction, like combatant casualties, show no clear trend as functions of time or technology. The 
devastation inflicted on Carthage by Rome finds no real modern parallel except perhaps in Hitler's 
"Final Solution" for European Jewry and the self-inflicted destruction of Cambodia— both largely 
brought about with relatively unsophisticated weaponry. The record suggests, then, that neither time 
nor the absolute level of military technology is the critical variable. Instead, cultural differences, in­
compatibility of life-styles and their economic underpinnings, and depth of enmity seem far more 
closely linked to death and destruction than either time or technology.

Success or failure in militarily exploiting advances in technology undoubtedly constitutes a large | 
of the difference between victory and defeat. But the development of technologically advanced 
weapon systems does not necessarily make war any bloodier or more destructive.

The complexities and horrors of war do not lend themselves to conceptualization in linear i 
dimensional form. If time is not the independent variable, as we have argued here, then 
change our mental construct.

for I he basic mathematical principles underlying this analysis, I am indebted to tt. Col. John I  McGrath, Department of I F Academy
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A SPACE 
POLICY FOR 

THE 1980s— 
AND BEYOND

r  T h e  H o n o r a b l e  C e c i l  H e f t e l  
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T HE tendency to think of m ilitary service 
as a profession devoted exclusively to ac­
tiv ities re la ted  to w ar is a recen t 
phenom enon in American history that has iso ­

lated the m ilitary from its deepest tradition , 
which is not war.

E arlier generations tapped that trad ition 
frequently and with m em orable results. W hen 
President Thom as Jefferson organized a conti­
n e n t - s p a n n in g  e x p e d i t io n  to  e x p lo r e  
A m erica’s natural resources, his choice for the 
com m and role fell naturally  on two U.S. Army 
captains. The team of scientists selected for 
that expedition unhesitatingly welcomed the 
leadership of C aptains M eriw ether Lewis and 
W illiam  C lark. A generation later, when 
A m erica’s horizons were expanding beyond 
the continent into blue water, U.S. Navy 
L ieu ten an t C h arles  W ilkes com m anded a 
squadron of six ships, with a large com plem ent 
of tra ined scientists, on an exploring expedi­
tion lasting three years and reaching from the 
A ntarctic Ocean through Fiji, T ah iti, Hawaii, 
to the Pacific Northwest. L ieutenant W ilkes 
subsequently edited the scientific reports of the 
expedition, 20 volumes and 11 atlases.

By providing organization, protection, and 
lead ersh ip  for sc ien tific  ex p ed itio n s  in to  
remote regions, Lewis, C lark, W ilkes, and 
many other in trep id  A m erican m ilitary com ­
m anders were continuing a trad ition  as old as 
civilization, pursued by the Greeks in Asia 
M inor, the Rom ans in G aul and B ritain, the 
French in Egypt, including the awesome 
navigational undertakings of the Norsemen in 
the A tlantic and Polynesians in the Pacific, as 
well as such m ilitary-directed expeditions as 
the voyage on which Charles D arw in gathered 
m aterial leading directly to his theory of evolu­
tion.

Indeed, the heroic virtues that enjoy the 
highest place of honor am ong the m ilitary  ser­
vices were originally shaped in an age predat­
ing hum an conflict, when em ergent hum an 
co n sc io u sn ess  stood  b e fo re  a vast, in -
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comprehensible, darkly threatening primor­
dial world and struggled to overcome its fears 
in order to extend the boundaries of its per­
ception and understanding. As horror movies 
continually remind us, nothing is more ter­
rifying to the human animal than the dark 
unknown. It was to overcome those terrors 
that what have become known as military vir­
tues and disciplines were developed and 
eventually institutionalized, so to shape the 
characters of such leaders as U.S. Navy 
Lieutenant Wilkes and Army Captains Lewis 
and Clark.

As a consequence, military personnel were 
far more integrated into society than they are 
now. Their role was more diversified; they 
enjoyed greater respect from a broader 
spectrum of the population. But in recent 
years, there has evolved in our nation a mili­
tary establishment that is at once the most 
powerful in history and the most narrowly 
conceived.

The youngest of the United States military 
services, the Air Force, was captured by that 
narrowing process almost at its inception in 
1947, which coincided with the birth of the 
Cold War. It was also a time when 
humanity’s attention was turning upward 
toward a new frontier accessible only to air­
borne explorers. On 4 October 1957 the 
Soviet Union launched Sputnik I. Suddenly, 
it seemed as if our position as the world’s 
leader in science and technology was collaps­
ing. Executive task forces were convened, 
Congress launched inquiries, the mass media 
delivered an avalanche of soul-searching 
commentaries. Public outcry reached a fever 
pitch when the Soviets launched another 
satellite in November, this one weighing 500 
kilograms and with a dog aboard. To make 
matters worse, our first attempt, on 6 Decem­
ber, ended in failure. The already frantic 
decision-making tempo accelerated. In 
February, shortly after we finally managed to 
send Explorer I into orbit, the Secretary' of 
Defense came up with a plan to integrate all

existing manned space flight projects under 
the Air Force. But President Eisenhower 
hesitated. Hearings being conducted by 
Senate Majority Leader Lyndon Johnson 
showed a strong sentiment, endorsed by 
Johnson, to avoid projecting Cold War ten­
sions into deep space. Defense should not be 
banned from space, it was concluded, but the 
space effort should be centered around a 
civilian agency.

A National Aeronautics and Space Act was 
hurriedly drawn up. It passed the Congress 
in July; and on 1 October 1958, just one 
frenzied year after the Soviets launched Sput­
nik I, NASA formally came into being. 
Among its first presidentially approved ac­
tions was the absorption of a number of mili­
tary space exploration programs, including 
those directed by the famous Army rocketry 
team at Huntsville, Alabama, under 
Wernher von Braun, plus the von Braun 
team itself, as well as the facilities and many 
of the key personnel at the sprawling Jet Pro­
pulsion Laboratory at Pasadena, California. 
Later, an Air Force-manned orbiting 
laboratory project was abandoned in favor of 
a NASA effort.

But the Air Force, and to a lesser extent the 
other armed services, continued to play a 
considerable role in our space program. The 
rockets boosting American astronauts into 
orbit were so-called man-rated versions of in­
tercontinental ballistic missiles developed by 
the Air Force and launched from sites built 
by the U.S. Army Corps of Engineers. Air 
Force-operated missile ranges and their 
associated tracking stations formed the core 
of that side of the program. And the Navy' 
deployed entire fleets of ships to aid in recov­
ery after splashdown.

For the NASA biosatellite series, the Air 
Force operated an airborne recovery system, 
provided airborne terminal tracking of reen­
tering capsules, made available space at 
H aw aii’s H ickam  AFR for a NASA receiving 
lab, and delivered the recovered capsules there.
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But it was during our space program's 
most ambitious effort, the Apollo lunar proj­
ect and its preparatory Gemini phase, that 
the Air Force contribution reached its peak. 
Early in the program, a critical need devel­
oped for qualified personnel to fill key posi­
tions in management and systems integra­
tion. In response, 42 top-rated Air Force 
officers, ranging from major to brigadier 
general, were detailed to NASA. Subse­
quently, serious personnel deficiences ap­
peared in the mission control division. Again, 
the Air Force filled the gap: 128 Air Force 
officers were detailed to the manned space 
center at Houston—6 majors, 38 captains, 
and 84 lieutenants. I doubt that more than a 
tiny fraction of the millions of television 
viewers who followed the drama at its peak 
realized how many of the men in civilian 
clothes operating those futuristic consoles at 
mission control were members of the United 
States Air Force. Nor did they know that 
Apollo’s elaborate lunar mapping program 
would have foundered without Air Force 
assistance. Or that the Apollo program direc­
tor during its critical phase, and probably the 
one person most responsible for its success, 
was Air Force Lieutenant General Samuel C. 
Phillips, who was also detailed to NASA. 
There can be no doubt that without the ac­
tive participation of the Air Force, Apollo 
would not have gotten off the ground.1

And I have yet to mention the astronauts. 
Of the first 73 astronauts selected, 17 were 
scientist-astronauts, the remainder were 
pilots. Every one of those 55 pilots was either 
a military pilot or a former military pilot, and 
you could count those belonging to the latter 
category on the fingers of one hand. The 
group of 35 astronaut candidates selected in 
1978 for the space shuttle program includes 
15 pilots, 14 of them military personnel. 
Needless to say, the Air Force has accounted 
for the majority of our pilot astronauts.

Yet, despite the overwhelming prepon­
derance of military pilots in the space

program, the first man to step on the moon 
was a civilian, and the commander of the first 
space shuttle orbital flight scheduled for later 
this year will be a civilian—both, of course, 
have had military flying experience.

With involvement in the space program 
either denied or degraded for the sake of a 
“peaceful” image, the military services are 
left with no option but to seek to justify and 
amplify their wholly natural interest in space 
solely in terms of the Cold War. Naturally, 
they have done so. And although initially left 
at the post, they are proving more effective at 
acquiring funds for space projects than 
NASA. The Department of Defense space 
budget is now roughly equivalent to NASA’s, 
and it is growing at a faster rate in tandem 
with increasing talk of a space arms race. So 
we see occurring exactly what NASA was 
created to prevent.

Defense space budget notwithstanding, the 
current schizophrenic state of our space 
affairs is not doing the military any good, 
especially those personnel belonging to the 
youngest and what should be the most 
restlessly visionary branch of service, in the 
best sense. I will come back to this point.

The manned aircraft is the heart of the Air 
Force, and right now that heart is losing 
blood. Pilots are leaving the Air Force in 
record numbers. The 1978 rate was 40 per­
cent after the required six years of active 
duty, up 14 percent over 1977.

By way of explanation, statistics are being 
cited showing the comparative monetary at­
tractiveness and stability of commercial avia­
tion and its growing need for trained pilots. 
But a recent Air Force study also shows that 
of 179 pilots separating, 74 percent did not 
have a projected civilian job. So it is not just a 
promise of money and stability that is causing 
the drain.

Recently, a newsmagazine quoted an ex­
cerpt from a letter written by an anonymous 
pilot. “Dear Boss,” the letter began, “ I've 
been to the mountain and looked and I’ve

Conltnurd on page 10



V

a photographic Martian chronicle

N A SA ’s M a rtia n  c o n n e c tio n  beg an  ea r ly  in  th e  space  age. S in ce  th a t 
tim e , d e sp ite  p e rio d s  o f  a u s te rity  an d  re la tiv e  a p a th y , o u r  p ro g ra m  o f 
space e x p lo ra t io n  has assisted  sc ien tis ts  in th e ir  qu est to g a in  as m u ch  
know ledge o f th e  R ed  P la n e t as possib le . T h e  a c c o m p a n y in g  
p h o to g ra p h s  re fle c t th e  re su lts  o f  th e ir  en d eav o rs .

The photograph (le ft) taken by M anner 7 indicates sharply 
defined features o f  the Red Planet. The dark linear area to the 
right is the Cerberus canal. The bright ring at upper right 
appears to be a crater at least 200 miles in diameter and is 
located in the area known as Elysium. It is now spring in the 
southern hemisphere, distinguishable by the cap border slowly 
shrinking m size, revealing more o f the Mare Australe region 
each day. . A ll four craters shown here ( below ) reveal frost 
accumulation, indicated by the white shading in the crater 
centers. The three largest craters are located at the edge o f rough 
terrain and the largest crater exhibits a scalloped edge which 
could have resulted from mechanical erosion.



.4 decade after N A .V.-i's Martian activities commenced, exploration efforts continued; the 
M anner 9 spacecraft (above, with thermal blanket covering the retro engine) was launched 30  
May 1971 and entered orbit around Mars just under six months later, on 13 November. The 
Mariner 9, the first man-made object to orbit another planet, was fu lly  attitude-stabilized, using 
the Sun and the Star Canopus as the basic attitude references. . . Mariner 9 photographed the 
moons o f Mars ( below), mapped 100 percent o f the planet, and returned data proving that Mars 
was geologically alive.



Mars missions o f  the Viking Landers 
and Orbiters (top, the four largest 
Martian volcanoes, photographed by 
Viking l Orbiter on ! 7June 1976from  
a range o f 350,000 miles) were to 
make detailed scientific measurements 
o f the Martian surface and search fo r  
indications o f life. Viking scientists 
have studied areas in Mexico and 
California with terrain superficially 
similar to that in this spectacular 1976 
picture o f  the Martian landscape by the 
Viking 1 Lander. The dune fie ld  
shows features remarkably similar to 
many seen in the deserts o f  Earth.



The photo at right depicts a portion o f the 
surface o f Mars. Taken by Viking Orbiter 
l  (right)  during the Survey I  mission, it 
shows a small channel system 
demonstrating flo w  features along its 
length and tributaries that join the main 
channel, clear evidence o f  water 
erosion. . . . The Viking Lander 1 photo 
below, sharpened by an image-processing 
technique called interpolation, shows a 
range o f drifts some 50feet from the 
camera. Small horizontal markings on 
some o f the drifts indicate that the dust 
was deposited there some time ago and is 
currently being eroded away.
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seen the bie picture—and it wasn’t the Air 
Force.”

There, stretching before him, the biggest 
and most challenging picture conceivable to 
the human mind, encompassing the heavens 
themselves—and this young pilot did not 
even associate it with the Air Force.

Not being a psychologist, I cannot say with 
any authority whether the younger genera­
tion is losing its sense of adventure. But it 
does not take a psychologist to conclude that 
the Air Force is. I would suggest that the ex­
planation lies in strategic developments and 
an accompanying mentality fostered by the 
Cold War.

While it is true that the manned aircraft 
continues to be honored as the heart of the 
Air Force, it is equally true that, as a result of 
Cold W'ar pressures, Air Force strategy is 
becoming increasingly heartless. It is no 
longer keyed to the manned aircraft but to an 
unmanned doomsday machine, the ICBM. 
As a result, those toward whom the Air Force 
must turn in extremis are not soaring pilots 
but technicians buried deep in the earth. The 
Air Force is going underground, literally.

We need to appreciate the colossal irony of 
that evolution. In the new context it creates, 
pay increases for pilots are as much compen­
sation for a loss of spirit as they are for a loss 
of comparative earning capacity—and as 
such, they are doomed to perpetual failure. 
Pilots can only wind up earning more and 
more as they matter less and less. No amount 
of strident morale-building rationalization 
can change that. The heart has reasons that 
reason can never know. And at the heart of 
the Air Force is the longing to fly, higher and 
ever higher, to chart the stars. It is one of 
humanity’s oldest and noblest impulses. The 
Air Force should not be charged with bury­
ing it. Yet such is the outcome of the process 
that captured our youngest service, so rapidly 
and so thoroughly that those swept up in it 
are scarcely aware that they are recoiling 
upon themselves.

What nurturance can a youthful spirit who 
longs to soar beyond the horizon, so to join 
the proud ranks of earlier generations of ter­
restrial and oceanic explorers in keeping 
humanity’s deep and restless questing im­
pulse alive, the very heartbeat of human 
evolution—what nurturance can such a spirit 
obtain from sitting underground encased in 
concrete, calculating catastrophic levels of 
destruction performed by unmanned 
missiles?

Agreed, ICBMs are a reality we must live 
with. Agreed, it is also our duty to ensure that 
our strategic deterrent is second to none. But 
unless the Air Force mission can somehow 
reach beyond the strategic deterrent, unless 
the Air Force can perceive of itself as some 
day unleashing the optimum fruits of its 
labors without destroying the world, then it, 
and the other armed services as well, may be 
doomed to increasing isolation, self-denying 
self-absorption, and narrowness of vision 
over a narrowing field of action. I present 
that not as a criticism but as a challenge. And 
I would like to offer a few specific interlock­
ing suggestions for meeting that challenge.

1. There should be a renewed commitment at 
the executive level and in Congress to an expanded 
space program.

Technological leadership belongs to those 
who keep probing at technology’s frontier. 
The one area where we hold undisputed 
technological leadership is precisely at that 
frontier, in space technology. But we seem 
unwilling to exploit it wholeheartedly.

Anyone familiar with the history of social 
change should find nothing surprising about 
American heavy industry (steel, autos) losing 
the competitive edge it once held. But if high 
technology is to pick up the slack and even­
tually usher in a new era of innovation, pro­
ductivity, and democratizing social change, 
we need a working environment that will 
allow high technology—force it—to discover 
its full potential.

In a word, we need space. Already space
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scientists working with the bare idea of settle­
ments “out there” have introduced new 
dimensions to the study of energy production 
and conservation, mining and refining, 
recycling biological and industrial wastes, 
etc. And they are still at the drawing board.

Meanwhile, more and more government 
initiatives in the social and economic spheres 
suggest a ritual propping up a spent idea. We 
"bail out” the poor, we "bail out” giant cor­
porations. Productivity declines, unemploy­
ment climbs, the dollar deteriorates, inflation 
and recession fuse and accelerate, debt loses 
all restraining significance and thus all 
meaning, yet still we steadfastly refuse to look 
up. There, overhead, the silent skies open 
onto an infinity, beckoning.

An escape? Was our first definably human 
ancestor who rose up on two legs, so to dis­
cover a new horizon and a new outlook and 
begin a new quest into an unknown new 
world—was that ancestor "escaping” from 
the problems of the age? Would it have been 
better if our forebears had remained around 
some primeval campfire, getting the old col­
lective act together, curing disease, famine, 
and all the rest of it, before striking out? Who 
are we trying to kid? Even they knew better.

When solutions only perpetuate the 
problem, it is time to reopen the quest. Then 
we can once again draw on those marvelous 
by-products of the inquisitive intellect, work­
ing with unexpected possibilities opened to it 
by an encounter with a new world.

Unrealistic? To those enmeshed in the 
complexities of the “real world,” it is bound 
to seem so at first—as it always has, in every 
age. Perhaps it would be helpful to remem­
ber that we go about our affairs in a “real 
world' that was created by previous genera­
tions of industrious emigrants who set off 
from another “real world” in pursuit of a 
dream.

2. The heart of our space program should be 
manned space flight, and the Air Force should be 
accorded primary responsibility in that area.

To that end, all astronaut training facilities 
should be transferred to Air Force supervi­
sion. Pilots, mission specialists, and scientist- 
astronauts should continue to be drawn from 
all the armed services and the civilian com­
munity. As our space missions become more 
daring and complex, however, greater 
emphasis needs to be placed on cultivating 
the attributes of command. It is only logical 
that one of the military services—whose 
academies are unique in offering courses in 
command operations, in the disciplines and 
virtues of leadership under life-threatening 
conditions—should receive the command 
assignment.

In order to fulfill that weighty respon­
sibility, the Air Force educational establish­
ment should be restructured. Air Force 
Academy undergraduates should be offered a 
wider variety of space-related courses, from 
astrophysics to the future history of space de­
velopment. In addition, a space academy 
should be established, in association with the 
Air Force Academy and/or Air University, 
for astronaut training and advanced space 
studies, with a faculty that might include a 
number of former pilot and scientist- 
astronauts and support personnel. Air Force 
pilots completing their six-year active duty 
obligation and other space support personnel 
might be offered the option of postgraduate 
work at the space academy, on committing 
themselves to a subsequent tour with the Air 
Force space program—say an additional six 
years. The number of Air Force personnel 
admitted into the space program would, of 
course, be directly dependent on the scope of 
that program, which, in turn, would depend 
on the nation’s commitment to an active role 
in space.

Although the Air Force would assume pri­
mary operational responsibility for space 
flight activities, NASA would not be 
downgraded by any means. Our mistake 
regarding NASA—a mistake traceable to 
unavoidable circumstance rather than to ig­
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norance or ill-will from any quarter—was to 
saddle it with a heavy operational role. That 
role forced the agency into a charade in 
which it had to present a public image of 
operational independence while in fact rely­
ing on the Department of Defense. As a 
result, unnecessary tensions were generated, 
time was wasted in absurd negotiations over 
who pays for what, there was costly duplica­
tion all across the board, and the Air Force 
was placed in the cruel and self-denying posi­
tion of being able to justify its wholly natural 
interest in space only in terms of a Soviet 
threat.

Reality and common sense will be restored 
when NASA is assigned a lead role in ad­
vanced research and development at two ex­
tremes of the space spectrum. On the one 
hand, NASA scientists would approach space 
as an open-ended challenge. They would 
conceptualize and design everything from or­
biting telescopes to orbiting cities, always 
with a view toward reaching beyond immedi­
ate operational requirements and opening 
new prospects for those advancing on the 
frontier. On the other hand, after selected 
NASA concepts were transferred to the 
operational stage under the Air Force, NASA 
would seek out and develop spin-off applica­
tions for government and the private sector. 
(Thus, NASA’s outward-bound mission 
would be primarily conceptual and that of 
the Air Force primarily operational, with the 
overlap necessary to integrate the two mis­
sions toward a common objective.) The sup­
port accorded NASA would then be clearly 
linked to the nation’s commitment to main­
taining preeminence in science and tech­
nology in space and here on earth; it would 
be the bellwether of that commitment.

3. The Air Force should lend its influence, 
and, more important, its ingenuity and expertise, 
to the efforts now under way to reach an agree­
ment halting the trend toward an arms race in 
outer space. That means banning antisatellite 
weaponry and other such activities, from the

relatively primitive devices currently being 
tested by the Soviets and under crash devel­
opment on our side to advanced technologies 
involving lasers and particle beams and in­
cluding the possible employment of the space 
shuttle for kidnapping Soviet satellites and/or 
destroying them by means of laser weapons 
mounted aboard.

An extension of the arms race into space is, 
from the perspective of the Air Force’s mis­
sion potential, shortsighted to the extreme.

First, it would stall the implementation of 
an Air Force space program such as I have 
just outlined, perhaps irrevocably.

Second, it would drastically reduce the 
number of Air Force personnel who might 
become involved in space flight activities.

Instead, we would see an expanded pri­
mary role accorded a new generation of un­
manned strategic weapons, an extension of a 
trend that is in large part responsible for 
declining interest in the Air Force as a career. 
Satellites and related ground stations would 
simply replace silos; remote-controlled lasers 
and particle beams would replace ICBMs. 
And when the dust cleared, we would be 
back on the brink, with the same fears, the 
same uncertainties, still greater deper­
sonalization of the Air Force mission, and an 
even wider range of probabilities for a global 
holocaust.

(The chances for a “Star Wars” combat 
mission, involving competing U.S.-Soviet 
fleets of armed spaceships, eventually devel­
oping within the context of the Cold War are 
virtually nil. Each advance in technology 
would be tantamount to an escalation of con­
frontational tension and firepower. The 
eruption would undoubtedly occur before the 
“Star Wars” stage was attained. “Star Wars” 
mission is only conceivable vis-a-vis some ex­
traterrestrial threat. But for that contingency 
to take on any meaning at all, some easing of 
terrestrial tension is required so that we can 
actually develop space fleets and get them up 
there. See point “4.” )



On the firs t lap o f its long journey toward 
space, on /8  February 1977, the space lab taxied 
piggyback for takeofffrom Edwards A FB, Cali­
fornia, aboard the Boeing 747-/23 Space Shuttle 
Orbiter Carrier, bound fo r  Cape Kennedy, Florida.
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It is a future without hope. It would not 
add to the nation’s security. And it would all 
but eliminate the Air Force from any chance 
of implementing a mission whose pursuit is 
in everyone’s interest—not least of all its own.

4. The United States government should initi­
ate talks with the Soviet Union and other in­
terested nations with a view toward a major new 
international effort in deep space, with the Air 
Force acting as lead operational agency for this 
country.

It should be a spectacular undertaking, in­
volving the creation of whole new tech­
nologies, capable of exciting the imagination 
of citizens of the participating nations and of 
the world at large.

I would propose a manned spaceflight to 
the planet Mars. As a matter of fact, such a 
flight was once the primary target of space 
planners. In 1952, Wernher von Braun 
published a paper entitled "The Mars Proj­
ect,” in which he detailed the basic require­
ments for manned flight to Mars, then con­
cluded: "Neither the scale nor the ex­
pense . . . would seem out of proportion to 
the capabilities of the expedition or to the 
results anticipated.”

Von Braun envisioned "a flotilla of ten 
space vessels manned by not less than 70 
men.” Hard to believe? The flotilla, he wrote 
in 1952, would be built with materials shut­
tled to an orbital staging area by 950 flights of 
a space ferry over a period of eight months. 
That space ferry is about to become reality as 
the space shuttle. And one of the shuttle’s 
most intriguing near-term capabilities is for 
the construction of orbiting space stations 
that could attain the size of small cities.

During the 1950s, a series of conceptual 
design studies for the Mars project were initi­
ated, and by the end of the decade NASA was 
actively considering an eight-man Mars ex­
pedition as our first major undertaking in 
deep space.

But in 1961, the Russians once again 
reshaped the direction of our interests when

they sent the first astronaut into earth orbit, 
and it became known that they were con­
templating a lunar orbital flight.

Within days, President Kennedy was call­
ing on his advisers to come up with a space 
project that would be dramatic and that we 
would win in comparatively quick time. It 
was concluded that the Soviets, with their 
more powerful booster rockets, might beat us 
to the vicinity of the moon, and move into or­
bit around it; but they lacked the technologi­
cal sophistication to pull off a landing. A 
lunar landing project would thus allow us, in 
a way, to leap over the Soviet lead and launch 
a project on equal footing but employing the 
broader resource base which we had (and 
still have). It worked.

Nevertheless, NASA continued its Mars 
researches. Von Braun always considered the 
lunar project as only a detour from the more 
ambitious and potentially fruitful goal of a 
manned expedition to Mars. Between 1961 
and 1966, about 60 study contracts for 
manned planetary exploration were awarded 
to aerospace companies and consulting agen­
cies, including Lockheed, Ford, General 
Dynamics, and North American Aviation 
(now Rockwell International). There was 
general agreement that the Mars project was 
feasible and promising from every point of 
view.

But by the mid-1960s, the nation was beset 
by war abroad and turmoil at home. The 
space program came under increasing attack 
as an unnecessary expense. Better to use 
federal funds for a war that nearly shattered 
our military’s morale, or for extravagant 
social programs whose wastefulness it would 
take a decade to discover.

In February 1969, as Apollo was drawing 
to a close. President Nixon created a Space 
Task Group to propose new initiatives. A 
historian of that decade reports that the 
NASA Administrator argued for a new 
program of major scope. It was important, he 
said, that the superb team assembled for the
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Apollo project, including a number of private 
contractors, be kept together and advancing 
on the space frontier. (At Apollo’s peak, an 
estimated 400,000 workers were involved in 
some aspect of its development.) Someone 
asked: What about the Mars project? But 
after discussion, the planners felt forced to 
conclude that Congress and the people were 
not in the mood for expansive new adven­
tures on the scale of Apollo. The nation was 
turning inward, in reaction to the 1960s 
catharsis, and this time there was no Soviet 
space challenge to catalyze public emotions 
and loosen federal purse strings. The Mars 
project was shelved once again.2

Well, we have now experienced a decade 
of inwardness, and it has left us with 
unprecedented inflation, economic stagna­
tion, declining productivity, rampant cyni­
cism toward institutions of business and 
government, and self-centered social frag­
mentation.

If only as a unified effort to revive the spirit 
and the innovative energies of the American 
people and to involve our institutions in an 
act of undisputed grandeur that would ex­
ceed in conception even the most extravagant 
expectations of our Founding Fathers, the 
Mars project is not only timely but also 
desperately needed.

And why not involve the Soviets? We al­
ready have undertaken a joint space project 
with them—the 1975 Apollo-Sovuz mis­
sion—and it proved a resounding success, 
from the joint training missions in both 
countries to the actual docking in space. 
Later, we each sent separate probes to Venus; 
that makes neither scientific nor economic 
sense. It does not even make political sense, 
unless one is to preclude the search for ac­
commodation as a legitimate object of 
politics and pretend that the antagonism be­
tween the United States and the Soviet 
Union is genetic.

And who knows what other forms of inter­
national cooperation might evolve from a

project so noble in conception? Apollo-Soyuz 
and Spacelab (being built by an 1 1-nation 
European consortium for the space shuttle 
program) are but hints of what the future in 
space might portend. What if the interna­
tional space team met and triumphed over 
unexpected adversity? The effect on global 
tensions would be salutary, to say the least. 
Should we not seek to exploit this future 
filled with promise as opposed to a future 
recoiling upon itself?

What would be more likely to keep pilots 
in the Air Force—the prospect of a leader­
ship role in a major national commitment to 
manned spaceflight taking pilots and crews 
on daring journeys to the outer planets and 
beyond, or the prospect of operating ICBMs, 
remote control laser beams, and particle 
beam weapons, for the most part from iso­
lated bases buried deep underground?

Furthermore, Soviet participation would 
reduce our monetary contribution by about 
half, yet our more diversified industrial plant 
would be in a better position to exploit the in­
evitable technological spin-off. If the Soviets 
wanted to keep pace with us in the space 
program and also exploit its terrestrial by­
products, they would have to reduce the ratio 
of their weapons investment. Failure to do so 
would only cause them to slip further and 
further behind us in the most dramatic and 
prestigious undertaking in human history'; it 
also would raise the real possibility that they 
might be outdistanced by other participants, 
such as Japan, China, and the Common 
Market nations.

And if they could be drawn into a major 
space enterprise, the Soviets would be far less 
likely to subvert a treaty closing space to ar­
mament and opening it to exploration and 
development; especially since, at this point in 
time, the decision would involve not so much 
disarmament as the initiation of a space ex­
ploration program rather than a space arma­
ments program. And, unlike the current rela­
tionship, it would not invite dangerous
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pasturing, uneasy suspicion, and a climate of 
glaciation wherein a “freeze” on activity is 
viewed as progress. Instead, it would require 
an awesome outpouring of energy, including 
the creation of whole new technologies, in a 
decongealing climate of joint interest and 
shared aspirations.

At present, parity between the world’s two 
great powers is discussed, when it is dis­
cussed at all, in terms of mutually assured 
destruction. A major point project in deep 
space would establish alongside that hopeless 
vision another that can only be discussed in 
terms of mutual survival. The prospect of 
ballistic missiles joining in a global holocaust 
would be matched with the prospect of fleets 
of spaceships joining on daring missions to 
the edge of the universe.

Then, let the two visions of the future and 
the institutions built to sustain them compete 
for support within the defense establishment.

The outcome, I suspect, would surprise those 
who contend that the so-called martial spirit 
is attracted only to the conduct and con­
templation of war. For deep space offers 
challenges infinitely more dangerous, more 
complex, more awe-inspiring than anything 
the Soviet war machine might conjure. The 
conquest of that darkly terrifying vastness, 
rather than some M-X shellgame played out 
on a tiny and forsaken scrap of desert, is a 
mission worthy of the United States Air 
Force.

Washington, D C.

Notes
1 For a detailed account, see NASA Office of Defense Affairs: The 

First Five Years December /. 1962, to January I, 1968. A memoir by W. 
Fred Boone, Admiral, USN (Ret), Historical Division. Office of 
Policy, NASA. Washington, D C., December 1970.

2 A valuable summary of the Mars project is presented in Man on 
Mars: The Mission that NASA Did Not Fly Paper presented by Dr Ed­
ward C. Ezell at the annual meeting of the American Association for 
the Advancement of Science, Houston, Texas, 3-8January 1979.

Man must rise above the Earth—to the top of the atmosphere and beyond— 
for only thus will he fully understand the world in which he lives.

Socrates
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K LIVE in an era of kaleidoscopic change and growing turbulence.
International order is under considerable strain, and terrorism leaves its 
bloods marks across the spectrum of nations. With unease, we note that 

the crust of civilization is thin and that barbarism has increasing vigor. Global 
population moves relentlessly toward disastrous levels. Refugee numbers are 
terribly high, malnutrition is widespread, and starvation afflicts individuals, 
peoples, and regions. I he ratio between population growth and food production is 
dose, and the outlook is disquieting. I n an informational and economic sense, the 
world is increasingly interdependent, but the intertwining of national destinies in 
these respects does not seem to enhance comity between nations. The world is 
scarred by war and violence. Nations are heavily armed and they bristle with 
antagonisms. Relations between the great powers are in the danger zone. The vast
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Soviet military buildup and related foreign 
policy adventurism, culminating in the inva­
sion of Afghanistan, have compelled a 
response from the industrial nations. I he 
Strategic Arms Limitation Treaty is in the 
salt barrel, and the arms race is accelerating. 
This is a dangerous situation.

Underlining this malaise is a disjunctional 
situation in respect to oil. a vital raw material. 
The world as a whole, and the United States 
specifically, is confronted with very serious 
energy problems. The inherent dangers can­
not he ignored, nor can they be wished away. 
In fact, the economic burdens and discon­
tinuities relating to the existing energy situa­
tion could be quickly and enormously mag­
nified by decisions and events exogenous to 
the energy-importing countries. The poten­
tial for domestic and international crisis 
clearly exists. Effects of the deteriorating 
situation are widespread, encompassing 
political, security, economic, social, and psy­
chological consequences, which tend to in­
terrelate in a synergistic manner. While the 
resulting burdens are unevenly distributed, 
no segment <>l the world is immune, and im­
plications for the future are grave.

For more than a quarter century, 
economic growth was stimulated by the ready 
availability of cheap oil. The high economic 
growth rate in turn contributed to political 
stability, national security, and social adjust­
ments. Despite its problems and conflicts, it 
was a halcyon period of human progress. 
However, in more recent years the global 
scene has become much more troubled with 
adverse consequences for national and global 
stability. Governments everywhere search for 
meaningful ness, and political and societal 
tensions grow within and between nations— 
all occurring against a backdrop of the wide 
distribution and heavy accumulation of 
lethal weaponry. The current scene is 
dynamic and the outlook for the eighties is 
troublesome. A key element in the deteriora­
tion has been a major shift in the availability

and cost of oil in international markets.
The likelihood of further price increases is 

intensified by the reality that current 
petroleum price levels are below the indi­
cated costs of substitutional fuels. In addition 
to cost factors, there are time constraints; and 
nuclear energy, coal, and synthetic crudes 
also em body serious environm ental 
problems. Solar energy, broadly or narrowly 
defined, is superior in an environmental 
sense, but it will be many years before its out­
put reaches truly significant levels. At some 
time, substantial volumes of energy other 
than hydrocarbons will be available, but get­
ting from here to there will be a painful and 
dangerous transit. Unfortunately, there are 
no quick fixes to the energy problem. The 
dynamics of the oil situation represent a clear 
and present danger to world economic and 
political stability.

Energy supplies, including solid fuels, 
crude oil. heavy oil. natural gas, nuclear, and 
hydro/geothermal sources, are unevenly 
spread around the world. In terms of proveti 
reserves, coal is the most significant fuel. 
Known reserves of oil and natural gas are far 
thinner.

North America is the most significant 
repository of energy reserves, although not of 
oil. In an overall sense, the United States is 
the largest single producer of energy, 
followed by the U.S.S.R. Proven reserves of 
global oil are estimated at about 652 billion 
barrels. Over 70 percent of this total is held 
by members of the Organization of 
Petroleum Exporting Countries (OPEC.), 
primarily concentrated in the Persian Gulf 
region. The heavy daily flow of oil out of this 
area lends credence to the belief that the 
Strait of Hormuz is the most critical throttle 
point in the world.

In addition to known reserves, it is esti­
mated that there are vast supplies of un­
discovered oil. There are considerable uncer­
tainties. however, about how much, when, 
and at what cost these supplies will be pro­
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duced. The likelihood of discovering major 
new fields is not bright. Much of the world s 
future supplies seem more likely to come 
from fields in expensive environments, from 
smaller fields, and from more efficient ex­
traction from existing fields. At existing and 
traditional production rates, the sup- 
ply/demand ratio will tighten during the 
eighties unless new oil resources are found at 
a more rapid pace than heretofore. If reserve 
levels are not maintained, production will 
probably dec line, which will be reflected in 
higher prices and increased competition for 
existing supplies. This in turn will intensify 
the effort to switch to other energy sources 
and change consumption patterns. The pro­
cess would dampen economic growth rates 
and probably be particularly harmful to 
aspirations of those developing nations with 
relatively weak export earning capacities.

The three largest oil producers are the 
Soviet Union, the United States, and Saudi 
Arabia. Production has peaked in the United 
States and may have peaked in the Soviet 
Union. Maximum sustainable Saudi output 
is unlikely to reach levels previously ex­
pected.

Saudi Arabia remains, however, the most 
significant oil exporter, providing about 30 
percent of total OPEC exports. Current 
Saudi offtake approximates 9.5 million bar­
rels per day (mbd). While its potential pro­
duction capacity apparently exceeds 10 mbd, 
it may have reached its sustainable level. 
Present development efforts should result in 
higher productive capacity in the years 
ahead, probably peaking at around 12 mbd, 
substantially below the 16-20 mbd capacity 
suggested earlier. The lower level estimates 
reflect a variety of fac tors, including technical 
problems in the fields and increased ap­
preciation of the potential financial advan­
tage m husbanding the reserves.

The Saudis remain the most significant 
OPEC member, but their effectiveness as a 
residual supplier is less than in past years.

Since they are at or close to their peak offtake 
capacity, they cannot further dampen prices 
by expanding production. At existing high 
price levels, other members can optimize 
their earnings at offtake levels below their 
capacities. In the process, they can tighten 
the supply/demand ratio, maintaining up­
ward pressures on world pric es. Coercing the 
world in this manner, however, entails politi­
cal and economic costs. The countries most 
capable of doing it are inherently weak en­
tities. It is hardly a safe way to win friends 
and influence people. Furthermore, their 
fiat-price increases are weakening the coun­
tries on whom they are ultimately dependent 
for their security.

The U.S.S.R. remains the world's largest 
oil producer, but it is falling short of produc­
tion goals for oil and other energy sources. Its 
western fields are nearing depletion, and its 
main Siberian field, Samotlor, may already 
have peaked in production. To maintain pro­
duction levels, the Soviets will have to bring 
in new fields in more remote Siberian 
regions in the face of severe environmental, 
transportation, and technological problems. 
The outlook for increased natural gas pro­
duction appears more favorable than the out­
look for oil. Capital costs will be very high. 
Developmental delays would curb their ex­
port capacities and perhaps force them into 
an import mode. Either would tighten global 
supplies. Soviet supply difficulties are already 
reducing their ability to meet the energy' re­
quirements of the Communist countries of 
eastern Europe. I bis, in turn, is straining 
their limited foreign exchange reserves as 
they buy oil on the world market. Barter ar­
rangement with the OPEC members will be 
difficult to negotiate. Nevertheless, the indi­
cated and probable reserves of the Soviet 
Union are substantial, and it may be in a 
favorable reserve position relative to the 
United States at the end of the decade.

The American energy situation is complex 
and troublesome. The U.S. remains the
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largest producer and consumer of energy, 
producing major supplies of oil, natural gas, 
and coal. In addition, it derives considerable 
electrical energy from nuclear and hy­
droelectric facilities. At the same time, how­
ever, it consumes more energy than the com­
bined total for Western Europe and Japan, 
including nearly 30 percent of the world's oil 
production. Since the demand considerably 
exceeds the domestic supply, the United 
States is the largest oil importer. Other in­
dustrial nations, however, are more depen­
dent on oil and oil imports than the United 
States.

The energy production outlook is not 
sanguine. The gradual decline in the produc­
tion of oil in the lower 4B states continues. 
The mainland has been extensively explored, 
and the likelihood of major new finds ap­
pears small. Higher oil prices should stimu­
late production from existing and abandoned 
wells, but this may not do more than coun­
teract the existing downward production 
trends in the operating fields. Exploration off 
the continental shelf in the Atlantic remains 
inconclusive. North Slope production could 
be increased if additional pumping facilities 
were added to the Alyeska pipeline, but there
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art* limits to this process. Higher price levels 
have increased natural gas output but have 
not as yet resulted in higher reserves. How­
ever, deeper drilling could prove beneficial. 
Access to northern Alaskan and Canadian 
gas reserves remains dependent on the ar­
duous, expensive, and time-consuming task 
of pipeline construction. Despite their con­
siderable potential, the coal and nuclear in­
dustries remain troubled, and output in this 
decade will probably lag well behind pre­
vious forecasts, increasing the pressure on oil 
and natural gas supplies. The production of 
significant volumes of synthetic fuels will not 
be available for many years. Under these cir­
cumstances, the energy supply and demand 
ratio seems destined to remain precarious. 
We will be dependent on imported oil for 
many years.

T h e  dilemmas involved in for­
mulating and implementing national and in­
ternational energy programs are substantial. 
There are no ready, certain, or painless solu­
tions to the production, supply, financing, 
and use of energy. Potential courses of action 
tend to conflict with anti-inflationary 
programs, to divert capital, and, at least in the 
short-term, to dampen economic growth and 
international trade. Despite extensive- 
research efforts, technological breakthroughs 
have not occurred. For years to come the 
world will remain heavily dependent on ex­
isting forms and finite supplies of energy. In 
view of pricing, supply, and demand factors, 
hydrocarbon exploratory efforts arc at rela­
tively high levels and should be intensified in 
the future. Additional supplies will be found 
and developed, but their magnitudes are un­
certain.

In the past, major oil finds have been in­
frequent and are likely to remain so in the 
future. It has been about a decade since the 
discovery of the Prudhoe Bay and North Sea 
sources. Since then the only new major fields

have been in Mexico. The magnitude of the 
reserves in the western overthrust region is 
uncertain, but this is a promising field. The 
difficult area in the waters off Newfoundland 
may also be rewarding. Areas in the South 
China Sea and off the shores of Argentina 
appear promising although exploratory 
efforts are impeded by political and other fac­
tors. A plethora of smaller fields in the devel­
oping countries might materialize if the nec­
essary international financing is forthcoming.

The outlook for additional natural gas 
sources appears more favorable. The hy­
drocarbon potentialities, particularly for 
natural gas, are encouraging in Siberia and 
in the Beaufort Sea, but the environmental 
and logistical problems are severe; the pro­
cess of exploration and development, if 
merited, will prove long and costly. Mean­
while, consumption continues to eat into 
proven oil and natural gas reserves.

In terms of available reserves, coal is 
underutilized. If energy requirements are to 
be met in the future, coal will have to be used 
to a greater extent as a boiler fuel and in the 
form of gasification and feedstock for syn­
thetic crude. Environmental costs will be in­
evitable. The significance of coal in interna­
tional trade, particularly for the United 
States, will increase. This will necessitate ex­
tensive development in the coal fields and 
major improvements in railway, storage, 
dock, and shipping facilities.

The image of nuclear power is badly tar­
nished. While nuclear power facilities and 
output continue to grow, the rate is substan­
tially less than had been expected. Previous 
projections of nuclear capacity in this decade 
are unlikely to be realized.

