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Flight Lines
Lt C o l Ja mes W. S pen c er , E d it o r

FLIGHT LINES, VERSION 2.0
Countering Professional Relativism

A

T SOME point in their careers, some of
my contemporaries decided they would
pursue professional development in their own
way. Call it right to privacy or professional
"choice," they determined to buy into the
profession of arms on their own terms or keep
private or masked their decision not to. Many
of these professional relativists were eventually disappointed with their careers, disenchanted by their prospects for advancement,
and disfranchised by the promotion process,
unable to figure out why they were unhappy.
Their careers were progressing well
enough. They managed to keep their supervisors happy with the work they were producing. There were the usual early promotions.
They weren't slouches either. Younger airmen
were Green Flagged—given disproportionately
more flying opportunities to gain more experience quickly. Almost all Air Force professionals endured an early season of certifying
themselves for their basic specialty. There was
a lot to do and read back then. So when they
signed up for the expected norm of completing professional military education (PME) by
correspondence, they were already very busy
and a bit overwhelmed early on with the additional work nequired. Perhaps their reaction
to those first few textbooks affected their decision of whether or not to buy into professional
development. If they were tumed off, perhaps
they were busy enough to justify their decision and early enough in their careers to rationalize that they would retum to those
realities later on. In that way, professional relativism crept into the careers of hundreds of
officers who today may either discount the notion of focusing on any facet of continuing
PME or assume self-sufficiency enough to reject assistance from others along the way.
2

We assert that some truths regarding career
choices are made under the influence of this
subtle career malaise. Professional relativism
preaches that promotions come down to "definitely promote" anyway. We argue that the
profession of arms involves more than this.
Relativists would be the first to tell you that no
one's rights have been violated. Everyone
knows that any organizational mission says little, if anything, about guaranteeing professional success. Still, they continue to tum
their professional lives on and off at different
times during the day, week, or career.
Now, many midcareer officers may be
emerging from the drawdown with some
new career concerns. Some may sense a professional vacuum even though they've filled
their squares going into their next promotion board. Perhaps professional development is no longer a matter that's relative
anymore. Can you recover from a career
shaped by professional relativism? We recommend that you consider three actions.
First, find a mentor—a sênior officer you respect, whose career you wouldn't mind reflecting on your own. If you think you're too
sênior to have a mentor, bury that thought.
Otherwise, the two of you could start back in
our book review section or with a fine bibliographic essay such as Dr Mets's work in our
Winter '95 edition. Call up our on-line book
reviews on Air Chronicles. After reading reviews
in a mutual area of interest, pick one or two
books that both of you agree to read, and then
compare your professional assessments of the
authors' ideas. Why books? Because the great
lessons learned from the Vietnam War come
from people who are about to reach retirement
age. Very soon, the written record will be all we
have of the World War II experience. If you haven't
prioritized time to pursue professional development, mentoring will take some. Books make
your mentoring moments more valuable—for
starters. And you'11 discover that the rest of your
time together goes much too fast.
Second, find a peer who will hold you accountable for your professional development.
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Who passed out the notion that we should pursue professional development alone?
Continuing professional education should be a
shared experience. Write something we can
publish in these pages, and find out how valuable your ideas really are. Let your peers tell
you. You might be surprised.
Third, find someone to mentor, and share
your lessons learned with that younger officer. When we discuss the profession of arms
with others who are like-minded, we get
away from relativistic notions. If we aren't
about the business of mentoring others, we
fail to promote a profession to which we've
contributed our best days. Those days become lost "midst the hopes and dreams" of
what we thought our careers could be. Ultimately, the Service and its mission suffer.
Mentoring is much more than merely
comparing notes on our service's history. It
is about m aking history—the best kind. Uniting around the best ideas and professional
lessons learned insures that the best minds
will be at work turning the next series of
problems besetting our Service and country
into challenges and opportunities.
For those of you who think I've violated my
personal credo never to "talk down to the
readership," I can truthfully tell you I don't
know of anyone in the Air Force who practices
professional relativism. They all left the Service years ago—disenchanted and unable to discem why. If they're reading this now, I know
we're both much happier. How about you?

What You Told Us
Our recent triennial readership survey told
us a great deal about ourselves and about you.
If you were one of the 1,157 officers who received our Computer disk and returned it to
the Survey Branch at the Air Force Personnel
Center, you participated in an entirely new enterprise. We must admit to mixed feelings
about the methodology. Although we did not
resort to the ubiquitous digitek-coded answer
sheet, we were concemed that encoding a pre-
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pared Computer disk might sway some people
from participating. Far from that, you responded extremely well. We thank you, and
here's what you told us.
O ver the last few years, more o f you have
become aware o f the professional journal of
the Air Force and have read at least one article in each edition. Although the vast majority (84% ) believes that Airpower Journal is
written at an appropriate levei, 14 percent
think the writing levei is too lofty while 2
percent think the levei is too low. Overall,
54 percent of you thought that APJ was
meeting its goal to be an open forum for o fficers to discuss issues, while 36 percent
thought that we were m eeting that goal
either very or extremely well.
We took the occasion to sample your
thoughts about our new electronic médium—Air Chronicles. More o f you thought
you would read Airpower Journal after discovering it was on-line. We were encouraged by the
fact that 72 percent of you said you would be
more likely to discuss the articles and ideas
you read on-line with your coworkers.
Your comments about our book review section were well taken, and we're working hard
to "plus-up" that important professional reference. Look for more distinguished reviewers
in future issues. Your voice regarding our single-issue themes has been heard. This year's
special edition will be the last. More on that
in Special '96. The good news is that our
wider editorial focus allows us to run those research articles year-round, along with articles
of interest to everyone.
Although we're not exactly publishing
everything that everyone likes, our hope is
that we're running more things that benefit
more readers. Survey cards will soon appear
in the back of every issue (if one's not back
there now). Automated feedback has always
been a feature on-line. We make our living
by shaping the professional dialogue. If
you're not part o f that process, our job's a
little tougher. D on't hesitate to let us know
what you think.
□

Ricochets and Replies
We encourage your comments via letters to the editor or comment cards. All correspondence should be
addressed to the Editor, Airpower Journal, 401
Chennault Circle, Maxwell AFB AL 36112-6428.
You can also send your comments by E-mail to
Spencer=James%ARf%CADRE@Chicago.AFWC.AF.
MIL. We reserve the right to edit the material for
overall length.