All nations produce and consume energy, 
and all are dependent on it for their well­
being. Thus, it is a significant element in 
world trade, with oil as the dominant factor. 
In view of the discrete location of oil supplies, 
the trade is dominated by a group of nations 
far smaller in number than the oil-importing



ENERGY, TIME. 2 3

nations. The 13 members of OPEC have the 
capacitv to control the supply and price of oil 
on world markets. Political tensions are an 
inevitable consequence of this situation. 
OPEC's fiat-pricing decisions have been a 
major problem for the oil-importing coun­
tries. The organization enjoyed a certain 
vicarious popularity among the developing 
countries for some years, but this prestige has 
eroded with time. High oil prices are a 
serious burden for the developing countries, 
and that burden has not been effectively 
eased by the various OPEC compensatory 
efforts.

OPEC is a unique organization. Its 
geographical distribution is very wide. There 
are considerable variations in the productive 
capacity and reserve positions of its members; 
they are politically diffuse and differ in physi­
cal size, population levels, cultures, 
economic requirements, and per capita in­
comes. Some members are net borrowers on 
international markets, while others have ac­
cumulated vast financial reserves and have 
significant foreign investments. In general, 
however, they are developing countries, faced 
by all the problems inherent in the mod­
ernization process, trying to exploit finite 
natural resources in order to finance 
economic development. The favorable 
market conditions permit them to exact high 
prices for their commodity. While their 
revenues are substantial, they confront many 
difficulties in creating viable agricultural and 
industrial productive bases; their newfound 
economic power is hardly an unmitigated 
blessing. Domestic political stability in most 
is precarious.

In view of the disparities among the mem­
bers, it is not surprising that there are dis­
putes within the organization over pricing 
and supply policies. In a general sense, they 
have agreed to price guidelines based on the 
Gulf price of Saudi light crude. Prices have 
varied from this base depending on quality, 
production costs, transportation costs, and

other factors. However, when demand has 
been high, individual exporters have charged 
whatever the traffic would bear including 
surcharges, based on administrative and 
political conditions.

The vast bulk of OPEC oil is sold on a 
contractual basis. In the past, the interna­
tional oil companies played an efficient mid­
dleman role between the exporting and im­
porting countries. This role has been greatly 
reduced, however, as the result of the deci­
sions of the oil producers to reduce supplies 
to the companies. As a minimum, this has 
diminished the efficiency of international oil 
transactions and has raised questions about 
the ability of the members of the Interna­
tional Energy Agency to share oil supplies in 
emergency conditions.

About 5 to 10 percent of the international 
oil trade is sold on the spot market, usually at 
premium rates. I bis market can play a useful 
role in the marginal adjustment of supply 
and demand. In periods of shortage, how­
ever, it can also stimulate upward price 
movements. This was apparent in 1979 when 
the oil importers contributed to the surge in 
oil prices by their competitive buying efforts 
on the spot market.

The events of 1973-74 and 1978-80 cre­
ated disruptive conditions in the world oil 
market with far-reaching economic and 
political consequences. Following the out­
break of the Yom Kippur War, most of the 
Arab members of OPEC embargoed oil ex­
ports. The severity of this blockage was grad­
ually eased but not eliminated until May 
1974. In the interim, certain non-Arab sup­
pliers increased their sales. The political con­
sequences within the Western alliance were 
more troublesome than the economic conse­
quences. The subsequent OPEC decision to 
raise oil prices some 400 percent, effective 1 
January 1974. had more serious and lasting 
effects. This marked the end of the era of 
cheap oil and contributed to world inflation, 
recession, and payments disequilibrium. The
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recession lowered die global demand for oil, 
somewhat dampening the exporter's capacity 
to raise prices. In the tall ol 1978 the oil 
market was soft, accompanied by some shav­
ing of prices. This situation seemed likely to 
continue, hut the outlook was dramatically 
altered by the revolutionary events in Iran, 
which forced a stoppage of oil production. 
This withdrew about 5 mbd from the world 
market, which was partly compensated for by 
increased offtake from Saudi Arabia and 
several other OPEC members.

In late 1978, with demand at existing 
prices exceeding supplies by about 1-2 mbd. 
price increases were inevitable. The ques­
tions at issue were the magnitude of the in­
creases and the manner in which they would 
be implemented. OPEC was united on high­
er prices but split in respect to the new levels. 
For some members, the objective was an op­
timum return which took into account the 
effects on the world economy while simul­
taneously emphasizing the need for oil con­
servation; for others, it appeared to be to 
maximize returns with little or no concern 
for the global economic consequences. The 
views and concerns of the oil-importing na­
tions were of little relevance in the OPEC 
considerations.

To a considerable degree, the price for­
mulations of the past 18 months have repre­
sented the discrete decisions of individual 
governments rather than collective OPEC 
decisions. The system has involved multiple 
pricing levels and repeated price leapfrog­
ging, resulting in increases of about 130 per­
cent and an average midsummer crude oil 
price of about S32 a barrel. Despite a decline 
in OPEC offtake from a peak of about 31 
mbd to a current offtake of about 28.5 mbd, 
oil is in surplus on world markets. This 
reflects increases in non-OPEC production 
and slackened demand. The latter is the 
result of high prices, reduced economic ac ­
tivity, and improved energy efficiency. An ad­
ditional factor is the existence of high oil

stocks in the importing countries. Under 
these circumstances, prices are relatively soft 
although at very high levels. This situation 
probably will prevail into the fourth quarter. 
In the short-term, economic activity is 
unlikely to stimulate demand. However, con­
cern about the safety of supply lines and the 
possibility of further arbitrary price increases 
may result in anticipatory buy ing before the 
end of the year. If this occurs, it will reinforce 
the inclinations of the price-hawks in OPEC. 
This highlights the need for the industrial

The pursuit of oil extends from  ocean floor to mountain 
fastnesses. A difficult section of the trans-Alaska 
pipeline is buried above Keystone Canyon northeast of 
Valdez by the Alyeska Pipeline Service Company.
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countries to reduce their dependence on im­
ported oil. which will require the use ol alter­
native energy sources and increased energy 
efficiency. This will be a lime- and capital- 
intensive process.

T h e  industrial countries differ 
widely in terms of per capita energy con­
sumption. the significance of oil in their 
energy mix. and the degree of dependence on 
oil imports. This produces variances in their 
approach to the energy problem and com­
plexities in their efforts to forge common 
energy policies. Canada and the United 
Slates, for example, are the highest per capita 
energy consumers, suggesting that they have 
the greatest potential for conservation; the 
United States is the most significant energy 
producer and consumer; and Japan is most 
heavily dependent on oil as a fuel anti most 
dependent on oil imports.

The relative cheapness of oil in the 
pre-1974 period was conducive to economic 
growth, but it stimulated oil consumption 
and hampered the use of alternate energy 
sources. Throughout the postwar period, oil 
and natural gas have been the dominant fuels 
in the industrial sector of the world. Since In - 
drocarbon reserves are finite, this intensive 
fuel consumption cannot continue in ­
definitely. However, despite the tenuousness 
of oil supplies and soaring oil prices, rising by 
a factor of more than ten in less than six 
years, the global preeminence of oil has not 
changed. 1'he coal and nuclear power indus­
tries remain troubled, solar energy is at an 
early stage of development, and the various 
sources of synthetic crude have not emerged 
from a research status. Despite the urgency of 
the time element, the reaction of the in­
dustrial countries has been slow and in­
decisive.

In an era of faulted leadership, the in­
dustrial countries have drifted with the 
problem. Adjustments in the developing

countries have been hampered by the paucity 
of alternative energy sources and the tight­
ness ol their technological and capital base. 
Governmental action has been far exceeded 
by governmental rhetoric, which in the pro­
cess has contributed to public confusion and 
malaise, especially in the United Slates. 
Three consecutive Presidents have issued 
ringing calls for corrective action with reluc ­
tant and belated response from Congress and 
the public. Only now, in this season ol our 
discontent, does the Americ an public appear 
reads to agree that the energy problem really 
exists. It remains to be seen, however, if Un­
people and their elected representatives will 
have sufficient wisdom, cohesion, and 
willingness to deal effec tively with the exist­
ing and growing morass. The need for in­
dividual and collective sacrifice is not a popu­
lar rallying call or unifying factor. The search 
for scapegoats continues, corrective measures 
have few advocates, and shrill opponents 
abound.

The time lost can be lamented but not 
regained. The energy problem cannot be 
solved in the short- or medium-term. It is 
replete with costs, paradoxes, contradictions, 
and frustrations. Technological innovations 
are to be sought, but, even if found, their sub­
stantive benefits will be long delayed. How­
ever, the problem in its myriad complexities 
can be better managed, although not without 
serious societal, economic, and political 
costs. Sacrifice, with its unpleasant connota­
tions, will ultimately regain its erstwhile 
prominence in our lexicon. At least in the 
short-term , economic growth will be 
restrained and inflation stimulated by the ex­
igencies of the energy problem. This reality 
will stretch deep into the present decade.

T he energy issue is embedded in 
macroeconomic policy formulation. Stable 
economic growth is now dependent on the 
efficiency of energy utilization and par­
ticularly on the conservation of oil. Sound 
energy policy is likely to complicate anti-in­
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flationary efforts. Each nation must improve 
its management of energy resources while 
recognizing its dependence on other nations. 
In this respect, the industrial countries have 
heavy responsibilities. The seven largest in­
dustrial states currently consume about 65 
percent of the world’s oil production, and 
they are heavily dependent on imported oil. 
They possess far greater leeway in curbing 
import demand than the developing coun­
tries.

Since the beginning of the new energy era 
in 1974, the responses of the industrial coun­
tries have been hesitant, disparate, and col­
lectively inadequate. This was a contributing 
factor in the 1979-80 surge in oil prices along 
with the rapacious desires of some of the 
OPEC members. Some improvement in 
energy efficiency has occurred, reflecting 
price and balance-of-payments pressures. 
This time-burdened process will gradually 
become more effective as a factor in reduced 
import demand.

The severe recession of 1974-75 tem­
porarily curbed demand. Subsequently, as 
global economic activity revived, it was ac­
companied by a gradual increase in oil im­
port requirements. The United States, which 
paced the economic advance, also led in ex­
panded import demand. American imports 
peaked in 1977 at about 8.6 mbd before the 
flow of oil from Prudhoe Bay reached signifi­
cant and sustained levels. As the economy 
slackened in 1979 and fell into recession this 
year, energy consumption and oil imports 
declined. Imports in 1980 will probably 
average about 7.3 mbd. High prices and in­
creased efficiency are related factors.

At their peak, U.S. imports were more than 
40 percent above the levels of 1973. Japanese 
imports increased moderately in the com­
parable period while Western European im­
ports remained somewhat below 1973 levels, 
in part because of the increasing availability 
of North Sea hydrocarbons. The strength of 
American import demand provided the

economic underpinning for earlier OPEC 
price increases. But, in the past 18 months, 
the rate of reduction in American imports 
has exceeded that of the other industrial 
countries.

For the past six years, the industrial coun­
tries have thoroughly explored and debated 
the spectrum of energy issues. In a collective 
sense, the Organization for Economic 
Cooperation and Development (OECD), the 
International Energy Agency (IEA), and the 
annual economic summit meetings have pro­
vided useful forums. The net effect in terms 
of positive corrective decisions, however, has 
not been impressive. Individual and collec­
tive discussions with the members of OPEC 
have been inconclusive.

The annual summit meetings have pro­
vided capstones to the regular economic con­
siderations. The last two, held in Tokyo in 
1979 and in Venice this year, were par­
ticularly focused on energy issues. To the 
participants, the surging oil prices presaged 
more inflation, less economic growth, higher 
unemployment, and increased balance-of- 
payments problems. The nonoil-producing 
developing countries were deemed par­
ticularly vulnerable. It was the somber con­
clusion at Venice that unless the industrial 
countries are able to deal effectively with 
their energy problems, they would be unable 
to cope with other economic problems.

The most urgent tasks identified were 
reducing oil consumption and expediting the 
development of other energy sources. This, if 
realized, would help break the existing link 
between economic growth and oil consump­
tion. More precisely, they foresaw a reduc­
tion to about 0.6 percent in the ratio between 
the increase in collective energy consumption 
and economic growth. Simultaneously, they 
forecast lower levels of oil consumption in 
1990 than in 1980. This would be accom­
panied by a decline in the oil share of total 
energy consumption from its present 53 per­
cent to about 40 percent.
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To conserve oil. they agreed that electrical 
generating capacity should be shifted to other 
fuels where possible. Furthermore, inten­
sified efforts would he made in the industrial, 
transportation, and commercial sectors to im­
prove energy efficiency.

They remained committed to intensified 
efforts to expand indigenous hydrocarbon 
resources, but they recognized that the energy 
needs of future economic growth should be 
met by fuels other than oil. In this respect, 
thev identified a potential capacity to increase 
by the end of the decade 15-20 mbd of oil 
equivalents from other energy sources. This 
would involve doubling coal production and 
use, enhanced use of nuclear energy, and a 
substantial increase in production of syn­
thetic fuels, solar energy, and other sources of 
renewable energy over the longer term.

The goals and objectives of the Tokyo and 
Venice conferences reflected the exigencies 
of the oil situation and a common recogni­
tion of the need for cooperative action. The 
execution of energy policy, however, is fun­
damentally a function of the individual coun­
tries. As independent entities with varying 
problems and levels of leadership, there will 
be considerable variances in their perfor­
mances. And. in most aspects of energy 
policy, substantial delays will be involved. It 
remains to be seen whether their individual 
and collective responses will be commensu­
rate with the problem. Related to this is the 
time factor, which could be truncated by 
political instability particularly in the Persian 
Gulf area. Dependence on the fragile politi­
cal structures of that region for vital oil sup­
plies is a prescription for living dangerously. 
Major supply interruptions could occur as 
quickly as a summer storm.

T h e r e  is a strong inclination 
to blame OPEC f< >r the world's energy 
problems. There may be psychic satisfactions 
in this, but the validity of the charges is con­

jectural. The oil-importing nations have re­
mained profligate in their consumption of 
this finite fuel despite the grave warnings em­
bodied in the events of 1973-74. Their high 
demand levels have made OPEC's fiat price 
decisions possible. In essence, this moved 
forward the time sequence for a higher price 
structure that would otherwise have occurred 
in the early years of the 1980s. The willing­
ness of the oil exporters to expand offtake to 
meet rising world demand is highly ques­
tionable. In the absence of effective conserva­
tion measures and the use of substitute fuels, 
the world will be faced with increasing ten­
sion and economic disorder. The curtailment 
of existing international supply levels would 
have serious consequences. OPEC is a reality 
with which we must live. Military threats 
against its members are not credible, and 
economic measures would not be effective.

Despite the widespread dislike for OPEC, 
some form of oil exporter association is in the 
world’s interest. The oil importers and ex­
porters must cooperate for their mutual 
benefit. Both have attested to the need to 
reduce oil import demand. One way to do 
this, although it is a time-intensive process, is 
to develop alternate fuels. OPEC is not a 
philanthropic organization, but it is con­
ceivable that the richer and more liquid 
members would be prepared to participate in 
the financing of facilities, particularly if the 
return on their money were deemed ade­
quate. They cannot prosper or be secure in 
an inflated and recessed world economy.

The economic consequences of the high 
cost and uncertain supply of oil in world 
markets are grave. The substantial price in­
creases that have already occurred will drain 
resources from other goods in national and 
international trade and will further distort in­
vestment patterns. This in turn adversely 
affects productivity, growth levels, and infla­
tion.

In addition, the financial consequences of 
the ongoing surge in oil prices are enormous.
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Even with the availabilit) of North Slope pro­
duction for the full year, the U.S. oil import 
bill in 1978 was S43 billion. The 1979 oil im­
ports approximated S60 billion, and they will 
exceed S80 billion this year. This is the major 
factor in the continuing U.S. trade and cur­
rent account deficits, which in turn accentu­
ate the strains on the international value of 
the dollar. The outlook for the industrial

Oil has never been nne oj our more accessible 
resources, hut the rich North Sea oil deposits are 
among the must remote. The pipeline ( below ) to 
the Brent oil fields w ill tarry oil /  00 miles to the 
Shetland Islands. The newly welded 36-inch under­
sea pipeline rests on a “stinger, ” which eases the 
angle of inlay into the water. The drilling vessel 
(facing), the senusubmersible Zephyr # / .  works m 
the frigid North Sea waters 8 0  miles east oj the 
Shetland Islands, northernmost lip oj Britain.

countries as a whole is roughly similar, with 
inevitable production, balance of payments, 
and inflationary strains. No country will be 
immune from the consequences, although 
patently some have better capacity to handle 
them than others.

The consequences for the oil-importing 
developing countries will vary considerably, 
but they will be serious for many. Direct and 
indirect costs of the OPEC increases in the 
past two years more than doubled the oil bills 
of these countries, which now exceed S50 
billion. Increased inflation, retarded growth, 
financing difficulties, and political strains ap­
pear inevitable.

In the 1974-78 period, the international 
monetary system effectively processed the 
vast flow of funds to and from the OPEC 
countries. About 75 percent of the OPEC 
surpluses was handled b\ the Western finan­
cial intermediaries to a considerable degree 
to finance the current account deficits of in­
dustrial and developing countries. The exter­
nal debt of the lallei has rear lied impressive 
levels, and at least some of the less developed 
countries will encounter increasing difficult) 
in arranging private market financing. 
Furthermore, some of the commercial banks 
are reaching the limits of their exposure in 
individual countries.

The cumulative current account surpluses 
of the OPEC members, largely accumulated 
by the small Arab countries, have been sub­
stantial. As a result, however, of considerable 
import absorptive capacity, the net OPEC 
surplus dropped to low levels in 1977 and 
1978, easing the recycling burden. This trend 
has been reversed. The surplus this year will 
approximate Si 15 billion, reflecting higher 
gross earnings and slackened import de­
mand. The effect on economic growth, world 
trade, and financial markets will be in­
creasingly harmful if the accumulations con­
tinue in the years ahead. As a minimum, new 
international financing facilities and methods 
would be required.
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The soaring prices and tightening supplies 
of oil have indelibly marked the economic, 
political, and strategic structure of the world. 
They have been deeply revolutionary in 
nature with adverse consequences lor world 
confidence and equilibrium. To a consider­
able degree, the short- and medium-term 
economic future of the world depends on the 
decisions, economic or political as they may 
be, of the oil-exporting countries. Another 
sharp reduction in supply similar to that 
following the Iranian revolution would ripple 
across the globe. And in this respect it would 
be unwise to overlook the societal fragilities 
of most of the members of OPEC.

The adverse consequences of the price 
rises since the beginning of 1979 are serious. 
At least for the next several years, the dis­
orienting effects will be reflected in lower 
production, higher prices and unemploy­
ment. and greater disequilibrium in interna­
tional trade and payments than would other­
wise have occurred. Further increases in the 
near-term could result in payment defaults 
and political instability.

I'he economic outlook in the post-1982 
period is blurred by the uncertainties of oil 
supply and costs. On the demand side, the 
rates of economic growth, efficiency of 
energy usage, level of oil consumption, price 
of oil, and rate of development of hydrocar­
bon and nonoil energy supplies in the oil-im­
porting countries are of fundamental impor­
tance. Global recession would ease the oil 
supply and price pressures but only at serious 
economic, social, and political costs. On the 
supply side there are many imponderables, 
including the technical offtake capacity of the 
OPEC members; their political willingness to 
meet demand requirements; the question of 
continuing political stability; the possibility of 
supply impediments due to accident, 
sabotage, war. or embargo; and uncertainties 
about the continuing capacity of the U.S.S.R. 
to export oil.

Projections of the 1985 oil supply and de­

mand balance continue to proliferate and 
vary-, due essentially to differing assumptions, 
particularly in respect to rates of projected 
economic growth and likely Soviet export 
possibilities.

The economic implications are bleak. At 
least through the first half of this decade, 
robust econom ic grow'th rates seem 
precluded by tight oil supplies. Even modest 
growth rates in the industrial countries will 
necessitate higher oil import levels. Con­
sideration of the years ahead highlights the 
significance of greater conservation, quicker 
development of nonoil energy supplies, and 
greater success in finding and exploiting 
non-OPEC oil supplies. Notable success in 
these areas appears to be the only way to 
avoid anemic economic growth rates. In any 
event. OPEC will remain the residual sup­
plier on the world oil market. If demand con­
tinues to grow' for its commodity, higher 
prices will be a minimum consequence. This 
would enhance the ability of the frail and dis­
parate members of OPEC to influence world 
events. I ’he inherent responsibility for the 
world's destiny would be unique in a histori­
cal sense.

This unfolding situation bespeaks serious 
political and strategic consequences. If the 
industrial world is to be limited to anemic 
growth rates, its individual members will be 
confronted with domestic political and social 
strains. This would be more likely to con­
tribute to the spread of relatively weak coali­
tion governments rather than to relatively 
strong and cohesive leaderships. Drift rather 
than positive, determined action might well 
be the hallmark of their policies. Economic 
stress is unlikely to enhance political 
cooperation and flexibility among nations. 
Some slackening in the growth rates of world 
trade appears inevitable. This will have ad­
verse effects on the developing nations, par­
ticularly if it is accompanied by a falloff in 
capital transfers. In the developing countries, 
deteriorating economic conditions could halt
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the embryonic movement away from military 
governments, probably accompanied by 
greater social unrest. Slack economic condi­
tions will also have serious consequences for 
the debt-ridden Communist countries of 
Eastern Europe. The Soviets might derive 
vicarious ideological satisfaction from the 
distress of the industrial countries, but they 
would not be immune from the economic 
consequences of tighter trade and capital 
availabilities and continuing inflationary 
pressures. Furthermore, they will be con­
fronted with substantial balance-of-payment 
problems if their energy problems result in a 
shift from a net oil exporter to a net importer 
position.

The heavy dependence of the industrial 
countries on OPEC supplies, particularly 
from the Persian Gulf area, is a factor that 
must be taken into account in their foreign 
policy considerations. Western European 
and Japanese concern about the safety of 
their oil supplies is manifest in their posture 
relative to Israeli-Arab issues. This was con­
spicuous during the Yom Kippur War. Since 
that conflict, the oil supply issue has also 
been a major factor in U.S. policy decisions. 
This trend is likely to intensify in the years 
ahead. Among other things, it probably will 
contribute to strains between the United 
States and Israel.

Threats from individual Arab countries, 
revolutionary Iran, and Nigeria are not infre­
quent and may increase with the passage of 
time. If the Arabs choose to resort to a 
boycott, the consequences would be more 
serious than in 1973-74. Supplies could also 
be curtailed by accidents in the oil fields, civil 
disorder, sabotage, or war. The possibilities 
of sabotage are omnipresent, particularly in 
the Persian Gulf area. To varying degrees, 
pipelines, pumping stations, storage depots, 
loading facilities, and tankers are vulnerable 
to attack from sundry dissident groups. The 
Middle East in particular is a tinderbox of 
conflicting national interests. Militarv skir­

mishes and localized wars are quite possible, 
with implicit danger to oil facilities and the 
oil trade. Under certain circumstances, such 
developments could lead to the involvement 
of exogenous forces with the intent of assur­
ing continuing supplies. Military operations 
of this nature would be complex, and con­
tainment of the area of intervention might 
prove difficult. At a minimum, serious inter­
national issues would be involved.

For many years, U.S. and Soviet competi­
tion for influence in the Middle East and its 
environs has been a major factor in regional 
and world affairs. If and when the Soviets 
become dependent on foreign oil sources, the 
competition could be intensified. Under 
these circumstances, the two major powers 
might seek preclusive access to oil supplies 
with tension-raising possibilities. On the 
other hand, they would be likely to share re­
sentments about soaring prices and supply 
restraints. Instability in the region could be 
harmful to the interests of both. The cut­
backs in Iranian oil production and the stop­
page of natural gas deliveries to the Soviet 
Union are pertinent examples of the hy­
drocarbon costs of instability.

With approximately two-thirds of OPEC’s 
oil exports passing through the Strait of Hor­
muz, the Achilles' heel of the industrial 
countries is evident. This flow could be 
blocked in various ways with chaotic conse­
quences. If the Soviets became involved in 
such a process, the dangers of major war 
would become acute. Blockage without their 
involvement would also raise serious dangers 
of broader conflict as efforts were made to 
rectify the situation, which could take a 
variety of forms and involve various com­
binations of nations.

Anwar Sadat may be premature in his 
judgment that the battle for Persian Gulf oil 
has commenced. But there is reason for con­
cern about the safety of oil production in this 
volatile region. Iranian production is threat­
ened by deepening domestic disorder and the
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possibility of military clashes with Iraq, 
another major producer War in the region 
could result in a severe curtailment of pro­
duction and exports.

The Soviet Union is now deeply implanted 
around the periphery of the Persian Gulf, 
namely in Ethiopia and the Red Sea, in 
South Yemen and Socotra, and in 
Afghanistan. They also maintain substantial 
naval forces in adjoining waters. In response 
to the Iranian seizure of the American Em­
bassy and its personnel and the Soviet inva­
sion of Afghanistan, there has been a consid­
erable buildup of American forces and 
equipment in the region. Arrangements are 
being made with Oman and Kenya for stag­
ing facilities, augmenting the more distant 
facility on Diego Garcia. Joint training opera­
tions are being conducted with the Egyptians. 
The Garter doctrine enunciates the reality 
that the Gulf and its oil are vital to American 
security. American-Soviet relations are in a 
global danger zone with particular pre­
cariousness in this region. Both parties 
should now proceed with care. In the tur­
bulence of the Middle East, each could 
become a pawn rather than a mover of 
events.

T h e  OIL issue and related
economic strains have broad implications for 
military structures. Maintaining and enhanc­
ing military forces are costly processes. 
Defense must compete with other national 
requirements for available resources, and in­
flation reaps its toll in defense budgets. This 
is likely to result in the reduction of training 
and operations. Counterbalancing the mo­
mentum of the Soviet military buildup will 
require higher outlays by the industrial coun­
tries. In view of their bleak economic out­
look, this will increase the pain of allocation 
choices. Since the- Soviet economic outlook is 
also bleak, they too will be confronted with

consequential decisions in respect to resource 
allocations.

In addition to the problem of budgetary 
availabilities, military forces are faced with 
the direct issue of the availability and cost of 
oil. They are significant consumers in 
peacetime and voracious users in wartime. 
Maintaining adequate supplies and reserves 
of petroleum products is an imperative mili­
tary requirement. It has broad implications, 
including the growing need to develop syn­
thetic fuels.

The energy situation will have painful 
consequences for the United States. Since 
energy supplies cannot be significantly in­
creased in the short-term, consumption will 
have to be reduced. The country is moving 
from a relatively low cost to a relatively high 
tost energy economy. This, coupled with 
energy regulations and supply factors, will 
force changes in living sty les and standards. 
We are destined to pay the costs of years of 
energy profligacy and policy ineptness. It will 
serve no useful purpose to seek domestic or 
external scapegoats. Neither the oil com­
panies nor OPEC is responsible for our dis­
mal and dangerous situation. We disregarded 
the reality that oil production peaked in 1970. 
We did not exercise our various options to in­
crease energy production and, in fact, hin­
dered production by a maze of pricing, en­
vironmental. and other regulations. Our ap­
proach to conservation has been halting and 
incomplete. In essence, we have chosen to 
depend on increased oil imports to the point 
that supply limitations resulted in soaring 
prices and supply limitations. Furthermore, 
our heavy dependence on precarious Eastern 
Hemisphere sources has created serious po­
tential dangers to our national security. 
Thus, the true cost of imported oil was far 
higher than the commercial rates.

BELATEDLY, a national energy program is 
falling into place. Price controls on hydrocar­
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bons are being dismantled, accompanied by 
the imposition of so-called windfall profit 
taxes. A vast program has been launched to 
promote nonoil energy' sources, which will 
exceed in magnitude any previous American 
capital expenditure effort. A conservation 
ethic is beginning to take hold in the country, 
and energy efficiency, particularly in the in­
dustrial and transportation sectors, is improv­
ing. But it is now late in the energy day. We 
remain heavily dependent on imported oil 
from sources of dubious dependability. Lack­
ing an effective strategic petroleum reserve, 
we are vulnerable to supply reductions. The 
well-being and safety of the nation will ride

in balance as the corrective process proceeds 
on its inevitably jagged and slow course. Get­
ting from here to there in an energy sense will 
be a difficult process. We may be able to mit­
igate but we cannot avoid the consequences 
of our past and present derelictions.

Montgomery, Alabama

We are indebted to the following companies lor photo­
graphs illustrating this article: Alyeska Pipeline Service 
Company, Continental, and Texaco; and we gratefully 
acknowledge the assistance of Richard E. Drew, of the 
American Petroleum Institute, who made them avail­
able to us.
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COAL
A LONG-TERM
ENERGY
ALTERNATIVE
Li e u t e n a n t  C o l o n e l  Ro b e r t J . J a m s k y

O
VER the ages man’s energy problem 
has consistently been to develop the 
means to convert available energy 
sources from their native state to a form usa­
ble to perform a specific task. Worldwide 

energy resources are virtually limitless. How­
ever, as the more economically recoverable 
sources are depleted, there can be lags in de­
veloping the technology to exploit the less 
available energy resources. For example, it is 
estimated that the lead time for conversion of 
electricity production plants from liquid to 
solid fuel is five years.1

The ultimate source of all energy is the 
sun. The vast amounts of radiant energy 
received by the earth energize the photo- 
synthetic processes of green plants. Plants



provide the basic material from which coal, 
natural gas. and oil have evolved. By heating 
the land and oceans, the sun sets in motion 
the processes that create rain and wind, mak­
ing it possible for man to capture energy 
through windmills and waterwheels. (The 
onlv significant sources of energy not derived 
from the sun are nuclear power and the as yet 
untapped energy of tides. ) Scientists describe 
energy with a common term heat, and the 
standard of measurement is the British ther­
mal unit (Btu). Each Btu represents the 
amount of heat required to raise the tem­
perature of one pound of pure water one 
degree Fahrenheit at sea level.

Man's first experience with combustibles 
is obscure. Perhaps volcanic action or light­
ning ignited savanna or forest, and fire became 
a tool rather than a transient phenomenon. 
Wood was the first of man’s fuels. He was 
surrounded by seemingly endless tracts of 
forest, and it must have appeared that there 
was no limit to this energy supply. By the 
time of Babylonian, Greek, and Roman 
civilizations, man had learned to produce 
light from animal fats and vegetable oils and 
from pitch, a black, oily substance from the 
earth. With fire, man could operate on his 
own schedule; the day could be used for out­
door labor while the evening, now lighted, 
allowed time for tool repair and social ac­
tivity.

Lost in the mists of antiquity is man's first 
encounter with a black, rocklike substance 
that could burn with a hot flame. There is 
archaeological evidence that coal was used by 
the inhabitants of Glamorgan, Wales, during 
the Bronze Age, 3000 to 4000 years ago. As 
early as the fourth century of the Christian 
era, Roman garrison troops in Britain burned 
coal to heat their baths and quarters. How­
ever, coal, the first-used fossil fuel, was not 
extensively used until the seventeenth cen­
tury.2 In the middle of the eighteenth cen­
tury. wood was still the major source of fuel, 
but its limitations were now foreseeable. Eng­

land’s forests were denuded for charcoal used 
in smelting by the early eighteen hundreds. 
This is possibly the earliest example of 
resource exhaustion, a situation not unlike 
that faced by the world today with its deplet­
ing oil reserves.

The first mine shafts for coal extraction 
were sunk in the late middle ages. Records 
show that in 1684 near Bristol, England, 
there were 70 coal mines but only 123 
miners.3 The industrial revolution, with its 
massive need for energy to drive the newly in­
vented steam engines, heralded the steady 
growth of energy requirements.

Coal has been a major energy source 
throughout industrial history. It became the 
primary source of energy for both domestic 
and industrial use. It fired the steam engines 
that turned throughout the industrial revolu­
tion. By 1700 England was mining more than 
a million tons annually. Metalworkers and 
brick, tile, glass, and earthenware industries 
made extensive use of the high-energy con­
tent of coal. The early chemical industry 
used coal in refining processes for saltpeter, 
alum, and gunpowder.

By the nineteenth century, the United 
States was extracting and transporting large 
amounts of coal on steam engines used by the 
steel, chemical, and electricity-generating in­
dustries. Coal was also used for making gas 
to light homes and streets. Solid fuel was 
dominant until early in the twentieth century 
when oil and gas began to make inroads into 
the fuel market. Trains were pulled by diesel- 
fueled engines, and natural gas, along with 
electricity, eliminated the need for local coal 
justification. The use of coal declined until 
it hit a low point of 400 million tons in 1958. 
Electricity producers now burned oil because 
it produced little particulate pollution and no 
residue. By 1960, coal was the fuel of an 
earlier age, thought to be unfit for use in 
modern technology. However, the user at­
titudes changed as both industry and govern­
ment realized that gas and oil reserves were

35
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not limitless. Coal began to receive renewed 
attention, and by 1970 the coal industry, after 
a 23-year slump, produced a record-breaking 
total of 602 million tons. By 1974, about 45 
percent of the nation’s electricity was pro­
duced from 400 million tons of coal.4

The OPEC oil embargo of 1974 was stark 
evidence that one of the basic elements of our 
economy, energy, was at the mercy of foreign 
powers. Coal and other energy alternatives 
then began to receive new attention.

Alternate Energy Sources

Since national security interests will be 
served by increasing domestic energy produc­
tion, it is necessary to determine the best 
energy possibilities among several alterna­
tives. Coal appears to offer the major short­
term alternative to oil and natural gas, par­
ticularly for power generation and industrial 
use; furthermore, coal offers the most 
massive fossil fuel reserves in the world. The 
United States reserves of coal are estimated to 
constitute about 31 percent of the total world 
deposits, about 3.2 trillion short tons of the 
estimated world reserves of between nine and 
twelve trillion tons.5 With the general recog­
nition that world oil production will probably 
peak and decline during the next 25 years, 
nations will be forced to exploit alternative 
energy sources. Coal is not as easy to extract, 
transport, or burn as nonsolid fuels so a 
transition to a coal-based economy will call 
fo- strong incentives and changes in attitudes 
toward coal. Making coal both available and 
acceptable will require major expansion of 
mining, processing, energy extraction, and 
research on utilization technology. Projec­
tions indicate that the nation will have to in­
crease coal production from 60 to 300 per­
cent to fill expected energy needs.6

Although one piece of coal may look much 
like any other, there are different grades and 
qualities, just as there are different grades of 
crude oil. Higher grades of coal have an

energy value of up to 12,600 Btu per pound; 
lower grades have only half or a third as 
much. One system of coal grading divides 
coal into two broad categories, hard and soft. 
The ability of coal to form coke also varies 
widely. Since a major use of coal is in 
steelmaking, a second classification divides 
coal into thermal or metallurgical grades.

Worldwide coal production in 1977 was 
3400 million metric tons. The United States 
accounts for more than half of all the coal 
used by the noncommunist countries. The 
use of coal in the United States has been fall­
ing steadily except for electricity production, 
which now accounts for more than 75 per­
cent of current production; the next largest 
use is in the steelmaking industry.

Coal reserves are of all types, and with ad­
justments made for the inferior energy of 
some soft coals, the reserves are sufficient to 
support 200 years' consumption at present 
rates. Expressed in terms of oil equivalent, 
these adjusted coal reserves are equivalent to 
the energy content of about 3000 billion bar­
rels, which is four to five times the current 
estimates of proven world oil reserves. Ex­
pressed in another way, the United States’ 
coal reserves are equal to about 150 percent 
of the world’s current oil resources. These 
resources would enable the United States to 
regain energy independence if it so chooses.

Constraints on Coal Use

Although coal is the most abundant fossil 
fuel resource, it is also potentially the most 
damaging to the environment. In April 1971, 
the federal government set primary ambient 
air quality standards to safeguard public- 
health against six air pollutants: sulfur diox­
ide, total suspended particulates, hydrocar­
bons, nitrogen dioxide, carbon monoxide, 
and total oxidants. Coal combustion emits 
three pollutants affecting these standards: 
particulates, nitrogen oxides, and sulfur ox­
ides. The technology' for control of particu­
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lates is well advanced, and control systems 
provide high collection efficiencies with cur­
rent fuels. Thus, meeting particulate emis­
sion standards is no problem for the future. 
The current retrofit technology for nitrogen 
oxide control is less advanced, and emission 
abatement systems are not yet available to 
reduce emissions to satisfactory levels. How­
ever, new coal-burning plants should be able 
to meet existing standards.7

the su lfu r  problem

A significant environmental problem is the 
emission of sulfur oxides. When mixed with 
water, sulfur oxides form sulfuric acid, a 
dangerous chemical that must be handled 
with extreme care. It is estimated that each 
year fossil fuel combustion releases 400 
billion pounds of sulfuric acid into the en­
vironment. An acidic atmosphere is an ob­
vious public health hazard, but the problem 
goes even further: acid attacks and corrodes 
metals. Thus bridges, outdoor stations, and 
other exposed structures are susceptible to 
acid deterioration. The resulting increased 
maintenance costs would be sizable.

Almost all this sulfuric acid falls as acid 
rain in the Northern Hemisphere. Acid rain 
runs off into the topsoil, leaching away 
calcium, a necessary plant nutrient. Studies 
have shown a definite decline in vegetative 
growth rate, both in Europe and in North 
America. An acidic water table can be detri­
mental to fish. In Norway and Sweden, 
which receive considerable acid rain, the 
rivers are becoming so acidic that commer­
cial fish such as salmon and trout are ceasing 
to breed. In North America, fish kills have 
been reported in acidified lakes in Ontario, 
and in some parts of New Hampshire the 
rain is highly acidic.8

The principal means of combating current 
sulfur dioxide is by burning coal with low 
sulfur content. Unfortunately, most of the 
low-sulfur coal reserves in the United States

are located west of the Mississippi River in 
the Rocky Mountain area, where transporta­
tion costs are significant. This coal is most 
easily removed by strip-mining, which is cur­
rently under strong attack by environmen­
talists. Thus, the possibilities for providing 
sufficient low-sulfur coal are opening new 
mines, desulfurization, and transportation of 
western coal to eastern markets.9

Desulfurization techniques available today 
are stack gas scrubbing, solvent refining, coal 
combustion processes, and precombustion 
sulfur removal. Several years ago it was 
assumed that stack gas-scrubbing systems 
would provide the least expensive method of 
sulfur dioxide emission control. These 
systems remove sulfur dioxide from flue gas 
and can be easily retrofitted to existing 
facilities. Although these systems have al­
ready been installed in several power­
generating stations, their performance has 
been disappointing, and electric utilities are 
searching for other alternatives.10

The prospect of delays in the perfection of 
stack gas-scrubbing systems has increased in­
terest in several alternative methods for pre­
combustion removal of sulfur from coal 
rather than from effluent. Precombustion 
removal of sulfur from coal is probably more 
technologically feasible and cheaper than 
stack gas-scrubbing systems since the sulfur 
content of coal is more concentrated in the 
solid state than in gaseous form.

Currently, three processes are receiving at­
tention in coal research and development 
programs: coal gasification, solvent refining, 
and coal liquefaction.

coal g a sifica tio n

In addition to being a primary fuel, coal is a 
potential raw material for the production of 
synthetic gas and oil needed by major indus­
try. In 1974 the Office of Coal Research pro­
vided a budget of $50 million for construc­
tion of three coal gasification pilot plants.
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The idea of extracting gas from coal is far 
from new. There was a time when almost ev­
ery city in the eastern half of the United 
States had a gashouse where town gas was 
produced for street and home lighting. The 
first American gas company was chartered in 
Baltimore in 1816, just four years after a gas 
company was established in London. By 
1925 there were 150 international manufac­
turers of coal gasification equipment, and in 
the United States there were about 12,000 
gasification plants in operation, consuming 
approximate!) 25 million tons of coal each 
year. However, virtually all of them disap­
peared with the availability of natural gas.

Today coal is still being gasified in Turkey, 
India, South Africa, Scotland, Morocco, 
Yugoslavia, and Korea.11 However, the gas 
produced is of low Btu value but still en­
vironmentally acceptable. Low Btu gas 
derived from coal has several disadvantages. 
The conversion process might entail a loss of 
25 percent in the original heating value of 
coal. Nor is it economically feasible to 
transport low Btu gas over long distances; 
therefore, the gasification plant must be lo­
cated reasonably near the user. Finally, there 
is no method for storing large amounts of low 
Btu gas; thus fuel supply is very critical.

The major attraction of low Btu gasifica-
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The nation has coal reserves in abun­
dance, hut the use oj coal as a viable 
energy alternative to petroleum "will 
call fo r  satisfactory solutions to the tech­
nical, economic, social, and environmen­
ta l prob lem s "  in vo lved  therein
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tion is that it provides an ideal fuel for gas 
turbines in advanced combined-cycle power 
generators. In the combined cycle, stationary 
gas turbines are linked with steam turbines to 
yield a very high thermal efficiency. It is esti­
mated that the combined system can compete 
economically with conventional fossil fuel 
plants equipped with gas stack scrubbers.

Existing technology for low Btu gasifica­
tion of coal has served as a basis for efforts to 
develop gas of a high Btu content pipeline 
quality from coal. High Btu gas can be used 
as a substitute for natural gas and will be 
economical to transport over pipelines. In 
both high and low Btu coal gasification tech­
niques, sulfur is transformed to hydrogen 
sulfide, which is easily removed by already 
commercially available methods.12 However, 
in both gasification techniques (on an 
energy-equivalent basis), the cost would be 
$24 a barrel, or about twice the current price 
of a new, regulated interstate natural gas.

solvent rejin ing

Solvent refining is a method of rendering 
high sulfur coal into an environmentally ac­
ceptable fuel at economical prices. In this 
process, coal is crushed, dissolved in a sol­
vent, and then a purification stage removes 
the sulfur. The purified slurry can then be 
either dried into a low-sulfur coal or 
transported by slurry pipeline. Solvent refin­
ing of coal also allows for separation of coal 
conversion facilities and the final user, thus 
permitting flexibility in the location of these 
facilities.13

coal liquefaction

Coal liquefaction was pioneered by the Ger­
mans during World War II. Essentially, the 
process involves a chemical reaction of coal 
with hydrogen at high temperatures and 
pressures to yield a variety of products. Most 
liquefaction processes yield two or three bar­

rels of syncrude for every ton of dry coal feed. 
For the United States, with its large coal 
reserves, the production of synthetic fuels 
from coal could be an attractive alternative to 
rising imports of oil and liquefied natural 
gas. The advantages of staying with liquid 
fuels are obvious: no great changes in tech­
nology are necessary by the consumer. The 
burden of investment is on the energy pro­
cessors and producers. Today, $24 per barrel 
is the floor under the world price, with most 
exporters between $25 and $30 per barrel.

MANY conditions will have to be met before 
coal can again fill a growing share of the 
world's energy needs. Implicit are an aware­
ness of the long-term energy outlook, policy 
decisions by governments to encourage both 
the production and use of coal, and public at­
titudes that make such policies feasible. Ex­
tensive facilities for mining, transporting, and 
burning coal must also be built. The con­
struction of such facilities will call for a huge 
capital investment.