STILL MORE ON WESTERMANN
Captain Westermann's thoughtful essay on contemporary civil-military relations (Summer 1995)
needs correction on several points. He has misread some of my arguments and is misinformed
about several aspects of American military history.
First, some factual errors. On the Newburgh
conspiracy: the United States in 1783 was a confederacy, not a republic; the conspirators aimed
not to overtum the confederation govemment
but to force its strengthening; the leaders were in
Congress (Robert and Gouvemeur Morris and Alexander Hamilton), not in the Army—Gen Horatio Gates being only an unknowing tool. At the
time, many people in the civil leadership supported the creation of the Society of the Cincinnati. James Wilkinson was a Jeffersonian, not a
Federalist. The all-volunteer policy was installed
by the conservative Nixon administration, and some
of the earliest questioning of the draft carne from
conservatives—Barry Goldwater among them. Military leaders opposed the change until the very last
moment (and some beyond that) when the civilians determined it—and Gen William Westmoreland loudly repudiated his support as chief of staff
of the Army almost immediately upon retiring.
Second, some misreading of history. It is true
that the American military has had, over time, a
frequently factious relationship with its civilian
superiors and that in the 1790s the tiny national
Army was partisan. However, my argument is
that this partisanship disappeared by the
midnineteenth century and that nonpartisan sub4

ordination to civilian authority on the pari of the
officer corps as a whole—whatever particular friction existed at the top between Service leaders
and civilian officials—became the foundation for
military professionalism.
Both Samuel Huntington in his classic work of 40 years ago and
William Skelton in a recent study endorse this interpretation. Westermann apparently does not
understand that partisan politicization of the professional military is new, for he cites historical examples of citizen-soldiers' political activity and a
single election (1868) that occurred during a period of the worst civil-military tension in our history. It seems to me utterly ridiculous to read the
Truman-MacArthur conflict as an affirmation of
the American practice of civilian control, especially in light of its repeated instances of defiance
of presidential authority and declared national
policy by the Army's most sênior leader and a revered national hero, during a period of extraordinary military crisis. And to cite precedent for
Lyndon Johnson's interference in operational
matters in the Vietnam War, along with wide acceptance of civilian control by the military, in interpreting military thinking about how that war
was waged is to ignore entirely the widely shared
belief among the professional military leadership
in the generation after the war that our worst
mistake was too much civilian interference in the
prosecution of the conflict.
Third, the misreadings of my article. 1 do not
argue that the military rejects civilian control—
only that certain behaviors and trends have weakened it, whether the military recognizes the facts
or not, whether they contribute to this erosion
willingly or unwittingly. That is why I wrote the
article. I believe the American military to be
loyal to the core, needing only to be alerted to
these trends, facts, and problems in order once
again to reassert the professionalism that contributes so substantially to maintaining civilian control. Conceming Gen Colin Powell, Captain
Westermann misses the point entirely. The general was not "offering suggestions" or participating "in consonance with changing national
strategy objectives" (Westermann's words), but
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defining those objectives, formulating strategy
and force structure, and then selling them within
the govemment-in the absence of civilian direction and sometimes under or around significant
civilian opposition. General Powell never sought
"direct control" of policy-only its definition and
creation by means of offering his own version
and then managing its acceptance. I do not argue
that the chairman's position has become a political one (nor should it!)-only that recent chairmen have partly mistaken their role, have become
politicized to an alarming degree, and have acted
or spoken in ways that circumscribe or undermine civilian authority, whether they know it or
accept the fact or not. My concern about politicization is not that officers are conservative; I do
not argue that the armed forces have become
"dominated by supporters of a single political
party." My contention is that a large majority of
the officer corps of the Services has abandoned its
traditional personal political neutrality for a
rather open partisan affiliation—and that it is overwhelmingly Republican. Statistical data would be
helpful on this point, but an assistant secretary of
defense for personnel told me recently that no
such data exists and that it is likely impossible for
the Defense Department legally to gather it.
However, the anecdotal evidence is compelling.
The danger of this politicization to military
professionalism and to the functioning of our
govemment is twofold. On the personal levei, officers who are politically involved in partisan
ways (even if only intellectually) can find their
loyalty to the political leadership—and their commitment to policy and to orders they oppose—
weakened;
movement of the govemment in
directions they dislike can add pressure and emotional strain to what are already extremely stressful professional challenges and could conceivably
harm the performance of their duty. On an institutional levei, the military risks losing the trust
of the American people if it comes widely to be
viewed as just another self-interested bureaucracy
or as a group loyal as much to a political party,
ideology, or set of political leaders as to the Constitution and the nation as a whole. That trust is
essential to American defense and to the functioning of the constitutional system, for it permits civilians to accept military recommendations
as the disinterested advice of professionals concemed only with the welfare of the nation and allows them to pursue policies and make decisions
without fear that the military is trying in some
fashion to undermine civilian control for its
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own—or other—purposes. Once lost, that trust
would take generations to restore.
Finally, I say explicitly in the article that the
Republic is probably not in danger at the present
time. My interpretation is that the trend in civilian control is alarming, and if defined as the relative weight of the military and civilians in
determining national security policies and shaping American military activity, civilian control
has been eroding. On that fundamental point,
Captain Westermann and I seem to disagree.
Richard H. Kohn