Individual national governments will have 
to decide the extent to which they will en­
courage or discourage the expansion of coal­
consuming systems. Since long lead times are 
needed in shifting away from an energy- 
system dominated by liquid fuel, decisions 
must be made soon if such a shift is to be 
made before oil becomes less and less avail­
able and even more costly than it is today. 
Choices made in the next few years will in­
fluence the energy- industry for the next cen­
tury.

For the United States coal is not a scarce 
resource. Thus the nation could possibly- 
become an energy exporter. Exporting coal 
would have a positive effect on economic de­
velopment, employment, and the balance of 
foreign trade payments.

If coal is to serve as a significant energy- 
source, governments will soon have to adopt 
necessary policies to allow and encourage its



ENERGY, COAL 41

use. Both public and private investment deci­
sions will be needed to provide funds for 
opening new extraction sites, building 
transportation facilities, and developing the 
infrastructure for handling and burning of 
coal by consumers. The expanded exploita­
tion of coal will call for satisfactory solutions

Notes
1 Robert H. Connery and Robert S. Gilmour. The National Energy 

Problem (Lexington. Massachusetts: Lexington Books. 1974), p 76
2 Joseph J DiCerto. The Eleclru Wishing Well (New York Mac­

millan. 1976), p. 2.
3. Ibid
4 Ibid
5 Edward D Griffith and Alan W Clarke. "World Coal Produc- 

lion," Scientific American, January 1979. p. l3;John Hagel \l\. Alterna­
tive Energy Strategies Constraints and Opportunities (New York: Praeger.

to the technical, economic, social, and en­
vironmental problems associated with the ex­
traction and burning of coal.14

G ris so m  A  E l i ,  I n d ia n a

We are grateful to the Alabama Environmental Quality Association for 
use of the accompanying photographs.

1976), p 27
6. Connery and Gilmour. pp 171-72.
7. Ibid
8. DiCerto, p. 17
9 Connery and Gilmour. p 173.
10. Hagel, p. 32.
11 DiCerto, p. 13
12 Hagel, pp 31-33 
13. Hagel, p. 32.
14 Griffith and Clarke, p 47

O il  p o w e r  is the power which stems from the dependence of the consumer na­
tions on oil. This forms the basis of any successful application of the oil 
weapon and includes all factors which allow the producers to influence and 
control the political behavior of the consumers. The oil weapon, therefore, is 
one specific way of using oil power: other ways would be the threat to use the 
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ENERGY, AMERICA, 
AND THE MILITARY

Can we get there from  here1

Li e u t e n a n t  C o l o n e l J o s e p h  A. Br e e n

IF THERE are any near certainties in the 
complex world of energy and its potential 
impact on our society, this statement by 

Secretary of Defense Harold Brown is one of 
them:

. there is no more serious threat to the long-term 
security of the United States and to its allies than 
that which stems from the growing deficiency of 
secure and assured energy resources. 1

Current popular and scholarly articles often 
refer to the insidious nature of the energy 
problem and warn that the real danger lies in 
its becoming critical before the public even 
realizes it is serious.2

An illustrative analogy is that of a certain 
strain of bacteria with a doubling time of one

minute. One bacterium is placed in a bottle 
at 11:00 A.M., and by noon the bottle is full. 
The essence of the illustration is in the last 
few minutes before noon. At 11:55 the bottle 
is 97 percent open space—little cause for 
even farsighted bacteria to worry about space 
exhaustion. At 11:58 the bottle is one-fourth 
full, and a massive effort is launched to ac­
quire more living space. At 11:59, with the 
bottle half-full, three more bottles are lo­
cated, and the bacteria supposedly breathe a 
collective sigh of relief since they have effec­
tively quadrupled the original total space 
resource. At 12:00 noon the First bottle is full. 
At 12:01 the second is full. At 12:02 all four 
are full.3



The analogy is admittedly simplistic and 
the parallel to worldwide petroleum supply 
and demand obvious. Still, it contains a basic 
truth which Americans either have not yet 
recognized or. if they have recognized it, have 
vet to reach the point of demanding an ac­
counting for the stewardship of their elected 
representatives.

Not that some hesitation is unwarranted. 
In this situation, as in many others, the rela­
tive inertia of the democratic process could 
conceivably prove a blessing since the 
passage of time often clarifies muddied 
issues. There are, however, indicators that 
time is running out. Long-term forecasting of 
energy supply/demand may not be par­
ticularly accurate, and intense popular 
pressure for immediate action could be less 
than productive when the options are 
obscured ir. a haze of technological, political, 
and economic uncertainties. However, the 
potentially unpleasant realities stemming 
from our laissez-faire approach to energy 
management would seem to demand im­
mediate decisions and concurrent action.

Fortunately, the energy-related problems 
of the Department of Defense (DOD), and in 
particular the Air Force, are more clearly 
defined since the majority of our weapon 
systems are heavily dependent on liquid fuels 
for mobility operations. Assured access to 
these types of fuels is critical to our military 
effectiveness for at least the next twenty years 
and probably well beyond that. Defense 
energy issues, however, can be understood 
only in the context of the national energy' 
situation.

The United States

The United States energy situation affects 
all elements of society with growing concern 
and frustration. The nation’s appetite for 
petroleum developed during a period of rela­
tively cheap energy, the real price of which 
actually declined 28 percent during the fifties

and sixties.4 As replacement costs increased, 
public resistance to this reality, coupled with 
continuing government subsidies5 (in one 
form or another), kept prices artificially low.

Today, the predicament in which the 
United States finds itself can be traced 
directly to that earlier era of artificially low- 
cost energy. The legacy of cheap energy 
testifies daily in both the quantity of capital 
goods in this country and the energy ineffi­
ciencies of our automobiles, homes, and 
manufacturing processes when compared to 
other members of the Organization for 
Economic Cooperation and Development 
(OECD).6 Figure 1 illustrates the character 
of U.S. productivity per unit of energy con­
sumed. Note that other nations, Sweden and 
Switzerland, for example, maintain similar 
standards of living with per capita energy 
consumption less than half that of the U.S. 
The size and diversity of the U.S. do not fully 
explain such consumption. Energy ineffi­
ciencies are major contributors.

Increased demand, decreasing reserves of 
domestic petroleum, and the dramatically ris­
ing price of imported crude have prompted 
the Carter administration to announce three 
overriding energy objectives:7

Immediate objective: to reduce dependence 
on foreign oil and vulnerability to supply in­
terruptions. Given the average citizen’s reluc­
tance to adapt voluntarily to current energy 
realities, the domestic political climate, tech­
nical limitations, and the absence of any ex­
treme international threat, one need not be 
gifted to visualize the difficulties inherent in 
achieving this objective in the foreseeable, 
much less immediate future!

Medium-term objective: to keep United 
States imports sufficiently low to weather the 
period when world oil production ap ­
proaches its capacity limitations. Forecasts 
for this event vary from 1983 to the next cen­
tury. Politically induced reductions in Ira­
nian and Saudi Arabian production, not an 
irrational notion in light of events in these
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Figure I. Energy consumption per unit o f gross national product

nations in 1978-80, could see the supply and 
demand curves meet as early as 1981.8 The 
uncertainties here are understandable given 
the multiplicity of variables and the dramatic 
role any one of them could play. Demand it­
self pivots on an increasingly interdependent 
world economy. Supply, especially from the 
Organization of Petroleum Exporting Coun­
tries (OPEC), is subject to a host of political 
as well as economic equations.

Long-term objectives: to have renewable and 
essentially inexhaustible sources of energy for 
sustained economic growth.

The administration’s objectives are set 
against an increasingly frustrating reality. Re­
cent U.S. energy consumption has been 
about 38+ million barrels per day oil 
equivalent (mbdoe)9 with domestic primary 
energy production reaching approximately

29+ mbdoe.10 The majority of the daily 
energy shortfall of 9 mbdoe, a major source 
of U.S. economic and military concern, is 
made up by imported petroleum. (See Table
I )

Opportunities for appreciably increasing 
domestic crude production do not appear

Table I. U.S. net imports crude oil/products, 1977

Percentage of
Bb1/day (thousands) Total U .S. Imports

OPEC 7,234 83
(0APEC* 3,625) (42)

Other 1,469 17

Total 8,703 100
‘ Organization ot Arab Petroleum Exporting Countries 

Source: CIA Handbook o t Economic Statistics 1978. p. 88
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1980 1985 1990
Optimistic +17.7%  +34.4%  +37.5%*
Mean +8% +13.5%  +18.8%
Pessimistic - 1 °/'° -1 %  +5.2%

'Even the most optimistic long-term increase (37 5 percent) represents only 13 2 mbd 
total production Current U S consumption is already nearly 20 mbd 

Note: Protections assumed decontrol ol domestic oil production
Source: Derived trom U S Congress Senate. Committee on Energy and Natural Resources,

Energy: An Uncertain Future. No 95-157 (Washington Government Printing Office,
1978). p 32

Table l l  Forecasts for increased domcstu oil production 
(percentage increase over 1977 total domestic production)

promising. Twelve major oil firms provided 
data in response to a Congressional Research 
Service request for forecasts of domestic 
petroleum production to 1990. The best, 
average, and worse case forecasts for in­
creased domestic production over 1977 pro­
duction of 9.6 million barrels per day (mbd) 
are shown in Table II.

A comparison with demand projected dur­
ing the same period reveals an even more 
serious shortfall between domestic supply 
and total requirements. A mean of 25 major 
studies produced between 1960 and 1975 
and 15 studies developed from 1976 through 
1978 shows the effect of current events, 
moods, and politics on long-range forecasts. 
(See Table III.)

The point is that current forecasts, even 
though considerably lower than earlier esti­

mates, predict a significant increase in de­
mand for decreasing conventional energy 
reserves. (Granted these forecasts are all sub­
ject to uncertain variables and what 
Franssen, in his recent analysis, refers to as 
Zeitgeist or the “spirit of the time.” )11

Perhaps one encouraging aspect of the 
U.S. energy picture is that the energy-to- 
GNP ratio (illustrated in Figure 1) is being 
revised. In reality, the ratio (or multiplier) 
has varied considerably during the past 
quarter-century and has been favorably 
reduced during the 1970s.12 In other words, 
continued real growth does not intrinsically 
require directly proportional increases in 
energy. However, reducing that ratio further 
will require higher efficiency in energy pro­
duction, industrial processes, and methods of 
transportation.

Table III . Forecasts o f  U.S. energy demand

Date
of Forecast

GNP
Growth Rate (%)

Energy Demand 
Growth Rate (%)

Forecast
Demand

1980
(Quads*)

1985 1990
1960-75 3.49 3.61 89.8 110.7 130.8
1976-78 3.71 2.97 85.96 97.5 110.95

Percent Change +6% -1 8 % -4 % -1 2 % -1 5 %
'One quad ^  1 quadnllion (1 x  10,s) Btu or approximately 173 million barrels ot oil

Denved trom U S Congress, Senate. Committee on Energy and Natural Resources, 
Energy An Uncertain Future No 95-157 (Washington Government Printing Office 
December 1978). p 18
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Nearly half the current U S. demand for 
energy is met by oil, and nearly half of that 
oil is imported. With present and predicted 
technology, domestic oil production, even 
under the most optimistic scenarios, will be 
little more than it is at present. Table IV, 
using an average derived from a cross section 
of major forecasts since 1975, reflects the im­
pact of the 1973-74 embargo on the 
unrestrained optimism of earlier days; 
reduces bias to an acceptable minimum, it is 
hoped; and indicates the magnitude of the 
potential problem (i.e., increasing U.S. 
petroleum shortages and greater dependence 
on imports).

To place these figures in perspective, 9 
million barrels per day (the lowest level of im­
ports) is close to Saudi Arabia’s total daily 
production, or double Iran’s total daily ex­
ports before the Shah departed. Nine million 
barrels a day exceeds the Soviet Union’s 
1977 crude consumption and is more than 
160 percent of Japan's crude consumption 
during the same period.13

Should the U.S. continue to function as a 
petroleum-based economy, either by default 
or conscious decision, what sources will be 
available to provide for demand beyond our 
domestic supplies?

Outside of OPEC, only Mexico has the 
potential for near-term (1980-85) excess 
capacity, and Mexico’s oil prospects are 
another patchwork of uncertainties. Her 
proven reserves, oil and gas, have increased 
by a factor of seven in less than four years.

Potential reserves may rival or even exceed 
those of Saudi Arabia. Official U.S. esti­
mates of Mexico’s productive capacity in the 
1980s range from 4 to 10 million barrels per 
day, yet Mexican President Lopez Portillo 
has set a production target of only 2.25 mbd 
by the end of 1980 and is very sensitive to the 
inflationary potential of sharply increased 
production.14 The higher U.S. figures may 
represent available petroleum resources but 
are almost certainly neglecting more impor­
tant factors, not the least of which is North 
America’s cavalier treatment of its proud 
southern neighbor. The United States is a 
natural, but not the only, market for Mexican 
hydrocarbons. Mexico has the technological 
know-how, and capital input from other 
members of the Organization for Economic 
Cooperation and Development would be a 
rational investment. In the future Japan 
alone may be purchasing “about 20% of 
Mexico’s total production.’’15

Acutely aware of the problems associated 
with a booming oil economy, Mexico’s ulti­
mate production seems to depend more on 
what she perceives as a reasonable balance 
between recession and overheated develop­
ment, rather than U.S. (or others’) require­
ments. Though not a member of OPEC, 
Mexico will not sell her oil below market 
price unless there is a collapse of world de­
mand. In fact, it may be sold well above the 
OPEC price. The advantages of relative 
physical security and shorter lines of supply 
would seem to be incentives for the U.S. to

o il s u p p ly p r o je c tio n s  1 9 8 0 - 9 0  ( m i l l i o n s  o f  b a rre ls  

Domestic

p e r  d a y )

Imports
Production Imported (percent ot total)

1980 10.7 9.0 46%
1985 11.3 10.2 47%
1990 11.2 11.7 51%
Sou res Denved from U S Congress, Senate. Committee on Energy and Natural Resources, 

Energy An Uncertain Future. No 95-157 (Washington Government Pnntmg Otlice. 
1978), p 21



pay a premium for Mexican crude.
There is also the professed reluctance of 

Mexican authorities to flare gas in order to 
meet higher crude oil quotas. The U.S. is in 
a better position to take advantage of this gas, 
and it is far more economical to pipe across 
the border than to liquefy and export 
elsewhere. Again, the U.S. may be well ad­
vised to pay a premium for gas in order to en­
courage Mexican oil production.16

Mexican exports, while welcome, would 
satisfy only a small percentage of forecast 
U.S. petroleum requirem ents. W ithin 
OPEC, only Saudi Arabia seems to have 
reserve capacity to meet projected worldwide 
demand.17

The dotted line in Figure 2 represents an 
actual reduction in forecast capacity due to 
Iranian restrictions on crude production. 
(Iranian productive capacity was expected to

begin declining in the early 1980s for 
geologic reasons, independent of political 
decisions.) The dotted line is also indicative 
of a Saudi political and technical decision to 
reduce production. The Saudi government 
reduced by 25 percent ARAMCO’s plan to 
expand production to 16 mbd by 1983. Cur­
rent target is 12 mbd by 1986, and the ra­
tionale, according to the Saudi authorities, is 
that the figure of 12 mbd in the mid-1980s 
will keep the world oil market in balance at 
constant or slowly rising real prices.18 A 
series of technical, financial, and political 
factors, explained in a recent staff report to 
the Senate Subcommittee on International 
Economic Policy,19 could keep Saudi pro­
duction at the current range of 8-10 mbd for 
years.

For all practical purposes, the majority of 
the petroleum requirements of the U.S. that

Figure 2. OPEC oil: supply-demand gap

CIA, The International Energy Situation; Outlook to 1985, BR77-102400. April 1977.
Ohio State University. National Secunty, Mobility Fuels, and the Delense Production 
Act. March 9. 1979
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cannot be met by domestic production may 
be available, if at all, only from a few primary 
sources. And these producers view U.S. re­
quirements as only one of an extended series 
of complex and uncertain factors in the 
political process.

At best, the world’s finite and dwindling 
petroleum resources may be considered as 
swing fuels, simply buying time to seek 
economically acceptable alternatives. Even­
tually, as fossil fuels become unacceptably 
expensive for energy' production, renewable 
energy sources will predominate. Fossil fuels 
will then be available only for unique func­
tions and raw materials.

Alternatives

The United States is blessed with a series 
of potential alternatives to imported 
petroleum. These alternatives could provide 
both the liquid fuels, for which our systems 
are designed and to which we have ac­
customed ourselves, and for energy' sources 
which could provide heat and electricity 
thereby freeing petroleum for petrochemical 
feedstocks and essential mobility fuels. Once 
again, though, a number of uncertainties— 
price and availability of petroleum and 
natural gas, water requirements, environ­
mental impact, social dislocation, vested in­
terests, and public and bureaucratic inertia— 
combine to recertify the old caveat: There is 
no free lunch.

coal

Coal dominated U.S. energy production un­
til World War II and today constitutes a ma­
jority of U.S. fossil fuel reserves. Commercial 
processes of varying efficiency now exist that 
convert coal to liquid or gaseous forms. Coal 
production compared to other fuels has been 
disproportionately slow in increasing, and 
these rises represent no real increase in the 
coal share of the energy market.20 Increasing

this share may be limited by various con­
straints: environmental, direct economic (de­
mand, capital investment, transportation), 
and even technical; however, there are no 
reserve constraints. Known coal reserves are 
more than adequate for any likely degree of 
exploitation into the next century.2*

A conscious political decision to substitute 
coal for oil in many sectors would seem to be 
a mandatory first step in the transition from 
oil. Federal incentives to support that deci­
sion would accelerate the process and con­
tinue an established precedent.22

A brief glance at eastern versus western 
coal supplies will serve to highlight a few of 
the technical and economic considerations 
influencing coal production. Only one-third 
of U.S. coal reserves, mainly western, are ac­
cessible to surface mining. Stripping, a rela­
tively economical procedure, poses environ­
mental problems. Western coal typically con­
tains less energy (Btu) per ton than eastern or 
Appalachian coal. It is. however, low in 
sulfur, an environmental plus. Water, always 
an issue in the semiarid Southwest, is neces­
sary for both production and land reclama­
tion following strip mining and could be the 
deciding factor.23 Technology can probably 
be relied on to provide a solution to ease the 
water, transportation, and energy' transfer 
problem.24

U.S. proven resources of coal, 178,600 
million metric tons,23 have the thermal 
equivalent of nearly 800 billion barrels of 
oil—considerably more than current world 
reserves. This is more than enough to resolve 
our energy problem, but it took half a century 
to switch from coal to oil. Even the optimists 
do not give us until A.D. 2030 to change back 
to coal.

shale

Of U.S. oil shale deposits (with an estimated 
2000 billion barrels of trapped oil) some 6 
percent, or 120 billion barrels, are considered
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commercially attractive.26 This 6 percent is 
three times this country’s current proven and 
probable petroleum reserves. Shale deposits 
around the world have been used for small- 
scale energy production (burning) for more 
than a century.27

U.S. government and private efforts to ex­
tract oil from shale have run an intermittent 
course since 1948, with several major 
problems consistently blocking attempts at 
commercial feasibility. Waste management, 
the disposal of enormous quantities of spent 
shale with its associated alkaline and (possi­
bly) carcinogenic materials, and water for 
processing and environmental restoration 
lead the list of difficulties. Unfortunately, it is 
the water-scarce tri-border region of Utah, 
Wyoming, and Colorado that contains the 
richest and most promising shale oil reserves. 
Recent advances in modified in situ tech­
niques of oil recover)- hold promise for 
reducing problems in both waste manage­
ment and water use. Surface waste disposal 
problems and materials handling are re­
duced by 85 percent, and the threat of leach­
ing is appreciably reduced since surface 
waste materials are basic unprocessed 
shale.28

One would anticipate a reduction in water 
supply/disposal problems since water-oil 
ratios of 1.5:1 for conventional processing 
would be appreciably reduced by modified in 
situ production.29 Threats to aquifers and 
surface water should also be reduced. Im­
pressive as these improvements in shale oil 
production promise to be, large-scale com­
mercial operations would still leave millions 
of tons of rubble to challenge the resourceful­
ness of the industry and enflame the environ­
mentalists.

The prospect of rapidly rising costs for im­
ported oil may make commercial extraction 
from shale feasible in the near future. How­
ever, since actual production costs for the 
OPEC exporters are a small fraction of the 
market price of oil. they are in a position to

adjust crude costs to keep shale oil economi­
cally unattractive. From a national security 
point of view, the difference in shale and im­
ported oil costs might have to be paid as the 
price for lowering dependence and switching 
to other energy sources.

Coal and shale oils offer the major alterna­
tives to a petroleum economy during the 
transition period and into the indefinite 
future. U.S. tar sand deposits are small and 
not considered commercially exploitable, 
although Canadian deposits may eventually 
influence the U.S. economy. Energy sources, 
such as nuclear, and the less conventional 
solar resources (including hydro, w-ind, 
photovoltaics, bioconversion), and even 
geothermal are essential since they can 
replace petroleum in nonunique applica­
tions, e.g., heating and electrical power 
generation. Some are already available as 
supplementary mobility fuels. Gasohol, in­
stitutionalized in Brazil and now- appearing 
in the United States, is an excellent example 
of bioconversion adapted for use in internal 
combustion engines.

nuclear

Nuclear power production has grown 
steadily during the past three decades, 
though it has not lived up to its advanced bill­
ing. Mid-’60s estimates for U.S. nuclear 
power capacity in 1980 average 150 gigawatts 
(Gwe), the energy equivalent of more than 4 
million barrels of oil per day. Actual produc­
tion in 1977 was 46.2 Gwe, or about 12 per­
cent of U.S. electrical generation. As with 
other energy supply/demand forecasts, esti­
mates produced since 1974 show more 
modest increases in future demand. (See T a­
ble V.)

Franssen’s comprehensive study of world 
and U.S. energy projections lists some prin­
cipal reasons for the lower estimates since 
1975:

— Lower estimates of load requirements,
— Escalation of capital costs,
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— Speed at which additional units can be 
licensed,

—Opposition by interest groups, especially en­
vironmentalists, and

—Opposition by state governments to plant siting 
and waste management. 30

The 1980 forecast of 65.5 Gwe should be 
very close to actual capacity since these 
facilities are on-line or will be completed 
soon. (The Three Mile Island accident and 
the shutdown of five East Coast plants in 
early 1979 are not reflected in any of these 
figures.)

Emotion-charged public debates may be 
expected to continue on the issue of nuclear 
power. Improved safety procedures and 
systems will be a positive result balanced by 
increased costs to institute and maintain 
them. Increasing cost and scarcity of nuclear 
fuels are also major economic factors in the 
equation. Efforts to control fuel costs by 
reprocessing spent fuel and via breeder reac­
tors are currently stalled by unresolved tech­
nical and political questions. Nuclear power 
will probably continue to grow since alter­
nate forms of energy production, at least in 
the foreseeable future, also pose serious en­
vironmental and cost problems of their own.

Furthermore, countries less blessed with 
alternatives to petroleum and natural gas 
may view dependence on nuclear power as 
their only hope. The U.S. might find that in­
ternational pressures to maintain an active 
nuclear program could have a major input

Table V. U.S. nuclear electric capacity (G w e)  

Actual

on domestic programs. Our economic and 
military ties force us to be sensitive to allies’ 
energy problems and see them as influencing 
our security. Within our capacity we must see 
them as our own. Added to this are the 
pressures of a nonproliferation policy that 
virtually assures our role, willingly or other­
wise, as a major nuclear functionary.

Fusion power may seem such a shining 
hope simply because of its distance from 
present or known realities. Steady progress 
has been made on high-energy inputs to initi­
ate the fusion process and on containment of 
the reaction, yet commercial demonstrations 
are not likely in the short- to medium-term. 
Its promise as a clean, nonpolluting, and vir­
tually infinite source of power will, it is 
hoped, be fulfilled. At best, its real potential 
will probably not be realized until the twenty- 
first century.

hydropower
About 14 percent of the U.S. electrical 
energy demand is met by hydropower, 
mainly from the Pacific Northwest. Lack of 
suitable sites and environmental issues, not 
the least of which are aesthetic, will more 
than likely minimize large-scale hydro (and 
geothermal) expansion. Hydro increases in 
the near term will come mainly from in­
creased generator efficiency and capacity at 
present sites. Current hydro input, about 1.5 
mbdoe, is not projected to increase more than

Forecasts dated 1975-78

1977 1980 1985 1990

46.2 65.5 132.4* 201.3
‘ 1979 estimate ot 113.0 Gwe appears more likely based on equipment operating or under 
construction at this time
Sourta: Oenved from CIA Handbook o t Economic Statistics 1978. p 95; and U.S. Congress,

Senate. Committee on Energy and Natural Resources, Energy: An Uncertain Future. No 
95-157 (Washington Government Pnnting Otlice. 1978). p 21
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30 percent by the year 2000. The concept of 
dispersed, small-scale energy technologies 
(so-called low-head hydro turbines), reminis­
cent of New England’s mill wheels, is an ap­
proach that seems to be gaining popularity. 
These systems, however, would contribute 
little to the national energy position by the 
year 2000, yet could potentially become an 
efficient supplement to irreplaceable fuels in 
many locations.

solar and  other sources

Solar sources are extremely promising in the 
long term. The solar source may be har­
nessed directly for thermal processes (heat- 
ing/cooling) or indirectly for production of 
electricity (wind, photovoltaics). The pro­
cesses could be small and dispersed or even 
centralized in large space platforms, with 
energy channeled to earth via microwaves or 
lasers. Devices in several categories, for ex­
ample thermal transfer and photovoltaic 
electrical generation, are already edging 
toward broader commercial acceptance. 
There are still unresolved technical/cost 
problems to overcome prior to large-scale in­
troduction.

Here, again, uncertainties plague pro­
jections. A Figure of 1.5-3.0 mbdoe by the 
mid-late 1980s31 seems realistic, and that in­
cludes hydroelectric generation. Mainline 
(oil, gas. coal, nuclear) energy producers’ 
fuel costs are highly unstable, thereby mak­
ing estimates of competitive solar technology 
that much less predictable. Photovoltaic costs 
per watt are decreasing though other basic 
costs for labor and materials are increasing, 
further compounding the problems of true 
cost estimation. Also, backup and energy 
storage systems will be required for most 
solar schemes, thereby further obscuring true 
or comparative costs.

As the solar constituency in this country 
develops political visibility, further subsidies, 
direct (such as now written into our tax laws)

and indirect (for example, space technology), 
will more than likely increase. The promise 
of efficient, renewable energy resources cer­
tainly w arrants con tinuation  of the 
established precedent that has provided over 
$200 billion in federal incentives for energy 
production, as shown in Table VI.3? There is 
little doubt that solar energy application is an 
idea whose time has come.

conservation

The implications of conservation, though not 
technically an alternative energy source, are 
self-evident. This is especially true given the 
quantities and efficiency of energy use in the 
United States today. Roughly half of the 
energy generated in the United States pro­
vides no useful work, and in fact increases 
thermal pollution. The most flagrantly ineffi­
cient consumer of energy resources was, and 
still is, the transportation sector. Approx­
imately 75 percent of the petroleum devoted 
to transportation provides no useful work, 
and 27 percent of all U.S. energy is con­
sumed by transportation. Half of this, about 
five million barrels per day, is consumed by 
automobiles. Opportunities for conservation 
in other sectors are not so dramatic, but these 
are definitely valid opportunities for stretch­
ing overall resources.33

Table VI Estimated cast incentives to 
stimulate energy production, 1918-77

(billions in (percent
1977 dollars) of total)

nuclear 18.0 8.3%
hydro 15.33 7.0%
coal 9.71 4.5%
oil 101.3 46.6%
gas 16.50 7.6%
electricity 56.58 26.0%

Total 217.42 100.00%
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Conservation, in effect, provides increased 
energy supplies and, like other sources, is not 
without problems of its own. In addition to 
requirements for capital investments, govern­
ment must walk a narrow line between 
reducing demand by increased efficiencies 
and simply depressing economic activities. 
Consumption is reduced by both, but many 
undesirable effects accrue to the latter.

Continued government incentives, such as 
the current tax relief for investment in insula­
tion, encourage conservation with less impact 
on economic activity. European practices and 
technology, such as cogeneration, offer 
further opportunities to reduce the energy-to- 
output ratio of our industries. Potentially 
traumatic changes in traditional life-styles 
and expectations hold many unanswered 
questions for the political fabric of our 
society. An important element in our ability 
to control these stresses shifts from domestic 
to foreign political figures as our dependence 
on imported oil increases.

Energy and the Military
It is this diminishing control over the most 

basic ingredient in the U.S. economy that 
could conceivably result in extensive de­
mands on the military' element of our na­
tional power. Yet here, again, is another 
dilemma. The armed forces, especially the 
Air Force and Navy, are more reliant on 
petroleum derivatives than almost any ele­
ment of our society and therefore highly 
vulnerable to shortfalls. Ironically, that ele­
ment of our national power which may be 
called on to ensure energy security for the 
U.S. or its allies could be severely con­
strained by a lack of energy’, specifically 
mobility fuels—virtually all derived from 
petroleum.

I suggest it is not only the abrupt cutoff of 
OPEC crude that poses the greatest threat to 
the military element but also the steady in­
crease in price and potentially misdirected

efforts at economy. Those in the military are 
quite familiar with the emphasis on “doing 
more with less.” This emphasis on improved 
management has introduced changes and in 
many instances clearly forced efficiencies 
where few existed before. However, under 
peacetime conditions, as price and shortage 
pressures increase, there is the temptation to 
reduce flying hours and steaming days 
beyond an as yet undetermined point where 
combat capability is curtailed. Reductions 
affect not only the combat skills of the opera­
tional crews but the supply and maintenance 
systems that support them.Without flexibility 
in these vital systems, combat effectiveness is 
drastically reduced. These pressures can be 
expected to increase. “Simulation” and 
“more efficient use of currently allocated 
resources,” both excellent approaches to the 
problem, must be carefully and realistically 
applied and evaluated lest dedicated (and 
anxious to succeed) decision-makers (at any 
level) accept degraded combat capabilities. 
Most commanders are familiar with the 
pressures implied by this situation.

In an abrupt, cutoff scenario, there is little 
doubt that petroleum would be allocated 
from domestic sources to meet the military’s 
needs. It is under a less traumatic scenario, 
such as we face today with the fuel 
price/availability squeeze, that the services 
are most susceptible to petroleum anemia. 
The military, dependent on petroleum-type 
mobility fuels through the rest of this century, 
faces possibly debilitating pressures. They are 
dependent on the policy action of civilian 
agencies to provide alternative fuels, and 
there has already been criticism of the lack of 
national defense consideration in planning 
and policymaking.34

The impact of DOD energy requirements 
may seem deceptively small since peacetime 
demands draw only 2-3 percent of the na­
tion’s energy. A more realistic appraisal 
would consider defense-related industries 
consuming an equal amount and DOD de­
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mands tripling under emergency conditions, 
with some 90 percent of the military’s de­
mands specifically for petroleum-based 
mobility fuels. The Department of Defense is 
already the largest single energy' consumer in 
the United States.35

A shutoff of overseas sources would make 
critical demands on our allocation and dis­
tribution systems. Nearly one quarter of 
DOD's petroleum supplies (almost 39 
million barrels per year) is purchased over­
seas, and half of this is jet fuel.36 An 
emergency means not only deriving fuels 
from domestic sources but transporting them 
to overseas locations. Under a minimum-im­
port emergency condition. Air Force aviation 
fuel requirements alone could require access 
to nearly 22 percent of all U.S. domestic 
crude production.37

The impact of 1979’s crude shortages and 
unexpected price increases on the interna­
tional market will undoubtedly put pressure 
on domestic allocations. Every cent-a-gallon 
increase in aviation fuel adds $36 million to 
the U.S. Air Force fuel budget—the approxi­
mate flyaway cost of five F-16 fighters. It is 
not difficult to understand the pressures that 
can be anticipated to cut beyond “fat” and 
into the operational readiness of our armed 
forces.

A report prepared for the House Subcom­
mittee on Economic Stabilization illustrated 
the potentially decisive role petroleum plays 
in our defense posture, as seen in Table VII.

A conclusion of that report commented:
. . augmented domestic oil production, 

limited as it may be by geologic realities, and 
supplementary mobility fuels from alterna­
tive sources, are now critical in terms of na­
tional defense.”38

In late 1978 a recommendation within the 
Department of Defense called for develop­
ment of a comprehensive Defense Mobility 
Fuels Action Plan. It emphasized the follow­
ing:39

— DOD/DOE cooperation to meet defense 
mobility fuel requirements through commer­
cial development of synthetic fuel.

—Technical and operational plans re­
quired for a post-1985 transition to synthetic 
fuels. This includes ensuring that DOD’s 
systems are capable of using both synthetic 
and conventional fuels.40

— Developing the industrial base to imple­
ment capability to use synthetic fuels.

The Army, Navy, and Air Force are cur­
rently developing a capability to use synthetic 
fuels in their respective systems.41

It is the Department of Energy that must 
face the major issue, and that is developing

T a b le  V I I .  P e r c e n ti le s  o f  th e  e n e rg y  b u d g e t  b y  w a r  ca te g o r ie s

Percent of National Percent of National
Type of War Energy Budget Oil Budget
A "Vietnam" without interruptions 

to oil imports
3 6.5

A "W W II" without interruptions 
to oil imports

4.6 9.5

Another Arab embargo 7.7 17.5
An Arab embargo with military 

reaction on a “ Vietnam”  scale
10.9 23.9

A "W W II" with 90 percent of oil imports 
blockaded

21.7 49.2

Source Ohio Slate University Eneroy and National Security Proied. Nations! Security. Mobility 
Fuels, and the Detense Production Act. March 9, 1979. p 22
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programs and incentive proposals to ensure 
that commercial quantities of synthetic fuels 
are available to DOD (and other) customers. 
The United States cannot afford to allow the 
lack of a single, clearly superior alternative to 
continually delay efforts to ensure secure 
supplies of mobility fuels for defense. The 
Deputy Under Secretary of Defense for 
Research and Advanced Technology, in sup­
porting a careful assessment of available op­
tions, warned that “. . . in our pursuit of 
careful studies and objective assessments we 
must not, by virtue of our failure to take 
decisive actions, foreclose on our ability to pro­
tect our national security.”42

F r o m  the foregoing, one could conclude that 
there are no shortages of potential energy 
resources. There does seem to be a shortage 
of certainties or political decisions on which 
paths to follow to reduce our present vulner­
ability to external economic or political deci­
sions inimical to our interests . . . and a 
shortage of time in which to do it. The lead 
time required to implement our decisions has 
already reached the point where U.S. energy 
vulnerability will continue increasing for 
years before the process can be reversed. The 
lack of one, or even a few, clearly superior 
alternatives seems to have hamstrung our 
ability to act decisively on one of the most 
serious problems of our time. The Uncertain­
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ucts. 60 percent of each barrel, would be available for other purposes 
Reduced domestic production in the future would mean a proportional 
increase in the percentage of crude required.

38 Buckncll el al., p 23
39. Davis, pp. 6, 7
40 To date, coal-based synthetic fuels require efforts to improve 

low-hydrogen characteristics. Problems include smoke, combuster 
liner temperatures, infrared signature, and poor thermal stability. 
(William L Stanley, “ Future Sources of Military Jet Fuels," Rand Cor­
poration P-6099, May 1978, p 6.) Shale synthetic fuel meets most cur­
rent standards, but has been high in particulate matter and gum and 
shows poor storage and thermal stability characteristics. (Gebtnan el 
al., "The Potential Role of Technological Modifications and Alterna­
tive Fuels in Alleviating Air Force Energy Problems," Rand Corpora­
tion R-I829-PR December 1976, p. 51.) These problems can be over­
come with current technology and further development

41 See the Army , Navy, and Air Force Energy Plans for a detailed 
outline of service plans/programs on all aspects of energy management. 
�4rmv Energy Plan (24 February 1978) prepared by Unified Industries. 
Inc . Alexandria. Virginia. Navy Energy Plan (OPNAV Document No. 
41 P4, 27 July 1978) and Air f  orce Energy Plan (July 1978), both pre­
pared by Tctra Tech . Inc,, Arlington, Virginia.

42. Davis, p 9 Emphasis added.



. . .  co lo r fhe c iv ilian  cCufe 
peacefu l and the m ilitary 
one m ar-hal . ”

CIVILIAN CONTROL 
OF THE MILITARY 

IN SOUTHEAST ASIA
C o l o n e l J o h n  Sc h l i g h t

SERIOUS scholarly analysis of the ques­
tion of civilian control of the military has 
traditionally been the preserve of the 

social scientists, usually political scientists 
and sociologists. In an attempt to make their 
subject more manageable and reduce a 
plethora of data to digestible proportions, 
these scholars tend to rely on several assump­
tions. Foremost among these is their use of 
institutional and organizational categories to 
define what they mean by civilian and mili­
tary. For the civilian part of the equation, they 
rely heavily on organizational charts peopled 
with individuals in mufti, while for the mili­
tary they look to uniform-clad bureaucrats. 
We are told, for example, that during World 
War II President Roosevelt turned the con­
duct of the war over to the military strategists.

56
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Or we hear that during the conflict in 
Southeast Asia President Johnson personally 
chose the targets to be struck in North Viet­
nam, or that at one time he even called a jet 
fighter pilot in midair to give him instruc­
tions. Examples like this suggest a clearer 
dichotomy between military and civilian than 
can usually be supported by the evidence. 
While such dramatic instances may have a 
ring of truth, their uncritical acceptance and 
repetition reinforce the idea of a rigid organi­
zational distinction between two self-con­
tained groups.

A corollary to this tendency to place 
civilians in one box and the military in 
another is to color the civilian crate peaceful 
and the military one martial. That care must 
be exercised in accepting such coloration has 
been amply demonstrated by Richard Betts,1 
who shows that the more warlike utterances 
and the decisions most likely to have led to 
military confrontation during the Cold War 
emanated from civilians; while the military, 
more attuned to martial realities, often pro­
vided the voice of moderation.

A second pervasive assumption, drawn like 
the first from organizational charts, is that the 
only type of control to be discussed is that of 
the formal, bureaucratic authority' enjoyed by 
a superior over a subordinate. In the military, 
for example, this form of control is exercised 
through the chain of command, which runs 
from the President through the defense secre­
tary, military chiefs, commanders, and on 
down. Also, too often implied in this rigid 
view of control is the assumption that deci­
sions, once made at the planning level, are 
brought to unaltered fruition on the field of 
battle by soldiers, sailors, and airmen re­
sponding automatically to perfectly under­
stood guidance from above. Examination of 
the details also weakens this assumption. 
Leaving aside the handful of dramatic in­
stances where it could be reasonably argued 
that the military set out intentionally to pur­
sue national policy by means somewhat at

variance with those envisioned in Washing­
ton, the slippage between planning and im­
plementation is often the natural conse­
quence of differing perceptions and of a 
more intimate, practical appreciation by the 
military of the capabilities and probable 
results of their technology. Analysts of 
civilian control would disregard this frequent 
and practical disconnect between theory and 
practice at their own risk.

How much would the traditional picture 
of civilian control of the military' change if 
these assumptions were discarded and 
replaced with others? What conclusions 
would emerge, for example, if civilian were 
redefined not along the lines of habiliment 
but as a mind-set encompassing political, 
economic, psychological, and social factors? 
How many of those who in present analyses 
inhabit the military cubbyhole would be 
moved over into the civilian box? And again, 
what would be the outcome if. instead of 
looking at job descriptions of individuals to 
discover the locus of control, emphasis were 
placed on the ideas that control events, with­
out concern for the garb of those who gener­
ate the ideas? How many of those now 
classified as civilians would emerge, while re­
taining their Brooks Brothers cover, as mili­
tary?

A close examination of the air war in 
Southeast Asia suggests that there was a 
surprising degree of role changing. The tra­
ditional distinction between military and 
civilian often broke down, due at least in part 
to the nature of the conflict. Uniformed peo­
ple were involved in pacification programs, 
monitoring economies, and dealing directly 
with Vietnamese province chiefs, who them­
selves combined military and civilian func­
tions. Conversely, one phase of the conflict in 
northern Laos was the responsibility of 
civilians in the embassy at Vientiane. Such a 
crossover of roles undermines the traditional 
and comfortable distinction between civilian 
and military. As a consequence, it bends to
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the breaking point the formerly accepted 
lines of control and forces us to look to 
specific cases to obtain even a glimmer of 
who controlled whom and, even more impor­
tant, what were the controlling ideas. To ex­
pect a neat generalization about civilian con­
trol of the military is more than can be hoped 
for.

The United States Air Force fought four 
wars simultaneously in Southeast Asia be­
tween 1965 and the end of 1972: a bombing 
war against North Vietnam in concert with 
the Navy and, on occasion, with the South 
Vietnamese Air Force; a war in northern 
Laos both against North Vietnamese supplies 
flowing to the Communist Pathet Lao and in 
direct support of Meo tribesmen and Laotian 
ground troops engaged with the Com­
munists; an interdiction campaign against 
the Ho Chi Minh Trail in the Laotian 
panhandle, again with the Navy’s assistance; 
and a war in South Vietnam itself in support 
of American and South Vietnamese ground 
forces. Each of these wars had its own objec­
tives and methods for achieving them, and 
each was pursued in a command and control 
environment that differed in many ways from 
the others.

The United States A ir Force 

fought four wars simultaneously 
in Southeast Asia . ..

The “organizational chart” for control in 
each of these wars was set up by presidential 
directive in March 1966. According to this 
arrangement, the Joint Chiefs of Staff (JCS) 
and the National Security Council were 
directly responsible for the bombing cam­
paign against North Vietnam. Since both of 
these groups were presidential advisers, this 
meant that President Johnson intended to 
keep close personal supervision of these

operations. The ambassador in Vientiane 
was given control over the wars in Laos, both 
north and south. Control of the action in 
South Vietnam was delegated to the military 
commander in Saigon, General William C. 
Westmoreland. This is the way it was on 
paper, but it did not always unfold that way 
in reality.

North Vietnam
The bombing raids against the north, 

being the most dramatic and politically sensi­
tive of the four wars, were monitored closely 
by Washington and are most frequently cited 
as an illustration of civilian control of the 
military. Despite the fact that this was the war 
the Air Force favored from the start and con­
tinued to espouse throughout the conflict, its 
shape when it began early in 1965 was 
molded by the political desire to impress 
Hanoi with America’s firmness and to boost 
the sagging morale of the South Vietnamese. 
Even the so-called military aspect of this ob­
jective (that is, to increase the cost to the 
north of continuing its support of the Viet- 
cong) was only partially military. Given the 
political and diplomatic equity that the 
American government had in the bombing, it 
was almost foreordained that the campaign 
would be gradual and an almost half-hearted 
attempt designed more as a diplomatic call­
ing card than as a serious attempt to halt the 
enemy militarily.

It is fashionable to illustrate the absolute 
nature of civilian control over the bombing 
campaign by quoting President Johnson's 
alleged boast that the military “can’t even 
bomb an outhouse without my approval.”2 It 
is undeniable that the organizational charts 
endowed the chief executive with this degree 
of control. But a closer look at the genesis 
and subsequent maturation of the bombing 
campaign suggests that military ideas were 
not as dormant as that remark might imply.

During the planning for the first bombing
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campaign, Rolling Thunder, there was much 
discussion of what it was expected to ac­
complish and how it should be conducted. 
The President's civilian advisers viewed the 
bombing as a psychological weapon whose 
value lay not so much in the physical damage 
it would inflict as in the threat it would pose 
to the North Vietnamese of greater pressure 
to come if they did not halt their aid to the 
southern insurgents. Many military leaders, 
on the other hand, argued strongly and con­
sistently for rapid, full-scaled strikes against 
military rather than psychological targets. 
The Joint Chiefs wanted to blitz airfields that 
sheltered MiG jet fighters, railroads that 
brought aid from China, petroleum storage 
areas that kept the military going, and the 
main roads through which reinforcements 
passed from north to south.3 The difference, 
in short, was between whether the real target 
of bombing should be the will or the 
capability of the North Vietnamese to con­
tinue their aggression in the south.4

For the first few weeks targets 
were chosen prim arily for their 

supposed political and psy­
chological value.

Rolling Thunder got under way early in 
March 1965 with the dispute unresolved. For 
the first few weeks targets were chosen pri­
marily for their supposed political and psy­
chological value. The stated objectives of the 
campaign were, in order of importance, to 
boost morale in the south, to show the north 
that the United States meant what it said, 
and to show that it could inflict pain on the 
north.3 The military criteria of inflicting 
physical damage and stopping or slowing the 
flood of reinforcements played little part. 
"Our primary objective," according to Secre­

tary' of Defense Robert McNamara, “was to 
communicate our political resolve.”6

But this soon changed when it became ap­
parent that the will of the north remained un­
daunted by the bombs. Exactly one month 
after the opening of the campaign, the ra­
tionale began to shift closer to the military 
one. By April the bombing was officially pic­
tured as an attempt to interrupt the infiltra­
tion of men and materiel from north to south. 
The new targets reflected this military ra­
tionale. Air strikes were now aimed at transit 
points, barracks, supply depots, ammunition 
depots, and communication routes including 
railroads, highways, and bridges. At this 
point McNamara told the press:

Now the cu rren t strikes against N orth  V ietnam  have 
been designed to im pede this infiltration o f  m en and  
m ateriel, an infiltration which m akes the difference 
between a situation w hich is m anageable  an d  one 
w hich is not m anageable internally  by the govern ­
m ent o f  South V ietnam . T h e  a ir strikes have been 
carefully lim ited to m ilitary targets, p rim arily  to in ­
filtration targets.7

The metamorphosis of objectives was com­
plete two years later when McNamara told 
Congress that:

O u r  prim ary objective was to reduce the flow 
an d /o r to increase the cost o f  the con tinued  in filtra ­
tion o f m en and  supplies from  N orth to South V iet­
nam .

It was also anticipated  that these a ir  operations 
w ould raise the m orale o f  the South V ietnam ese 
people w ho, at the tim e the bom bing  started , were 
un der severe m ilitary pressure.

Finally, we hoped to m ake clear to the N orth V ie t­
nam ese leadersh ip  that so long as they con tinued  
their aggression against the south they w ould have to 
pay the price in the no rth .8

The enemy’s capability had replaced his will 
as the object of attack.

The Rolling Thunder campaign lasted 
more than three years before President 
Johnson stopped it on 1 November 1968. 
During this time, target lists were gradually 
expanded and oriented in the direction 
originally sought by the Joint Chiefs. In addi­
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tion to hitting preselected targets, airmen 
were permitted to fly armed reconnaissance 
missions in which they could strike targets of 
opportunity not specifically designated by 
Washington. Early in 1966, the boundaries 
of these armed reconnaissance areas were in­
creased, although 30-mile rings were drawn 
around Hanoi and Haiphong, the north’s 
two major cities, which remained off limits to 
the bombers. In June the administration ap­
proved strikes against seven major petroleum 
depots within these rings, and in December 
the rings were reduced to ten miles. In 1967 
some exemptions were given for striking par­
ticular targets even within these rings. In 
August of that year, further relaxation of 
restrictions allowed the attack planes to bomb 
52 of 57 targets that previously had been 
proscribed.9

Each step in this gradual addition of 
targets was the result of a compromise be­
tween the political and military pressures at 
work on the President. The military pres­
sures were not always voiced by people in 
uniform. From the outset the American am ­
bassador in Saigon, Maxwell Taylor, 
deplored the piecemeal application and 
urged expanded bombing.10 The CIA direc­
tor, John A. McCone, was even more 
emphatic:

W e m ust also change the g round  rules o f  the strikes 
against N orth V ietnam . W e m ust hit them  harder, 
m ore frequently, and  inflict greater dam age. Instead 
o f avoiding the M igs we m ust go in and  take them  
out. A bridge here an d  there will not do the job . W e 
m ust strike their airfields, their petro leum  resources, 
pow er stations and  their m ilitary com pounds. T h is, 
in my opin ion , m ust be done prom ptly  and  with 
m in im um  restra in t.11

But the strongest “military” tones came 
from a different civilian quarter, the United 
States Senate. Following a review of the first 
two years of the campaign, the Preparedness 
Subcommittee in August 1967 strongly urged 
that the military voice be listened to. As a 
result, the bombing increased. Shortly there­
after Secretary McNamara resigned.12

Viewed solely from the aspect of targeting, 
military inputs seem to have carried at least 
as much weight as civilian ones in determin­
ing the shape of Rolling Thunder. Even by 
the traditional bureaucratic definition of 
civilian control, there was a slight relaxation 
of civilian oversight as time passed, due 
mainly to the administration’s disappoint­
ment with the initial results and relative 
downgrading of the bombing campaign 
when American troops began pouring into 
the south in late 1965. From the targeting 
point of view, therefore, it is an over­
simplification to speak unqualifiedly of 
civilian control of the military.

The enemy's capability  had 
replaced his will as the object of 

attack.

But while the influence of civilian ideas on 
targeting was gradually watered down during 
Rolling Thunder, it never wavered on the 
second of the Joint Chiefs’ demands, namely, 
that the bombing be quick and full scale. 
From the outset the Chiefs wanted to catch 
the enemy off guard and not give him time to 
recover and regroup. In their view, the ad­
vantages of hitting targets, even the right 
ones, would be lost if the job were not done 
quickly. But the job was not done quickly. 
Because each increase in the bombing cam­
paign resulted from a compromise, it ended 
up being three years of gradualism rather 
than decisive escalation. The bombers were 
called off 8 times between 1965 and 1968, 
once for 37 days, in hopes that the North 
Vietnamese would negotiate. Instead they 
replenished themselves. Looked at from the 
aspect of pace, civilian control of the cam­
paign remained predominant.
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For a year and a half after the bombing 
halt of 1 November 1968, the skies over 
North Vietnam remained relatively quiet. 
American planes continued to fly reconnais­
sance missions below the 19th parallel, and 
they were permitted to strike back at anti­
aircraft guns that fired at them. Throughout 
all of 1969 only 285 attacks were made 
against antiaircraft guns in the north, com­
pared with 105,700 sorties against a wide 
variety of targets two years earlier at the 
height of the campaign.13

The decision to continue the bombing halt 
through 1969 had a military as well as a 
civilian foundation. Richard N ixon’s 
assumption of the presidency early in 1969 
provided an excellent opportunity, had he 
wanted it, to end the bombing halt and 
resume Rolling Thunder. But military logic 
was by now dictating otherwise, and the 
bombers were carrying out the same mission 
elsewhere: on the Ho Chi Minh Trail in the 
Laotian panhandle, where full-scale interdic­
tion campaigns were under way. It was a 
military judgment that this was a more fruit­
ful area in which to slow down enemy in­
filtration than north of the demilitarized 
zone.

From the outset the Chiefs wanted 
to catch the enemy off guard and 
not give him time to recover and 
regroup.

T hroughou t 1970 and into 1971, 
American planes met increasing resistance 
over North Vietnam in the form of more 
sophisticated antiaircraft systems and 
stepped-up use of MiG fighters by the 
enemy. Slowly the rules were relaxed to per­
mit attacks on the defenses up to the 20th 
parallel and as soon as enemy radars locked

on to the attacking planes; American bomb­
ers no longer had to wait until fired on to at­
tack. It was the air commander’s (General 
John D. Lavelle) liberal interpretation of this 
latter rule that led to his replacement early in 
1972. The meekness of the American 
response in the north allowed a massive 
North Vietnamese buildup of forces, and in 
April 1972 they poured across the 
demilitarized zone in a murderous attack on 
the south.

The American air response to this invasion 
constituted the second campaign against the 
north, called Linebacker. Most of the restric­
tions were removed as American planes 
struck targets throughout North Vietnam up 
to within 30 miles of the Chinese border. 
Ten-mile rings around Hanoi and Haiphong 
were reinstated, within which planes could 
not strike without specific authorization. But 
the targets were military', and the pace was 
swift. For the first time in the war, U.S. 
planes mined North Vietnamese harbors, 
particularly that of Haiphong, which was the 
major entry point for materials from the 
Soviet Union. These American actions were 
based solely on the military need to stem the 
enemy’s invasion. Civilian control, in the 
sense of civilian ideas as motivating factors, 
were secondary. The Linebacker campaign 
(April-October) was aimed primarily at the 
enemy's capability and only tangentially at 
his will. During the eight months of the cam­
paign, U.S. aircraft flew more than 41,500 
sorties over the north,14 and the invasion 
ground to a halt. This was a military cam­
paign, pure and simple.

The final air action against the north took 
place at Christmastime 1972, when Hanoi 
appeared to be stalling on peace negotiations. 
The campaign, called Linebacker II, had as 
its stated objective persuading the leaders in 
Hanoi that they would be better off coming to 
terms. For eleven days beginning on 19 
December, almost 2000 sorties flew against 
targets in the Hanoi and Haiphong areas.
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The bombing stopped on 29 December, and 
three days later negotiations resumed. The 
extent to which Linebacker II forced the 
north to return to the negotiations is still a 
matter of dispute. What is beyond question, 
however, is that one purpose of the air cam­
paign was to get the enemy back to the con­
ference table, and, even though the targets 
were military and the pace swift, civilian 
goals controlled the attacks. More clearly 
perhaps than in any of the four air wars, and 
even more than in earlier campaigns in the 
war over the north, air power was being used 
for and controlled by civilian purposes.

In sum, the eight years of air activity over 
North Vietnam remained largely under civil­
ian control, even when that control is defined 
as a set of ideas rather than as a group of peo­
ple in civilian clothing. But even here the pic­
ture of civilian control is not as absolute as is 
often suggested. During a few periods, par­
ticularly in 1972, military control in the sense 
of targeting and pace predominated.

While Seventh A ir Force had the 
planes, however, it had little say 

in how they would be used.

Northern Laos

To the west of North Vietnam lay Laos, 
one of the three states that earlier had formed 
the defunct French Indochina and one in 
which the North Vietnamese had historically 
been strong, especially in the two north­
eastern provinces which abutted North Viet­
nam. North Vietnamese assistance to the 
local Communists, the Pathet Lao, continued 
throughout the war. Since an agreement in 
1962 limited the number of outside military

personnel allowed in the country, respon­
sibility for the American effort to support the 
Laotian government was given to the U.S. 
ambassador in the capital, Vientiane. A 
glance at the organizational chart would sug­
gest clear civilian control of operations. 
Would a closer look at the air action confirm 
or change this conclusion?

Of the four air wars, the one in northern 
Laos (called Barrel Roll) was by far the 
smallest. Until 1968 only 2 percent of all the 
air power used in Southeast Asia was devoted 
to operations there. The goals of both the 
North Vietnamese and the United States 
were the same for the area. Both sides 
realized that the fate of Laos was tied directly 
to the outcome of the battle in South Viet­
nam, and neither side aimed for complete 
victory' in the tiny kingdom. The war 
followed a seasonal pattern. Each year be­
tween November and April, the dry season, 
the North Vietnamese and their Pathet Lao 
allies swept westward across the central Plain 
of Jars, stopping short of the capital. When 
the rains resumed in April and May, they 
were driven back by government forces and 
Meo tribesmen supported by American air 
power.

The United States supported these opera­
tions because they tied down large numbers 
of North Vietnamese, who would otherwise 
be freed to fight in South Vietnam, and be­
cause Americans gained access to territory 
from which they could both monitor the in­
filtration down the eastern trails and direct 
the bombing campaign over North Vietnam. 
Operations in Laos had little raison d'etre of 
their own. Since northern Laos was a 
sideshow, living in the shadow of the greater 
effort to the east, the United States never de­
veloped as clear a policy for the war in that 
country as it did for the other wars. One of 
the ambassadors later told Congress that he 
could not recall having received more than 
half a dozen instructions from the State 
Department in over four years.15 Into the
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vacuum created by this absence of guidance 
flooded varied and at times competing 
programs, diluting what would appear on the 
surface to be the ambassador's total authority 
to control the war.

The United States Air Force flew two types 
of missions over northern Laos. On the one 
hand fighter-bombers from Thailand struck 
at the network of roads and trails over which 
equipment and men flowed from North Viet­
nam to the Pathet Lao. On the other, Ameri­
can planes led by forward air controllers 
covered Meo ground troops when they were 
engaged with the enemy.

Although the ambassador was responsible 
for American activities in Laos, the 1962 
agreement relative to the kingdom prevented 
the United States from stationing planes in 
the country. The embassy had to borrow 
planes from the Seventh Air Force in Saigon. 
While Seventh Air Force had the planes, 
however, it had little say in how they would 
be used. Air Force aircraft for all four wars 
came from a common pool tended by the 
Seventh Air Force commander. First priority 
for using these planes went to the needs in 
South Vietnam, followed closely by the re­
quirements for strikes against infiltrators in 
southern Laos. North Vietnam and northern 
Laos got what was left. In fact, the majority of 
missions were flown in northern Laos by 
airplanes diverted from North Vietnam or 
from southern Laos either because of poor 
weather or lack of immediate targets in those 
areas. The Seventh Air Force commander 
had to weigh each request that came to him 
from Vientiane against competing demands 
for aircraft elsewhere. Since he was responsi­
ble for not only the quantity but also the types 
of planes needed in four theaters, he tended 
to view the war in northern Laos differently 
than did the ambassador. Being closer to the 
ground action, the ambassador wanted 
planes to support Laotian ground forces in 
their battles with the enemy. The Air Force, 
taking a broader view, wanted to concentrate

on interdicting the supplies coming in from 
North Vietnam and being stored behind the 
battle lines.

This underlying difference of viewpoint 
surfaced in various ways during the nine 
years of fighting in northern Laos. Several 
times the ambassador sought to have some of 
the planes set aside for his exclusive use. The 
Air Force resisted any attempt, whether on 
the part of the Marine Corps or the U.S. 
Army in South Vietnam or by the am­
bassador in Vientiane, to carve out separate 
globules of air power to be dedicated to only 
one type of mission. In its view, airplanes 
should be used to perform several different 
roles, and aircraft were most effective if they 
were controlled by the air commander in 
Saigon, who could move them about to 
satisfy different requirements. In short, the

One of Washington's principal 
concerns was to avoid involving 

Communist China and the Soviet 
Union in the war.

Air Force insisted on maintaining flexibility.
Thus disagreement erupted from time to 

time into controversy over which type of 
aircraft was best for the limited war in north­
ern Laos: propeller-driven planes, which 
could get closer to the action but were 
vulnerable to ground fire, or jets, which flew 
faster and higher but were less prone to hits 
from below. The ambassador in Vientiane, 
wedded to close air support in this relatively 
relaxed war, pleaded for more propeller 
planes. The Air Force favored jets since they 
were better for interdiction and could also be 
used in the other wars. Since by early 1968 
propeller planes had been virtually driven 
from the skies over North Vietnam and 
southern Laos by sophisticated enemy anti­
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aircraft weapons, the only place they were 
still effective was in northern Laos. The Air 
Force viewed the ambassador’s requests for 
these planes as attempts to create his own air 
force composed of planes that could not be 
used elsewhere. Although the controversy 
simmered on, the Joint Chiefs and the Secre­
tary of Defense supported jets and, by inclu­
sion, emphasis on interdiction rather than 
close air support. In order to get planes, the 
ambassador traded away some of his control 
over the military' with which he was orig­
inally endowed. Even though the ambassador 
had authority to validate the targets that 
would be hit, the finite nature of Air Force 
resources and the Air Force’s need to control 
their use resulted in substantial de facto mili­
tary control of operations.

Whereas in North Vietnam it was the pro­
cess of target selection that took the edge off 
civilian control, in northern Laos the absence 
of attack planes in the country had the same 
kind of effect but to an even larger degree.

Southern Laos

American air attacks against North Viet­
namese infiltrators on the Ho Chi Minh 
Trail in southern Laos began in sporadic

Civilian control bowed to the 
reality of an overwhelming mili­
tary presence.

fashion early in 1965 as an adjunct to Rolling 
Thunder. Although the North Vietnamese 
had been using the network of roads and 
trails as a two-way street for years, in­
telligence reports noted a major increase of 
southbound traffic late in 1964 and into the 
early months of 1965. Planes from both

South Vietnam and Thailand began striking 
trucks, truck parks, transshipment points, 
and enemy soldiers in April of 1965 in what 
soon became a regular series of interdiction 
campaigns.

As in northern Laos, weather determined 
the timing of the bombing programs. The 
North Vietnamese moved supplies and peo­
ple during the dry season (November 
through April) and repaired and restocked 
supplies during the remainder of the year 
when the roads became muddy and impass­
able. American planes hit them during the 
dry periods and planned for the coming cam­
paign when it rained.

At first these strikes, like those over North 
Vietnam, were limited by political factors. 
One of Washington’s principal concerns was 
to avoid involving Communist China and the 
Soviet Union in the war. Also, since the 
planes were bombing in Laos from bases in 
South Vietnam and Thailand, the am­
bassadors in those three countries played an 
important political role in controlling the 
strikes. Of particular sensitivity was the posi­
tion of the Laotian government. Technically 
the Laotians were neutral in the war between 
the Vietnams. The American ambassador in 
Vientiane strove to preserve this neutral 
stance and adopted the position that 
American military interests should not inter­
fere with it. He was insistent that the United 
States could not carry' out its interdiction 
program in southern Laos without the full 
cooperation of the Laotian Prime Minister, 
Souvanna Phouma, and that Souvanna’s 
confidence could be gained only by being 
completely frank with him. This meant that 
the United States, if necessary, would have to 
pull its military punches on the trail if failure 
to do so would jeopardize the political situa­
tion. Air operations would have to be con­
trolled very carefully. Pilots were ordered to 
abort missions, for example, rather than in­
flict damage on friendly villagers. The Air 
Force would have to forego the use of napalm
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rather than risk the alienation of a friendly 
people and government. In short, the United 
States would have to bend over backward in 
executing its military mission in order to 
maintain the political foundation of its ac­
tivities.16

But while neat in theory, this picture of 
civilian control was modified in practice by 
the “fog of war.” In southern Laos, this fog 
consisted of bad weather and heavy jungle 
and mountainous terrain, similarity of 
targets, an elusive enemy, inadequate naviga­
tional aids to handle more than 5000 strike 
sorties a month, and a most complex set of 
bombing rules devised precisely to avoid 
political embarrassment. In one way these 
factors tended to increase civilian oversight of 
the bombing. Because of them there oc­
curred from time to time accidental bombing 
of friendly troops, civilians, and villages. 
Each time such an incident took place the 
ambassador had to explain to the prime 
minister what went wrong. As a result, con­
trols over the bombing became progressively 
stricter.

...g re a te r  restrictions on air 
power arose from within the mili­
tary itself.

But in another, more subtle way the cli­
mate and terrain of southern Laos modified 
the ambassador's control. As in the northern 
part of the country, targets were at first nomi­
nated by the embassy staff to Seventh Air 
Force in Saigon. These targets were dis­
covered by embassy-dispatched ground 
teams that roamed the countryside reporting 
by radio the location of supplies and soldiers 
that should be struck. The Seventh Air Force 
commander found this system of locating 
and reporting unsatisfactory. Due to at­

mospheric and climatic conditions, the 
reports were often so late that the enemy had 
gone by the time the planes arrived. In addi­
tion, the heavy jungle canopy made it 
difficult for pilots to find the targets that had 
been reported to them by someone else. The 
terrain and climate also made it next to im­
possible for planes to follow up their strikes 
with reconnaissance missions to assess the 
results of their bombing. As its navigational 
and reconnaissance equipment improved 
over the years, the Air Force found it much 
more effective to locate its own targets, and its 
success in hitting them and reporting the 
results improved greatly. The embassy’s con­
trol of targets was weakened.

Another factor worked against the am ­
bassador’s tight control of targets on the 
trail—the use of B-52s in the interdiction 
campaign starting early in 1966. The ques­
tion of who would control the big bombers 
was carried on in strictly military channels 
between the Strategic Air Command, the 
Military Assistance Command in Saigon, 
and Seventh Air Force. While delicate com­
promises were worked out to ensure that the 
huge planes would be able to perform their 
role in Southeast Asia without being diverted 
from their worldwide strategic alert mission, 
these decisions involved civilians in the 
theater only peripherally.

The momentous events of the first half of 
1968—the Tet offensive in February, the an­
nouncement in March of the coming end of 
Rolling Thunder, and the American decision 
in the summer to begin deescalating in Viet­
nam—virtually ended the ambassador’s con­
trol of air operations along the trail. When 
the bombing stopped over North Vietnam, it 
intensified in southern Laos. As a result, the 
portion of southern Laos that bordered on 
South Vietnam came to be treated as an ex­
tension of the battlefield in South Vietnam 
and came under the control of the military 
commander in Saigon. The Air Force had 
built a large infiltration monitoring center on
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the Laotian-Thai border from which it used 
air-dropped sensors to keep track of move­
ment on the trail. As more and more targets 
were developed from this center, the role of 
the ground teams, and with it more of the 
ambassador’s control, waned. Both the am­
bassador and Souvanna were more interested 
in the war in the northern part of the country 
which posed a more direct threat to the 
government. Consequently, they were willing 
to trade off control of strikes on the trail for 
more aerial assistance in their fight against 
the Pathet Lao. The aerial interdiction cam­
paigns against the trail between 1968 and 
1971 (called Commando Hunt) were solely 
military in purpose and were controlled from 
Saigon with little interference from Vien­
tiane.

The objective of the air attacks in both 
parts of Laos, north and south, was military: 
interdiction and close air support in the 
north, interdiction alone in the south. 
Although an eye was kept on the fragile 
status of the Laotian government, the air 
strikes were designed not for political persua­
sion but for stopping or slowing down the 
enemy. From this aspect, it is of secondary 
importance whether control was exercised by 
civilian-clad members of the embassy in 
Vientiane or uniformed airmen in Saigon. 
The purpose was military and, therefore, so 
became the control.

South Vietnam

Before the United States decided in 1965 
to send ground forces to South Vietnam, the 
American air effort consisted of training and 
advising the Vietnamese Air Force (VNAF). 
Air operations were strongly flavored by both 
the political relations between the north and 
the south and by the internal politics of South 
V ietnam. American Air Force advisers were 
prohibited from flying combat missions, 
although it proved impossible to train the

Vietnamese without doing so at times.17 
Aircraft bore Vietnamese insignia, and no 
jets were thrown into combat. The voice of 
the American ambassador in Saigon was 
heard throughout the councils, which deter­
mined the nature and extent of American 
participation.

South Vietnam still exhibited many of the 
characteristics of a feudal society. It was still 
largely decentralized with a weak degree of 
sovereignty emanating from Saigon. The 
people of the country lacked a tradition of 
looking to the government for strong central 
direction. Military, as well as economic, 
social, and political, affairs tended to break 
down into parochial groups and be colored 
more by local conditions than by a sense of 
nationalism. The VNAF was a poor country

M any uniformed people will con­
tinue to bemoan the restrictions 

and controls that prevented them 
from doing their best.

cousin of the Vietnamese army which con­
trolled it and which itself had strong political 
overtones. The VNAF was politicized not 
only in the sense of organizational control 
but also in its mission and its modus operan­
ds It was split into four parts, each assigned 
to one of the army corps. Even though the 
Americans had introduced the idea of 
centralized control and worked to strengthen 
VNAF headquarters, the force still operated 
largely on the local level. For example, targets 
were chosen and approved by the local 
civilian chief of the province in which the 
fighting was taking place. It was not unheard 
of for a province chief to call in air strikes on 
his personal political enemies who were not
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Vietcong at all. Even at the “national” level 
the air force figured prominently in political 
shakeups. A substantial part of the force was 
always kept on “coup alert,” ready for action 
if the political opponents of the incumbent 
head of state threatened to oust him. In Sep­
tember 1964, for example. Prime Minister 
Nguyen Khanh remained in power in the 
face of an attempted coup solely because the 
chief of the air force refused to contribute his 
planes to the revolt.

The large infusion of American ground 
and air forces starting in mid-1965 changed 
this. The American decision to intervene 
militarily was an admission that earlier at­
tempts to defeat the Vietcong by economic 
and political means were not working. The 
principal focus now became military, and the 
commander of the Military Assistance Com­
mand for Vietnam (MACV) was given wide- 
ranging control of the war. There remained, 
of course, organizational guidance from 
Washington. Military plans and requests for 
forces and materiel were approved there. The 
objectives of the war were also determined 
there. Military operations were harnessed to 
the national goal of, at first, defending the 
South Vietnamese from the insurgents and, 
after 1968, of preparing them to defend 
themselves.

The United States government placed a 
remarkable amount of trust in the judgment 
of the MACV commander and denied him 
little that he requested In 1965 the Secretary 
of Defense assured the military that it would 
be given whatever was needed to turn the 
tide.

Partially to avoid the Vietnamese political 
limitations, which had plagued the earlier 
advisory effort, and partly to defuse a possible 
Communist charge of colonialism, the 
MACV commander. General Westmore­
land. kept the American military command 
separate from that of the Vietnamese, thereby 
allowing him to pursue American solutions 
to his military problems. In theory.

Westmoreland was a member of the “coun­
try team,” that is, a member of the am ­
bassador’s staff and subject to his overall 
authority. But the preponderance of military- 
force in the country rendered such authority 
largely fictional. A good illustration of this is 
the pacification program, which attempted to 
keep the loyalty of the rural population by 
protecting them against the Vietcong and im­
proving their living conditions. This was es­
sentially a civilian idea pursued by the 
Saigon government for years with little suc­
cess. It did not stop when the Americans ar­
rived in force. In 1966 American support for 
pacification was increased and reorganized 
and put on a more formal footing. Since it 
began at the local district and provincial 
levels, and American military advisers were 
already predominant at those levels, the en­
tire program was placed under the control of 
General Westmoreland. The President ap­
pointed a special representative with the rank 
of ambassador to oversee the program, but he 
was placed on the staff of the MACV com­
mander.18 Civilian control bowed to the 
reality of an overwhelming military presence. 
Yet the controlling idea was civilian, even 
though responsibility- for its success resided 
in a uniformed general.

The position of the Air Force in this com­
mand structure w'as an intricate one, compli­
cated little by civilian control but seriously by 
the military command and control arrange­
ments that had evolved over time.

Restrictions imposed on air power in 
South Vietnam itself by “civilian control” 
were of two types, neither totally civilian nor 
particularly stultifying. The most general in­
hibition was a strategic one, the early deci­
sion to emphasize the ground war in the 
south rather than bombing the north. This 
decision was an amalgam of civilian and 
military thinking. It satisfied the civilian 
desire to be able to picture the war to the 
enemy and to the world as a defensive one 
and avoid making it appear like an attempt to
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subdue and conquer the north. But it was 
also the strategy favored by the American 
ground forces, which saw it as the only im­
mediate solution to the imminent collapse of 
South V’ietnam in the summer of 1965. 
Many in the Air Force continued to believe 
this was the wrong way to go and felt that air 
power was not being used to its best advan­
tage when it was employed as a backup to 
ground fighting.

The second type of “civilian” restriction 
was embodied in the rules of engagement 
that prohibited aircraft from operating in cer­
tain specified politically sensitive areas, such 
as near or across neighboring borders or 
around populated regions where mistakes 
could prove to be especially embarrassing 
politically.

But greater restrictions on air power arose 
from within the military itself. The Air Force 
had much wider responsibilities than did the 
other services and consequently a much 
more complicated system of controls. For the 
bombing campaigns against the north, the 
Seventh Air Force commander in Saigon 
worked for the Joint Chiefs, who acted 
through a military command in Hawaii. For 
air operations in northern Laos, he coordi­
nated with the ambassador in Vientiane. For 
the war in South Vietnam, which later came 
to include the extended battlefield in 
southern Laos, a small southern section of 
North Vietnam, and Cambodia (now Kam­
puchea), he was the MACV commander's 
deputy for air operations. At the same time, 
he came under the cognizance of the Chief of 
Staff of the Air Force in Washington. Serving 
so many masters led inevitably to doctrinal 
differences and, at times, seemingly irrecon­
cilable pressures on the Seventh Air Force 
commander. Convinced of the correctness of 
Air Force doctrine on the indivisibility of air 
power, for instance, the air commander in 
Saigon, while on paper responsible for all air 
power in South Vietnam, found himself 
pressured to split his assets into four almost

separate air forces—the United States Army, 
Marine Corps, and Navy and the Viet­
namese Air Force—each striving to do its 
own thing. The constant centrifugal pull of 
these forces represented a major limitation to 
his ability to maintain the flexibility of air 
power he needed.

In sum, greater control was exercised on 
air power within South Vietnam by the mili­
tary, whether that word be defined as 
uniformed people or military ideas, than by 
civilians and civilian concepts.

A n a l y s is  of civilian control of the military at 
the Washington decision-making level is 
useful during peacetime, when carefully 
negotiated separation of powers does not 
have to be tried in the crucible of combat. 
(Even on this level, however, the traditional 
definitions of “civilian” and “ military” 
should be altered to include ideas as well as 
people.) But the best laid plans of control are 
inevitably confounded in wartime when they 
become subjected to personal, doctrinal, 
political, economic, and psychological 
pressures, few of which can be fully foreseen 
or planned for. The “fog of war” still remains 
beyond the grasp of the computer.

In a war such as that which was fought in 
Southeast Asia, the lines between civilian and 
military are blurred even more than in a 
more conventional conflict. This makes it 
even more important to rely on ideas as well 
as the people who create them. No clear-cut 
conclusion on the lines in the Southeast Asia 
conflict is possible. Many uniformed people 
will continue to bemoan the restrictions and 
controls that prevented them from doing 
their best. From their point of view they are 
justified, even though controls appeared to 
have come as frequently from within the 
military as from without. Some civilian- 
suited individuals, on the other hand, still 
look back on the conflict as one in which 
military power was properly tailored to fit the
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body of national objectives. And from their 
perspective, they, too, are right. In the face of 
these divergent viewpoints, about all that can 
be concluded from the experience is that 
civilian ideas were as often expressed and
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O
F THE more important attributes of a 
senior Air Force officer are those that 
enable him to conduct successful military 

operations. These attributes were once equat­
ed to the military qualities of a warrior—his 
operational prowess, wisdom, dedication, 
and courage; but in today’s technologically 
intensive Air Force, another important 
dimension must be included among those 
necessary qualities of the military leader. 
This dimension is technological competence. 
It enables an officer to make decisions based 
not only on experience and judgment but 
also on scientific methods of analysis and in­
formation processing for the planning and 
execution of military operations.

Technological competence will become 
increasingly essential during the 1980s, when 
many of the underlying concepts of strategy 
and tactics will undergo significant evolu­
tionary changes as a result of the introduction 
of new weapon systems. Sophisticated 
weapons with automatic capabilities, such as 
precision-guided munitions and advanced 
command, control, and communication 
systems, will require a new generation of Air 
Force officers capable of using the full poten­
tial of the emerging computerized force 
structure. Also, with austere defense budgets, 
not only must the systems themselves be cost- 
effective over the total life cycle but also their 
performance in the operational environment 
must be optimal.

The requirement to maintain and operate 
technologically complex weapon systems im­
plies the need for people with superior tech­
nical capabilities to develop, acquire, and 
operate them also. Consequently, the opera­
tion of appropriate education and training 
programs for the Air Force, incorporating the 
latest scientific methods and techniques in 
military operations, is tantamount to main­
taining effective military forces.

Historical Perspectives

The use of scientific methods to enhance 
the effectiveness and success of military 
operations is not new. About 214 B.C. 
Archimedes helped break the Roman naval 
siege of Syracuse by designing machines of 
war, including catapults and missile throwers 
that terrified the Romans. One legend is that 
Archimedes constructed concave mirrors that 
burned the ships of Roman general Marcus 
Claudius Marcellus by concentrating the 
sun’s rays on them.1 This unusual defensive 
measure could perhaps be described as the 
first application of a directed energy weapon. 
In more recent times Napoleon, during his 
Egyptian expedition of 1798. enlisted the ser­
vices of the famous French mathematician 
Jean Baptiste Joseph Fourier.2 World War I 
witnessed the first serious attempts to apply 
established scientific methods to the solution 
of military operational problems. In 1916 
F red e rick  Lan Chester developed  a 
mathematical analysis of air combat,3 which 
later served as a fundamental model in devel­
oping theories of combat and calculating at­
trition rates in military operations. Also dur­
ing World War I. Thomas Edison conducted 
investigations into submarine warfare for the 
United States Navy.4 World War II provided 
still further impetus to such applications; and 
the discipline of operations research, in 
which scientific methods were applied to im­
prove military operations, was born.5

This new discipline originated in the 
United Kingdom, where it was called opera­
tional research. It resulted from the initiative 
of A. P. Rowe, Superintendent of the 
Bawdsey Research Station, who organized 
research teams to develop effective tech­
niques for using the then newly developed 
radar to locate enemy aircraft. At the out­
break of war on 1 September 1939, Rowe

71
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sent a small group of scientists from Bawdsey 
to the Royal Air Force fighter command 
headquarters at Stan more.6 This group play­
ed a very important role in developing inter­
ception tactics for British fighter aircraft, tac­
tics that played a decisive role in the Battle of 
Britain. By 1941 formal operational research 
groups had been established in all three of 
Britain’s military services.

As in Britain, the introduction of radar was 
responsible for stimulating scientific develop­
ment in the U.S. Army Air Forces. In Octo­
ber 1942, General Henry “Hap” Arnold 
urged all commands to establish operations 
research groups, and, by the end of the war, 
26 such groups were in existence.7

After World War II, operations research in 
both military and industrial applications 
began rapid growth. In the United States the 
Operations Research Society of America was 
formed in 1952. followed by the Military- 
Operations Research Society in 1966. Also a 
num ber of private and governmental 
organizations in operations research were 
established, such as the Institute of Defense 
Analyses in Washington, and the Studies 
Analysis and Gaming Agency within the 
Department of Defense. In Germany In- 
dustrieanlagen-BetriebsgeselIschaft was 
established as the principal institution in 
defense research for the German armed 
forces. In the United Kingdom the Defense 
Operational Analysis Establishment was cre­
ated to assist the British Ministry of Defense. 
Some of the other prominent centers of mili­
tary operations research in Europe are the 
SHAPE (Supreme Headquarters Allied 
Powers, Europe) Technical Center in The 
Hague, the Norwegian Defense Research 
Establishment, and the Centre Interarmees 
de Recherche Operationnelle in France.

The importance of operations research is 
emphasized at the highest echelons of the 
United States Army, Navy, and Air Force. 
The Army has an office of the Deputy 
Undersecretary- (Operations Research); the

Navy operates the Center for Naval Analyses; 
and the Air Force has its Studies and 
Analysis Office on the Air Staff.

There are indications in the Soviet Union 
that applications of scientific method to mili­
tary operations also receive much attention. 
Having achieved a substantial numerical 
superiority in weaponry, the Soviets are now 
placing greater emphasis on combat readi­
ness of their armed forces. Their force 
mobility, striking force, and firepower have 
increased in recent years, and the forces are 
showing greater concern for qualitative de­
velopment.8 In pursuing this goal the Soviets 
are striving for continuing introduction of the 
achievements of science and technology into 
military practice.9 Modern mathematical 
techniques are being applied to determine 
the optimum use of weapon systems, to 
achieve a better theoretical understanding of 
the conduct of large military operations, and 
to analyze the effectiveness of weapon 
systems.10

The importance of science and technology- 
in Soviet military practice was underscored 
by the late Soviet Minister of Defense atid 
Marshal of the Soviet Union A. A. Grechko 
when he wrote:

In this regard, the interests o f  reliable defense o f the 
Soviet M o th erlan d  dem an d  that we do not let up on 
the scientific exploration front, that we continue 
scientific research and  experim ental design work, 
that we m ake use o f the results o f  scientific and  tech ­
nical progress for creation o f p lann ing  m odels o f 
w eapons and  com bat equ ipm en t, an d  that we reduce 
the tim e for the in troduction o f  the results o f scien ­
tific research into p ro d u c tio n .11

The Scientific Method 
in Military Operations

To illustrate the scope of scientific 
methods and techniques in military opera­
tions, this section provides a cursory' sum­
mary of the more important categories. How­
ever, the list is by no means complete.
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theory o f combat
As previously mentioned, in 1916 Lanchester 
developed basic concepts for a theory of com­
bat. He stated that if the number of blue 
combatants (or weapons) is denoted by X r  
then the attrition rate of the blue force dX^/dt 
is equal to the product of the effective firing 
rate of the red force a r  and the number of 
the red combatants (or w'eapons) X r . 
Mathematically, this is expressed as

dXB = - ol rX r  
dt

where / denotes time and the negative sign 
signifies attrition, i.e., force reduction in 
combat. Similarly, for the red combatants (or 
weapons)

dXB = - a  r X r  
dt

These equations, or their modified forms in 
which ot r  and a r  are not constant but vary 
with time and depend on the size of forces in­
volved, are still used today in various analyti­
cal studies to express attrition rates in com­
bat. Exact solutions of these equations are 
obtained in terms of hyperbolic functions 
(cosh and sinh) as shown:

X r /N r  = cosh (v'a rol  r  t)
-  S~ 1 sinh (V« B a  R  0

and Xr /Nr = cosh (^Ja got r  t)
-  S sinh (yja roc r  t)

where S = (Nr /Nr ) Jot r /ol r  = force 
superiority parameter

and yja roc r  t = nondimensional time

N r  represents the number of blue combat­
ants (or weapons) at the beginning of com­
bat engagement (i.e., / = 0), and Nr  is the 
corresponding number of the red forces.

The parameter S can be used to measure

the force superiority of either blue or red 
forces. If S is greater than one, the blues are 
stronger than the reds, and the combat 
engagement will end in victory for the blues 
when the red force strength is reduced to 
zero, as shown in Figure 1; if .S' is less than 
one, the opposite is true; and if S is equal to 
one, neither side has an advantage. The 
parameter S can also be used to gain some in­
sight into a perennial argument for quantita­
tive versus qualitative superiority. Noting that 
neither side has an advantage when .S' is 
equal to one, we can then relate the quantita­
tive superiority Nr /Nr  to the qualitative 
superiority a r /(x r , as shown in Figure 2. 
Thus if the reds outnumber the blues 
numerically by two to one (i.e., Nr/Nr  =  

0.5), the blues will need a four-to-one 
qualitative advantage to achieve parity (i.e., 
a  B / a  R  ~  4)-

These simple results can only be regarded 
as a gross approximation to the real situation.