Chapei Hill, North Carolina

REGARDING OUR WINTER EDITION
EDITOR'S NOTE: Everything about our Winter edition—from the cover on—was designed to generate
feedback regarding the larger professional journal o f
the Air Force. Many o f you pointed out that we were
possibly victims ofgrowing pains. Among the errata:
the Builder article is incorrectly attributed to his
presentation at the *Air and Space Doctrine Conference" rather than "USAF Air and Space Doctrine
Symposium." Dr Holley's article, likewise derived
from his presentation at that symposium, included
no reference to it at all. On page 22, we incorrectly
attributed reference citation six to FM 1-5. Dr Mowbray's endnote cited it correctly. Many o f you
pointed out our production process error on page 70
at the bottom o f the left column. Here, "dis-"
should read "discussed in this. . . . " Although technical errors always disappoint us, we also received
feedback like the following:

Congratulations on an outstanding issue. I have
just read the entire APf cover to cover (something
1 have never done before) in one sitting. The first
four articles alone should generate enough heat
to warm all of academic circle.
The piece on information warfare alone is
worth the entire issue. Unfortunately, reading
history is not considered "manly," so many airmen will miss the underlying message: information warfare is not new; neither is it a panacea or
a médium in which battles are fought.
The Holley piece is invaluable. Once again he
has educated another generation of airmen as to
continued on page 119

Telecommunications,
Politics, Economics,
and National
Sovereignty

A New Gam e*
D r G eo r g e B u g l ia r el l o

T

ECHNOLOGY—the societal process
for the production and operation of
artifacts, both tangible and intangible—im pacts virtually every other
societal structure and process and is, in tum,
influenced by them. From its inception at the
early emergence of humans as a distinct species, technology was the instrum ent that
extended our biological capabilities, eventually m aking p o ssib le in creasin g ly large
human aggregates. The emergence of a complex sociotechnological system, the polis (a
Greek word for city-state), gave its name to
the process we call politics.
The polis was a territorial entity, and politics to this day remains em inently a territorial
phenomenon. In the words of the late Speaker
of the House Thomas P. ("T ip") 0'N eill, "all
politics is local" as it is wedded to the people
living in a given geographical region.1 So is
sovereignty itself—the phenomenon defining
the sphere of power of an entity, whether it be
a polis, a nation, or an empire, or whether it
be politically democratic or not. Economics,
as an em anation of the polis, also can be
viewed as having a territorial substratum. In
its broad acception of consideration of costs
and returns, however, it becomes a nonterritorial abstraction.

Political power and econom ic power may
operate over the same territory (as in the now
rare case of isolated economies) but, more
often, their domains do not coincide. The
direct or indirect agent of the divergence is
technology, the very process that created
them and now makes possible global markets,
w hich cross fron tiers. W hen the dom ains
o f political and econom ic powers diverge,

•Presented at the Conference on Communications Technology and National Sovereignty in the Global Economy, 21-22 April 1995,
Northwestern University. The conference was cosponsored by the Center for Urban Affairs and Policy Research and the Annenberg
Washington Program.
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inevitably some elements of political territorial so v ereig n ty are lo st, w hile pu rely
econom ic com m unities almost inevitably
tend to acquire political power that carries
with it some elements of sovereignty. Today
we are at a very criticai moment when technology has greatly accelerated this divergence.
Given human nature, it was inevitable that
technology, by its ability to dramatically extend our c a p a b ilitie s, w ould create an
inexhaustible demand for ever greater and
more powerful extensions—whatever their
purpose—with enormous impacts on politics,
economics, and other social processes.
In 1957 the first artificial satellites, circling
way above any state's ability to capture or destroy them, forced States to officially concede
limits to the extension of their sovereignty in
the vertical dimension—a sovereignty that was
held to be limitless until then.
In our consumer society, the ever-expanding appetite for goods and Services made
possible by technology has increased the
demands on p olitical and econom ic Systems, and on technology itself, to provide
sustenance, jobs, and an adequate standard
of living. At the same time, it has created
demands to remedy and conserve the very
environment from which the consumer society draws its resources—hence the bidirectional nature of the interaction of technology
and society. Technology offers tantalizing
possibilities—not only econom ic but also political, military, environmental, and so on. In
the process, wants are created that the economist and politicians endeavor to satisfy by
guiding the allocation of resources and the
direction of technology. Those demands can
become so large, urgent, and often so irreconcilable as to raise doubts as to the future of the
very society that technology made possible
and to threaten its stability. Historically, major new technologies, while creating a new
universe of opportunities, have almost always
raised concerns about future directions of a
society. This is very much the case today with
telecommunications—or rather with the powerful synergy of telecom m unications and
information processing that, for the sake of
brevity, I shall labei "telecom m unications."
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To put the impact of telecom munications
technology in perspective, we need to remind
ourselves that our own country was agonizing
some 200 years ago not only about how to
achieve independence, but also whether the
introduction of manufacturing, which was
beginning to develop vigorously, would ensure independence and econom ic and social
stability or subvert them. Manufacturing on a
diffused scale, as had begun at that time also
in England and in part of Europe, was of
course traumatic to societies that had been
what Walt W. Rostow calls pre-Newtonian.2 In
those societies, innovation had been sporadic
in spite of the impact of the new geographical
discoveries, which, however, did not penetrate
and change fundamentally the agrarian econom ic life of the interior.

T h e d a n g e r o f c h ã o s is real.
Manufacturing created a corps of innovators and effective industrial enterprises, and it
caused profound changes in the economy and
in the life of towns and villages where the
factories were located. The power of manufacturing became clearly evident in the America
of the Civil War, in the subsequent constructio n o f m odern fleets that enabled the
industrial nations to colonize so much of the
world, and in the organization of modern land
armies that gave sinews to the rapidly rising
star of nationalism.
In effect, manufacturing and transportation became the foundation on which the
modern nationalistic State could protect and
attempt to extend its sovereignty. Even the
maritime trade was carried out globally under
national flags, protected by fleets o f sovereign powers. However, the trade tended to
generate in the great urban cities that were its
te rm in a is a c o s m o p o lita n c u ltu re that
clashed—as it also did in the American State
legislatures of the post-Revolutionary War period—with more localist cultures from the
interior regions.3 This situation still characterizes, to a remarkable extent, some of the
current conflicts in our political views.
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If m anufacturing was the foundation of
the power of the modem nationalistic State,
telecommunications, with the ability to cross
frontiers and penetrate into the most distant
regions of the world, have come to represent
the quintessential challenge to territoriality
and hence to national sovereignty. This is not
a deliberate challenge but a challenge, as
pointed out by Walter B. Wriston in pioneering essays,4 that is intrinsic in the nature of
the technology and in the econom ic and political processes that telecom m unications
make possible.

From Energy to Information
and Complex Systems
The change in the leitmotiv of technology
from energy to information, which characterizes so strongly the second half of this
century, has been the result of the close intera c tio n o f in fo r m a tio n and te le c o m m unications and of our ability to build and
operate very complex systems such as telecom m unications networks using satellites,
fiber optics, or cellular telephones.
Of course, energy continues to be vital to
our biological and econom ic activities, as well
as to defense. The pertinent point here, however, is th a t e n e rg y or e n e rg y -d riv e n
networks (highways, railroads, airlines, shipping, etc.) are all tangible and require material
resources (metal, cement, fuel, etc.) that are
bound to increase in cost as demand increases.
Virtually immaterial telecom munications, on
the other hand, use very limited energy in the
conveyance of inform ation and tend to decrease in cost with increasing demand.
Because o f its immateriality, the information conveyed by telecom m unications is not
consumed by use (but com petitive advantage
is lost if it is accessible to com petitors). However, it can suffer from noise and can be
degraded during its transmission. Thus, information needs to be maintained, and so do the
programs that manipulate it and the data
banks in which it may be stored. There is
econom ic value in reducing the degradation
of telecom m unications (as evident from the

publicity of competing telecommunications
networks) and in maintaining systems that
transmit the information.
Given the intrinsic immateriality of inform ation, telecom m unications systems are
virtually not territorial, while systems for the
production and use of energy are eminently
territorial. For example, while the car user is
confined to a system of roads, the time is
approaching when every individual will be
potentially addressable anywhere in the world
with his or her identification data, bypassing
territorial forms of control.
Finally, whereas energy flows are onedirectional ( say from A to B), information can
flow in any conceivable direction—from B to
A as well as from A to B, creating different
values for A and B. That is, information is
relative. If we use Claude E. Shannon's definitio n o f in fo rm a tio n as the rem oval o f
uncertainty,5 it is clear that different individuais may have different uncertainties, so that
what is information for one individual may
not be for another. Given also the importa n c e —in b u sin ess, war, diplom acy, the
media—of the temporal element of information, that is, of obtaining information ahead
of others, we can say that telecommunications
enlarge the circle from which we can search and
draw inform ation instantaneously. Thus,
value is created by telecom munications, and
the massive growth of investments in the telecom m unications-inform ation sector vis-à-vis
the energy sector stems in considerable measure from these factors.

Technology,
Telecommunications, and
Sovereignty
Sovereignty can be defined in many ways—
as autonomy, independence, controlling influence, or, more appropriately in the context
of this paper, as a political unit that has supreme authority on anything that happens
within its boundaries. However, in the evolution of the modem democratic State, even that
supreme authority has limits. There are inher-
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ent freedoms of the citizens that not even the
supreme authority of the State can abolish, and
there are concessionary freedoms acquired by
the citizens by concession by the State.6 Sovereignty implies, therefore, a defining sphere
within which it exerts its power. In the case of
a nation, that sphere is defined by its b ord ersalthough it may extend beyond them (e.g., to
the nation's ships).
The imperative for sovereignty is to defend
the control within its sphere. Technology has
both reinforced and weakened that control.
Suffice it to think on the one hand of the
powerful weapons that only a central authority with the power of taxation can afford and
build and, on the other, of the impact of
telecommunications from outside the borders
on the former Soviet Union or on Cuba.
We can say, in general, that any technological system that enables people to reach on
their own beyond the frontiers of a State, and
to carry econom ic or political activities beyond such frontiers, has an impact on that
state's sovereignty. Postal systems, books,
trades, and international banking all have had
(and have) that effect in various degrees. But
with telecommunications and their synergy
with information technology, the impacts on
sovereignty have become dramatic and are
still far from being understood in their nature
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and magnitude. All the underpinnings of sovereignty—not only political and econom ic
power, but also the infrastructure that supports them and, more fundamentally, the
outlook, values, and mores of citizens—are being transformed by that impact.

Territoriality and
Metaterritoriality
A clear understanding of what is territorial—anchored, as it were, to the ground-and
what is not is helpful in further clarifying the
impact o f telecom m unications on politics, on
economics, and on sovereignty. Obviously,
any process, entity, or structure anchored to
the ground is territorial, while virtually any
activity of an intangible or abstract nature
that can be conveyed as inform ation or transformed into information can be regarded as
metaterritorial.
These distinctions are exemplified by table 1.
Thus, Science as a method, as information, as
a system of beliefs, is metaterritorial, like philosophy or litera tu re, but the sc ie n tific
laboratory is not. (However, through telecommunications, "virtual" scientific laboratories
can be created, whereby it is only the interconnectedness of their com ponents situated in

Table 1
Examples of Territorial versus Metaterritorial Entities or Activities

Territorial

M etaterritorial

Agriculture
Cities
Manufacturing plants
Ground installation of networks
(workstations, offices, etc.)
Other elements of the physical infrastructure
(water, power, railroads, highways, etc.)
Schools
Politics
Armies
Scientific laboratories