F ig u r e  1. V a r ia tio n  o f  fo r c e  s tr e n g th  ra tio  w i th  tim e .
T h e  a b sc is sa  rep resen ts  th e  ra tio  o f  s u r v i v in g  fo r c e s  m  
te r m s  o f  th e ir  o r ig in a l  s tr e n g th s .  T h e  h ig h e r  th e  v a lu e  o f  S 
th e  sh o r te r  th e  t im e  to a n n ih i la te  th e  re d  fo r c e .



qualitative ratio, u fl/ a „

F ig u r e  2. V a r ia tio n  o f  th e  q u a n t i ta t iv e  s tr e n g th  ra tio  N j j N g  
w ith  th e  q u a l i ta t iv e  s tr e n g th  ra tio  a  n / a  /; to a c h ie v e  fo r c e  
p a r i ty  in  a  c o m b a t e n g a g e m e n t

Nevertheless, they allow us to obtain useful 
insights into the dynamics of combat and 
identify the critical parameters affecting the 
attrition rates. Other applications of scientific 
methods to military problems are discussed 
here in considerably less detail.

probability theory and statistics

The theory of probability is a branch of 
analysis in which a function called the proba­
bility expresses the likelihood of an event to 
occur. The value of the probability function 
varies between 0 and 1. In some situations 
this function can be estimated through a 
numerical data gathering. The process of 
analyzing and making inferences from the 
data is encompassed in statistics theory. For 
example, gun or missile dispersion data can 
be used to determine the circular error prob­
able. Probability theory can be used to deter­
mine the probability of kill (PK), to obtain 
mathematical models of target coverage, and 
to design test procedures through which 
systems or equipment reliability can be 
established with a specified degree of confi­

dence. One of the most useful theorems in 
probability theory is the conditional probabil­
ity theorem (Bayes' theorem), which is used 
to determine probabilities of hit for multiple 
shots or for salvos.

decision theory
Recently, the methods of statistical inference 
have been modified under the general 
description of decision theory to analyze deci­
sion-making in the face of uncertainty—a 
common situation in military operations. 
Decision theory deals with a set of possible 
states that can be modified by the acts of the 
decision-maker. If all possible consequences 
of the acts are known and can be assigned 
utility factors, then an optimal choice of acts

S tu d e n ts  e n r o lle d  in  A F I T ' s  S tr a te g ic  a n d  T a c t u a l  S c i ­
e n c e s  ( S & T S )  s tu d ie s ,  an  1 8 -m o n th  g r a d u a te  p r o g r a m ,  
a c q u ir e  a n a ly t ic a l  te c h n iq u e s  f o r  in v e s t ig a t in g  w ea p o n  
s y s te m  a p p l ic a t io n s  in  th e  o p e ra tio n a l e n v ir o n m e n t.
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can be determined that maximizes the utility 
of all consequences incurred. I he available 
choices are best illustrated by drawing a deci­
sion tree, on which all possible decision paths 
are shown. If several consecutive decisions 
are needed, the selection process may call for 
the use of computers to find the optimum 
path.

linear programming
The analysis techniques known as linear 
programming have been developed to solve 
problems of allocation of resources subject to 
various constraining conditions. Such 
problems arise whenever a number of ac­
tivities must be performed but limitations on 
either the amount of resources available or

the manner in whic h these resources can be 
allocated prevent accomplishing each separ­
ate activity in the most effective way. The 
linear programming technique determines 
how these resources should be allocated in 
order to optimize the total effectiveness of the 
system. Problems that can be solved using 
this technique include the allocation of cargo 
among different types of aircraft for air 
logistics support, allocation of sorties to a 
target, allocation of bombs to a target system, 
and munitions storage.

queueing theory
Queueing theory deals with people or items 
in sequence and is used to minimize the cost 
of providing service or the waiting time of

T h e  A i r  F orce  I n s t i tu te  o f  T e c h n o lo g y  ( A F I T )  a t W r ig h t  -F a tte r so n  A F R ,  O h io , is  th e  A i r  F o r c e 's  p r in c ip a l  a g e n c y  /o r  
s p a i a l i z e d  p r o fe s s io n a l a n d  te c h n o lo g ic a l  e d u c a tio n . T h e  E n g in e e r in g  B u i ld in g  is o n e  o f A F I T ' s  n e w e r  fa c i l i t ie s .
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users. Many maintenance problems in the 
Air Force can be treated as queueing 
problems, since items requiring service are 
like users of service. Moreover, inventory- 
problems and sortie generation can be treated 
as queueing problems. Some military opera­
tions consist of a network of tasks to be car­
ried out only once, some simultaneously, and 
some in sequence. In such processes coor­
dination of starting times is necessary to op­
timize the final outcome. Queueing theory is 
useful here in determ in ing  optim al 
schedules.

network analysis

Network theory can be applied to the net­
work routing problems that commonly arise 
in communication and airlift support. A typi­
cal problem is finding an optimum route 
(fastest, least costly, shortest, or most surviva- 
ble) between two or more locations in rela­
tion to the total time, cost, distance, or sur­
vivability. Air Force applications of network 
theory are important in flight scheduling, 
logistics support, and determining the sur­
vivability of communication networks or 
strategic bombers.

game theory

Game theory is used to study conflict situa­
tions involving more than one decision­
maker. Its mathematical form is in many 
respects similar to situations represented by- 
common games of strategy, such as poker, 
tic-tac-toe, checkers, bridge, and chess. Con­
flict situations arise if the interests of two or 
more sides pursuing different goals clash. 
Without doubt, any situation in combat ac­
tions can be classified as a conflict situation. 
The main purpose of using game theory is to 

draw up plans of action for the rational 
behavior of the players involved. The plans 
represent optimal strategies for each player. 
Game theory provides a number of theorems

applicable to studies of choices of different 
military strategies.

differential games

Differential games are used to study conflict 
situations in which the players may vary their 
strategies with time. Only a very limited 
number of problems can be solved. The most 
important class for which solutions are avail­
able is that of pursuit games in which two 
persons are involved, the pursuer and the 
evader. This class of problems has practical 
applications in the study of pursuit and eva­
sion in air battles or the pursuit of a missile 
by an antimissile.

war-gaming and simulation

Through the process of modeling the real en­
vironment, military operations can be simu­
lated by means of war-gaming or computer 
simulations. In war-gaming, which may in­
volve map maneuvers, sand tables, or com­
puter interactive games, people play roles to 
simulate the decision process, while simula­
tions use computer algorithms to represent 
the decision-making process. Computer 
simulations usually employ random numbers 
to determine the outcome of random events 
and in such cases, because of the probabi­
listic nature of the outcome, are called Monte 
Carlo simulations.

Simulated warfare provides a means of 
gaining experience, exploring the conse­
quences of alternative strategies and tactics, 
identifying weaknesses, and improving skills 
without the necessity of “acting out” the 
situation in the real world. War-gaming tech­
niques have been used extensively to train 
officers in military- forces throughout the 
world. Gaming exercises simulate the search 
for novel and more effective strategies and 
tactics and encourage innovation. But. more 
important, motivations aroused in war-gam­
ing in peacetime may have carry-over values
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that will pay off handsomely in the ultimate 
test of actual war.

New Program at AFIT

Recognizing that improvements in the 
management of operational planning of Air 
Force systems could be made through 
specialized graduate education, the Air Force 
Institute of Technology (AFIT) developed an 
18-month graduate program in Strategic and 
Tactical Sciences (S&TS) leading to a 
Master of Science degree.12 During the sum­
mer of 1976 the original concept was pre­
sented to the major operating commands and 
the Air Staff. Although the program grew' out 
of an AFIT initiative, it was structured in 
response to potential user needs. The first 
class of students entered the AFIT program 
in August 1977 and graduated in March 
1979.

The S&TS curriculum has been designed 
in response to the growing need for quan­
titative and analytical techniques in opera­
tional planning and execution. This new 
curriculum can be construed as a merger 
of three academic areas: military opera­
tions, quantitative sciences, and weapons en­
gineering. In effect the curriculum creates 
a new operation-oriented scientific discipline 
unique in its conceptual philosophy and in­
tended applications. The curriculum pre­
sents an interdisciplinary program educating 
generalists in skills spanning the range of 
modern military engineering.

Although the S&TS program includes the 
essential analytical techniques in conven­
tional operations research degree programs, 
it differs from them in two important 
respects: First, all practical applications of 
analytical techniques discussed in the 
classroom pertain to military operations; and, 
second, students acquire considerable back­
ground knowledge of operations and the 
engineering of weapon systems. Conse­
quently, graduates from the program have a

good knowledge of the potentials and limita­
tions of military systems. This knowledge 
combined with analytical skills prepares 
them to perform meaningful analysis for 
weapons planning, employment, targeting, 
threat assessment, and performance op­
timization in a given strategic or tactical 
scenario.

To emphasize the value of this program to 
the Air Force, perhaps it is sufficient only to 
mention the types of problems studied in the 
Effectiveness/Trade-off Studies course in­
cluded in the program. Among the problems 
are the following:

• The definition of measures of weapon 
systems effectiveness and the combination of 
these measures into objective functions

• The specification of alternative means 
of employing weapons and supporting 
resources and the construction of new alter­
natives

• The description of weapons and 
resources available for use and the nature of 
constraints on their use

• The process of determining appropriate 
criteria for choosing preferred alternative 
means of weapon employment.

Students in the program are required to 
complete an independent thesis research proj­
ect on a topic selected from strategic and tac­
tical problems provided by the Air Force. 
The first class dealt with such typical topics 
as these:

• Comparison of the tactical air-to- 
ground systems effectiveness model and Red 
Flag operational training exercises

• Simulation model of attack helicopter 
survivability in a hostile artillery environment

• Inference of probability of kill of air-to- 
ground missiles in various attack modes

• Sensitivity of aircraft attrition estimates 
to aiming distribution parameters of anti­
aircraft artillery.



78 AIR UNIVERSITY REVIEW

T h e  military planner or decision-maker 
needs to know analytical tools and how and 
when to use them. The fast-growing require­
ment for technical managers of complex 
military operations has generated the need 
for operational commanders who possess 
quantitative skills at almost the same level as 
the engineer or professional analyst. The art 
of military operations has now been 
transformed into an “art-science" specialty, 
which evolves around modern weapon tech­
nologies and scientific methods of analysis. 
Simply knowing the technology of weapon 
systems is not enough; operational command­
ers must recognize strategic and tactical im­
plications of the technologies involved and 
the available means of exploitation of these 
technologies in a possible military conflict.

Another important area to be emphasized 
by operational commanders and planners is 
the interaction between weapon systems de­
velopment on the one hand and strategy and 
tactics development on the other. All too fre­
quently new systems have been designed 
without a proper understanding of their ex­
panded capabilities, which invariably require
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A NEW MODEL FOR LAND WARFARE
the firepower dominance concept

L i e u t e n a n t  c o l o n e l  
R o b e r t s . Fa i r w e a t h e r . J r . ,U S A

. . . direct annihilation of the enemy’s forces must 
always be the dominant consideration.1

Clausew itz

T HE modern battlefield promises levels 
of intensity and destruction never be­

fore approached by man. Technology has 
provided the warrior with sophisticated 
weaponry that far outstrips anything 
known in World War II. Weapons 
capabilities have advanced so fast, in fact, 
that armies have had great difficulties in 
updating tactical doctrine at the same pace, 
and the military man finds himself driven 
by technology rather than making tech­
nology the useful servant of doctrine. In 
order to regain our mastery over tech­
nology. I posit the thesis that firepower 
should be the dominant variable in the fire­
power-maneuver equation.

Though my views seem heretical in light 
of current doctrine, they are presented in 
all seriousness and do not depart signifi­
cantly from a body of thought that reaches 
far back into history. For the most part,

these views are derived from a careful study 
of guerrilla warfare, blitzkrieg tactics, air 
power doctrine, and concepts for mobile 
warfare in a fluid environment. The es­
sence of the views is a vivid image of fire­
power-intensive engagements on a four­
dimensional battlefield, where time is the 
fourth dimension and success depends on 
the destruction of mass with precisely 
timed pulses of violence.

The Traditional 
Firepower/Maneuver Model

All great arm ies o f  the w orld rest th e ir land co m ­
bat pow er on the tank. . . tank  strength is the foun ­
dation  o f N A T O  defense .2

Napoleon’s military success, according to 
many historians, was due to his brilliant 
management of firepower and maneuver. 
Through the works of Jomini, Clausewitz, 
and a succession of military thinkers, 
Napoleon's basic model for land warfare has 
survived and, in a refined form, provides the 
basis for U.S. Army doctrine today.

79
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This traditional model, while emphasizing 
the integration of maneuver and firepower, 
places maneuver forces in the dominant role 
and supporting firepower in a subordinate 
role. It rests on the principle that one must 
physically seize or hold terrain-oriented ob­
jectives by concentrating superior maneuver 
forces at points of decision in order to destroy 
the enemy. As a corollary to the principle, 
supporting firepower augments the combat 
power of maneuver forces and, in concert 
with the plan of maneuver, supports the at­
tainment of maneuver force objectives.3

The advent of tactical air power changed 
this traditional land warfare model very little 
because aerial weapon systems were viewed 
by U.S. Army doctrine writers as just another 
form of flexible firepower with which to sup­
port ground forces. Although current 
doctrine now refers to land warfare as the 
“joint air-land battle,” and combat power is 
considered to be an amalgam of firepower 
and maneuver, the dominant-subordinate 
relationship between maneuver forces and 
supporting firepower remains essentially the 
same. Changes to doctrine have centered 
mostly on procedures and methods for 
managing fire support, accomplishing joint 
interfaces, and applying new technology.4 
For some, these changes suffice, but there are 
at least a few military thinkers who believe 
that more than superficial changes are 
needed.

The Need for New Doctrine
T h e  greater am ounts and  types o f  firepow er avail­

able on the battlefield have created extraordinary- 
problem s o f fire support coord ination . T hey  have 
also brought into question the entire  re lationsh ip  b e ­
tween firepow er and  m aneuver.5

There is a growing awareness that tradi­
tional doctrine may no longer meet the de­
mands of warfare. Further evidence comes in 
the form of new trends and developments.

• First, technology has led to conven­

tional weapons that can be fired at standoff 
ranges and do so with greatly enhanced ac­
curacy and lethality. These weapons threaten 
to make even the mainstay of battle, the tank, 
obsolete.

• Second, technology has provided 
sophisticated means for penetrative and 
standoff reconnaissance, intelligence gather­
ing, surveillance, and target acquisition 
(R1STA). These RISTA means can poten­
tially eliminate many of the “mysteries” of 
war, especially the ones relating to enemy 
dispositions and intentions, and can provide 
real-time target data.

• Third, command, control, and com­
munications (C3) systems utilizing electronic 
and computer technology provide vastly im­
proved capabilities for battlefield manage­
ment. While allowing a high degree of effi­
ciency through centralization, these C 3 
systems do incur the drawback of themselves 
becoming primary' targets.

• This leads to the fourth trend, the crea­
tion of a whole new field of military en­
deavor, electronic warfare. The objective of 
electronic warfare, stated succinctly, is to 
deny the enemy the use of his C3, RISTA, 
and fire control means while protecting one’s 
own means. Presumably, the electronic war­
fare advantage falls to the side able to field 
technologically superior equipment.

• Fifth, technology' has also resulted in 
some other effects on warfare. For example, 
in opposition to the general rule that battles 
with movement (Waterloo) are decisive and 
battles without movement (World War I 
trench warfare) are indecisive, technology 
promotes a desire to stabilize the battlefield. 
The air defense umbrellas and antitank 
shields of today are most effective when left 
in place, and armies are reluctant to move 
away from them. Further, as demonstrated in 
the 1973 Yom Kippur War, technology' is in­
creasing the intensity, tempo, and attrition of 
war. Fast-paced, violent firepower duels 
promise to exhaust the opponents and
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deplete their resources within a few days, 
making victory hang on the ability to 
reconstitute.6

• Sixth, there is no guarantee that land 
warfare wrill remain conventional. In all 
probability, tactical (and perhaps strategic) 
nuclear weapons will be used at some stage. 
If that happens, then the act of concentrating 
forces to achieve favorable combat power 
ratios may incur the penalty of presenting 
suitable nuclear targets to the enemy. A force 
that is unprepared to shift immediately from 
conventional to nuclear battle will be at a 
severe disadvantage. The necessary prepara­
tions go beyond just equipment and training 
and must include the development of a flexi­
ble doctrine.7

• Finally, Western nations are Finding it 
increasingly more difficult to receive public 
support for maintaining large standing mili­
tary forces. The monetary cost of providing 
the required equipment and its support is 
high, but even more at issue are the costs and 
other impacts of sustaining high levels of 
military manpower. As a result. Western 
military forces have been unable to keep pace 
with the quantitative and qualitative military 
improvements that continue to be made by 
the Warsaw Pact. The outgrowth of this has 
been the adoption of a “fighting outnum­
bered, while winning” concept,8 which has 
little chance for success. Logic dictates that 
when you pit a small capable force against a 
large capable one and both follow the same 
basic doctrinal game rules, the smaller force 
is unlikely to win.

These trends and developments point to the 
need for new land warfare doctrine. 
Whatever form it takes, it must maximize the 
advantages of new technology while 
minimizing the disadvantages. It must be 
affordable and supportable by Western na­
tions. Further, it must result in a credible 
deterrent while also providing the capability 
to defeat the Warsaw Pact or other enemies

in the event of aggression. Ideally, it would 
make the Warsaw Pact’s land warfare 
doctrine inoperative, thus placing the 
economic stress of massive military reinvest­
ment on the Warsaw Pact nations. Finally, it 
must be a flexible doctrine that incorporates 
the tenets of both conventional and nuclear 
warfare.

The Second Echelon 
Interdiction Concept

To say that no one is working the doctrine 
problem would be highly inaccurate. The 
truth is that a large-scale joint second echelon 
interdiction study is in progress under the 
direction of TAC/TRADOC’s Air Land 
Force Application Agency. The purpose of 
the study is to determine how best to integrate 
and apply both USAF and Army firepower 
means against the follow-on echelons of the 
Warsaw Pact ground forces. Conceptually, 
while NATO ground maneuver forces are 
defending against the attacking first echelon, 
joint supporting firepower means would be 
directed at the second echelon to attrit and 
delay it. The objectives to be achieved against 
the second echelon are straightforward. First, 
the second echelon would be delayed so that 
it would not arrive to reinforce until after the 
defending forces had defeated the first 
echelon. Second, since the defending forces 
would suffer attrition while fighting the first 
echelon, the second echelon would have to 
be attrited to the point where the defenders 
would retain an adequate defending combat 
power ratio. Also, it would be desirable to 
channel second echelon elements by fire­
power so that they would arrive in the close 
combat zone at places other than those of 
their choosing.9

To meet these objectives, NATO ground 
and air firepower means would be targeted in 
depth against the second echelon. One con­
cept envisions early location of second 
echelon forces through deep reconnais­
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sance.10 Subsequently, a program of fire­
power attacks would be executed to strip 
away supporting elements, to impede and 
channel movement, and to cause cumulative 
attrition of overall combat capabilities. This 
same concept also visualizes large-scale fire­
power attacks to degrade the enemy’s artillery 
and rocket forces located 5 to 20 kilometers 
behind the line of contact. These fire assets 
not only support the first echelon; they must 
also provide fire support for the second 
echelon when it reinforces, thus making 
them high-return targets.

Critical to the success of the foregoing con­
cept is the flawless integration ofjoint ground 
and air firepower operations against the sec­
ond echelon and in support of the overall air 
and land battles. Such integration will call 
for the establishment of a highly sophisti­
cated C-* system that can operate under all 
conditions of combat. This aspect is the prin­
cipal area of concern in the ongoing study 
efforts.11

Significantly, the second echelon interdic­
tion concept reflects a shift in military think­
ing. No longer must firepower be a total slave 
to the maneuver force battle at the line of 
contact. It is an important step leading 
toward the concept I propose and has had 
more than a passing influence on my own 
thoughts.

A New Air-Land 
Battle Model

W e’ll need five days and  five nights o f  real 
violence. . . .O u r firepow er will have a trem endous 
im pact on the ir ground troops, breaking the ir will to 
fight in addition  to killing them . After that, we'll 
need four m ore days to tidy up  the ba ttle fie ld .12

Lieutenant General 
James F Hollingsworth

If the second echelon can be made ineffec­
tive by the application of massed firepower, 
can the entire air-land battle be fought in the 
same manner? After extensive research and 
much reflection, I have become convinced

that the answer is yes, if one is willing to ac­
cept new doctrinal approaches to warfare. 
One of these approaches is a conceptual air­
land battle model, which I have named the 
firepower dominance (FIDO) concept. It is 
really only the bare framework of a model at 
this point, but it will serve as a means for me 
to convey my ideas.

The FIDO concept places firepower (that 
firepower which is not integral to ground 
maneuver forces) in the position of domi­
nance on the battlefield. It does this in accor­
dance with the following principles.

Firepower dominance. Firepower dominates 
over maneuver as the primary consideration 
for battle planning and execution. The fire­
power objective is to destroy and defeat 
enemy land and air forces. Maneuver forces 
are subordinate to firepower forces and will 
be utilized as a form of augmentation. 
Specifically, maneuver forces will cause the 
enemy to deploy, help channel the enemy 
into killing zones, destroy isolated enemy ele­
ments that escape firepower destruction, pro­
vide rear area security, secure assigned ter­
rain, and be prepared to exploit the results of 
firepower.

Dispersal. Firepower and maneuver assets 
will be dispersed on the battlefield to avoid 
mass destruction by the enemy. This disper­
sal will be both in depth and width and ac­
complished at even,’ level practical. The pur­
pose of dispersal is to attain survival through 
the dilution of mass.

Concentration and deconcentration. Firepower 
will be systematically and rapidly concen­
trated on the enemy to destroy, delay, and 
disrupt his forces. From dispersed locations, 
firepower assets will place coordinated, in­
tegrated, and massed fires against enemy 
targets. These targets will be attacked in 
priority order, based on the tactical situation. 
Normally, first priority targets will include 
those enemy offensive firepower and maneu­
ver forces that pose the greatest immediate 
threat. Friendly maneuver forces will con­
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centrate only to execute assigned missions 
and then will deconcentrate.

RISTA saturation. Reconnaissance, in­
telligence gathering, surveillance, and target 
acquisition means will saturate the battlefield 
in depth and width to provide for accurate, 
timely, and continuous targeting and damage 
assessment. This is vital to ensure effective 
firepower management. RISTA means will 
be fully applied (within political constraints) 
on a continuous basis during peacetime to 
provide accurate targeting at the outbreak of 
hostilities. The purpose of this prehostility 
effort is to ensure that the first echelon be 
targeted and destroyed by firepower before it 
can penetrate in depth.

Centralized command and control. Command 
and control of the air-land battle will be 
highly centralized and will flow through a 
joint command and control structure that 
will reach to the lowest levels practical. This 
structure will also be responsible for the in­
tegration of all forms of firepower and for the 
integration of maneuver force operations into 
the plan of firepower. A joint centralized 
command, control, and communications 
(C3) system will provide the means for com­
mand, control, and integration.

Flexible weapons employment. Firepower 
forces will be fully equipped, manned, and 
trained to achieve firepower dominance. The 
objective is assured defeat of the enemy. 
These weapons and their support will be pre­
deployed or rapidly deployable to distant bat­
tlefields and will possess the capability to 
reposition tactically. They will have sufficient 
range to provide for the rapid concentration 
of firepower while operating from dispersed 
positions or bases and will possess the 
lethality and accuracy to destroy the targets 
that they are to attack. The weapons, in ag­
gregate, will provide a range of conventional, 
nuclear, and chemical options, and all plan­
ning for employment of the weapons will 
facilitate the shift from one option to the 
other. Although not firepower per se, offen­

sive electronic warfare means will be treated 
as weapons and integrated into battle plans as 
such.

These principles provide the foundation 
for the FIDO concept. It is not intended that 
this concept be constrained to the Central 
European battlefield, since one of its objec­
tives is to enhance the worldwide projection 
of military power. However, it is useful to 
describe the concept in terms of a major 
NATO-Warsaw Pact confrontation so that 
the reader can relate it to a relatively familiar 
scenario. Force structure changes will be ad­
dressed first so that the reader can better 
understand the subsequent discussion cover­
ing the flow of battle.

To achieve full firepower dominance, ex­
tensive changes to force structure would be 
required. First, firepower, RISTA, C3, and 
other related resources would be greatly in­
creased in quantitative and qualitative terms. 
Concomitantly, quantitative requirements for 
maneuver forces would be considerably 
lower on any given battlefield. Since this last 
statement strikes the soldier where it hurts 
most, I will discuss this area before describ­
ing firepower changes.

Maneuver force requirements on the 
FIDO battlefield would consist of a fairly 
heavy covering force forward deployed along 
the entire battlefront and highly mobile main 
forces deployed in depth at strategic loca­
tions. The primary purpose of the covering 
force would be to cause the Warsaw Pact first 
echelon to deploy and help channel it into 
firepower killing zones. The division-sized 
mobile main forces would maintain dis­
persed (but combat ready) postures at their 
base locations, prepared to execute missions 
that include reinforcement of the covering 
force, destruction of isolated enemy elements 
that eluded firepower annihilation, and con­
solidation of terrain cleared by firepower. 
Both the covering and main forces would be 
organized and equipped to provide the 
mobility necessary for rapid concentration



84 A I R  U N I V E R S I T Y  R E V I E W

and deconcentration. Integral firepower 
would be designed to kill armored vehicles at 
maximum standoff ranges during highly 
mobile engagements. Attack helicopters 
could provide augmentation to integral fire­
power while other helicopters might be 
employed to maintain the flow of logistics, 
deploy mines, and emplace antitank guided 
missile teams. Since maneuver forces would 
not be the primary means for stopping and 
destroying the enemy, it is expected that the 
number required on the battlefield by current 
doctrine could be cut at least in half. How­
ever, the remaining maneuver forces would 
have to be of top quality.

Firepower forces, in contrast to maneuver 
forces, would grow in size and quality to 
meet the demands of firepower dominance. 
The doctrinal concepts that would serve as a 
guide for firepower employment and force 
structure requirements are similar to those 
used for building and employing tactical air 
forces.13 The primary functional missions 
would be maneuver forte destruction, offensive 
and defensive counterfirepower, and interdictory 
firepower. The apportionment of firepower 
for each functional mission would depend on 
the objectives to be achieved and the overall 
situation. To provide this apportionment 
flexibility, a full range of multirole air and 
land firepower systems must be made avail­
able to commanders. These systems must be 
suitable for strategic deployment so that mili­
tary firepower can be projected to new bat­
tlefields or can provide rapid reinforcement 
in Europe. To the maximum extent possible, 
the systems must be night, obscured-condi- 
tions, and adverse-weather capable and able 
to deliver concentrated firepower while 
operating from dispersed positions or bases. 
Besides tactical aircraft, which will be needed 
in great numbers, it is visualized that fire­
power systems could include surface-to-sur­
face missiles, long-range single/multiple 
rockets, air defense guns/missiles, attack- 
capable ground-launched cruise missiles,

and extended range artillery. Greatly en­
hanced capabilities for electronic warfare 
would be integrated with firepower means. 
Ground-based firepower systems and all 
ground/air support elements should be fully 
mobile. Precision and area munitions capa­
ble of defeating hard and soft targets would 
be required. These munitions should provide 
for a full range of conventional, nuclear, and 
chemical options. Although some suitable 
weapons and munitions are available, it is 
quickly recognized that extensive research, 
development, test, and evaluation/production 
efforts would have to take place to field the 
quantity and quality needed for assured fire­
power dominance.

Similar efforts would be necessary to de­
velop the required reconnaissance, in­
telligence gathering, surveillance, and target 
acquisition capabilities. It is visualized that 
the systems providing these capabilities 
would also operate from dispersed positions 
or bases and provide real-time target- 
ing/assessment information around-the- 
clock, in any obscurant and weather condi­
tions. Force structure emphasis should be 
placed on providing large numbers of stand­
off and penetration systems that are reliable 
and relatively survivable but sufficiently inex­
pensive to allow continuous saturation of the 
battlefield. The systems and their support 
elements should be able to operate on a 
mobile positioning/basing concept.

To tie the functional elements of a FIDO- 
based force structure together and provide 
the survivable links necessary for flexible 
centralized command and control, an exten­
sive effort must take place to develop a very' 
sophisticated C3 system. Not only must the 
C3 system elements be dispersed, protected, 
and shielded from damage by enemy fire­
power, the system must be able to continue 
operations in chemical, nuclear, and 
electronic warfare environments. Ideally, ad­
vances in fiber optics, microcomputerization, 
space communications, and other related
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technologies would be applied to develop a 
redundant multiple route/media network 
with multiple user access points spread 
throughout the battlefield. The command 
and control nodes, which would also provide 
firepower integration, could then be mobile 
and plug into the system at any access point. 
However the C 3 system is established, its 
ability to remain fully operational throughout 
the battle is absolutely crucial to success.

Logistical forces would have to be highly 
flexible and, similar to the combat forces, 
would have to concentrate and deconcentrate 
logistical support rapidly from dispersed 
locations. To facilitate this, war materials 
and logistical manpower should be organized 
in packages that are strategically positioned 
to meet the expected flow of battle. Reserve 
war materials should be located so that they 
could be used in response to deviations from 
the predicted battle flow. Everything con­
sidered, logistics support may be simpler 
than under current doctrine due to the 
centralization of command and control and 
the reduction of maneuver forces.

Undoubtedly, numerous other force struc­
ture changes would have to take place to 
make the concept work.

The Flow of Battle

Discussion of the firepower dominance 
concept as employed during the flow of battle 
will be kept on the abstract level since it is 
primarily intended to summarize the applica­
tion of the firepower dominance theory. The 
NATO-Warsaw Pact scenario will be used 
for the sake of convenience.

Warning of a Warsaw Pact attack would 
come from both strategic national in­
telligence and battlefield RISTA resources. 
Since, under the FIDO concept, the NATO 
RISTA resources would already be con­
tinuously oriented against the Warsaw Pact 
forces, assessment and targeting would al­
ready be in progress. At the first act of aggres­

sion and with subsequent political approval 
to defend against the enemy, extensive 
preplanned cross-boundary RISTA opera­
tions would start. The FIDO concept would 
most likely be no secret to Warsaw Pact mili­
tary planners, and measures would un­
doubtedly be taken to destroy NATO RISTA 
capabilities. Deception measures could also 
be expected and might include attempts to 
conceal force concentrations or to avoid force 
concentrations until the last possible point in 
time.

Nevertheless, if the RISTA effort is prop­
erly executed, it should lead to a reasonably 
clear picture of the Warsaw Pact first echelon 
maneuver formations across the entire front. 
As the leading elements move beyond the 
political boundary, the NATO covering 
forces would engage them to force their battle 
deployment, channel them into Firepower 
killing zones, and develop refined targeting 
information. The mobile main forces would 
be deployed in depth, ready to concentrate 
when and where needed.

Enemy first echelon targets would 
promptly be attacked with intense air and 
ground maneuver force destruction fire­
power. Concurrently, firepower means sup­
porting the first echelon would also be 
heavily hit. The objectives would be to 
destroy first echelon maneuver forces before 
they could penetrate or be reinforced, strip 
away their fire support means, and cause the 
maximum possible initial psychological im­
pact.

Defensive counterfirepower assets, consist­
ing of an extensive network of ground-based 
air defense systems and a relatively small 
number of interceptor aircraft, would meet 
the expected waves of Soviet Frontal Aviation 
aircraft. The dispersal of NATO forces 
would compound the targeting problem for 
the enemy and, it is hoped, reduce the effec­
tiveness of those aircraft that are able to 
penetrate.

Offensive counterfirepower operations
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would be put into effect immediately at the 
start of battle to reduce Warsaw Pact air 
power and long-range land-based firepower 
to an ineffective level. Tactical aircraft and 
surface-to-surface missile attacks would be 
made against airfields, aircraft support 
facilities, C 3 nodes, missile sites, and nuclear 
weapon systems. Offensive counterfirepower 
initial objectives would be to establish air 
superiority, suppress or destroy long-range 
ground-based firepower capabilities, and 
destroy nuclear-capable weapon systems.

Although some firepower would be placed 
against second echelon maneuver forces and 
interdiction targets in the initial stages, the 
bulk of NATO firepower would be devoted 
to air defense, first echelon maneuver force 
destruction, and offensive counterfirepower 
operations. The weight of effort in these 
areas would continue until it is determined 
that the primary objectives have been met. At 
that time, the priority would shift by stages to 
provide for the systematic destruction of sec­
ond echelon forces, interdiction targets, and 
Warsaw Pact reserves.

Throughout the battle, NATO battle 
managers would follow the principles of fire­
power dominance, dispersal, rapid con- 
centration/deconcentration, RISTA satura­
tion, centralized C 3, and flexible weapons 
employment. They would use timed pulses of 
firepower to meet the enemy at his points of 
strength and, early in the battle, take away his 
advantages of surprise and offensive initia­
tive. Stripped of his offensive firepower and 
without sufficient maneuver forces to con­
tinue the attack, he would have no recourse 
but to retreat from the battlefield.

Analysis

Any concept has particular strengths and 
weaknesses, and the FIDO concept is no ex­
ception. Because the concept has been pre­
sented in the abstract, the analysis must take 
place at the same level: a simple presentation

of major disadvantages and advantages.
Several disadvantages can readily be iden­

tified. First, adoption of the concept would 
appear to be very costly because it would re­
quire a high density of technology-intensive 
firepower, RISTA, and C3 systems. It is 
hoped that a large portion of this cost would 
be offset by the reduction of maneuver forces, 
decreased overseas stationing requirements, 
and allied cost sharing. Second, the concept 
is dependent on a centralized C3 network 
that may be fragile and susceptible to 
degradation. This is a legitimate concern. 
However, even with the current concept of 
warfare, such a system is needed. At least 
with the new concept, a great emphasis will 
be placed on making it work. Finally, if the 
FIDO concept were to fail in battle, then in­
sufficient ground maneuver forces would be 
available to hold the enemy. To answer this, 
several points can be made. First, it is not 
clear that the maneuver forces currently in 
place could resist a superior Warsaw Pact 
onslaught even if reinforced. If they failed to 
do so, not only would the battle be lost but so 
would a major portion of our Army. On the 
other hand, the bulk of the FIDO firepower 
forces (especially the aircraft) would have the 
mobility to withdraw strategically.

The advantages of the FIDO concept are 
numerous, but I will limit my discussion to 
just a few. First, by adopting the concept, the 
United States would be able to put new 
meaning into the flexible response strategy. 
As befits a maritime nation, military power 
could be projected worldwide in the form of 
relatively mobile firepower systems that are 
not dependent on large, manpower-intensive 
ground maneuver forces. This reduction of 
maneuver forces and their deployment re­
quirements could reduce the existing strate­
gic mobility problem, balance-of-payment 
problems, and the need for large standing 
manpower requirements during peacetime. 
Second, the FIDO concept facilitates a fully 
integrated preparedness and capability to
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fight chemical and nuclear warfare. Third, it 
provides the capability to quickly resolve the 
outcome of a battle and do it before the battle 
moves deep into friendly territory. Fourth, 
the concept forces a joint approach toward 
battle and Firmly establishes doctrinal inter­
faces among the various services. Finally, the 
concept is readily adaptable to the acceptance 
of new technology- and presents an oppor­
tunity for the United States to regain unques­
tioned superiority in this area.

I am sure that the reader can Find other ad­
vantages and disadvantages, or may disagree 
with some that I have presented. I can also 
see where some may have great difFiculty in 
accepting a concept that implies that the tank 
is obsolete, among other things. Obviously, 
an in-depth analysis would be necessary to 
identify speciFic weaknesses and strengths of
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A RESPONSE
l

L i e u t e n a n t  C o l o n e l  D e n n i s  M . D r e w

W HEN one’s job is to encourage crea­
tive thinking about strategy and 

doctrine, it becomes difficuIt to criticize in­
novative efforts in these areas. There is al­
ways the nagging fear that criticism will stifle

further creativity. Most creative efforts, how­
ever, can be constructively critiqued. We 
hope that this dialectic process will bring us 
closer to the truth—closer to the most ap­
propriate strategy and doctrine.

It seems to me that Lieutenant Colonel 
Fairweather’s “new model for land warfare” 
can be challenged on two levels. The First is 
contextual; that is, the situation that spawned 
the “new model.” The second level of
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challenge is conceptual; that is, problems 
within the “new model.” Each challenge will 
be treated in turn.

context

The “new model” is, essentially, another in a 
seemingly endless series of “how to” or “how 
not to” fight a war in Europe articles that 
have appeared in the literature over the past 
few years. To Colonel Fairweather’s credit, 
he has avoided the two most common themes 
of other authors: i.e., “bean counting” forces 
and debating the wisdom of forward defense. 
Colonel Fairweather has, however, repeated 
the fundamental error of his contemporaries, 
which can best be described as intellectual 
timidity. Nearly all authors can offer con­
structive criticism concerning “how to” fight 
in Europe, but seldom does anyone ask 
“should we” fight in Europe. Although Col­
onel Fairweather indicates that his “new 
model” is not constrained to a European 
scenario, it is difficult to imagine the “new 
model” at work in very different environ­
ments with very different adversaries. Thus 
the “should we” question remains appropri­
ate.

To ask “should we” fight in Europe is to 
challenge the basic assumptions of our 
foreign and military policy. Unfortunately for 
those settled in their thinking, these assump­
tions are 30 years old and worthy of 
challenge. We must remember that the 
oiiginal purpose of a U.S. military commit­
ment to NATO was to provide the security 
and stability that would promote European 
postwar recovery and return our Western 
Allies to a condition of self-reliance.

Obviously, the situation today is very 
different. The primary reason given for our 
continued commitment is that the huge in­
dustrial plant and large, highly trained 
population of Western Europe cannot be 
allowed to fall under Soviet domination. But 
are these not the very reasons that Europe

should be militarily self-sufficient? Do we not 
have other national interests abroad that, at 
the very least, rival the importance of 
Western Europe? These questions cannot be 
adequately addressed here. The point is, 
however, that these questions must be faced. 
If it happens that our most vital interests lie 
outside Europe, we may need a total restruc­
turing of our armed forces, not just a “new 
model” for land warfare.

The assumptions of the past must be con­
tinually challenged if they are to continue as 
the foundation of our defense policies. 
Strategy must be based on reality, not our 
memories of the past or our illusions of the 
present. Unfortunately, the basic assump­
tions are rarely challenged. It is, of course, 
entirely possible that even if we challenge 
these assumptions the defense of Western 
Europe may remain as the most vital U.S. 
national interest. In this light, it is appropri­
ate to critique Colonel Fairweather’s ideas on 
a conceptual basis.

concept

Rather than a “new model,” it looks as 
though Colonel Fairweather has taken his 
cue from Detroit and simply rearranged the 
chrome on last year’s model. Still envisioned 
is a defense best characterized as employing 
the “direct” approach. Field Manual 100-51 
calls for moving mobile forces directly into 
the path of the enemy thrust, to force a deci­
sion in a cataclysmic battle of firepower.* 
The implication is that the decision is forced 
at relatively close quarters. The “new model” 
projects the same type of decisive battle but 
with supporting firepower in the dominant 
role while mobile forces simply channel the 
enemy thrust into predetermined “killing 
grounds.” The “new model” is the “old

•The term mobile fortes is used carefully. To use the term maneuver 
forces for this type of operation is to bastardize the meaning of the term 
maneuver
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model” at arms length. Regardless of the 
model, one is reminded of the mutual 
slaughter at Verdun in 1916.2

The outline of the “new model” presents 
many problems, some of which are 
forthrightly addressed by Colonel Fair- 
weather. Others, unfortunately, are not ad­
dressed. For example, can RISTA (recon­
naissance, intelligence gathering, su r­
veillance, and target acquisition) be as effec­
tive as projected and required? If mobile 
(maneuver, if you insist) forces are greatly 
reduced, how can they channel the enemy at­
tack to the support Fire “killing grounds”? Is 
counterattack foreclosed because of the great 
reduction in mobile/maneuver forces? These, 
however, are problems in detail. The concep­
tual problem is much more vexing. Whether 
it is the “new model” or the “old model,” the 
direct approach to defense has dubious 
prospects for success. Both models pit 
strength against strength. This is analogous 
to a boxer counting a haymaker punch by at­
tempting to hit his opponent's fist with his 
own crushing blow. The best that can be ex­
pected from this sort of exchange is two 
broken hands. The smart boxer avoids the 
enemy haymaker and attacks the opponent’s 
critical vulnerabilities, such as the head or 
belly. This is the essence of maneuver; this is 
the indirect approach, pitting strength against 
weakness.3

Colonel Fairweather does discuss the 
problem of expense in purchasing the vast ar­
ray of equipment needed in the “new 
model.” However, he all-too-easily solves this 
problem by reducing the expenditures for 
mobile/maneuver forces. This “rob Peter and 
pay Paul” solution ignores the fact that the 
“new model” still gives mobile/maneuver 
forces a significant role, and they still require 
significant strength and expenditures. When 
developing new ideas, one must recognize 
reality. We must not look at the panoply of 
available equipment through the eyes of a 
child clutching a credit card in a toy store.

Observing reality is one of the basic princi­
ples of strategy.

The most troublesome conceptual prob­
lem, however, lies elsewhere, but it also con­
cerns the principle of reality. We must recog­
nize that strategy is a two-actor situation. We 
must always consider enemy actions and 
reactions realistically. Unfortunately, one 
gets the impression that Colonel Fairweather 
has underestimated the enemy. It is highly 
doubtful that Warsaw Pact forces will stage a 
variation of Pickett’s charge at Gettysburg, 
mindlessly and continuously advancing into 
convenient “killing grounds” inviting their 
own destruction. One must assume that any 
attack will be accompanied by measures to 
disrupt our communications, confuse our in­
telligence, and limit our mobility. All of this 
will limit the “new model's” ability to con­
centrate and disperse, thus disrupting the re­
quired “pulses” of firepower. We face a wily 
foe, well schooled in military history and bent 
on profiting from history’s “ lessons.” We 
must consider our opponents realistically.

NY new strategy must be de­
veloped within the proper context. This 
means that rather than enter the argument at 
the level of military or battlefield strategy, we 
must always look at the entire strategy pro­
cess.4 We must challenge basic assumptions 
so that national objectives are pertinent and 
well understood. We must know what we 
have been tasked to do, in terms of grand 
strategy, to achieve those national objectives. 
Only then can we effectively develop military 
and battlefield strategy.

Yet, working through the strategy process 
is not sufficient. At the very least, we must be 
ruthless in observing reality. We must recog­
nize the realities and limitations of eco­
nomics and their impact upon materiel. Most 
important, however, we must recognize the 
realities of the enemy we face. The Soviets 
and their allies are not ten-feet tall, and they
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are not military' geniuses. Neither are they 
physical and mental midgets.

I congratulate Colonel Fairweather on a 
significant contribution to a strategy dialogue 
that must continue. Although 1 have been 
critical, one must remember that everything

Noies
1 Refer in particular to page 3-6 of FM 100-5.
2 Verdun mav be the classic example of what happens when 

strength is pitted against strength in modern warfare Perhaps the finest 
account of this battle is Alistair Horne’s The Price o) Clary (St Martin's 
Press. 1962. and also available in a Penguin Books paperback edition).

3. As always, the best reference for the "indirect approach" is the 
originator of the phrase. Sir Basil Liddell Hart See in particular his 
Strategy (laber & Faber. 1967, also available in a Signet paperback); 
specifically, see chapter 20.

4 See Strategy Process and Principles" by Lieutenant Colonel

A RESPONSE
M a j o r  J a m e s  M . S i m p s o n

T HE major problem I encounter in com­
menting on Lieutenant Colonel Robert 

S. Fairweather’s proposal for revising doc­
trine in “A New Model for Land Warfare: 
The Firepower Dominance Concept” is that, 
fundamentally, it is not a new doctrine at all. 
The author says as much when he traces its 
antecedents to current second echelon inter­
diction concepts. The proposal is thus open 
to the criticisms raised in the numerous de­
bates about current U.S. doctrine that have 
appeared in these pages and elsewhere, as 
well as more fundamental questions raised 
by the FIDO concept itself.

In general, the new approach reinforces 
rather than changes the established U.S. 
doctrinal approach to land warfare. It is 
clearly a firepower/attrition doctrine at the 
expense of mobility and maneuver. Its sole

written on the subject (including this short 
article) should be closely critiqued. Only if 
this dialectic process continues can we expect 
to cope effectively with a rapidly changing 
and increasingly dangerous world.

A ir Command and S ta ff College 
Maxwell AFB. Alabama

Dennis M. Drew in Air University Review, May-June 1980 This artic le 
stresses the required linkage between the various levels of strategy, thus 
emphasizing the importance of the entire strategy process and the folly 
of separating military strategy from national objectives

Lieutenant Colonel Dennis M. Drew is Chief. Militars Strategy In­
struction, Military Employment Division. Air Command and Staff 
College. Maxwell Air Force Base. Alabama

purpose is the destruction of the enemy’s 
armed forces from a purely defensive 
posture. Despite Colonel Fairweather's 
reference to his indebtedness to guerrilla, 
blitzkrieg, and other mobile warfare con­
cepts, he clearly remains well within the 
American tradition of the direct approach 
aimed ultimately at the physical destruction 
of the enemy.1 In this context it should also 
be clear that his use of the term maneuver 
refers more to the mobility of forces rather 
than maneuver in the classic sense, which is 
designed to gain strategic or tactical advan­
tage. Thus the reduction he calls for in 
maneuver forces seems to push the proposed 
doctrine even further toward a static Fire­
power/attrition position than does the current 
approach.