Beliefs
Literature
Information
Science
Electronic transactions
Satellites (once launched)
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different territorial jurisdictions that creates
the laboratory—in this sense, a quasi-metaterritorial or potentially metanational entity.)
Similarly, software or telephone conversations are metaterritorial; the devices that carry
them are not, but their interconnectedness
across territorial jurisdictions creates again a
metaterritorial system—the "network." Politics, as a set of beliefs and ideas rather than as
a practical activity, is also metaterritorial.
However, it is so closely wedded to tangible
entities—house, factory, infrastructure, military power, and so forth —as to properly
represent, as per Tip 0'N eill's epigram, the
quintessence of territoriality.
The significance of the distinction in the
table is at the core of the impact of telecomm unications—the key instrument of metaterritoriality—on territorial processes, which,
qua territorial, are the subjects of sovereignty.
Specifically, in the context of sovereignty,
metaterritoriality applies to a process or entity that cannot be stopped at a border, either
materially ( as in the case of microwaves or
satellites), or for other reasons (such as the
high speed and high volume of telecommunications that defy any practical control).
Of course, telecom m unications technology did not start with radio. It started with the
telegraph and later with telephones (if we
neglect the much slower visual Communications), but the traditional telephones and
telegraph interconnected by wires have an
elem ent—the wire—that tangibly crosses national boundaries and thus, in principie, can
be more easily controlled. On the other hand,
microwaves are intangible, do not require
wires, and are unstoppable except by electro n ic m eans o f sh ie ld in g . However, a
m odern fib er-op tic co n n e ctio n , with its
enorm ous bandwidth, is also hard to m onitor, and a m ultiple-path com b in ation of
fiber-optic networks and microwaves is even
more difficult.
Telecom m unications penetrate national
borders ( and thus, potentially, sovereignty)
in many virtually unstoppable ways: by econom ic, political, cultural, and diplomatic
information (e.g., "the age of transparency"
brought about by electronic media and by

com m ercial observation satellites).7 Electronic trading on the stock market and other
exchanges; intemational telemedicine (which
now assaults, for example, the concept of national licensure of physicians); intemational
joint engineering endeavors; on-line Services;
and software—all these activities are breaking,
in various measures, the walls of traditional
territorial sovereignty and, as pointed out by
Anne Branscomb in 1991, challenge the laws
that govern the ownership and flow of information.8 They will do so even more in the
future, even if nations will constantly try to
counteract these trends and to assert and defend their telecom munications sovereignty,
for example, by regulating access to airwaves.

Interaction of
Telecommunications with
Politics and Economics
Telecommunications technology is still far
from mature. However, it is progressing at
such a fast and uncontrollable pace as to leave
regulations, institutions, and national sovereignty far behind—trying to back and fill, to
use the vernacular. Yet the process is far from
autonomous. Politics and law influence it—
just as much as it does them. It may be said, for
instance, that the monopolistic license that
American Telephone and Telegraph (AT&T)
enjoyed until not too long ago made Bell
Laboratories possible and hence the pioneering advances of American telephony. In turn,
economics influences policy. We see this happening today in countries, foremost among
them the US and Great Britain, which, under
pressure of business interests, including those
in telecom munications, have developed the
most liberalized telecommunications policies.
And, of course, policy influences economics,
as is happening today in Sri Lanka, where
every factory is obliged to have a fax line^a
factor that has facilitated the production of
garments and other merchandise for the world
market. Politics and economics, however, are
not the only processes affected by telecommunications and affecting them. Suffice it to
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Ricardo comparative advantage trade-offs.
Because of the large number of telecom m unities (for example, well over 70,000 networks
currently participate in the Internet), the
trade-offs can give an enormous impulse to
the economy and create a myriad of flexible
and highly efficien t markets. (To be precise,
it is useful to differentiate betw een network
and telecom m unity. The netw ork is the physical instxument that makes the telecommunity
possible, while a telecom m unity is defined by
software protocols that may be carried over
several networks and by the people who use
them to communicate with each other.)
(2) Their power stems from their possession of information and their large number.
However, given the ease with which competTelecommunities
ing com m unities can be formed, it cannot be
a monopolistic power or a power dominated
A new phenomenon in the impact of teleby a central authority.
communications on national sovereignty is
(3) Their potential high econom ic power
the emergence of a set of incorporeal and
stems
from their being focused on specific
potentially powerful communities of interest
com m on interests, thus representing a spe(they could be called "telecom m unities") no
cialized and self-selected market.
longer wedded to geography or contained by
national borders. Some key points help under(4) Their p oten tial p o litic a l im pact is
score the impacts of the telecommunities on
exemplified by the very rudimentary telecom traditional national sovereignty:
m unity that helped bring to power Khomeini
(1)
The telecommunities constitute a new or, more recently, by the use o f fax and E-mail
set of entities that, like nations or individual
by Mexican insurgents in Chiapas to sensitize
public opinion abroad.
companies or operators, can participate in
look at how telephone protocols have changed
(an extreme case is shown in table 2), or at the
ubiquitous use of cellular phones, or at how
telecommunications have changed many other
social mores.
Some of the principal characteristics of
telecommunications (or, more properly, of
the synergisms of telecommunications and
information) and their econom ic and political implications are summarized in table 3.
The complex challenge that telecommunications represent for national sovereignty stems
from the cumulative impact of characteristics
such as these.

Table 2
Telephone Protocol
Áustria, 1888
OPERATOR IN VIENNA TO OPERATOR IN BADEN:
“FRÀULEIN OPERATOR IN BADEN?
MIGHT I HAVE THE HONOR TO WISH YOU A GOOD MORNING?
IT IS MY PRIVILEGE TO ESTABLISH A CONNECTION ON BEHALF OF HIS
EXCELLENCY, THE PRIVY COUNCILOR ALFONS BARON VON WIECK, WHO
PRESENTS HIS COMPLIMENTS.
HIS EXCELLENCY WOULD BE GRATEFUL FOR THE PLEASURE OF CONVERSING
WITH . .
Source:

Fredenc Morlon. A Nervous Splendor: Vienna 1888/1889 (New York: Penguin Books, 1980), 38-39.
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Table 3
Some Key Characteristics and Capabiiities of Telecommunications
(Examples of Their Political and Economic Implications)
Characteristics
and Capabiiities

Political Implications
Ahead of political decision-m aking
process

S peed

Economic Implications
Has great com petitive value
W eakens econom ic Controls that
rely on slower hum an intervention

Volume C apacity

Surfeit of information makes
Controls difficult

Large variety of sim ultaneous
transactions possible

Territorial Independence
(Microwaves, phones to a lesser
extent)

W eakens territorial political power
and the exclusivity of diplom acy
and intelligence

Can bypass traditional Controls of
currency, trade, etc.