In addition, the proposal does nothing to 
alter most current doctrinal assumptions, 
particularly in the European theater. Indeed, 
despite his claims to the contrary, the pro­
posal seems tailored to the specific, purely 
defensive posture of that theater. The politi­
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cal-military objective is still to erect a defen­
sive wall against the potential aggressor, 
which will result in his withdrawal with a 
minimum loss of allied territory either 
destroyed or given up in the process. The 
specific military objective is still to destroy the 
main mass of forces in the enemy’s offensive 
thrust. The model assumes a head-on con­
frontation in the popularized mold of the 
Napoleonic "decisive battle” with little atten­
dant strategic or tactical subtlety.

Beyond these general objections, however, 
it appears that Colonel Fairweather had 
placed too much one-sided faith in a number 
of current trends that he and others have 
postulated for the modern battlefield. Instead 
of devising a doctrine that will lead tech­
nology, he has allowed his analysis to be 
driven by technological factors almost ex­
clusively.

Colonel Fairweather is not the first to note 
the increased lethality of the modern bat­
tlefield; however, by joining those who see 
the tank as obsolescent, he ignores the con­
clusion of two major proponents of com­
bined arms, Israel and the Soviet Union. 
Both have concluded that, used properly, the 
tank is still an important element of both fire­
power and maneuver. The demise of the tank 
may not take as long as that of the armored 
cavalry in the Middle Ages, yet to forge a 
doctrine around the assumption that it has al­
ready occurred is to place too much credence 
in the first few days of the 1973 Arab-Israeli 
War and not enough to its closing episodes. 
In this he shares overoptimism with propo­
nents of current second echelon interdiction 
concepts.

Even more sanguine, however, is the faith 
the author places in the capability of tech­
nology to “potentially eliminate many of the 
mysteries' of war." (p. 80) I distrust this 

assumption for two reasons. First, if he has 
not overestim ated the technological 
capability to acquire the required informa­
tion, he has certainly assumed uncontested

access to the visual, near-visual, and 
electromagnetic spectrums both to “see” the 
enemy and transmit the results in anything 
close to real time. Second, and perhaps even 
more important, is the assumption that by 
seeing the dispositions and movements of the 
enemy one can deduce his assumptions. 
Deception is as much an integral part of the 
tactics and strategy of warfare as it is on 
Saturday or Sunday football.

The author’s conclusions as to the trend 
evident in our ability to centralize command, 
control, and communications (C 5) fall into 
this same category. But here, by his own ad­
mission, ‘‘However the C 5 system is 
established, its ability to remain fully opera­
tional throughout the battle is absolutely cru­
cial to success.” (p. 85) Thus, the point just 
alluded to can be reemphasized more force­
fully. There seems to be a tacit assumption 
that the United States can retain a favorable 
technological edge in controlling the visual 
and electromagnetic spectrums to our 
unilateral advantage while denying a com­
parable capability to the enemy. This 
assumption appears to include both 
spectrums themselves as well as the associ­
ated ground equipment. In fact, experience 
shows that both spectrums are more neutrally 
available to the side which best mixes tech­
nology, quantity of existing equipment, and 
trained skill in application. This relationship 
has historically been one of relative advan­
tage between sides w'hich change over time. It 
is much more subject to a Boyd timing and 
tempo analysis than it is to computing an ab­
solute advantage across-the-board and main­
taining it. Simply postulating the importance 
of electronic warfare as a “whole new field of 
military endeavor” ignores this fact as well as 
the existing Soviet doctrine, force structure, 
and trained personnel engaged in Radio 
Electronic Combat (REC). Thus Colonel 
Fairweather’s conclusion that “Presumably, 
the electronic warfare advantage falls to the 
side able to field technologically superior
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equipment” may emerge more as a hope 
than as a practical assumption, (p. 80)

Finally, the conclusion that these and 
other new technologies have promoted a 
desire to stabilize the battlefield seems to lean 
too heavily on the Egyptian reluctance to 
move out from under fixed defenses set up 
for the 1973 War and to pay too little atten­
tion to the offensive doctrine and associated 
force structure exhibited by the Soviets. If the 
increase in mobile defensive systems of all 
types assigned to Soviet divisions, all of which 
are mechanized, is not an indication that at 
least they do not accept such a tech­
nologically stabilized battlefield, then many 
analysts have missed the mark. To adopt the 
assumptions of the static defense in ascen­
dancy over the offense, as seen in World War 
I, or of a maginot line philosophy in the face 
of an enemy, which is overtly dedicated to an 
offensive orientation that emphasizes both 
mass and maneuver, seems to be one of an 
excessive faith in technological solutions.

Compounding what seem to me weak­
nesses in the analysis of current trends is the 
tendency to which I alluded earlier, namely 
assuming that these benefits are one-sided. 
What convinces the author that if we can see 
the enemy, the enemy cannot at the same 
time see and target us? What persuades him 
that our Firepower assets, C 3 nodes, and so on 
are not equally vulnerable to attack and dis­

Notes
1 See Russell F Weigley, The American Wav of War (New York 

Macmillan. 1973), for a development of ihis thesis. In addition, a num­
ber of recent articles contrast the American direct approach to the in­
direct approach. See Colin S Gray, “The Military Requirements of 
US Strategy," Military Renew. September 1979; William S. Lind. 
"Military Doctrine. Force Structure, and the Defense Decision-Mak­
ing Process," Air University Renew, May-Junc 1979; and Edward N

ruption as we assume the enemy’s to be? 
What convinces him that we will dominate a 
technology merely by doctrinally deciding 
that it is important?

I must reemphasize that this proposal ad­
vocates a doctrine which is even more purely 
committed to an exclusively defensive 
posture than that which it replaces. Presum­
ably, this is done on the assumption that 
force ratios and technological trends favor 
such an orientation; however, establishing a 
general set of doctrinal principles which 
largely ignores the offensive seems to in­
troduce a dangerous rigidity. To express 
further the expectation that the force changes 
required by this approach will result in a 
cheaper defense is unsubstantiated. The 
assumption that many of these technological 
trends are already required by current 
doctrine and, therefore, the proposed ap­
proach only commits us to them more 
definitely is both specious logic and an un­
necessary limiting of doctrinal thinking to 
that which is purely firepower/attrition.

Thus, the article proposes neither really 
new doctrine nor even a practical alternative 
to that which currently guides our efforts. It 
appears to rest on rather optimistic conclu­
sions surrounding technological initiatives al­
ready under development as well as a total 
lack of reaction to these same realities on the 
part of Soviet doctrine and forces.

United States A ir Force Academy

Lutlwak. "The American Style of Warfare and the Military Balance,' 
Air Force. August 1979.

Major Simpson (M P.S., Auburn University) is Director of Militars 
Studies at the United States Air Force Academy.



A TRANSPARENT FIG LEAF
the offensive nature of Soviet military doctrine

L i e u t e n a n t  C o l o n e l  ( G S ) J u r g e n  B a r b e i t e r  
Federal Republic of Germany

RECENT events in Afghanistan have caused Western analysts to reflect on 
Soviet intentions worldwide, especially as manifested against NATO. This 

analysis deals with the goals and aims of Soviet foreign policy in general terms 
and with both the contents and development of the defensive and offensive way 
of thinking in Soviet military doctrine. This has been done as a basis for further 
analyses and evaluations of Soviet actions and probable intentions in the future.

Soviet Foreign Policy

The foreign policy of the Soviet Union as well as that of the Warsaw Pact 
countries is based on the concept of peaceful coexistence. By means of peaceful 
coexistence of countries with different social and political systems, Soviet theory
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states that a “specific form of the class strug­
gle between socialism and capitalism” 1 can 
be made possible on the international level.

While peaceful competition between the 
systems is aspired to in the political, 
economic, and social spheres, ideological 
coexistence is explicitly excluded from this 
competition, as the “sphere of ideology . . . 
has become the front-line in the battleground 
of the most severe ideological conflict.”2

In Marxist-Leninist terms, peaceful coex­
istence has two components: cooperation 
(“peaceful competition of the system”) and 
confrontation (“the specific form of the class 
struggle” ). Thus, peaceful coexistence is in­
tended to sustain the socialist revolution in 
countries of the capitalist world and to create 
preconditions favorable for victory. This is 
the main task of Soviet “socialist foreign 
policy.” The Soviet Union, as the leading 
power of the East European states, coordi­
nates this socialist foreign policy between all 
Warsaw Pact countries by using the 
centralistic structure of the Warsaw Pact 
organization as the “main center of coor­
dination,” for instance, the meetings of the 
Political Consultative Committee, Council of 
Foreign Ministers, and Council of Defense 
Ministers. There the Soviet Union cracks the 
political and ideological whip, a clear 
manifestation of her hegemony, based 
mainly on her vastly superior military 
strength. Her forces in most Warsaw Pact 
countries have a dual function: to ensure 
conformity and to hold the Pact together. 
Thus, there is a clear interconnection be­
tween Soviet foreign policy and Soviet mili­
tary policy. Both are identical in long-term 
goals, such as the creation of favorable pre­
conditions for victory, but differ in their im­
plementation. Military policy deals with 
terms of protection, safeguarding, and the 
realization of the interests of the Communist 
Party of the Soviet Union. These interests, 
measures, and tasks are defined in the mili­
tary program and in military doctrine.

Analyses of speeches made by leading 
politicians and military men of the Soviet 
Union and Warsaw Pact countries demon­
strate clearly that, on the one hand, peaceful 
coexistence eliminates the doctrine of the 
“unavoidability of war”; but that, on the 
other hand, it does not exclude armed con­
flict as the most extreme form of class strug­
gle. Class struggle does not necessarily have 
to result in war; for the stronger socialism 
becomes, the less cause there will be for over­
coming capitalism by means of wars.

This ambiguity is the underlying reason 
for the problem experienced by most 
Western analysts trying to understand Soviet 
attitudes, as evidenced in debates concerning 
the military potential and military doctrine of 
the Warsaw Pact countries. Clearly, the cor­
rect assessment and consideration of both 
these aspects are of vital importance to the 
West—and not only with regard to Western 
policies concerning security and defense.

By means of carefully directed agitation 
and propaganda, controlled by the Soviet 
Union, and by overemphasizing their desire 
to cooperate, the aspect of confrontation is 
played down to the point where it is virtually 
imperceptible. It is significant, nevertheless, 
that this aspect of Soviet doctrine is never ex­
plicitly denied.

Soviet Military 
Doctrine

Soviet military doctrine has its origin in 
Marxism-Leninism—the doctrine of reshap­
ing the world by revolution—and is con­
sidered to be a system of fundamental views 
on the preparation for and conduct of war. 
During and after the October Revolution and 
the civil war, Lenin formulated the lessons 
formed from experience gained concerning 
the structure and deployment of the army. 
He then catalogued these findings and 
adopted them as principles. They were sub-
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sequently laid down as the fundamentals of 
Soviet military doctrine. These are, inter alia, 
control of the armed forces by the Com­
munist Party, class approach in the organiza­
tion of the armed forces, centralization of 
military command, and allegiance to 
proletarian internationalism.

The Party and military commanders were 
given the joint task of preparing a military 
potential that would not only guarantee 
securitv but would also assist in achieving the 
aims of foreign policy. Military doctrine and 
strategy- are thus closely linked with political 
objectives.

The transformation and realization of 
Lenin’s principles led to obligatory views on 
the character, preparation, and conduct of 
war. In accordance with the orthodox 
doctrine of war as outlined above, Soviet 
military doctrine recognizes three types of 
war:

(1) Military aggressions caused by the 
policies of ‘‘imperialism” force the class 
struggle to assume the military form of war 
between the “camp of imperialism” and the 
“camp of socialism.”

(2) The camp of socialism then wages 
“just war,” as the annihilation of imperialism 
is one goal of the revolutionary workers' 
movement. Furthermore, national wars of 
liberation and wars of revolution are con­
sidered to be “just” wars.3

(3) “Imperialist wars” are, therefore, “un­
just wars,” as they are conducted as “wars of 
conquest by a public enemy.”4

At present, Marxist-Leninist military 
science considers that basically two main 
categories of war between countries of the 
two opposing social systems are possible: 
worldwide nuclear war3 and limited war 
without deployment of nuclear arms.6

Regardless of the distinctions made be­
tween these main categories, Soviet soldiers 
are prepared and trained for both types of 
war. In the Soviet Communist view, it is con­

sidered probable that a limited war without 
deployment of nuclear arms would be ex­
panded into a worldwide nuclear war. The 
Soviets believe that the uncompromising 
ruthlessness by which war, as a decisive class 
struggle between socialism and imperialism, 
must be waged, as well as the determination 
to reach political objectives, will eventually 
force one side into deploying its entire mili­
tary potential.

The principle of this military doctrine con­
tains both political and military components 
and demonstrates their inseparable and 
organic connection within Soviet military 
policy. The pronounced class-conscious 
nature of Soviet military doctrine in the 
political sphere—and this is still completely 
valid today—supplies this doctrine with 
strong, unmistakable offensive characteristics 
aimed at the opponents of socialism. Class 
struggle, the consequence of the antagonism 
of the classes between the two systems, is in­
evitable. The policy of detente neither can­
cels nor alters the laws of the class struggle.

In the Communist view, imperialism has 
no future in its historic conflict with social­
ism. Imperialism cannot arrest this historical 
process by either peaceful or military means. 
The process will inevitably lead to the victory 
of socialism. This belief also constitutes an 
essential factor in the Soviet soldier’s convic­
tion that he will be victorious.

According to the doctrine of war (“just” 
and “unjust” wars), the opponent of the 
socialist system is always responsible for the 
outbreak of the war. Viewed from a military- 
standpoint, military doctrine is the result of a 
process of development of political ideas that 
will achieve solutions to military problems 
and assumes concrete application in military- 
strategy. It is geared to war and includes the 
following main factors: surprise attack on the 
enemy, securing and maintaining the initia­
tive from the outset, strategic attack, swift and 
purposeful operations, and complete destruc­
tion of the enemy in his own territory.
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importance and implications
After the civil war of 1917-19 and the ward­
ing off of foreign intervention in 1919-20, the 
stabilization of Soviet power required con­
centrating all its energies on the consolida­
tion of its internal system. At the same time, 
provisions had to be made for defense against 
further impending military' dangers from out­
side. At that time, military doctrine, in the 
absence of a strong potential in the military 
area, naturally possessed predominantly 
defensive features.

The first signs of a reorganization of the 
military contents of military doctrine, caused 
by a change in military strategy, emerged in­
creasingly from 1936 onward. This change 
consisted of an increased use of tanks in com­
bat-effective formations for offensive action. 
According to the Field Service Regulations of 
1936, tank units “by making use of their 
speed and impetus should penetrate deep 
into enemy territory and pave the way for the 
infantry following them.”7

For the Soviet Union, the Second World 
War began with the German surprise attack
that resulted in heaw losses and serious

/

destruction on Soviet territory.
In the second phase of the war, the ap­

plication and efficient mastery of these new 
requirements of military strategy brought 
about Soviet successes. By concentrating all 
efforts on the current main thrust, the Soviet 
attack on various fronts was led by powerful 
tank units in large-scale operations.

By mid-1943, the Soviet tank corps had 
become the main force in the Soviet ground 
forces. In the Battle of Kursk (July 1943),

all five tank arm ies existing at the tim e as well as 15 
arm ored  o r m echan ized  corps w ere brough t into ac ­
tion, as well as add itional independen t a rm ored  b r i­
gades or regim ents. T h is  was certain ly the decisive 
battle in the Second W orld W ar: it lasted for a p p ro x ­
im ately 50 days over an  extent o f  500-600 kilom eters. 
After this battle, G erm any  was never again able to 
begin a m ajor offensive.8

From 1943 on, the Soviet Air Force, too, 
underwent basic changes, such as the in­

tegration of the small squadrons of battle 
planes and bombers that formerly fought in 
isolation. Within the framework of an air 
offensive, a “massive strategic and tactical 
use of airplanes” took place, “closely coordi­
nated with the operations of the ground 
forces.”9 This concentrated employment of 
the air combat forces took place with up to 90 
percent of disposable forces engaged in the 
direction of the main thrust, thus enabling 
the tank armies to penetrate deeply into 
enemy lines.10

At the end of the war, buffer zones neces­
sary for the protection of the Soviet heart­
land under the conditions of a conventional 
war were estab lished  and enlarged 
(Manchuria, the Baltic States, Finland, and 
the Warsaw Pact countries). The Soviet 
Union had gained 275,000 square miles with 
24.5 million inhabitants.

After 1945, the Soviet Union was faced 
with a new problem in that only the West 
possessed nuclear capabilities. This lack of 
weapon technology for equivalent strategic 
possibilities was reflected in the military 
orientation of Soviet military doctrine and 
strategy, even in the main theater of war. In 
its main thrust, at first, the doctrine for opera­
tional command provided for defense by ac­
cepting territorial losses at the beginning of a 
war, followed by a change to an offensive 
after having been reinforced by a supply of 
additional troops from deep inside the Soviet 
heartland. But, as the Soviets gained first 
nuclear and then thermonuclear capabilities, 
doctrine changed. Along with mounting 
Soviet nuclear armament, the demands on 
military strategy increasingly moved toward 
the direction of offensives right from the out­
set of hostilities.

This has been the basis of Soviet military 
doctrine since the beginning of the 1960s; it 
is still valid today.

T h IS g lance  at h isto ry  
demonstrates that, from the October Revolu­
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tion until the present day, Soviet military 
doctrine, in the political arena, has adhered 
doctrinally to the principle of Marxist- 
Leninist teachings within the framework of 
the class struggle. During the period of de­
tente, the offensive nature of these policies 
was neither curtailed nor abandoned.

In 1975, Marshal of the Soviet Union 
Andrei Grechko, the former Defense 
Minister of the Soviet Union, summarized 
the essential elements of this military 
doctrine in the following words:

As we know, . . . m ilitary doctrine is understood to 
be an officially accepted system o f views in a given 
state and  in its .Armed Forces on the nature o f  war 
and  m ethods o f  conducting  it and  on preparation  o f 
the country and  arm y for war. T h e  entire content o f 
Soviet m ilitary doctrine can be divided into two in ­
terconnected groups o f  questions—political and  
military. T h e  political content o f Soviet m ilitary 
doctrine stems from  the socialist system o f the 
U SSR, from the policy o f  the C om m unist Party and  
Soviet State, and  from  the fundam ental interests of 
the Soviet people.
. . . W ith regard to the m ilitary conten t o f  Soviet 
military doctrine, . . . [the] Ideas o f  activeness o f 
offensive and  defensive operations, and  o f resolute 
and  total defeat o f an enem y perm eate the entire d e ­
velopm ent o f  the Soviet A rm ed Forces— their tech ­
nical equ ipping, organizations an d  m ethods o f  tra in ­
ing and  educating  personnel. . . .>*

The military component of military 
doctrine changed with the strategic and mili­
tary potentialities of the Soviet Union. In the 
course of continuing development, the struc­
tures of the Soviet armed forces, inclusive of 
the utilization of the military potential avail­
able in the Warsaw Pact countries, were in­
creasingly and unmistakably adjusted to meet 
the demands of offensive objectives in 
strategic dimensions. Soviet military 
literature published in the West reveals this 
without a shadow of a doubt.

According to this literature, Soviet forces 
must at all times be capable of hitting the 
enemy hard, especially at the beginning of a 
war. This requires a continually high state of 
combat readiness on the part of all troops and

staffs. The goal is to cause the enemy to sus­
tain heavy losses by smashing his main forces 
and nuclear weapons, annihilating strategic 
industrial plants, and destroying the political 
and military command system.

In doing so, favorable conditions are cre­
ated for a subsequent attack. Thus, the first 
few hours of a war are of the utmost signifi­
cance for victory. At the same time the Soviet 
Union’s own losses are reduced to a mini­
mum. The strategic offensive is the basis of 
all Soviet operations. Technical improve­
ment and continuous development of the 
conventional armed forces serve to strength­
en offensive capabilities. The Soviet leader­
ship’s only concern is to win, not to deter. 
Victory can only be achieved by total destruc­
tion of the enemy’s armed forces. Conse­
quently, maintaining the classical strategy of 
destruction remains an integral part of Soviet 
military strategy, even in the atomic age, and 
it demonstrates the offensive character of the 
Soviet conduct of war.

Mindful of the impact of a surprise attack 
on the Soviet Union during the Second 
World War, the Soviets will never again let 
their territory be the place where war is 
waged. The principle of not permitting the 
Soviet Union to be the object of a surprise at­
tack and of retaining the initiative from the 
outset contains within it a preemptive option.

Western experts agree on the conventional 
military supremacy of the Warsaw Pact in 
Europe.

In spite o f detente, the Soviet U n ion  has intensified 
her re-arm am en t efforts d u rin g  the past 10 years. 
From the princip le o f  offence o f  Soviet m ilitary 
strategy and  the structures an d  potentials derived 
therefrom , we m ust conclude that, in the case o f  war, 
her arm ed forces will be deployed offensively.12

The Soviet armed forces are also attempt­
ing to establish quantitative superiority in the 
area of strategic nuclear warfare by introduc­
ing new weapons.

A concerted threat of war, however, cannot 
be established solely by the offensive struc­
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ture of the armed forces or by military and 
strategic capabilities. Rather, this depends on 
political intentions.

For the Soviet leadership, military force 
represents the only means to carry out its 
political aims. The West can employ the 
economy as an additional instrument of 
power. Thus, military instruments are of ab­
solutely vital importance for the Kremlin. By 
means of the totality of the desired military 
supremacy, political pressure can be inten­
sified in order to acquire the positional gains 
desired.

The justified fear in the West—the myth of
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Comment by
Major General I. B. Holley, Jr., USAFR

IN the March-April 1980 issue of Air University 
Review, Dr. Williamson Murray’s article, “British 
and German Air Doctrine between the Wars,” 
contains a number of assertions that strike me as 
being founded on somewhat doubtful evidence. 
One statement in particular interests me intense­
ly. Murray asserts that: “as late as May 1940, the 
Air Staff would make an effort to shut down the 
production lines of Spitfires and Hurricanes.” (p. 
49) This assertion may indeed rest on a sound 
foundation of fact, but the footnote explanation 
offers no substantiating source whatever. Would 
Murray be gracious enough to supply the missing 
information?

I find it difficult to believe, almost inconceiv­
able, that the Air Ministry seriously entertained 
any idea of stopping production of Spitfires and 
Hurricanes at the time indicated. Is it possible

that Murray confused evidence of stopping the 
production lines temporarily (to inject some highly 
desirable modification to improve performance 
and thus sustain superiority in the air) with stop­
ping production entirely?

The contents of the footnotes (#27) which 
Murray does offer—“The suspicion exists that 
Dowding was removed . . . because his success 
was a direct contradiction to prewar doctrine”— 
also seems to call for further elaboration. Does 
Murray have any evidence to offer in support of 
this “suspicion,” or is this nothing more than his 
own entirely subjective opinion?

D u r h a m , N o r th  C a r o lin a

General Holley serves as mobilization assistant to the Commander, 
Air University; chairman of the advisory committee on history to the 
Secretary of the Air Force; and professor of history at Duke University

Comment by
Group Captain Ian Madelin, Royal Air Force

MA\ I comment on "British and German Air Murray, March-April 1980, referring in particu-
Doctrine between the Wars by Dr. Williamson lar to the first half of the article dealing with the
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British side? Simply put, his case is that the 
leaders of the Royal Air Force in the interwar 
years overestimated the potential of strategic 
bombing. The implication there is quite mislead­
ing. It would be truer to say that during the inter­
war years virtually everyone overestimated the po­
tential of strategic bombing. Seen in the historical 
context of its time, this was a very natural view to 
take. And, although it is a view which has since 
been modified by the lessons of World War II, we 
should not forget that even today there is a re­
spectable body of opinion which still believes it to 
have been more right than wrong.

But Murray goes on:
By the end o f the 1920s, T ren ch a rd  . . . had  c re ­
ated a doctrine o f a ir  pow er that excluded almost ev­
ery possible role for the aircraft except strategic b o m b ­
ing. . . . (p. 41. E m phasis added. )

The 1920s saw the inception of the RAF's “air 
control" operations in Somaliland, Iraq, 
Waziristan, and Aden, wherein air power became 
the primary instrument for the military control of 
these countries—perhaps the epitome of “inde­
pendent" air action. The RAF won the Schneider 
Trophy in an aircraft which was the forerunner of 
the Spitfire. An Army-cooperation squadron was 
operating in China. The British Legation was 
evacuated from Kabul in the first air evacuation 
in history. We could go on, but does this sound 
like “excluding ever) possible role”?

Murray also tells us that: “throughout the 
1930s the Air Staff showed little interest in ait- 
defense. . . .” (p. 46) The Hurricane entered 
service in 1937 (with eight guns); the Spitfire in 
1938. By 1 January 1939, over 20 percent of all 
RAF squadrons were fighters. The typical RAF 
fighter of the early 1930s was an all-wooden 
biplane with an air-cooled engine, open cockpit, 
and fixed undercarriage; those coming into ser­
vice in 1939 were all metal with liquid-cooled 
engines, closed cockpits, retractable undercar­
riage, and other refinements. Remember, too, that 
even in those days it could lake six to eight years 
to develop a new military aircraft, so these aircraft 
had not been created overnight.

Similarly, “the Royal Air Force absolutely re­

jected close air support for the army as one of its 
missions.” (p. 49. Emphasis added.) In fact, on 1 
January 1939, 10 percent of all RAF squadrons 
were dedicated exclusively to what was then 
called “army cooperation”; not enough perhaps, 
but sufficient to disprove the claim of “absolute 
rejection.”

Throughout the article, notwithstanding the 
author’s sweeping claims for himself as a 
historian, there is a complete absence of any feel­
ing for the historical perspective. The interwar 
years were a period of depression, of disarma­
ment, of defense cuts, and, for the fledgling RAF, 
a period of vicious interservice (i.e., anti-RAF) 
rivalries. The real question surely is not what the 
RAF achieved—or failed to achieve—measured 
against some arbitrary standard fabricated by the 
author. It is what the RAF achieved relative to 
what might reasonably have been expected in the 
circumstances of the time.

Let us look at a few of these achievements:
—Creation of aircraft experimental establish­

ments.
—Setting up distance records, height records, 

speed records—pushing the performance fron­
tiers of military aviation.

—Operations in Africa, the Middle East, the 
Persian Gulf, India, and the Far East—pushing 
the geographic frontiers of military aviation 
worldwide.

— Inaugurating air surveys, air evacuation, 
troop mobility, air control, army cooperation, 
bomber operations, fighter operations—feeling its 
way into the roles of military aviation.

—And, not least, establishing the Royal Air 
Force College (1920) and the Royal Air Force 
Staff College (1922).
These were not random happenings. There is 
clear evidence of a pattern here, a pattern for 
building an air force. Note too that this was not 
done by merely forming units, which would have 
produced an edifice without foundation. It was 
done from the bottom up, by establishing roles, 
missions, and structure—in a word, by establish­
ing an air doctrine. For in the entirely hostile cli­
mate of the period, without a doctrine the inde­
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pendent air force would have gone under.
Two points must be reemphasised. First: No 

one had been this way before; with hindsight we 
have to admit that these pioneers were remark­
ably correct in the course they charted. Second: 
Most of the pressures and influences of the period 
were working against them; there was ever)' rea­
son for them to have failed. Vet they pursued their 
idea with a clear sense of purpose; they created an 
air force, but in so doing they helped lay the foun­
dation for many of today's doctrines of air power. 
And whatever view we may take of the muddles of 
the interwar years, 1 submit that the events of

Comment by 
Stephen H. Morochnick

AS an Air Force Education Services Officer, I 
found Cecile S. Landrum’s article “The Military 
and the Civilian Economy since the L oss o f  the 
GI Bill” (May-June 1980) very interesting.

Articles dealing with civilian educational 
programs for military personnel give the impres­
sion that the writers are peering down a tunnel 
with very narrow sides. While no one would deny 
that GI Bill educational benefits and in-service, 
off-duty educational benefits are important enlist­
ment and retention incentives, I think they would 
appeal most to the ill-informed.

Nearly any American citizen, in or out of the 
military service, with demonstrated financial 
need may qualify for a Basic Education Oppor­
tunity Grant (BEOG), which will pay up to SI800 
per year to cover college costs. This sum easily 
matches or even surpasses the amount almost any 
undergraduate military member on active duty 
may expect to receive, in a given year, through the 
Air Force tuition assistance program or even the 
Vietnam era GI Bill. One might respond that 
Si800 per year is hardly enough to pay for a year 
at college and the student would undoubtedly 
have to work to make up the difference. True, but

1939-45 amply bore them out.
As with all innovations that later become a part 

of everyday life, it is easy to overlook the signifi­
cance of the starting point and take all subsequent 
developments for granted. But surely no historian 
can be excused for doing this, particularly it he 
takes as his subject British air doctrine between 
the wars.

M axwell Air Force Base, Alabama

Group Captain M add in i*> Royal Air Force Adviser t<» the Com­
mander, Air University.

the service member using tuition assistance has a 
full-time job and usually works at least 40 hours 
each week.

Compared to the BEOG, the Congress has 
been almost shamefully lighthearted in offering 
the Veterans' Educational Assistance Program 
(VEAP) as an enlistment incentive to those enter­
ing the service in 1977. Examine the program 
carefully. The member contributes up to $75 per 
month for 36 months. Thus the member ac­
cumulates $2700. The Veterans Administration 
(VA) matches the $2700 on a two-for-one basis 
for a total of $5400. Add the $5400 to $2700 and 
the service member has a total of $8100 to defray 
the costs of college. But wait! How much did the 
VA actually give to the member? $5400. And this 
w ill be doled out at a rate of $ 1800 per year. How 
much may a BEOG recipient receive each year? 
The same $1800! And the civilian did not have to 
serve one day in the service to qualify for it.

BEOGs are only the “ground floor” of the fi­
nancial assistance package available to college 
students. Other programs available are Supple­
mental Educational Opportunity Grants, College 
Work Study, National Direct Student Loans, and
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Guaranteed Student Loans. An impressive array 
of other scholarships, grants, and loan programs 
is available.

The increasing "burden" of the services’ tui­
tion assistance program, which can be measured 
in the millions, can in no way be compared to the 
billions expended on the civilian sector by the 
federal government.

But let us press on to more hopeful signs. Most 
of the fund sources available to civilians are also 
available in some measure to military personnel. 
In most cases the funds may be used to supple­
ment either military tuition assistance or even GI 
Bill educational benefits.

Programs conducted on military bases are 
rarely eligible for even partial state funding. The 
amount of money made available through private 
contributions and endowments is minuscule. 
Thus, the total military contribution to this valu­
able enlistment and retention tool consists of tui­
tion assistance at a rate of 75 percent and the pro­
vision of cost-free facilities and utilities. While 
some may contend that the provision of facilities, 
utilities, and partial tuition assistance is generous 
and more than adequate, the fact is that the sup­
port is as inadequate as VEAP. In this state, one of 
the poorest in the nation, one local state college 
receives nearly S2000 per year for each full-time 
student. This sum is in addition to tuition and 
fees charged the student, nearly an additional 
$1000 per year. No one could seriously argue that 
Congressional support of on-base, off-duty educa­
tion comes close to the S2000-S3000 per student 
income the college receives each year.

The services' educational incentive for enlist­
ment and reenlistment suffers from an extremely 
serious and significant financial need. In too 
many cases, the colleges are not able to present 
the type of high-quality programs they would like 
because of financial constraints and inadequate 
base facilities. If colleges conducting educational 
programs on military bases must continue to de­
pend entirely on tuition aid and cost-free facilities 
and utilities, they will almost certainly continue to 
find themselves on the sharp edge of a financial 
abyss.

The old concept of a GI Bill was that it was in­
tended to assist the serv ice member to readjust to 
civilian life, to pick up the pieces of his militarily 
interrupted life, and get on with it. Such a bill is 
no longer necessary. What is needed is adequate 
educational funding to help service members ad­
just themselves to military life and to make them 
more valuable members of the services.

Therefore, these recommendations ought to be 
placed under consideration:

• Stop trying to obtain a new GI Bill that will 
reward anyone for leaving military service.

• Provide colleges with programs on bases 
with the financial means to establish high-quality, 
low-cost educational programs through federal 
funding in addition to tuition assistance.

• Eliminate 75 percent tuition assistance. 
Replace it with 100 percent tuition assistance.

• Liberalize the educational permanent 
change of station deferment program to allow 
military members to remain on station for two or 
even three years for the purpose of completing 
educational programs.

• Liberalize the final semester temporary 
duty. Operation Bootstrap program, so that more 
career-motivated personnel may take advantage 
of it.

• Eliminate the two-year service commitment 
incurred by officers using Air Force tuition assis­
tance.

• Stop feeling apprehensive about the amount 
of dollars being spent and which should be spent 
on military off-duty education for service mem­
bers. At present. 18-year-old civilians can and 
usually do receive as much educational financial 
aid as any military member. And if the aid is in­
sufficient to cover all the costs, the student can al­
ways get a job wrapping hamburgers for a na­
tional chain, which pays a better starting salary 
than does the Department of Defense.

M axwell Air Force Base, Alabama

Stephen H. Morochnick is an Education Services Officer.



THEDO-MORE-
WITH-LESS

SYNDROME
teetering on the brink

C a p t a i n  K e n n e t h  C . S t o e h r m a n n

IT IS difficult to remember when I first 
heard the phrase “Do more with less.’7 I 

am sure it did not make much of an impres­
sion on me then. Little did I know that years 
later it would develop into a major factor in 
the preservation of our national security and 
profoundly affect the ability of the Air Force 
to carry out its mission.

I remember one time the slogan was used.
I was an F -lllD  weapon system officer at 
Cannon AFB. New Mexico, and it was dur­
ing an aircrew meeting. The squadron com­
mander was telling us how the 1973 oil em­
bargo had affected us and that flying time 
was going to be cut back. The flyers did not 
like that idea, and the commander, sensing 
our dissatisfaction and lack of understanding 
of the problem, said, “Guys, we all have to 
realize that the days of abundant resources 
and unlimited money are gone. From now 
on, we as a nation must tighten our belts, 
trim away the excess fat. And one of the first 
places to do the belt tightening is in the 
federal bureaucracy and the Department of 
Defense in particular. We can no longer have 
everything we want.” And then he said it, 
“We have to do more with less.”

I vividly recall another occasion a few 
years later, in 1977. I was stationed at RAF 
Upper Heyford in the United Kingdom, still 
flying F-l 1 Is. It had not been a particularly 
hard winter in England, but there were spells 
of cold, bitter weather, the kind that combine 
rain, wind, and fog into bone-chilling days 
and even worse nights. In an effort to con­
serve energy, the base was doing everything it 
could to reduce heating and lighting ex­
penses. But it was all for naught because, at 
the end of the year, the money just was not 
there to pay the bills. Accordingly, the heat 
was turned off in my squadron over the 
Christmas holidays. A few days after Christ­
mas, the squadron reopened, and several of 
us were there at 0700 trying to flight plan the 
day’s mission. The building was cold, and 
holding a pencil to fill out my line-up card
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was difficult. The commander, sensing our 
obvious annoyance, tried to keep us going, 
“This is no picnic guys, but we just have to 
make do. We'll try to get the heat on as soon 
as we can. I can’t make any promises, but I'll 
see the boss and maybe we can get some 
relief.” And then he said it, “1 know this isn't 
easy to accept, but we have to be prepared to 
do more and more with less and less.”

A third, more recent occasion was during 
my tour on the Air Staff at the Pentagon. I 
worked in a directorate that, through several 
Air Staff reorganizations, had lost almost 50 
percent of its authorized slots and was only 
90 percent manned in the slots it still had. 
The workload, according to some of the 
officers who had been in the directorate for 
almost four years, had just about tripled. 
Morale was suffering. The head of the direc­
torate had an officers’ call. He touched on 
several points but invariably came back to the 
overworked and undermanned theme that 
was foremost on the minds of his subordi­
nates. The directorate head was a forthright 
man who “told it like it was.” His comments 
were:

Everything is getting tougher. W e are tak ing  on 
m ore w ork and  do ing it w ith less people and 
resources. But you w ere all hand-p icked  for this 
assignm ent. I know each o f you personally. You are 
all good m en and  w om en. If you w eren’t, you 
w o u ldn ’t be here. I know  you can do the job . But we 
m ust all realize som eth ing  that is now a fact o f life. 
W e m ust do “ m ore with less.” I hope you take that 
as a  challenge and  try even harder to get the jo b  
done.

In each instance, the commander used a 
different tactic to try and overcome the prob­
lem. One was educating me, one sym­
pathized with me, and one challenged me. 
But, in the end. they all had the same 
problem to deal with: how to do more with 
less.

These instances are not, of themselves, im­
portant. What is important is that they are 
part of a larger problem, a syndrome if you 
will, based on a do-more-with-less philoso­

phy. And this syndrome just might be leading 
our nation in a direction that is neither 
healthy, beneficial, nor secure. It seems that 
“do more with less” has become a panacea 
for all our problems, a way out of all the trou­
bles of big government, inflation, and social 
unrest. But the questions must be asked: 
What if this nation reaches a point where it 
cannot do more with less? What will happen 
then?

Those questions must be addressed if we 
are to continue a strong, secure nation be­
cause the do-more-with-less syndrome is a 
vicious circle that, as presently used, cannot 
be broken. The syndrome revolves around 
the idea that a production unit (be it a fighter 
wing, an Army battalion, the Air Force, or 
DOD) can produce “more” (which is de­
fined in a variety of ways—better trained 
troops, greater unit capability, more sorties, 
etc.) by using “less” (which is also defined in 
a variety of ways—energy, money, personnel, 
etc.). Over a given period of time (for exam­
ple, a fiscal year), the theory is put to the test. 
Resources are reduced, and production goals 
are increased. If the unit reaches the new, 
higher goals and only uses the reduced 
amount of resources, then for the subsequent 
time frame, the goals are increased again and 
the resources are cut still more. The circle is 
closed. The unit ag^in tries to “do more with 
less." Thus, the process seems to focus on the 
idea that if a production unit meets its goals 
with fewer resources, the possibility exists 
that the unit can increase production even 
more by using even fewer resources. And as 
long as the unit meets the established goals, 
the “ less” becomes even less and the “more” 
becomes more.

Some measurement is needed to gauge the 
success of this syndrome. Statistics usually 
provide the answer because apparently any­
thing that can be quantified will be quan­
tified. W'e see this manifested on the re­
sources side as personnel used, dollars spent, 
and energy consumed, to name just a few.
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On the production side, it translates into 
measurement of performance factors: train­
ing accomplished, combat readiness of a 
unit, effective sorties flown, and much more.

These are the rules of the game, and every 
manager in any production unit laced with 
having to operate under the do-more-with- 
less theory knows these rules.

B  u T now the problems begin. 
There comes a point, a point different in ev- 
erv production unit, when the available 
resources can no longer sustain the increase 
in productivity. Something must give. It 
definitely cannot be the productivity itself be­
cause the productivity is what is reflected in 
the statistics, and the statistics are what man­
agers are primarily concerned with under the 
do-more-with-less rules. And in a military 
organization, these statistics translate into 
pressure; pressure that unless you, as a 
manager, get the job done with what you 
have, someone else will replace you and do 
the job more to the boss’s liking. Additional 
resources are not available because the less 
pan of the syndrome dictates continued 
resource reduction. There are only two alter­
natives available:

1. Continue high productivity with fewer 
resources but let the quality of the product 
suffer.

2. Force greater performance out of the 
only resource that the manager has some 
control over, people. (After all, a barrel of oil 
is a barrel of oil, a dollar is a dollar, but a per­
son has various levels of performance.)

Each is a logical, but potentially deadly, 
alternative.

These alternatives are available because of 
two serious flaws in the do-more-with-less 
syndrome. One is quantification. While 
productivity levels and resource savings can 
be measured in absolute terms, the quality of 
a product is not easily quantifiable. (How 
"combat ready” is combat ready?) It cannot

be listed as a statistic. Likewise, while actual 
numbers of personnel can be measured, the 
performance of these people or the condi­
tions under which they work (which in­
fluence their attitudes, morale, etc.) are 
much less easy to determine. The second 
flaw is, for lack of a better word, manipula­
tion, which occurs as a direct result of quan­
tification. Many of the factors in the produc­
tivity and resource areas are known to all, i.e., 
dollars allocated, gallons of fuel consumed, 
numbers of personnel assigned. It is hard for 
either the manager or his boss to dispute 
these figures. In this instance, manipulation 
is almost impossible without resorting to an 
outright breach of integrity and lying. But 
where the quality of a product or the working 
conditions and attitudes of personnel are 
concerned, manipulation is much more 
possible. This is because the lack of quan­
tification in these two areas allows for a much 
greater use of subjective judgment. It is the 
manager’s word against someone else's, 
someone who is armed with no statistical evi­
dence at all, that the product is a quality one. 
It is the manager’s word that he is taking care 
of the people making the product. Further­
more, in a military organization, this 
manipulation, if used incorrectly, can be tied 
to the obedience of the subordinates to the 
manager using the military chain of com­
mand to enforce such obedience.

Both instances are, of course, serious 
breaches of integrity. But, if a manager 
makes a conscious decision, because of 
pressure or other forces acting on him, to 
sacrifice his integrity, it is easier to do so in 
the areas of product quality and personnel 
management (because of the effects of quan­
tification and manipulation) than in any 
other area that can be supported (or refuted) 
by “hard” statistical evidence.

It would thus seem that the entire do- 
more-with-less syndrome hinges on integrity. 
If a manager’s integrity cannot be com­
promised, then he will readily admit that, at
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some point where fewer resources can no 
longer support increased productivity, the 
product’s quality or the unit’s personnel are 
suffering. In short, the manager will say that 
the limit of “do more with less” has been 
reached. He can go no further without mak­
ing a sacrifice that forebodes trouble for 
quality or personnel. However, if integrity is 
compromised, the do-more-with-less syn­
drome will flourish, and the product quality 
and personnel will suffer.

But what if the quality of the product or 
the attitudes of the people who produce it do 
suffer? Is that necessarily bad? In industry, 
maybe not. If a product’s quality is bad, the 
product fails. The law'll mower breaks. The 
roof leaks. The appliance burns out. The car 
breaks down. All are repairable or replace­
able, and only the product’s reputation 
suffers. Likewise, if people are mistreated, 
they leave the production unit. The unit must 
then make changes to attract people, or it 
faces bankruptcy. Even in the extreme latter 
case, the outcome will probably not affect the 
future of our nation.

This is not true when the “product” is our 
national defense and the “personnel” in­
volved are our armed forces. This is a unique 
situation where the people are part of the 
product, a very important part. And, even 
more unsettling, the quality of a part of the 
“product”—our war-fighting capability—is 
tested only when we must, indeed, fight a 
war. That is certainly no time to find that the 
quality is bad or that personnel cannot per­
form as expected. Once lost, our freedom 
will be hard to regain.

Of course, there are those who maintain 
that the product’s quality is good, as evi­
denced by the lack of war. This argument is 
faulty for two reasons. One, advocates of this 
point of view equate the product to deter­
rence when, in actuality, deterrence is only 
one part of the product. While deterrence 
has, to date, been successful, that is not a 
valid base from which to argue that the other

part of the product, our war-fighting 
capability, should be allowed to deteriorate. 
For if deterrence does fail and the deterrence 
part of the product proves to be bad, we must 
have that war-fighting capability to fall back 
on. Second, one must seriously question 
whether deterrence, even if viewed as the 
total product, is, in effect, working. The al­
ready heated arguments over the SALT II 
Treaty and the Soviets’ massive military- 
buildup that erodes our deterrent’s sur­
vivability must be taken into account. It is not 
a question of whether deterrence has been 
successful but whether deterrence will be suc­
cessful in the future. That is where the judg­
ment on the product’s quality must be made, 
and that judgment does not seem to be a 
favorable one at present.

Thus, the point is made. As it regards our 
national defense and armed forces, the prod­
uct must be a quality one; the personnel must 
be the best. No compromise in quality or per­
sonnel can be tolerated. To do so would be 
disastrous.

B u t  has the do-more-with- 
less syndrome’s trade-off point been reached? 
Has integrity been compromised to make the 
productivity look good at the expense of 
quality and personnel? Have we, as a nation, 
been blind in lookirtg for that point, the point 
of m axim um  re tu rns for m inim um  
resources? Are we teetering on the brink of 
disaster?

Proponents of the do-more-with-less syn­
drome would say no. They proudly point to 
lower resource usage and higher productivity 
to prove their case. But, when asked about 
the quality of the product or the w'ell-being of 
the personnel, the proponents can only point 
to statements by the managers themselves, 
statements that usually reflect that everything 
is all right. After all, what manager is going to 
say his product or his people are in trouble? 
What manager wants to lose his job? But,
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taken one step further, when asked about a 
possible compromise of integrity in the 
managerial ranks, the do-more-with-less pro­
ponents point to the track record. Have there 
been any breaches of integrity? Have there 
been any documented (or demonstrated) acts 
where integrity was shown to have been lax? 
Have any of the products proved to be faulty? 
After all, deterrence has been working ever 
since its inception after World War II. Have 
any of the people making the product ever 
complained? Until now, the answers seem to 
have been no to most, if not all, of these ques­
tions.

Until now. Recent pronouncements seem 
to indicate a possible change. Maybe cracks 
are appearing in the previously impenetrable 
dike that shored up the proponents of the do- 
more-with-less syndrome’s case.

• First, integrity and quality of the prod­
uct. On 13 March 1979 Air Force Chief of 
Staff General Lew Allen, Jr., published a let­
ter to all Air Force personnel. In the letter, he 
discussed a series of allegations made by an 
entire aircrew training class. Some of the 
allegations were found to be true, others not. 
But General Allen found the issue disturbing 
enough to bring it to everyone's attention. 
One section of the allegations list stated:

. . .  it was alleged that serious integrity problem s 
were evident:

—Certifying flying tra in ing  requirem ents as a c ­
com plished w hen they were not.

—C hanging  take-off tim es to put them  in the “on 
tim e” w indow  w hen, in fact, they were late.

— Failure to docum ent aircraft d iscrepancies for 
fear o f  reprisal.

— R eporting sorties as effective and  productive 
when they were not.

— C o m m a n d e r s  “a c c o m m o d a tin g  ” to  a s y s te m  th a t  c o n ­
s ta n t ly  c a lls  on th e m  to d o  m o re  a n d  m o re  w i th  le s s  a n d  
less. 1

That is a breach of integrity. That is 
downright lying to “make the numbers look 
good.” That hits home!

• Second, the people. General Allen 
made the following comments concerning

officer retention in an address to Arizona 
newsmen:

W e have com pounded  the problem  ourselves with 
som etim es poorly focused m anagem ent efforts and 
pressure to com pensate for force reductions and  to 
support increased readiness by w orking longer 
hours. W e’ve pushed ou r people hard . T o  som e ex ­
tent, we may have lost the vital balance betw een co n ­
cern about the task and  concern  about the in ­
dividual. W e are  now paying closer attention to this 
b a lan ce—and  m aking im provem ents. . . ,2

A problem unique to the Air Force? Not ac­
cording to General Bernard W. Rogers, 
former Army Chief of Staff, in an address to 
business executives in Philadelphia:

I am  concerned  about the cost o f national defense. 
A llocating m ore resources . . . will considerab ly 
im prove it; failing to apply them  can gravely je o p a r ­
dize it.3

• Third, the statistics. These are the sym­
bolic figures that the do-more-with-less pro­
ponents point to when bolstering their case. 
Here are a few statistics not often cited:4
Category 1964 1974 1979
DOD budget as percent of 
total federal budget 42.8 29.1 22.7
Air Force budget as percent of 
total federal budget 17.2 8.9 6.4
Total Air Force personnel 
(thousands) 1.179 932 811
Active Air Force aircraft 15.380 12.132 9,037
Air Force major force 
squadrons 581 421 403
Air Force budget (in constant 
FV’80 dollars) (millions) 53.491 34.726 33.451

By any measure, by any standard, everything
listed here shows a definite “ less” in
resources. There is no area in which in-
creases are observed. 

But what about the more”? How do you
show that? Not as easily, but it is possible. 
Talk to any squadron commander whose 
unit is only 80 percent manned but handling 
his full wartime mission. Talk to any mainte­
nance officer or noncommissioned officer 
whose duty days are getting longer and 
longer. Talk to any staff officer whose piles of
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paperwork and bureaucratic red tape con­
tinue to mount. Look at the inspector 
general’s tasking orders, where flying wings 
must now strain to fly the predetermined 
number of sorties on a "sortie surge” and 
also must better previous scores in other 
areas of evaluation. And finally, ask the do- 
more-with-less proponents themselves. They, 
of course, will show you all the information 
you need to document the "more.” But 
maybe they will not do so in the context of 
this discussion.

• And the biggest crack of all in the dike 
is the stark realization that our nation has 
restored the mandatory registration of 18- 
year olds and might be forced to reinstate the 
draft. In this case, the “more”—the combat 
capability of the Army in particular and the 
armed forces in general—cannot be obtained 
with "less” — reduced manpower through 
voluntary military service. As General Rogers 
prophetically commented a year ago:

As a m in im um , in my op in ion , the Selective Service
System m ust be reenergized and  the registration o f
18-year-olds com m enced  ag a in .5

I n  t h e  final analysis, what is happening 
seems to be almost criminal. Not because 
there are strong advocates of the do-more - 
with-less syndrome. Doing more with less is 
not inherently bad, as waste and repetition 
should be eliminated. Not because integrity is 
at stake and has been compromised. There 
are effective ways to correct such problems. 
Not because personnel are being treated un­
fairly. That, too, can be corrected, as General 
Allen has pointed out. It is criminal because 
what all this leads to is a grand disillusion­

Notes
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2. ‘'Chief faults Air Force." Air Four, March 1979, p. 120.
3. Ed Duggan. "Rogers: Our Deterrent Must Be Credible." Pen-

ment of the American people and the senior 
decision-makers of this nation. As a whole, 
the military establishment (and, who knows, 
maybe other governmental agencies) is pro­
jecting a capability that possibly does not ex­
ist in wartime. We are doing so much more 
with so much less that the pressure to con­
tinue the syndrome’s cycle is intolerable. We 
are making the numbers look good to satisfy 
the bosses while overrating the true ability of 
our military. We are compromising our 
quality and our people. We are tampering 
with the security of our nation.

The solution? No more accommodation, 
more truth. Break the cycle if indeed the 
"more” versus “ less” indicates or dictates 
that the limit has been reached. However, we 
must not intentionally break the cycle just to 
escape the do-more-with-less philosophy. 
That would only further compromise our 
collective integrity and make us no better off 
than we are now. If more can be done with 
less, then let’s do it. If it cannot be ac­
complished, then we must first admit that 
fact to ourselves and then tell our superiors 
about it. Be honest.

If it should come to another armed conflict 
and we, as defenders of our nation, cannot 
perform as expected, we have only ourselves 
to blame. We cannot fight and win a war 
with statistics. Adequate national security is 
based on a demonstrated military capability 
that costs money and men. We can, and 
should, trim these areas when possible to 
realize resource savings while increasing 
capabilities. But we have trimmed enough 
and, under present constraints, expanded our 
capabilities to the limit. To "do any more 
with any less” now, invites disaster.

U .S . A i r  F orce A c a d e m y

lagon t\'rws, April 26. 1979. p. I
4. Data for this section was taken from U.S Air Force (AF/AGMC), 

Pocket USAF Summary. 1979 (Washington: U.S Air Force. 1979).
5. Duggan, p. 1.
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T HE Western world’s fascination with 
China began long before the voyages of 

Columbus. The American version of this 
enchantment took concrete form in 1784, 
when merchants from Philadelphia and New 
York underwrote a perilous Pacific journey 
to Canton for the trading ship Empress of 
China. The enduring myth of the China 
market continues to the present day. In fact, 
the sudden announcement of warming rela­
tions between Washington and Peking as 
well as recent events in Indochina have pro­
vided a new impetus to an old dream.

This latest phenomenon has been accom­
panied by a spate of publications about the 
People’s Republic of China or, as it is more 
popularly known. Red China. The sheer 
volume of writings on China even seems to 
be rivaling the fashionable “ If it feels good, 
it’s O K .” literature that has dominated com­
mercial bookshelves in recent years.

Three of these books are representative of 
three traditional categories of American writ­
ing about China. First, there is the group that 
pleads for a better understanding of China 
and her leaders. How are we to deal with this 
formidable international power, the authors 
of these works argue, unless we develop a 
historical awareness of the Chinese Com­
munist (CHICOM) revolution and Maoist 
thought? Richard H. Solomon asks—and 
tries to answer—this question in A Revolution 
Is Not a Dinner Party.

Those in the second category' accept the 
premises of the first but add an extra dimen­
sion that can be conveniently summarized in 
the slogan “ I was there.” Adopting a per­
sonal perspective, these writers, invariably in 
patronizing tones, assure us that the Chinese 
Communists were, after all, simply misun­
derstood nationalists, or agrarian democrats,

or “Radish Communists” (red only on the 
outside), but certainly not part of the “creep­
ing tentacles of the international communist 
conspiracy” that so alarmed our Cold War­
riors. If only FDR (insert any subsequent 
VIP’s name—another characteristic of these 
books is flagrant namedropping) had listened 
to me, these authors moan, my personal ex­
perience in China would have salvaged 
American foreign policy. Although less 
grandly conceived, John McCook Roots uses 
this point of view in his biography of Chou 
En-lai, entitled simply Chou.

But what are we to do with this accumu­
lated historical knowledge and enlightened 
understanding? Happily, there is a third 
category. These brave authors grapple with 
the question: What is to be done? At worst, 
these studies dissolve into mere specula­
tion— imagine Jeanne Dixon in academic 
garb — but, at their best, they can provide a 
useful guide in marking out new paths for 
Sino-American relations. In this latter class, 
A. Doak Barnett has produced a masterful 
survey in China Policy.

R i c h a r d  s o L O M O N t
seeks to blend familiar American images of 
China into “ interpretive themes which seek 
to give them meaning in a Chinese context.” 
(p. 2) Professor- Solomon, a former staff 
member for the National Security Council, is 
an expert on China and the Chinese Com­
munists. He believes that an understanding 
of our own cultural biases will somehow aid 
us in appreciating the Chinese perspective.

In fact, Solomon does not produce the 
book he says he is going to write. Early he 
promises “ to break down American 
stereotypes of China and contrast them with

t R i c h a r d  H . S o lo m o n , A Revolution Is Not a Dinner Party: A Feast of 
Images o f the Transformation Maoist China (N e w  \ o r k :  A n c h o r  
P r e s s /D o u b le d a y ,  1 9 7 6 , $ 9 .9 5 ) ,  199  p a g e s .
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Chinese myths and images of China. ” Then, 
he adds that “the contrast . . . will lead to 
an honest appreciation of our differences, if 
not a clearer grasp of Chinese realities.” (p. 
31) But the rest of the book is a hodgepodge 
of unconnected chapters whose only com­
mon denominator is a sympathetic tone that 
is remarkably uncritical of all things Red 
Chinese. Solomon never expands the unify­
ing theme he alludes to, nor does he develop 
the objective vantage point from which to 
analyze Sino-American relations that he 
promised his readers. Even worse, there is no 
concluding segment that explains “an honest 
appreciation of our differences.” (p. 31) 

Instead, we are subjected to a series of 
complaints or theories, largely unsubstanti­
ated, springing from the author’s very per­
sonal viewpoint. For example, the American 
use of the Boxer Indemnity for a Chinese 
scholarship program becomes, for Solomon, 
a “patronizing righteousness.” And the 
author’s musings about the vital importance 
of “Swimming” amounts to little more than 
an overstrained construction that cannot sup­
port the weight attributed to it. Did Mao’s 
famous 1966 dip in the Yangtze really “shock 
a sense of activism back into the Chinese 
Communist Party”? (p. 117) Did the event 
really take place as it has been reported?

Nevertheless, there is value in the book 
that may be found by stripping away the ex­
aggerations and convoluted theorizing. The 
chapter “Contradictions,” for instance, goes 
to excess in ascribing noble impulses to a 
CHICOM leadership that other observers 
have criticized as wavering and confused. 
Yet, Solomon has identified a key point of 
analysis in this chapter by exploring “the ma­
jor social and political contradictions which 
have been at the center of conflict and 
change” in China, (p. 124)

O ther chapters, notably “ Eating,” 
“Words,’ and “Emulation,” contain nuggets 
of insight that can be found only after unpil­
ing the theoretical baggage hiding them.

What are we to make of a passage extolling 
the virtues of Mao and urging the people to 
“vomit the bitter water” of hardship as op­
posed to the Confucian model of “swallow­
ing their bitterness”? This ambitious passage 
concludes with Mao’s ridiculing the Na­
tionalist Government as “a paper tiger, in­
capable of eating anyone.” (p. 45) A similar 
strained ambiguity emerges in “Words.” The 
author labors to contrast the Confucian 
respect for learning with the dual Mao 
emphasis on activism and castigation of 
“book worshippers.” According to Solomon, 
the former led to “a measure of deference to 
those in authority” while the latter fostered a 
true revolutionary spirit, (p. 55) Once again, 
the reader can actually gain certain insights 
by cutting through the heavily laden theoriz­
ing. This chapter produces some discerning 
analysis by Solomon on the rise and fall of 
the Cultural Revolution.

The chapter “Emulation” is a specific ex­
ample of the basic analytical flaw of the en­
tire book. Solomon patiently narrates the tor­
tuous path that the CHICOMs have pursued 
as they accepted or rejected various models to 
emulate. The Confucian model, of course, 
had to be rejected. The Leninist experience 
was accepted, then modified. The party 
plunged into turmoil with several authority 
figures presented as models. Mao then 
purged his opposition or alternative models, 
except for Lin Piao. Other problems followed 
that decision. Narrating these ideological 
gymnastics, Solomon refuses to impose any 
critical, evaluative judgment. Indeed, here 
lay the main weakness of the book. The 
author remains too aloof in an uncritical and 
sympathetic (if not apologetic) posture. The 
confusion and blundering that leaps out at 
the read e r in “ E m u la t io n ” goes 
unchallenged by Solomon. In his nearest ap­
proximation to an editorial comment, 
Solomon merely points out, in his mad­
deningly detached style, that the CHICOMs 
have long sought “a constant and delicate
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balance” between the universal truths of 
Marxism-Leninism” and “the particular cir­
cumstances of Chinese society.” (p. 87) And. 
astoundingly, in a chapter concerning 
CHICOM rejection of all role models 
(revolutionaries must, after all, be flexible), 
the author offers no analysis about the per­
vasive cult of personality surrounding Mao. 
What happened to all those little red books?

No, there is little balance here. Solomon, 
in his silence, seems to surrender his 
scholarly responsibilities. He does not, in 
truth, concoct an unqualified apology for the 
CHICOMs; nevertheless, he neither presents 
critical judgments nor calls attention to 
CHICOM failures. In fact, a disturbing—if 
measured — fascination emerges in these 
pages between Solomon and Maoism. The 
discerning reader who can manage to keep a 
skeptical perspective will gain some insights 
about Red China. But will most readers 
bother to take the trouble? With his dis­
tinguished qualifications, Solomon should 
try again. He knows his subject and will, un­
doubtedly, make valuable contributions to 
our dismal understanding of China. In this 
particular effort, however, he is not at his 
best. Despite his presenting a considerable 
body of knowledge about China, the author 
has fallen short of a praiseworthy premise. 
The title of the first chapter, “Mything the 
Point,” might well serve as a capsule sum­
mary of the book by a reviewer with a lisp.

S i m i l a r  problems beset the 
biography of Chou En-lai by Roots,t an ex­
perienced  A m erican jo u rn a lis t. Like 
Solomon, Roots paints an unquestioning and 
uncritical portrait.

For the most part, the book covers ground 
already well traveled by scholars. There is lit­
tle that is new here. Other works, notably

Hsu Kai-yu’s Chou En-lai: China's Gray Emi­
nence and Dick Wilson’s The Long March (as 
well as more recent books by Dun Jen Li and 
Suzanne Pepper), provide more detailed 
analysis. For example, one of the key deci­
sions in Chou’s life, to embrace communism 
in 1919-20, is quickly glossed over by the 
author, (pp. 19-21) Furthermore, Roots 
offers little or nothing about Chou’s military 
role during World War II and the Chinese 
Civil War.

Perhaps the chief value of the book stems 
from Roots’s firsthand experiences in China 
and from the forty-year friendship between 
Chou and the author's family. This personal 
perspective does lend some interest to an 
otherwise unexceptional book. Excerpts from 
the family's correspondence reveal a lengthy 
list of distinguished visitors to the Roots 
home. Chou, in fact, stayed with the family at 
Wu-han—the temporary' wartime capital in 
early 1938—during his efforts to arrange a 
working agreement with the Kuomintang. 
Generalissimo Chiang Kai-shek and his wife 
were also close family friends. In one little- 
known episode, Roots suggests (although he 
confesses having no corroborative evidence) 
that his father. Bishop Roots, had saved 
Chou’s life in 1927 by providing refuge at the 
British Concession in Hankow during a 
Kuomintang purge.

The author has some impressive creden­
tials, and his “China Connection” un­
doubtedly goes far in explaining why his 
book was published. Born in China, Roots 
was among the earliest American correspon­
dents to return to China. He says that an in­
terview with Premier Chou shortly before his 
death represents “a key element in the prepa­
ration of this book.” (p. vii) At Harvard and 
elsewhere, Roots has had the benefits of con­
tact with distinguished scholars. The 
acknowledgments section lists impressive

t j o h n  M c C o o k  R o o ts ,  Chou (N e w  Y o rk : D o u b le d a y ,  1 9 78 , $ 8 .9 5 ) , 2 2 0  
p a g e s .
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associates: Arthur M. Schlesinger, Sr., John 
K. Fairbank, James C. Thomson. Jr., Edwin 
Reischauer. Lucien Pye, O. Edmund Clubb, 
and A. Doak Barnett. Edgar Snow and his 
family are also numbered among Roots's ac­
quaintances.

Almost predictably, the biographer has 
become enamored with his subject. From 
Roots's perspective, Chou takes on an aura of 
infallibility. The author stresses that Chou 
held top party posts longer than any other 
Communist, “not excepting Mao, Lenin or 
Stalin.” (p. xvi) It is Chou who provided the 
“moving spirit” (p. 65) in the 1935 elevation 
of Mao as Party Chairman. It is Chou who 
produced in 1922-24 “attempts at mediation 
that can only be described as heroic” (p. 24) 
in trying to bring together competing factions 
among Chinese youths in Europe. But there 
is scant analysis or critical judgment. Mao’s 
own considerable abilities are minimized. 
And Chou largely failed to arbitrate the 
ideological divisions of those Chinese youths. 
In fact, what success he did have—namely, 
with the Communists—may well account in 
some measure for his growing commitment 
to that movement. We do not know', and 
Roots does not give us much help. Instead, 
we are told that Chou was “a resourceful 
peacemaker” who “always held his liquor 
well.” (p. 25) We even learn that often Chou, 
as a young student, could “complete a com­
position assignment in half the required 
time.” (p. 16) The reader even might antici­
pate claims from Roots that Chou leaped tall 
buildings in a single bound.

The book does provide a light, popularized 
version of Chou’s life, and it is easy to read. 
There are a few insights, especially a chilling 
description of Roots’s experience with 
CHICOM anti-Western propaganda when 
he attended the play Roar China. Moreover, 
Chou's unique personality does occasionally

break through in passages such as accounts 
of the Long March and of the dark days for 
the CHICOMs early in the Civil War. But 
the value of this particular example of the “ I 
w'as there” school of history is, unfortunately, 
limited.

o NE of the top China experts 
in the United States is A. Doak Barnett. His 
lively scholarship has produced an im­
pressive number of books and articles about 
China for over twenty years. He is currently 
associated with the Brookings Institution.

His book China Policy outlines the contours 
of American perceptions and policies regard­
ing Communist China.! Immediately after 
1949, deep mutual antagonism poisoned 
Sino-American relations. During the 1960s, 
important changes in this hostile deadlock 
occurred, such as the growing Sino-Soviet 
estrangement and a more flexible attitude in 
the war-weary United States about China. 
Barnett feels that the opening of relations be­
tween the two countries in 1972 represents a 
historical watershed. Although President 
Richard M. Nixon and Henry Kissinger are 
widely credited  with a rrang in g  this 
diplomatic breakthrough, Barnett applauds 
“bold initiative by both sides.” (p. 2)

Thus far, the gains for both countries have 
far outweighed the political costs. Yet Barnett 
warns that developing closer relations will 
entail more meaningful compromises—com­
promises that require difficult political deci­
sions. The limits of Sino-American detente 
must be recognized, and, consequently, a 
pervasive friendship is unlikely in the near 
future. According to Barnett, huge obstacles 
exist to thwart truly close cooperation be­
tween Washington and Peking. These obsta­
cles include “the ideological gap, conflict of 
political values, and divergence of many

t A .  D o a k  B a r n e t t ,  China Policy ( W a s h in g to n ,  D .C .:  B r o o k in g s  I n s t i t u ­
t io n ,  1 9 7 7 , $ 8 .9 5 ) ,  131 p a g e s .
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broad foreign policy goals, as well as basic 
cultural, social, and economic differences.” 
(p. 19) In fact, Barnett argues that Japan and 
the Soviet Union may well be more impor­
tant to American interests than China. He 
feels that “the most important single objec­
tive of U S. policy” (p. 78) in the Far East is 
the maintaining of an effective friendship 
with Japan. And if American global security 
interests dictate that First priority be given to 
preventing a military conflict with the Soviet 
Union, then American policy in the Far East 
must not upset the fragile strategic balance 
between the two great superpowers.

It is vital that all four Far Eastern powers 
(Is Vietnam becoming a fifth?) maintain a 
strategic equilibrium. None should try to ex­
clude the others. At present, that Far Eastern 
equilibrium depends on close American ties 
with a nonnuclear Japan as well as the ab­
sence either of Sino-Soviet conflict or of a 
Sino-Soviet rapprochement. In a brilliant 
chapter entitled “ Relations with Other 
Powers, Barnett assesses the conflicting and 
converging crosscurrents of Far Eastern 
diplomacy. Although his book predates the 
Asian crisis triggered by Vietnam’s invasion 
of Cambodia and the subsequent Chinese in­
cursion into Vietnam, it is interesting to note 
how the flexibility of Barnett's analysis can 
incorporate this turn of events. His views are 
vindicated rather than made obsolete by the 
current crisis.

The final chapter, “An Approach for the 
Future,” traces possible patterns of develop­
ment in Sino-American relations over the 
next two or three decades. The author wisely 
avoids attempts at prodigious prognostica­
tion. Instead, he carefully constructs an 
analytical framework for the future that is 
cautiously optimistic.

Perhaps the major weakness of the book is 
its narrow scope. Although he deliberately 
limited his range, the author, nonetheless,

focuses too intently on Sino-American rela­
tions (this is, after all, what he said he would 
do) and the four Asian powers: the United 
States, Japan, China, and the Soviet Union. 
But, as recently demonstrated, any analysis of 
Far Eastern affairs must incorporate Viet­
nam. Barnett has mentioned—and would not 
deny—that small countries can precipitate 
international crises by dragging in the big 
powers. But Barnett seems to lump Vietnam 
with those lesser countries. Surely, Vietnam 
must rank as a major regional power. And to 
the extent that Vietnam does influence Asian 
affairs, it is vital to involve that country in 
efforts to promote a stable equilibrium.

T h e  quality of Barnett’s book contrasts 
sharply with that of the Solomon and Roots 
works. Each of the other two has a certain 
popular appeal, and each advances to some 
degree the growing accum ulation of 
knowledge about China. The reader who 
keeps a healthy skepticism will find some 
use—and even some enjoyment—in the 
books by Solomon and Roots. Barnett, on the 
other hand, has provided an insightful 
analysis that should stimulate the reader to 
further thought. Each of us, in fact, would do 
well to reflect on the course of Sino- 
American relations. Too much is at stake for 
Americans to do otherwise. Brooks Adams, at 
the turn of the Twentieth Century', frequently 
pointed out that the locus of power, the 
leadership of world civilization, had moved 
westward throughout the history of man from 
Asia and the Middle East through Europe. 
Adams confidently predicted that the United 
States would fall heir to that leadership. He 
proved to be correct. But at the latter stage of 
the century, it is worth considering whether 
that progression is continuing across the 
Pacific.

]. Sargeant Reynolds Community College 
Richmond, Virginia



THE IRRATIONAL ASTRONOMERS
C a p t a i n  J a m e s  S. O 'R o u r k e

W
HEN I was a college freshman, I 
desperately wanted someone to ex­
plain the mysteries of the universe to me. 

What I wanted was a small, understandable 
book complete with color photos, which 
would lend some perspective to the bewilder­
ing collection of theories and hypotheses 
offered in my astrophysics text. Instead, it 
was one set of formulas after another. The 
parts were understandable, but the whole 
was not. Somehow, in the melee of conjec­
ture about nebulae, quasars, eclipsing bina­
ries, and intergalactic dust, astronomy in the 
1960s had not yet developed a comprehensive 
or definitive theory about the question that 
troubles us most: How did it all begin?

IN God and the Astronomerst  
Robert Jastrow does what I wish physicists 
had done years ago—he speaks to us in 
English. His remarkable little book details 
the substance of several theories of cosmic 
origin, including the now widely accepted 
“Big Bang" theory. Using the theoretical 
writings of Ralph Alpher and Robert Her­
man, as well as the empirical measurements 
of Arno Penzias and Robert Wilson. Jastrow 
explains how twentieth-century astronomers 
slowly came to realize that the elements in 
our enormous universe are expanding, many 
of them at speeds up to one hundred million 
miles an hour.

The odd thing about Jastrow's book is that 
the material on which his explanations are 
based has been available for quite some time.

Many in the scientific community, however, 
were unwilling to accept as fact those find­
ings that have been known for much of this 
century. The scientific theory' of Genesis 
began in 1913 when Vesto Slipher, looking 
for something else, discovered that “about a 
dozen galaxies in our vicinity were moving 
away from the earth at very high speeds, 
ranging up to two million miles per hour.” 
Slipher’s discovery, according to Jastrow, was 
the first hint that the universe was expanding. 
Young Albert Einstein, seeking to explain 
phenomena of a different sort, published his 
equations of general relativity four years later 
in 1917. But it was William de Sitter, a 
Dutch astronomer, who found a solution that 
predicted an exploding universe, in which 
galaxies move rapidly away from one 
another. This, of course, is just what Slipher 
had observed.

Other astronomers, including Edwin P. 
Hubble and Arthur Eddington, picked up de 
Sitter’s work and began to accumulate more 
precise measurements with more accurate 
equipment. The majority of the members of 
the scientific community, however, stead­
fastly refused to accept the logical conclu­
sions drawn from de Sitter, Hubble, and Ed­
dington. Why? Because they seemed to have 
profound theological implications; and by 
the mid-twentieth century', science was not 
yet ready to acknowledge the presence of a 
supreme being. Jastrow also thinks part of the 
answer lies in the fact that “scientists cannot 
bear the thought of a natural phenomenon 
which cannot be explained, even with 
unlimited time and money.”

t R o b e r t  J a s t r o w ,  God and the Astronomers (N e w  Y o rk :  W . W . N o r to n  
a n d  C o m p a n y ,  1 9 7 8 , $ 7 .9 5 ) ,  136  p a g e s .
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S c iE N C E , according to British 
astronomer Paul Davies, brings several im­
portant contributions to the subject of cos­
mology.! It brings, first of all, concrete infor­
mation about the world from careful experi­
ment and observation. Second, it injects pre­
cision into what might otherwise be a rather 
vague collection of ideas. Third, and perhaps 
most important, science furnishes the 
theoretical foundation for the study and 
understanding of the observations that have 
been made. Science seems to have its limita­
tions, however, in dealing with questions of a 
metaphysical nature.

While Davies and Italian astronomer 
Paolo Maffeitt have no apparent trouble ac­
cepting the idea of an expanding and, hence, 
a dying universe, many cosmologists have 
been slow to join them. “This circumstance 
[of an expanding universe] irritates me,” said 
Albert Ejnstein. In a letter about the expan­
sion theory, he wrote: “To admit such 
possibilities seems senseless.” Astronomer 
Robert Herman, in discussing his early 
theoretical work on the expanding universe, 
said recently, “There was no doubt that we 
had a very interesting result, but the reaction 
of the astronomical community ranged from 
skeptical to hostile.”

Robert Jastrow notes that theologians 
generally are delighted with proof that the 
universe had a beginning, but astronomers 
have been curiously upset. “Their reactions,” 
he writes, “provide an interesting demonstra­
tion of the response of the scientific mind— 
supposedly a very objective mind—when evi­
dence uncovered by science itself leads to a 
conflict with the articles of faith in our 
profession.” It turns out, he observes, that the 
scientist behaves the way the rest of us do

when our beliefs are in conflict with the evi­
dence. We become irritated, we pretend the 
conflict does not exist, or we paper it over 
with meaningless phrases.

Philosophy Professor Ronald Munson of 
the University of Missouri lectures widely on 
the topic of “Science Fictions,” in which he 
expresses a frustration with scientists similar 
to Jastrow’s. “We accept science as reliable, 
objective, and reality-revealing,” he says, 
“but what is the source of our confidence? 
Until recently, the standard view was that it 
comes from the method of testing hypotheses 
against observations. However, actual cases 
show that hypotheses are not always accepted 
when confirmed by substantial evidence. 
Furtherm ore,” he writes, “ observation 
reports and ‘facts’ seem to be tied to theo­
ries.”

The work of British astronomers Her­
mann Bondi, Thomas Gold, and Fred Hoyle 
seems to be a case in point. For a number of 
years, they have argued in favor of a steady- 
state theory: a view which holds that con­
tinuous creation is taking place, replenishing 
the dispersing matter throughout the 
universe at a steady rate. Mounting evidence 
to the contrary has not convinced them and 
their adherents that the universe is not, in 
fact, in a steady state, but in an inexorable 
state of expansion and decline. Recent radio­
source counts, the discovery of quasars, and 
the background heat-radiation discoveries of 
Penzias and Wilson point conclusively in the 
direction of an enormous primeval explo­
sion.

Both Jastrow and Davies seem willing to 
accept such a theory and prod us to revise our 
beliefs in the face of irrefutable evidence to 
the contrary. The model of an expanding 
universe derived by Alexander Friedmann

t P a u I  D a v ie s ,  The Runaway Universe (N e w  Y o rk : H a r p e r  a n d  R o w , 
1 9 7 8 , $ 1 1 .9 5 ) ,  2 0 5  p a g e s .

f t  P a o lo  M a l le i ,  Beyond the Moon ( C a m b r id g e ,  M a s s a c h u s e tts :  M I T  
P re s s ,  1 9 7 8 , $ 1 0 .0 0 ) ,  3 7 7  p a g e s .
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led to the publication of Hubble's law on ex­
pansion. Concurrently, there has been a 
great deal of discussion about the fact that the 
second law of thermodynamics, applied to 
the cosmos, indicates the universe is running 
down like a clock. And if it is running down, 
says Jastrow, there must have been a time 
when it was fully wound up.

When asked in 1921 if he believed in God, 
Einstein replied, “ I believe in Spinoza’s God, 
who reveals himself in the orderly harmony 
of what exists.” Einstein and others within 
the scientific community resisted de Sitter’s 
theory for many years, but Hubble’s observa­
tions on the speeds and distances of the 
galaxies finally convinced him that the theory 
was correct. And shortly before his death, ac­
cording to Jastrow, Einstein told a visitor that 
he fully accepted the idea of “a beginning.” 
Others, however, continue to resist.

The reason for such reluctance seems to be 
a dependence on what Professor Munson 
calls the “scientific paradigm.” And the 
problem with the paradigm view is that it 
makes science an “irrational, subjective en­

terprise.” Scientists and laymen alike seem 
irrationally tied to theoretical beliefs when 
their conceptual underpinnings have long 
since been swept away by newer, more pre­
cise observations. Such is the case with the 
expanding universe.

D a v i e s , in The Runaway Universe, says, “The 
language which is used to convey these ideas 
already assumes familiar, fundamental con­
cepts of space and time, and it tends to have a 
strong philosophical or even religious con­
notation. Perhaps,” he says, “ it is expecting 
too much of science to provide clear answers 
to them.” Jastrow thinks not. Science, he 
says, in God and the Astronomers, if viewed 
with the cool rationality and open-minded­
ness of the philosopher, can bridge the gap 
between astrophysics and metaphysics. But a 
blind faith in the tenets of science, he says, 
renders us incapable of escaping the confines 
of our own narrow perspectives.

D e p a r tm e n t  o f  E n g l i s h  
U n i te d  S ta te s  A n  F o rce  A c a d e m y
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T h e  R o le  o f  th e  J o i n t  C h ie f s  o f  S ta f f  in  N a t io n a l  
P o l i c y  by J o h n  C h a rle s  D aly. W ash in g to n : 
A m erican Enterprise Institute, 1978, 42 pages, 
S2.00.

T h e  duties and  lim itations o f the Jo in t Chiefs of 
Staff (JCS) have undergone d ram atic  change since 
their inception in the early days o f  W orld W ar II. hav ­
ing served eight Presidents in countless and  diverse 
ways. T h e  book is an edited transcrip t of a Public 
Policy forum , conducted by the A m erican E nterprise 
Institute, with Jo h n  C harles Daly as panel m oderator 
of a discussion group consisting o f G eneral G eorge S. 
Brown, Senator Jo h n  C. C ulver, D r C urtis W  T a rr , 
and G eneral M axwell D. Taylor. D iscussion about the 
transform ed role o f the J C S  is interesting read ing  for 
those having a narrow  interest in the operation  o f the

JC S  o r the Jo in t Staff, however sm all their num bers 
m ay be.

Lieutenant Colonel Richard A. Slowik. USAF 
R obins A F B , Georgia

P a t t o n ’s T h i r d  A rm y  a t  W a r  by G eorge Forty. New 
York: C harles S cribn er’s Sons, 1978, 192 pages, 
$14 95.

T h is  book is neither a history o f  the T h ird  A rm y nor 
a biography o f Patton. It “ . . . is in no way a detailed 
history . . but ra ther a pictorial evocation o f ‘G eorg ie’s 
Boys’ at w ar.’’

C ertainly , the photographs are eye-catching and  ex ­
cellent, and  they ap p ear on alm ost every page. T h e  text
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is concerned  prim arily  with exploits o f the soldiers 
them selves, actions described being usually  at the com ­
pany level. T h e  reader follows P atton’s tanks into the 
thick o f the fighting, the sm all unit engagem ents being 
loosely held together by b rie f descrip tions o f the a rm y’s 
progress across Europe.

T h ere  are som e in teresting figures: “ L ieu tenant C o l­
onel C reighton W. A bram s, then com m and er o f  the 
37th T an k  Battalion, clinched [sic] a cold cigar in the 
corner o f  his m outh and  said, 'W e ’re going in to those 
people now .’ W ith that, he swept his arm  forw ard and  
the charge was o n " — into Bastogne. (A bram s later 
becam e Arm y C h ie f  o f Staff.)

A particularly  in teresting chap te r is a descrip tion of 
P a tton’s charac te r in the words o f  his daughter.

Forty’s book com petently  details the life o f the 
ground soldier in battle. It reads easily and  quickly, is 
full o f  anecdotes an d  quotations, and  m akes enjoyable, 
if nonscholarly , reading. Patton’s Third is w orthw hile 
for those w ho desire a better understand in g  o f the 
A rm y in action.

Captain Julius F Sanks, USAF 
H q  S p a c e  D i v i s i o n / L Y A F  

L o s  A n g e le s ,  C a l i fo r n ia

T h e  W iz a rd  W ar: B ritish  S c ie n tif ic  In te ll ig e n c e , 
1939-1945 by R. V. Jon es . New York: C ow ard , M c ­
C an n  and  G eoghegan , Inc., 1978, 556 pages, 
SI 2.95.

Basically a  m em oir. The Wizard War fills m any gaps 
in the story o f  electronic w arfare in the  E uropean 
thea ter of W orld W ar II. R. V. Jo n es  devotes the book 
to his experience as A ssistant D irector o f Intelligence 
(Science) to the British A ir Staff. H is m ission was to 
ascertain  the enem y’s developm ent o f  new w eapons, 
subsequently  to propose coun term easures, and  to m ask 
the progress o f  Allied research and  developm ent. H e 
was prim arily  concerned  with advances in aviation 
radar, electronic navigation, and  electronic co u n te r­
m easures.

G etting an early start d u rin g  the “ Phoney W’a r ,"  
Jones was ready for the “ Battle o f  the B eam s” — the 
electronic side o f  the Battle o f Britain. H is success in 
cou n te ring  the relatively accu ra te  G erm an  bom bing  
systems set the tone for his later efforts. D uring  the 
Allied a ir  offensive. Jones d irected his atten tion  to the 
neu tra liza tion  o f G erm an  ground and  a irbo rn e  rad a r 
and  counterintelligence on  A llied navigation systems.

T h e  chap ters o f the book read like a catalogue o f 
W orld W ar II electronic systems: O boe. L ichtenstein, 
W indow , V - l ,  V-2, and  so forth. In add ition , Jones 
characterizes W inston  C h urch ill. C harles  Portal, and

scores o f  others. He provides an insider’s view of the 
conflict between H enry T izard  and  F. A. L indem ann 
and  his ow n findings on C hurch ill and  the bom bing of 
C o ven try . In te re s tin g  s id e lig h ts  can  be found 
th roughou t, such as the use. by both sides, of sim ple 
and  revealing code nam es. A nd, o f course, LUtra is 
revealed as a m ajor source o f intelligence for all of 
Jo n e s ’s work, underlin in g  the im portance to Allied vic­
tory o f break ing  the G erm an  Enigm a codes.

T h e  value o f The Wizard War extends far beyond the 
in form ation on scientific intelligence and electronic 
w arfare. From  the first it is evident that the problem s 
and  m ethods o f  solution are not un ique to W orld W’ar 
II T h e  w eapons and  codes may have im proved, but 
the challenges and  m ethodology are essentially the 
sam e. An exam ple is the em phasis Jon es places on the 
erro r o f analyzing  evidence solely against ou r own level 
o f  scientific knowledge: . . if we can 't, they m ust not
be able to e ither."  T h e  Sputnik surprise may be used as 
a d ram atic  contradiction . T h e  case is also m ade for 
doctrine being  far m ore im portant than technology 
alone, a  re lationsh ip  tha t m ust be kept in m ind with to ­
day 's increasingly technological m eans o f  warfare.

Wizard War is an  extrem ely readable accoun t o f  Brit­
ish scientific intelligence. T h e  m ix ture o f anecdotes, 
th u m b n ail ch arac te r sketches, and  narration  rem inds 
one o f listening to an  old soldier rem inisce. T h e  book 
does have its w eaknesses, however; m any technical 
term s are  th row n about w ithout definition, and  systems 
are  m entioned with a presum ption  o f familiarity. 
F urtherm ore, there is no shortage o f  self-praise for 
Jones. In spite o f  this, it is clearly evident that R. V. 
Jones is a  rem arkab ly  brillian t and  capable  m an whose 
accom plish m ents and  credits d u rin g  the w ar will easily 
stand on th e ir own. Profusely illustrated with diagram s 
and  photographs. Wizard War provides an interesting 
and  im portan t view of the role o f science and  in ­
telligence in m odern  w arfare.

Captain Barry H Smith, USAF 
D e p a r t  m e n !  o f  H is to r y  

U S .  A i r  F orce  A ta d c t n r

S ta b le  P eace  by K enneth  E. Boulding. Austin & L o n ­
don: U niversity of T exas Press, 1978, 143 pages, 
S9.95 cloth, S3.95 paper.

T h e  au tho r, erstw hile w orld peace professor at the 
U niversity o f T exas, applies system th ink ing  to the 
problem  o f achieving a lasting world peace. H e regards 
w ar and  peace as a system possessing strength but su b ­
ject to strains. W henever those strains becom e too 
severe, breaks or w ars occur. In his view, the objective 
o f  policym akers m ust be to “ in troduce a bias into the
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system that moves it toward stable peace at a more 
rapid rate." Policymakers need to cooperate with, but 
distort the overall dynamics of their society somewhat 
as farmers cooperate with, yet distort, the ecosystem of 
which they are a part.

Applying systems thinking to the problems of war 
and peace seems like another step in the ever-increas­
ing dehumanization of life. However, since all other 
approaches have failed in the past, the idea is one 
worth exploring.

Captain Steven E Cady, USAF 
W a s h in g to n ,  D  C

U l t r a  G o e s  to  W a r  by R onald Lewin. New York:
M cG raw -H ill, 1978, 398 pages, S12.95

For the most part, historians write m ore and  m ore 
about the sam e things. T h e  sam e old stories are told, 
the sam e old controversies are aired , and  essentially the 
sam e old conclusions are  reached. T h is  is certainly 
true o f the history o f W orld W ar II. despite the rising 
interest in that war. the m any historians studying it, 
and large book sales.