M akes international
“telecom m unities” possible
“C apillarity"

Defies central control

C reates person-to-person and
producer-to-person markets;
w eakens or transform s
intermediate organizational
structures
Requires some new structures to
discipline and filter traffic for users’
convenience

End of single or simple issue
politics

N etw orking

Econom ic value in the network qua
network (self-selected com m unity
of users)
Business opportunities in providing
Services to the network

P otentially lim itless n um be r o f
netw orks
(User can participate in as
m any netw orks as desired)

Necessity to better understand and
respond to the m ultiple interests of
the electorate

Business opportunities in a
netw ork’s nodal points

Inform ation

Advantage in knowledge of
inform ation acquisition and
m anipulation

Potential to use information as
currency within the network
(m oney-analogous instruments)

Can defy political or central control

Potential to create new networkcurrency relation business

Can defy taxation

Com petitive advantage of an
information orientation and high
ground

Energy insignificant
(M ovem ent of inform ation
requires very little energy)

Decreased political importance of
energy sources

Econom y tilted toward informationbased, energy-saving activities

Interactivity
(Implicit in netw orking and
other characteristics above)

Dem ands better political dialogue:
the territorial sovereignty must
explain itself

Better m arket feedback; also
potential for feed-forward

•

New business and public Service
opportunities
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Table 3 (cont’d)

Characteristics
and Capabilities

Political Implications

Economic Implications

Demand for public affairs to
be conducted in the open
(trials, diplom acy, etc.)

Need for stronger intellectual
property protection

Need to safeguard privacy of
citizens and sensitiva processes

Advantages to the tele-inform ation
“hunter-gatherer"

Antidote to transparency
An advantage for organizations

Essential for m aintaining econom ic
and business advantage of
inform ation

Vulnerability
(Susceptible to disruptions)

Necessity to provide safeguards

Necessity to provide safeguards

Nationality and race
(for voice) blind

Lessening of prejudica

W ider markets

M ake possible high-value added
applications

Pressures to allow and encourage
com m ercial applications

Virtually lim itless applications

Transparency
(In two senses)
(1) Ease of eavesdropping
(2) Observation satellites

Encryptionability
(Can be coded and decoded;
makes networks impenetrable)

The question of fair com petition
The question of fair availability
Make possible distributed
m em ories and data banks

N etworks m ay possess better
data banks than territorial pow er—
including access to and use of
intem ational data banks intrinsic
in a network

New business opportunities
and com petitive instrum ents

M ake possible changes in:
(1) population distribution
(2) workplace imperatives
(territoriality of workplace
and physical presence)
(3) transportation
(4) energy consum ption patterns

C hanges the territorial bases of
politics

C hanges in business
(1) territorial im peratives
(2) environm ental impact
(3) inventory and supply policies
(e.g., just in time)

C reates new and different political
dem ands

New political dem ands

M ake possible fundam ental
changes in delivery o f other
Services:
(1) h ealthcare
(2) education
(3) other

New transterritorial restructuring
of Services (including universities)

New business opportunities
(e.g., telem edicine, private
teledidactics, and hom e-focused
Services)

M ake possible new crim inal
opportunities (tele-infocrime)

New legislation and other political
safeguards

Business m ust develop new
safeguards

New enforcem ent of justice
approaches

New business opportunities

The ultimate challenge to
traditional territorial sovereignty:
new m odels of political Systems to
respond to new global im peratives

New tasks and responsibilities of
business

Make it possible to think o f
hypenntelligence (global social
intelligence)

Growth of new, global business
ethics
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(5) They do not, however, possess military
power, but it is possible to conceive of situations in which they could have some elements
of it (e.g., territorial or military information).
(6) Their potential to define and issue their
own information-based "currency," that is,
their own units of exchange, can defy or make
difficult political and fiscal control and thus
weaken one of the key powers of sovereignty.
Today's financial products—including new derivatives of all sorts-are but a pale image of
what could happen when the potential power
of the telecom m unities is fully understood
and unleashed.

B u t w ith te le c o m m u n ic a tio n s
a n d th e ir syn ergy w ith
in fo r m a t io n tec h n o lo g y ; th e
im p a c ts on sov ereig n ty h a v e
b e c o m e d r a m a t ic a n d a r e s till
f a r fr o m b e in g u n d ersto o d in
th e ir n a tu r e a n d m a g n itu d e.
(7) Although they exclude, intrinsically,
the "inform ation-disenfranchised" wherever
they may be, if the disenfranchisement can be
overcome by expanding access and participatio n , telecom m u n ication s could improve
econom ic conditions faster than traditional
aid approaches.
(8) They have, unfortunately, the potential
of becom ing fertile ground for new kinds of
c rim e -a n issue that may induce them to
create their own "police" and further assert
their own sovereignty.
(9) Because of their ability to potentially
encom pass m em bers o f many nations, and
because several o f their characteristics are
virtually im possible to regulate by international treatises, they can be viewed not as
in te rn a tio n a l but as truly m etan ation al
com m unities. For sure, many telecom m unities will be totally w ithin national boundaries and thus will not press hard on the
concept of sovereignty. But other com m u n i-