T h a t is. until 1972, w hen J  C. M asterm an added a 
new dim ension to the story with the publication  o f The 
Double Cross System. H e told how the British captured 
every G erm an agent into E ngland and  tu rned  most o f 
them  around  to deceive their erstw hile em ployers. 
Even m ore startling w ere the revelations in F W. W in- 
terbo tham 's The Ultra Secret (1974). H ere was exciting 
new wisdom for students o f  W orld W ar II It has had 
the im pact o f a large w eapon right on target, som ething 
akin to the discovery o f  a tru n k — no, a tru ck — full o f  
letters from W ashington, Jefferson, o r L incoln. In 
brief, W interbotham  told how the W estern allies were 
able to read G erm an operational codes th roughou t 
most o f the war. T h is m eans that the Allies, in addition  
to having an  overw helm ing quantitative advantage over 
the G erm ans, had a significant advantage in in ­
telligence. Accordingly, the history o f that w ar m ust be 
rewritten and  all assessm ents and  criticism  reevalu ­
ated.

Ronald L ew in’s Ultra Goes to War is a step in that 
direction. T he  au tho r is a m uch-pub lished  m ilitary 
b iographer with books on C hurch ill, M ontgom ery, 
Rom m el, and  Slim. H ere he traces the developm ent o f 
the G erm an Enigm a m ach ine  and  how the Poles were 
able to obtain it. A lthough Lewin is a bit vague on this 
point, nevertheless, it is clear that this feat m ay have 
been the most im portant Polish contribution  to Allied 
victors- Lewin goes on to describe the role U ltra  played 
in the war. H e shows that the device was responsible 
not only for Allied victories but also for such disasters

as the scattering o f PQ-17 and  could not prevent such 
setbacks as the loss o f C rete, the G erm an C hannel 
dash , the Battle o f  K asserine Pass, and  the Battle o f  the 
Bulge.

Relative to the ground and sea war, little attention  is 
given to the use o f  U ltra in the a ir war. It m ay be that 
U ltra  had little im pact there, but that is precisely what 
m ust be researched and  staled. In view o f the criticism s 
of Allied targeting, dam age assessm ent, and claim s of 
G erm an  aircraft destroyed, the con tribu tion  o f U ltra  is 
im portan t for a fair and  com plete appreciation  o f the 
a ir w ar, and  how well the airm en did their job.

So this book scratches the surface and  whets the a p ­
petite on a very im portan t aspect of W orld W ar II Be­
cause Lewin has a good feel for how U ltra  fitted into 
the entire w ar and  has conducted  a n u m b er o f  in ter­
views, his effort gives a good overview. M uch to his and  
the pub lisher's  credit, both endnotes and  a b ib liog ra ­
phy are included. But now that we have such an  over­
view. we are ready for an  in-depth study o f this im p o r­
tan t subject.

Kenneth P Werrell, Ph D 
D e p a r tm e n t  o f  H is to r y  

R a d f o r d  U n iv e r s i t y ,  V ir g in ia

T h e  C a m p  D a v id  F r a m e w o r k  fo r  P e a c e :  A  S h if t  
T o w a r d  S h a r e d  R u l e  by D an ie l J .  E la z a r . 
W ashington: A m erican E nterp rise  Institute  Studies 
in Foreign Policy, 1979, No. 236. 20 pages, SI 75. 

T h e  W e s t B a n k  a n d  G a z a :  T o w a r d  th e  M a k in g  o f  a 
P a le s t in i a n  S ta te  by E m ile N akhleh . W ashington: 
A m erican E nterprise Institute Studies in Foreign 
Policy, 1979, No. 232, 65 pages, S3.25.

Now that the E gyptian-Israel peace treaty has been 
signed, the real business o f  im plem enting  its a m ­
biguous provisos begins in earnest. T h e  m ost pressing 
issue will certain ly  be the question o f P alestin ian  
au tonom y in the Israeli-occupied W est Bank and  G aza 
Strip, and  it is to this question  that D aniel J . E lazar and 
Em ile A N akhleh tu rn  their attention in two recently 
published A m erican E nterprise Institute Studies in 
Foreign Policy.

Professor E lazar’s point sim ply stated is this: the 
federative option linking two o r m ore entities should be 
revived — h e re  Is ra e l, J o r d a n ,  a n d  a  P a le s tin ia n  
au tonom ous reg ion— "th rou gh  a com bination  o f self- 
rule and  shared rule in a con tractually  protected way so 
as to preserve their respective in tegrities.” (p. 9) E ssen ­
tially E lazar is p roposing that Jo rd a n , as the A rab state 
in Palestine, an d  Israel, as the Jew ish  state in Palestine, 
form a condom inium  over the occupied territories in
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w hich only local affairs are left to the adm inistration  of 
the A rab and  Jew ish  residents o f  the territories, (p. 9) 
In point o f  fact, the au th o r is m erely providing a  ra ­
tionalization for the im plem entation  o f M enachem  
Begin’s 26-point au tonom y schem e.

T h is  schem e denies u ltim ate sovereignty over the oc ­
cupied territories to the A rabs and  for that reason, 
needless to say, it has been very u n p o p u la r am ong 
them . If  E lazar w ere to a ttem pt to justify  the federative 
option w ith in the Begin p lan  on the grounds of 
realpolitik  and  Israe l’s security interests, he m ight gain 
a m ore respectful hearing. As is, he chooses to develop 
h is  a r g u m e n t  a r o u n d  a n u m b e r  o f  d u b io u s  
sociohistorical assum ptions: first, today’s P alestin ians 
constitu te  an “ in stan t” people, a  “ p u b lic” whose p r i­
m ordial e thnorelig ious identity has not been e lim i­
nated by m odern ization ; (p. 2) second, the ancient 
ch arac te r o f  the P alestin ians is constan t, not the 
b o un daries  w ithin w hich they live; (p. 3) th ird , all 
regional polities are  com p oun d  ones with no possibility 
o f  becom ing ethnically  un itary  nation-states w ithout 
reso rting  to genocide; (p. 3) and , finally, only w here a 
d o m in an t em pire  has existed have peaceful relations 
betw een peoples ob tained , (p. 3)

H ere  Professor E lazar is asserting  som e o f the tired 
old saws o f the O rien talist: that peoplehood does not 
exist w ithout m odern ization  and  that the political ex ­
pression o f th a t m odern ization  m ust rest solely on the 
concept o f  the W estern nation-state; that peoplehood is 
inconceivable w ithout a concept o f historically d e te r ­
m ined, fixed territoriality , a  territoriality  w hich cannot 
be achieved w ithout the m ass elim ination  o f m inorities 
w ithin the delicately balanced  e thn ic  “ m osaic” o f  the 
region; and  that balance is im possible if som e d o m i­
nan t state does not at all tim es prevail.

T h u s , in the guise o f a federative option un der the 
Begin schem e, the au th o r is p roposing  a Pax Israelitica 
over the P alestin ians and  their reduction  to a sem i- 
au tonom ous, self-governing entity (m illet) controlled 
by the do m inan t Israeli state.

Professor N akhleh, in his study, argues the question 
from  a d ifferen t perspective. H e points ou t that in stitu ­
tions already  exist in the occupied  territories w hich 
could  provide essential socioeconom ic services in any 
p o s ttre a ty  tr a n s i t io n a l reg im e  p ro v id in g  th a t th e  
cooperation  o f the local P alestin ian  leadersh ip  is 
secured. T h is  cooperation , N akhleh  claim s, can  only 
be ob ta ined  u n d er two fund am enta l conditions: the te r ­
m ination o f Israeli occupation  an d  a  recognition by all 
concerned  o f  the P alestin ian  right to se lf-de term ina ­
tion.

If Professor E lazar's a rgum en t suffers from  th a t kind 
o f m yopic ethnocentrism  th a t can  only superim pose a 
W este rn  p o litic a l m o d e l on  an  E a s te rn  set o f  c i r c u m ­
stances, Professor N ak h leh ’s a rgum en t suffers from a

loo easy ingenuousness that equates the m oderate posi­
tion of the W est Bank and G aza elites with the position 
o f the Palestine L iberation O rganization  (P L O ), 
w hich they claim  to represent their views politically. 
A lthough the consensus o f the present Am erican a d ­
m inistration is that the P L O  can be deradicalized, the 
final p roo f o f this assertion is still wanting. A radical 
P L O  leadership in a transitional regim e could ce r­
tainly upset Professor N ak h leh ’s dream  o f m oderation. 
So it is not enough to explain this uncom fortable 
possibility away by saying that the W est Bank and 
G aza elites cling to the P L O  hard line  as a tactical 
m aneuver in d irect proportion to the extent that the 
U nited  States and  Israel refuse to deal with Arafat, (p. 
65)

At any rate, both o f these studies are worth the 
serious s tu d en t’s scrutiny if only for their value as an 
indication o f the directions divergent points of view 
m ay som etim es take.

Dr. Lewis Ware 
A i r  U n iv e r s i ty  L ib r a r y  

M a x w e l l  A F B ,  A la b a m a

N u c le a r  P o w e r :  V o l. I l l ,  E n e r g y ,  P o w e r , a n d  E n ­
v i r o n m e n t  by Jam es J . D uderstadt. New York:
M arcel Dekker, 1979, 388 pages, S27.50.

T h e  G ord ian  knot o f  the energy crisis presents a po ­
tentially m ortal th reat to the econom ies o f the U nited 
States, the industrialized  nations, and  the T h ird  W orld 
as well. T h u s , it is the very essence o f a national 
defense issue. How  can we m ake sense out o f  conflict­
ing assertions o f rad ia tion ’s dangers, technology's 
prom ise, the econom y’s needs, prolifera tion’s risks, the 
ecologist's fears, and  the po litic ian’s truths? T o  bring 
o rder to the energy chao£ in ou r own m inds, we ce r ­
tainly canno t look to the typical advocacy publications, 
w hich quickly ap p ear at the forefront o f each new 
policy issue to point with dism ay at the hazards of each 
o f  the  cand id ate  courses o f  action. T h e  com plexity and 
im m ediacy o f the energy' problem  require a different 
app roach  if we are  to unravel the energy problem  in 
time.

D u derstad t’s Nuclear Power traces the nuclear strand 
th rough the energy G ord ian  knot with impressive skill, 
patience, and  objectivity. Nuclear Power responds to the 
com plexity o f  the challenge th rough the disciplined 
m ethodology o f the textbook. W hile the author 
carefully explains un fam ilia r concepts as he exposes 
the technology o f nuclear pow er generation, he is not 
w riting for the un initiated. Nuclear Power is carefully 
tailored to a particu lar level o f scientific u n derstan d ­
ing, estim ated by the au tho r to be that o f  an  eng ineer­
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ing undergraduate at a m ajor university. Fortunately 
for the m ilitary professional, this level o f  com petence 
equates very well to the technical aw areness o f the m ili­
tary officer who is som e years away from hands-on 
academ ic experience in the sciences.

D uderstadt unfolds his discussion o f nuclear power 
with order and  clarity H e presents the energy problem ; 
briefs the history o f nuclear power; reviews the theory 
o f  nuclear energy release; describes the different types 
o f reactors, the way they generate usable electricity, 
and  the nature and  effects o f the radiation produced in 
the process. His description o f alternative nuclear fuel 
cycles an d  th e  po ss ib ilit ie s  for c o n tro lle d  th e r ­
m onuclear fusion are particularly  enlightening. H e 
concludes with a strong and  objective com parison of 
the available energy alternatives. H is m essage, written 
before T hree  M ile Island, is one o f balance betw een 
the potential costs and  risks o f the several energy 
sources that m ust be developed together to contribu te 
to a satisfactory energy solution.

As m uch as Nuclear Power con tribu tes to the solution 
of the energy problem , the volum e does not con tribu te 
to the solution o f the  equally vexing problem  o f in fla ­
tion and  thus it m ay be most econom ically procured 
through a well-stocked library.

Lieutenant Colonel John J. Rollout 111, USAF 
D C S /O p e r a t io n s ,  P la n s ,  a n d  R e a d in e s s

A le x a n d e r  th e  G r e a t  a n d  th e  L o g is tic s  o f  th e  
M a c e d o n i a n  A r m y  by D o n a ld  W . E ngels. 
Berkeley: University of C alifo rn ia Press, 1978, 194 
pages. S I6.50.

T he career o f A lexander the G reat is shrouded in 
myth and  rom anticism , though certain  details o f  his 
life are  known even to schoolchildren. M ost studies 
have concentrated on his personal life, however, and  
have ignored the m ilitary strategy he followed in w in ­
ning an em pire o f staggering dim ensions. D onald W. 
Engels's book Alexander the Great and the Logistics o f the 
Macedonian Army, is a long-overdue exam ination  o f the 
basis o f A lexander’s m ilitary trium phs. Recognizing 
the truism  that “ an arm y m arches on its belly,” Engels 
m akes the argum ent that A lexander’s superio r logistics 
organization was the key to his success. O th e r au thors 
have recognized this point; but none have m ade so 
detailed analysis to support it. E xam ining the n u tr i­
tional requirem ents o f  m en and  anim als, and  the re la ­
tionships of tim e and  distance, Engels attem pts to 
prove what was and  was not possible for A lexander to 
achieve.

O n e o f the strengths o f E ngels’s book is his critical

exam ination  o f the source m aterial available on A lex­
ander, an exam ination  that disproves som e o f the p res ­
ent in terpretations o f  his career. An exam ple is 
E ngels’s treatm ent of A lexander’s m arch th rough the 
G edrosian  Desert, du ring  w hich he lost betw een ha lf  
and  th ree-quarters o f  his m en. Even such a recent book 
as Robin Lane Fox’s Alexander the Great states that 
A lexander’s route followed the coastline o f the A rabian 
Sea. Engels dem onstrates that the route Fox sets forth 
was un der water w hen A lexander crossed the desert, 
since the coastline has advanced som e 20 to 30 miles 
d u ring  the past few thousand  years. Engels further 
states that the only possible route A lexander could have 
followed was farther in land because o f  his supply re ­
quirem ents. Engels has exam ined  every aspect o f the 
supply requirem ents A lexander’s forces faced, in order 
to determ ine how his arm y supplied itself and  to d e te r­
m ine how these considerations directed his tactical and  
strategic m ovem ents.

T h is  is a superb  book, using detailed historical 
research and  sound, thorough analysis to write an o u t­
standing  history o f  A lexander’s generalsh ip  and  logisti­
cal genius. T h e  m aps at the end  provide a fairly 
detailed route o f  his travels and  correspond nicely to 
the organ ization  o f the book

Captain Daniel T. Kuehl. USAF 
G r a n d  F o r k s  A F B ,  N o r th  D a k o ta

F ly in g  th e  W e a th e r  M a p  by R ichard  L. Collins. New
York: D elacorte Press, 1979. 244 pages, S I2.50.

Flying the Weather Map com bines a  healthy respect 
for the consequences o f  w eather ignorance with a 
m eteorological lay m an’s analysis o f  w eather cause and  
effect. T h o ug h  the analyses are basically sound and  a 
study o f the first five chap ters m ight im prove the novice 
p ilo t’s understand in g  o f w eather phenom ena, the 
au th o r fails in his a ttem pt to sim plify a com plex su b ­
ject. L ater chapters, flight histories, will interest pilots 
o f  sm all a ircraft bu t will add  little to their ability to 
cope with unexpected o r unpred ic ted  w eather develop ­
m ent.

T h e  au tho r, R ichard  L. C ollins, is obviously a 
qualified  pilot and  know ledgeable flyer. H e has 
learned from experience to expect the unexpected and  
to apply som e valuab le ru les-of-thum b in cop ing  with 
w eather. H is book m ay interest flyers w ho have no 
know ledge o f w eather param eters, but it will have little 
appeal for e ither the professional flyer o r the profes­
sional w eather analyst.

Lieutenant Colonel Billie D. Capshaw, USAF 
A i r  C o m m a n d  a n d  S t a f f  C o lle g e  

M a x w e l l  A F B ,  A la b a m a
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A ir  W a r — V ie tn a m  by Drew M iddleton, editor. New
York: Bobbs-M errill C om pany, 1978, 361 pages, 
815.00.

Air War— Vietnam is an  ou tstand ing  com pilation o f 
w ar stories about the Southeast Asia conflict. H owever, 
it should be noted that each o f the four parts o f the 
book was orig inally  published  as an  individual 
m onograph in the U SA F Southeast Asia M onograph 
series. T h is  reprin t in no way detracts from  the original 
vitality, en thusiasm , or interest o f the pieces, but the 
reader should  be aw are o f  the slightly erroneous in ­
sinuation  m ade by D rew  M idd leton in his fine in ­
troduction  to the book. T h a t is, this book is not the Air 
Force telling its story, if he m eans the “ official” Air 
Force story. A lthough the m onographs were originally 
pub lished  by the Air Force as “ unoffic ia l" d o cu m en ta ­
tion o f  the Southeast Asia conflict, all in troductions, 
forew ords, credits, clarifications, and  caveats have 
been rem oved, leaving the reader a little “ nak ed "  as to 
the real genesis o f  the book.

T h e  orig inal intent o f the m onograph  series was to 
record the real, personal, in -depth involvem ent o f  the 
people beh ind  the a ir  pow er that was em ployed in ou r 
nation 's  longest arm ed  conflict. Except for Part IV, 
" T h e  M ayaguez Inc id en t,"  w hich is m onograph  5 in 
the series (entitled "F ourteen  H ours  at K oh T a n g ") , 
the book w as w ritten by com bat veterans, w ho w ere a t­
tend ing  e ither the Air W ar C ollege or Air C o m m an d  
and  S taff College. Parts 1. II, and  III (M on og rap hs 1, 
3, an d  2, respectively) w ere w ritten in partial fulfill­
m ent o f  requ irem en ts for g raduation  and  edited by- 
various o ther officers at Air University, the Air Force 
A cadem y, and  the Air Staff. Part IV was w ritten by a 
Pacific Air Forces staff officer at the specific request of 
G eneral Louis L. W ilson, J r . , then C IN C P A C A F , to 
d o c u m e n t th o se  th re e  h ec tic  days p r im a r ily  o f  
helicopter operation  over, on , and  a roun d  K oh T an g  
Island. T h is  docum en t also has had its acknow ledg ­
m ent. forew ord, preface, and  append ix  excised, w hich 
in my opin ion  was a  m istake.

Now that the a ir is c lear to com m ent on the book it­
self, I will not dwell on this because once we u n d e r ­
stand the intent o f  these w ritings, the con ten t becom es 
m ore predictab le. As M idd leton indicated in his in ­
troduction , here we find recorded, m uch that is d o cu ­
m ented for the first tim e, the individual deeds o f  real 
live peo p le— front line peo p le—those people w ho were 
responsible  for getting the job done. T h e  tactics they 
used, the frustrations they faced, and  the personal a t­
tributes that m ake or break a m ission are  all there. T h e  
acts o f true bravery and  courage recorded here o u t­
weigh the acts o f incom petence and  ignorance, but that 
is to be expected in a book w ritten by m en w ho were 
there and  had  to get the jo b  done. (T h e  tree-busting

m issions do not m ake lasting m em ories nor do they 
m ake interesting reading.) T h e  book is one o f the best 
com pilations o f aircrew  actions, written by the men 
who lived them , and  if the reader accepts it as such, he 
will learn m uch that has not been told before and  enjoy 
the book im m ensely.

Lieutenant Colonel Donald L Hutchinson, USAF 
C a n n o n  A F B .  N e w  M e x ic o

M u n ic h :  T h e  P r i c e  o f  P e a c e  by T elford Taylor. 
G arden  City, New York: D oubleday, 1979. 1084 
pages, 817.50.

At M unich  in 1938, British and  French leaders 
sacrificed Czechoslovakia to H itler as the presum ed 
price of peace. G eneral T ay lo r's  brillian t analysis of 
the negotiations is the definitive study o f E uropean 
politics o f  the era. H itler was neither a p lann ing  genius 
nor an  opportunistic  dem agogue, but he did prove 
m ore correct than  G erm an  m ilitary leaders who o p ­
posed him . firm in their beliefs that Britain and France 
w ould com e to the aid o f the Czechs. T h e  abject su b o r­
dination  o f France to British leadership conceded all 
im portan t decisions to the m yopic, arrogant Prim e 
M inister C h am b erla in , whose ignorance o f foreign 
affairs was equaled  only by his total self-assurance. 
C zechoslovakia, un ab le  and  not allow ed to speak for 
herself at the conference table, was handed  over to the 
dictator.

O f  special interest to the m ilitary reader is the role of 
A m erican folk hero C harles  A. L indbergh , whose 
naYve and  wildly overoptim istic estim ates o f  the 
capability  o f the G erm an  Luftwaffe  against London 
and  Paris com pletely un derm ined  the confidence of 
the W estern leaders. T h e  Luftwaffe  had no plans nor 
even a bom ber o rgan ization  to conduct a strategic air 
offensive; the G erm ans used their Air Force alm ost 
wholly in direct support o f  the battlefield. T hose a t­
tacks eventually m ade against London cam e in re ta lia ­
tion, after repeated w arn ing  to the British to cease a t­
tacks on Berlin. G eneral T ay lo r calls the bloodless 
triu m p h  at the conference table “ the only victory of 
strategic proportions the Luftwaffe  ever won.

T rag ically , the T reaty  at M unich  bought a single 
year o f  peace for E u ro p e—and  at year's end the British 
and  French were worse off in confron ting the G erm ans 
than  at the beginning.

Dr. Paul R. Schratz 
Homosassa Springs, Florida

A r m ie s  o f  th e  W o r ld :  1 8 5 4 -1 9 1 4  by David W ood ­
w ard. New York: G. P P u tnam 's Sons, 1979, 189 
pages, 812.95.
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H ere David W oodw ard offers us a single, concise 
volume, consolidating inform ation from dozens of 
sources on military dim ensions o f  the pre-1914 world. 
H e  h a s  a t te m p te d  to  su rv e y  th e  a r m ie s  o f  
Prussia/G erm any, France. Russia, A ustria-H ungary, 
Turkey. Italy, the U nited States, the U nited K ingdom . 
India, J ap an , C h ina, and  Sw itzerland. Each chap ter 
concludes with a short sum m ary o f technical details 
describing the arm y un der consideration.

U nfortunately . W oodw ard’s study is not a good one. 
C asual readers will be im pressed by the rem arkab le 
photographs and  lively narrative, but historians will be 
troubled by the au tho r's  uneasy com m and o f factual 
inform ation and  his uneven interpretation o f historical 
developm ents. T ak ing  ju st the exam ple o f  A ustria- 
H ungary, adm ittedly a com plicated but significant 
case, we find several d istu rb ing  passages. T h e  au th o r’s 
b rief discussion o f the Revolutions o f 1848 in C entral 
E u ro p e  o m its  th e  d e e d s  o f  W in d is c h - G r a e tz ,  
J e lla c h ic h . a n d  R ad etzk v . re fle c tin g  W o o d w a rd ’s 
failure to appreciate the a rm y’s central role in the 
H apsburg  m onarchy. Furtherm ore, we are led to 
believe that the creation o f the D ual M onarchy  o c ­
curred  in 1848-49. an erro r o f  som e nineteen years and  
three wars. T o  blam e the H ap sbu rg  court for the 1866 
loss at Sadowa, as W oodw ard does, w ithout consider­
ing the effect o f superior P russian arm s, is certain ly an 
oversim plification. T h e  au th o r’s assertion that E m ­
peror F ran c is jo sep h  w anted above all “ a quiet life and  
an arm y which m erely looked well [nr] on p a rad e” is 
hardly worthy o f com m ent.

W oodw ard’s app aren t reliance on J . S. Lucas 
(Austro-Hungarian Infantry, 1914-1918, L ondon, 1973) 
leads to considerab le confusion concern ing  the signifi­
cance and  m eaning o f the term  kaiserhch-kciniglich 
w hen applied to the C isleithanian  Landwehr. M ore 
seriously, to label the Landwehr and  the H u ng arian  
Honved as second-line troops on the eve o f A ustria- 
H ungary ’s last war is m isleading at best. T h e  au tho r 
would have benefited by studying The Army o f Francis 

Joseph by G u n ther R othenberg  (P u rdue . 1976).
A serious flaw in W oodw ard’s book is lack o f d o cu ­

m entation and bibliography, a problem  m ade only- 
m ore telling by factual inaccuracies and  questionable 
in terpretations in the narrative. T h e  au th o r is a jo u r ­
nalist by profession; his book is a work o f jo u rnalism , 
not historical scholarship.

Captain Joe C. Dixon. USAF 
D e p a r tm e n t  o f  H is to r y

U n i te d  S ta te s  A n  F o rce  A c a d e m y

A ir b o r n e  at W a r  by N apier C rookenden. New York: 
C harles Scribner's Sons, 1978. 144 pages, S I4.95.

O n  31 M arch  1977, the 16th P arachute Brigade, 
B ritain’s last “ a irbo rn e  form ation .” ceased to exist. 
Sim ilarly, the U nited States has cut back its a irbo rne 
units until only the 82d, “ A m erica’s G uard  o f H o n o r,” 
rem ains. Airborne at War is a nostalgic challenge to 
these reductions by a veteran British paratrooper, 
G eneral N ap ier C rookenden, retired.

In his Drop Zone Normandy (1970), C roo kend en’s 
purpose was to write a definitive cam paign history. 
H ere he seeks to determ ine “ . . . w hat sort o f  spirit 
the A irborne assault developed in its soldiers . . .“ H e 
does this by covering four lesser know n operations: the 
G erm an  ju m p s at Fort Eben Em ael and  C rete, the 
1945 A m erican assault on C orregidor, and  the jo in t 
A m erican/B ritish bridg ing  o f the R hine, O peration  
Varsity. M any  excellent m aps clarify operation  ob jec­
tives, but C rookenden’s coverage o f the events th em ­
selves is spotty. T h is  is o f  little concern  to the au tho r, 
for, in keeping with his objective, he substitutes 
num erous accounts o f  personal bravery and  hundreds 
o f  excellent photographs for battle details.

In the process, however, the au th o r skirts larger 
issues. After C rete, H itler sounded  the sw an song for 
future G erm an  a irbo rn e  operations; " T h e  days o f the 
p arachu te  troops are  over. T h e  p arachu te  w eapon d e ­
pends on surprise and  that now is go ne .” W as he right? 
W ere the C orreg idor and  R hine ju m p s  necessary? T h e  
au th o r sum m arily  says they w ere—they saved lives— 
but he is unconvincing. M oreover, he fails to m ention 
how the Allies resolved the traditional a irborne 
problem s o f an titank  defense and  drop  zone dispersion 
w hich are  still po ten tial concerns.

D espite these in tentional shortcom ings, Airborne at 
War does represen t a pow erful rem inder to today's 
m ilitary. Every a irbo rn e  operation  d u rin g  W orld W ar 
II was a  potential disaster. T h e  soldiers realized this, 
yet they ju m p ed , and  once on the ground they operated  
like uncaged tigers. T hey  fought as they did because 
they were proud  o f trying to do the im possib le—and 
som etim es succeeded.

A peacetim e co m m an d e r’s greatest challenge is d e ­
veloping and  m ain ta in ing  this sam e attitude am ong  his 
m en. In a New York Times edito rial in January- 1979, 
G eneral M atthew  B. Ridgway, app ea ling  the loss o f  the 
82d D ivision’s beret, said that esprit is a “ delicate in ­
tangible, nu rtu red  over long periods o f  tim e in m any 
seem ingly trivial w ays." T oday , the a irbo rn e  forces are 
still ju m p in g  out o f  a irp lanes; they are  still expecting 
m ore from their people, and  they are  still proud. T h e  
day o f the large-scale a irbo rn e  operation  m ight be over, 
but its spirit that C rookenden  describes so well m ust 
persist.

Major E P. Semmens, USA 
D e p a r tm e n t  o f  H is to r y  

U n i te d  S ta t e s  A i r  F o rc e  A c a d e m y
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T h e  A n a to m y  o f  a  S m a ll  W a r :  T h e  S o v ie t- J a p a n e s e  
S t r u g g le  fo r  C h a n g k u f e n g /K h a s a n ,  19 3 8  by Alvin 
D. Coox. W estport, C onnecticut: G reenw ood Press, 
1977, 409 pages, S25.00.

T h e  only redeem ing  feature o f this otherw ise tedious 
and  boring  book is tha t it is well docum ented . T h e  
readers w ho will w ant to take on this collection of 
m inutiae  are  those w ho like to follow a m inor battle 
m inute by m inute, bullet by bullet.

T h e  publishers o f  Anatomy tout it as a com parison of 
. . factors involved in this short-lived struggle with 

sim ilar aspects o f  the  series o f  lim ited wars w hich o c ­
curred  . . . since the conclusion o f W orld W ar I I .” 
Professor Coox spends four'and  o n e-h a lf  pages m aking 
this com parison.

T h e  o ther four hu nd red  four and  o n e-h a lf  pages are 
filled with m inutiae  about the Jap an ese  version o f the 
battle. Coox revels us with such facts as, “ At 2:52 
Itagaki left Tokyo . . or, . . total am m unition  
expended: 7,291 rifle cartridges, 397 han d  grenades, 
and  290 grenade d ischarger ro u n d s."  It was a struggle 
for me to get th rough page after page o f such detail 

T h e  com parisons draw n and  any lessons to be 
learned from  this skirm ish do not need such detail. 
C oox 's attem pt to m ake som e connection  to relevance 
fails m iserably. I suspect this book is the product o f an 
au th o r w ho loves research It p robably  will be o f  in ­
terest only to those students o f  w arfare hoping  to find 
profound  lessons in the detail o f  obscure battles.

Colonel Rodney V. Cox, Jr., USAF 
R a m s le tn  A B ,  G e r m a n y

E is e n h o w e r  D e c la s s i f ie d  by Virgil Pinkley with 
Jam es  F. Scheer. O ld  T a p p a n , N ew jersey : F lem ing 
H Revell C o., 1979, 400 pages, S12.95.

T h e  last decade has w itnessed an  increased interest 
in D w ight D Eisenhow er. W hile previous studies p ic ­
tu red  him  as a kindly yet befuddled father figure w ho 
lelt m ore at ease on the golf course th an  in the O val 
O ffice, recent research has found Ike to be far m ore 
astu te in his th inking, far m ore in control o f  his a d ­
m inistration , and  far m ore subtle in his leadersh ip  than  
earlier realized. T h e  prosperity, peace, and  near-zero 
inflation o f  his adm in istra tions no longer seem  to be a 
sim ple case o f  Ike’s good luck. A nu m b er o f studies 
published d u ring  the past decade dem onstra te  various 
aspects o f  this new er, m ore positive in te rp re ta tio n .1

Pinkley’s biography, although  following this trend , 
seem s oblivious to any o f this recent research. 
A lthough he boasts o f  extensive b ib liographic and 
archival work, his book belies the claim . Instead, the 
au th o r appears to be trying to do for E isenhow er w hat

Parson W eem s did for G eorge W ashington. O ther 
than  an explosive tem per that his m other helped cure 
d u ring  his childhood, Ike is p ictured as a m an totally 
w ithout faults. In addition , this study is hobbled by a 
style that is consistently chatty, oversim plified, and 
superficial.

A long with these characteristics are the au th o r’s 
n u m e ro u s  e rro rs . A llied  tro o p s  on  th e  A nzio  
beachhead  w ere not system atically shelled by G erm ans 
en trenched  on M onte C assino, since the two points 
were separated  by approxim ately  sixty miles (p. 164); 
C om m unists seized control o f C zechoslovakia in 1948, 
not H ungary  (p. 261); and  T ru m an  initiated serious 
desegregation in the arm ed services, not E isenhow er 
(p. 356).

T h e  book also presents som e o f the silliest w riting I 
have seen. Pinkley, w ho served as a correspondent for 
U nited  Press in N orth Africa and  Europe during  
W orld W ar II. begins one chap ter with the words, 
“ Now it can be told!” H e then continues breathlessly to 
let us in on the secret that E isenhow er som etim es 
becam e exasperated w hen C hurch ill tried to interfere 
with m ilitary p lanning . Wow!

Let m e stop here, for this work does not w arran t a 
longer review. Let it sim ply be said that, despite its p re ­
tensions, this book canno t be taken as serious b iogra ­
phy. It m ay, however, have a place in fifth to eighth 
grade libraries: W ith its see-Jane-run style— rarely does 
any parag raph  have m ore than  two or three sen ­
tences— it m ight stim ulate enough interest for a student 
to study the real Dwight D. E isenhow er, a m an who 
both as a person an d  as a leader, I believe, stands as 
one o f the great figures o f this century. Surely Ike 
neither needs nor deserves such infantile works as 
P inkley’s.

Dr. Calvin L. Christman 
C e d a r  V a lle y  C o lle g e  

L a n c a s te r , T e x a s

Note
I Richard A. Aliano. American Defense Policy from Eisenhower to Ken­

nedy The Politics of Changing Military Requirements, 1957-1961 (Athens 
University Press of Ohio. 1975); Douglas Kinnard, President 
Eisenhower and Strategy Management A Study in Defense Politics (Lex­
ington University Press of Kentucky. 1977); Herbert S Parmet, 
Eisenhower and the American Crusades (New York Macmillan, 1972); 
Peter Lyon, Eisenhower: Portrait of the Hero (Boston: Little, Brown & 
Company, 1974); Charles C. Alexander, Holding the Line The 
Eisenhower Era, 1952-1961 (Bloomington: Indiana University Press. 
1975); Elmo Richardson, The Presidency of Dwight D Eisenhower (Law­
rence: The Regents Press of Kansas, 1979); Lester H Brunt-. "The 
Eisenhower Administration and Defense Policy." Armed Forces and 
Society, Spring 1980; Vincent DeSantis. "Eisenhower Revisionism, 
Renew of Politics, April 1976; Fred I Greenstein. "Eisenhower as an 
Active President: A Look at New Evidence." Political Science Quarterly. 
Winter 1979-1980; George H Quester, "Was Eisenhower a Genius?" 
International Security, Fall 1979; Gary W Rcichard, "Eisenhower as 
President: The Changing Viesv," South Atlantic Quarterly, Summer 
1978.
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T h e  U n i t e d  S ta te s  a n d  M ic r o n e s ia  in  F re e  A s s o c ia ­
t i o n — A  C h a n c e  to  D o  B e t te r?  by Philip W 
M anhard . N ational Security Affairs M onograph 
Series 79-4, 1979, 77 pages, no cost given.

“ Give a m an a fish and  he will ask for m ore; teach a 
m an how to fish and  he will feed h im self." T he  signifi­
cance o f  this old M icronesian m axim  is at the core of 
A m bassador Philip M an h ard 's  m onograph , which 
offers som e suggestions for future relations betw een the 
U nited States and  the T ru st T errito ry  o f  M icronesia.

M an hard  traces the relationsh ip between G oliath, 
the U nited States, and  David. M icronesia, from the 
establishm ent o f  the trust in 1947 to the present day. 
H e points out the problem s facing us as we attem pt to 
chart a future course for a group o f m ore than 2000 is­
lands with a total land area o f  about 700 square  miles 
and a population o f approxim ately 120,000.

O n e o f the m ore serious problem s has been the 
substitution o f w elfare for developm ent—thus vitiating 
the M icronesian will to progress or develop in d ep en ­
dently. N onetheless, M an hard  stresses that progress 
and developm ent are essential H e  proposes a  schem e 
of free association with direct W hite H ouse m on ito r­
ing. T h e  au tho r, whose diplom atic  career has been 
centered in the Pacific, is em inently  well qualified to 
discourse on this particu lar subject, and  his paper, 
casting stones and  laurels equally at both sides, is one 
o f the most level-headed approaches to the problem  o f 
M icronesia to be seen in a long time.

Major Charles Ray, USA 
S p tc ia l  O p e r a tio n s  D iv i s io n ,  C 3  

S e o u l ,  K o re a

T h e  D a u n t le s s  D iv e  B o m b e r  o f  W o r ld  W a r  I I  by
Barrett T illm an . A nnapolis, M aryland: N aval In ­
stitute Press, 1976, 248 pages, S 14.95.

Barrett T illm an  becam e interested in the D auntless 
aircraft while rebuild ing  an A-24B B anshee (the 
Arm y/Air Force version o f the N avy/M arine C orps 
SBD -D auntless). S purred  on by his father, a form er 
M arine C orps SBD pilot, T illm an  produced this well- 
written and en terta in ing  account o f the D auntless in 
W orld W ar II T h e  “ flavor o f the tim es" has been c a p ­
tured by the au th o r’s careful b lend ing  o f individual 
aviator accounts with official and  secondary sources.

A lthough dive bom bers accounted for over 70 p e r­
cent of the hits m ade by both sides du ring  the four 
great carrier battles in 1942, the D auntless “ rem ains

largely unheralded  and  perhaps even unapprecia ted , 
despite the absolutely crucial role it played th roughout 
the Pacific W ar."  W hile it m ay be a fact o f  life that air- 
to-air com bat will always receive the glory, it is up  to 
the historian to point out that battles and  w ars are not 
won by the aces bu t by a team  effort. T h e  spearhead  o f 
the naval team  in the Pacific was the D ouglas SBD 
D auntless. In 1942 alone, the SBD  accounted for over 
300,000 tons o f  enem y sh ipp ing  sunk, includ ing  six 
carriers, one battleship , th ree cruisers, four destroyers, 
and  four subm arines. D u ring  the 1941 to 1945 period, 
approxim ately  80 D auntless dive bom bers w ere shot 
dow n by Jap an ese  a ircraft while accoun ting  for 138 
enem y confirm ed kills. T h is  account o f the D auntless 
in W orld W ar II is well w orth reading.

Major Roben J. Scauzillo, USAF 
M o u n t a i n  H o rn e  A F B ,  I d a h o

L e o  S z i l a r d :  H is  V e r s io n  o f  th e  F a c ts  edited by
Spencer R. W eart and  G ertrud  W eiss Szilard.
C am bridge, M assachusetts: T h e  M IT  Press, 1978,
244 pages, S i 7.50.

In the pub lish ing  trade, this book belongs to the 
genre o f  “ sta tus” or “ quality ." It is one pound  away 
from being a doorstopper. As cum bersom e and  pasted 
together as this collection is, however, the notes, tapes, 
and  letters are  often in triguing, personal, an d  filled 
with intelligence and  w arm th.

Szilard m ust have been a good friend an d  a wise 
counselor, for m uch o f the m aterial reads like a 
dialogue betw een trusting  and  concerned  confidants. 
But fair w arning: this book is for those thoroughly  in ­
terested in the personality  an d  m ind o f the scientist at 
work and  in re la tionsh ip  with his peers. It is a clear 
s tatem ent o f  the way a scientist thinks.

Like any diary by an  E instein , a C o nan t, o r a  Ferm i, 
it is an  individual history, revealing and  unedited. T h e  
reader will w itness the developm ent o f  nu clear bom bs 
th rough a close and  speculative po in t o f  view; and  
along the way will com e to know, am on g  a range o f  ex ­
periences, w hat it was like to try to help refugees escape 
nazism , an d  w hat it was like to survive the boiling  point 
o f  two world wars.

At their best, these docum ents rem ind  us o f  the value 
o f intelligent and  public-sp irited  people w ho seriously 
respect the w orkings o f  the b ra in  and  use its ou tpu t to 
create, in the final analysis, “ a m ore livable w orld .”

Dr. Porter J. Crow 
fV es t P a lm  B e a c h , F lo r id a
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T he  H onorab le  C ecil "C ec" Hefiel (B.S 
Arizona Slate University) was elected to the 
United States Congress in 1976. representing the 
First Congressional District of Hawaii C on ­
gressman Hcftcl, a Democrat, serves on (he 
Ways ami Means Committee and on the Sub* 
»••mmniccs of Health and Oversight He served 
as a cryptographer with the Arms Air Corps d u r­
ing W orld W ar II Prior to his election to C on ­
gress, he had been h i  radio broadcasting for th ir­
ty years and active in community services

L ieu tenan t C olonel R obert J .  Jam skv, DC
|B A . Pennsylvania State University, D D S .  
Tem ple University) is assistant base dental 
surgeon. Grissom Air Force Base Indiana He 
has published an arm Ir in Oral Surgery and is a 
contributor to the textbook Diseases o f the Oral 
Murom. Lieutenant Colonel Jamskv is a graduate 
of Ail C om m and and Staff College and In ­
dustrial College of the Armed Forces.

A m bassador J o h n  P a tr ic k  W alsh {Ph I)
L inversus of Chit ugui before his retirement was 
the State Department Adviser to the C om ­
m ander of Air University (A TC j As a foreign 
service officer, he served in a variety of assign 
menis jt home and abroad, including serving as 
the Ambassador to Kuwait Ambassador Walsh 
«•>' •»'« international Fellow at Harvard Univcr 
sity. and he has received the award for Exccp* 
tional Civilian Service from the Secretary o f the 
Air Force H r is previous contributor to the 
/teneir

L ieutenant C olonel Joseph A. Breen \ l  A
State University of New York > is an international 
politico-military affairs officer with the Joint 
Chiefs o f  Staff He has served as a fighter pilot, 
high-altitude reconnaissance pilot, advisor to the 
Vietnamese Air Forc e, com m ander of a KC-135 
squadron, as an attache with the l  S Embassy 
in Bangkok, and lie was a research associate at 
the Mcrshon Center for National Set uritv Policy 
Studies at < )hio State University Colonel Breen 
is a graduate til Armed Forces Staff College and 
Industrial College of the Armed Forces

C olonel Jo h n  Schlight ( BA.  Saint Vincent's 
College, M A Fordham  University; M A 
Ph I) . Princeton University) is Chief. Special 
Histories Branch. Office of Air Force History. 
Bolling AFB. D C  He previously served as direc­
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IRA C. EAKER ESSAY COMPETITION

AIR University takes pride in announcing the first Ira C. Eaker 
Essay Competition. This competition is open to all United States Air 

i . Force personnel: active duty. Reserve, and Air National Guard. Its 
purpose is to honor the continuing achievement of General Ira C. Eaker 
and to memorialize the indomitable martial spirit of General Eaker and his 
colleagues who lifted American military might from the surface of the Earth 
into the third dimension of aerospace.
Essays should address problems of strategy, doctrine, leadership, or some 
combination thereof, within the overall context of military exploitation of 
the aerospace medium.
First, Second, and Third Prize Medallions will be awarded to the winners 
as well as U.S. Savings Bonds in the amounts of $2000, $1000, and $500. 
Honorable Mention recognition certificates will also be.awarded.
The essay competition is funded by a permanent grant from the Arthur 
G. B. Metcalf Foundation, made through the United States Strategic In­
stitute of Washington. D.C.
Essays in the competition should be 2000 to 4000 words and typewritten, 
double-spaced, on standard-size paper. The author's name and address 
should appear only on a cover-sheet title page. Address entries to The Edi­
tor, A ir University Review, Building 1211, Maxwell AFB. Alabama, 36112. 
Entries for the first competition must be received or postmarked by 1 June 
1981. Essays are submitted with the understanding that rights of first 
publication belong to Air University Review, the professional journal of 
the Air Force, to be released after the competition at the Editor's discretion.
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