ties, in growing num bers, will be truly
m etanational.
(10) They are govemed by new imperatives.
The cardinal ones are connectedness, access,
speed, security, and the possession of information (to the point that a meaningful parameter
of their power would be some quantified
index of that information and its value).
(11) Because of their reach, and of the new
imperatives that govern them, telecommunities will increasingly shake up and rearrange
traditional econom ic and financial institutions and, in so doing, contribute significantly
to the weakening or redefining of national
sovereignty. While some traditional institutions such as banks have greatly benefited and
acquired greater power from telecommunications, a host of new players is com ing to the
fore, such as telecom munications companies
invading the domain of traditional financial
institutions. These new players are intrinsically much more at ease with metanational
operations and with the technology of which
they are indeed often the source.
(12) With their rapidly forming and reforming, telecom munities offer the opportunity to
create instruments to span several of them—
again, instruments requiring speed, security,
and so forth, as well as possessing some characteristics akin to international compacts,
albeit by necessity much more flexible. It will
be possible, for instance, to identify and assem ble new te le co m m u n itie s to alm ost
instantaneously extract from them pertinent
information (e.g., on their education, industry, trade, or capital availability) to create
telebanks and other forms o f telebusiness to
serve them. A fierce com petition of global
dimensions can be expected in identifying
these communities, finding value in them,
nestling and com bining them, working effectively with them, finding ways of coordinating
within or across them on matters such as finance, industry, entrepreneurship, and so on.
(13) Telecommunities will also lead to the
creation of new professions, new Services, and
new jobs in the coordination of components
of a telecommunity, in the identification of telecommunities and of the competitive advantage they may offer, in new kinds of selling,
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trading, and manufacturing, and in new ways
of manipulating and using information.
(14)
The telecom m unities will require
Controls—new compacts, for example, about
honestv in trade and/or about provisions for
the have-nots. At the same time, those com pacts cannot afford to neglect the fact that
the members of the telecom m unities are real
and occupy a certain physical and geographical space. Thus, the compact needs to consider
the geographical base of the telecommunities,
the infrastructure of Services that supports that
base (telecommunications facilities, population, transportation, food, and health care
Services, schooling, and so forth) and therefore territorial p o litics and econom ics.
In brief, telecommunications and telecommunities confront national sovereignty with
major challenges because of their unimpedible cross-boundary flows (of information),
their integrating power (the power to create
new metanational entities), and the challenges and opportunities they present to the
political process, to economics, and indeed to
the entire fabric of society. The national State
has only a limited ability to control these
intrinsic and at times potentially destabilizing
powers of telecommunications and the telecommunities they make possible. We have
seen, for instance, that international telecommunication networks have distributed ideas
to secluded Islamic women, contributing to
declines in fertility in Turkey, Indonésia,
Kuwait, and Jordan.9 We have also seen the
frustration of political bodies, such as the US
Senate, in attempting to address the problem
of how to limit access to pornography on the
Internet. In global financial markets, all it
takes is a phone call to send large amounts of
money across the borderorback. This, ofcourse,
has contributed to the recent pesos crisis—the
ability of short-term investors to remove instantaneously their investments from México.

Further-on Telecommunities
The complexity of telecommunities can be
extreme if we just consider a taxonomy based
on their relation to national boundaries.

IS

Thus, there is an obvious distinction between
telecommunities within a national boundary—for example, Internai Revenue Service
(IRS) taxpayers or ex-servicemen, and telecommunities Crossing such a boundary (e.g.,
chess players). A primarily national telecommunity may, however, encompass, without
losing its national character, members beyond
the border, such as taxpayers residing abroad.
Although today the largest number of people interconnected via telephones, modems,
and telecom munications reside in the United
States, there will be a rapid if not uniform
global growth of telecom m unications so that
border-crossing telecom m u n ities becom e
much more dominant, both in numbers and
complexity. It is worth reemphasizing that a
telecom m unity, particularly one Crossing
borders, does not coincide necessarily with a
single telecom m unication network. It may
bring together members that utilize a variety
of networks often based in many nations and
that can be connected through a variety of
alternate paths. This will make highly desirab le th o se te c h n o lo g ie s th a t can find
automatically the best paths (however specified, for example, in terms o f speed, or cost,
or quality of Service) to interconnect the
members of a telecommunity.
Can national or international authorities
monitor and control the activities of a telecom m unity? The answer is, only up to a
point. Although telecom m unications technology itself can help the monitoring and
control process, there are at least two fundamental impediments.
The first stems from the cyb ern etic considerations that the intelligent regulation of a
process requires a model o f the same degree
o f co m p lexity as the process itself. Thus,
the com plexity required by a model of tens
of thousands and, potentially, even more
numerous intersecting and interacting telecom m unities is enormous, just as enormous
in com plexity as a model of a very simple
brain. The second impediment is that a surfeit
of Controls can strangle the system.
Thus, effective control of the telecom m unities is virtually impossible. Reliance must
be placed on voluntary m onitoring by the
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telecommunities, and legal Instruments need
to be devised that are appropriate to this new
situation. For instance, formal or informal
covenants that may be created w ithin the
telecom m unities would tend to bypass or
defy traditional trading Controls and safeguards, but ultimately the results of transactions within a telecom m unity will need to
"com e to earth" at some end point— in other
words, be reterritorialized using, for example,
certificates recognizable by a territorial sovere ig n ty (w hat can be ca lled "e n d -p o in t
regulation").

The Issue of Global Stability
As many traditional aspects of sovereignty
are being weakened by telecom munications
and as the intense dynamics of the networks
and the expansion of telecom munities revolutionize business and politics, there is a need
to prevent the situation from becom ing chaotic and uncontrollable rather than being one
of enhanced opportunities. The danger of
chãos is real. To counteract it will require
focusing on a more flexible conception of
sovereignty, one that preserves essential Controls and continues to provide those elements
of the territorial infrastructure that are indispensable to the civilized life and defense
o f the people, w hile still m aking possible
the full range o f o p p o rtu n ities offered by
tele co m m u n icatio n s. This is the essential
duality that needs to be addressed because
out o f it will emerge the global civilization
o f the next century. (It is tem pting to say, to
im itate Voltaire's turn o f phrase, that if sovereignty did not exist, it would be necessary
to invent it. It is clear, however, that the
invention must be one o f a new conception
of sovereignty.)
The instruments of the new sovereignty
can include Controls o f the territorial elements
of the networks (land stations, management
offices, and devices), as well as the users of the
netw orks—the persons, qua physical and
hence, territorial entities. A new legal and
fiscal Vision and framework are needed to deal
adequately with the new conception of sover-

eignty in the presence of powerful and ubiquitous metaterritorial entities. The imperative
for that sovereignty is to be conscious of its
limitations (but also opportunities) in a situation of enhanced international mobility
made possible by telecommunications.
An example of that m obility is the rapidity
with which financial transactions can be carried out across borders, a mobility that makes
it imperative, for instance, for a State and the
world com m unity to find ways of bridging the
gap between long-term investment needs and
short-term money. There is truly a new highly
mobile "world order" of finance in which
money can move instantaneously across the
globe. International "just in tim e" money is
possible, and destabilizing flows in one direction need to be compensated by stabilizing
flows in the opposite direction. At this mom en t, as in the M ex ican exam ple, the
destabilizing flows can be immediate and beyond the power of national sovereignty, while
the stabilizing flows by and large are made
possible by national decisions (acting either
directly or mediately through international
organizations). Reaching these decisions can
be very slow, but once reached, they can again
be acted upon instantaneously through telecommunications.
However territorial sovereignty may be
m od ified by the fa r-ra n g in g im p act of
metaterritorial networks, one of its key responsibilities will be to evolve policies that
enhance the state's attractiveness for the territorial elements of the telecommunications
infrastructure. Another key responsibility will
be to address the issues of ethics and morality
in the new telecom munications environment.
Basically, these involve both the impact of
telecom munications on the traditional processes that take place under the aegis of a
territorial sovereignty and the new ethical
rules that should govern participation in telecom m unities and the use of networks (e.g.,
new business ethics, new ethics of personal
interactions in a network, and possible limits
to self-expression). Congressional concern
about network pornography is but one small
example of how fundamental and urgent these
issues are becoming.
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Conclusions
With their digitalization, indissoluble connection to information processing, satellites,
fiber optics, and so on, telecommunications
will be an inexhaustible source of change for
social mores, economics, and politics. Global
telecommunications will make information
ever more the key strategic ingredient for business and industry, causing an accelerated
value migration to information-based business, making possible the creation of myriads
of telecommunities, and bringing us closer to
perfect markets. Politics, in turn, will have to
resolve conflicts between micro- and macrooptim ality—between regional interests and
those of new global markets and communities
of interest—and between the traditional dom ain o f n a tio n a l so v e re ig n ty and the
pressures of new realities, new ways of doing
business, and new social demands that transcend national boundaries.
The impact of telecom m unications on
politics, economics, and national sovereignty
is creating a new game. It is a game with a new
playing field, new rules, new players, new
rewards, new impacts on the players and all of
society, new ways of cheating, new needs to
control it and keep it honest, new potential
conflicts, new potential inventions and opportunities, and new potential disasters. That
game has engulfed us much before we were
able to fathom it in its complexities and impacts and to prepare ourselves for it.
The societal imperative is to accept the
reality of this new game and to draw intellig e n tly on th e tig h t in te r lo c k in g o f
telecommunications, politics, and economics
so as to find a productive balance between
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territorial sovereignty and processes on the
one hand and the new m etaterritoriality
brought about by telecom munications. This
demands the creation of new skills and new
understandings, which need to include:
• A deeper understanding of the new economic and financial meaning of international
telecom m un ities and o f an inform ationbased global economy.
• The development of a new meaning and
practice of politics in an age of global telecom munications and of telecom munities.
• The creation of a new Science and a new
diplomacy of territorial-metaterritorial relations that must emerge from the recognition
of the power and importance o f telecom m unities.
• The development of protocols for intera c tio n s in a web o f te le c o m m u n itie s —
particularly a web of global dimensions.
• The development of a clearer understanding of the impact of territorial-metaterritorial
trade-offs on our private lives.
• The ecological implications and global
sustainability o f econom ies and p olitical
systems with telecom m unications and in formation as their leitmotiv.
• The need to be alert to the possibility of
the onset of chãos in the new and complex
ensemble of telecom m unities and in their
relation to traditional territorial powers, as
well as the need to understand how to avoid
or control it—a political and econom ic im perative.
As a start, there needs to be the development of a a new and broad sociotechnological
research agenda with the ultimate purpose of
providing society with the tools to play the
new game and thrive.
□
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Generations, Waves, and Epochs
MODES OF WARFARE AND THE RPMA*
D r Ro ber t J. Bunker

HE PUBLICATION o f the a rticle
vvritten by Col Owen E. Jensen, USAF,
e n title d " In fo r m a tio n W arfare:
Principies o f Third-Wave War" in the
Winter 1994 issue of Airpower Journal represents a significant event. Tofflerian concepts,
which have gained so much credence with the
Army, are now beginning to openly influence
Air Force dialogue on inform ation-based
future war. In that article, Colonel Jensen
States that "the Tofflers provide probably the

clearest and most accurate explanation of
how this new type of warfare evolved."1
Before the Air Force openly embraces the
Tofflerian trinity of agrarian, industrial, and
in fo rm atio n al war form s, som e w ell-informed reflection should first take place. This
reflection requires an understanding of the
three dom inant theories of future war currently debated in the m ilitary journals—
fourth-generation warfare, third-wave war,
and fourth-epoch war.2 Specifically, these

*This essay was adapted from a lecture given in the National Security Studies MA program at Califórnia State University, San Bernardino,
in the spring of 199S. The contríbutions of Dr Mark T. Clark, Dr Steven Metz, and Capt Scott Smith, USAF, toward this essay are
acknowledged. All errors are the sole responsibility of the author.
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modes of warfare and perspectives on the
revolution in political and military affairs
(RPMA) need to be analyzed because these
assumptions provide the foundations behind
each theory's projections of future warfare.3
Instances where the methodology behind
such assumptions falis short should thus be a
cause for concern because if a theory cannot
accurately explain past modes of warfare and
military revolutions, it will surely be unable
to account for future ones.
Only after such analysis is undertaken can
Air Force officers decide what attributes of the
Tofflerian framework, and potentially those
of the competing frameworks, should be utilized in the creation of post-Clausewitzian
principies of future warfare.4 This article provides an overview and synopsis of each
competing theory, discusses its impact and
shortcomings, and offers a limited conceptual
comparison so that such informed decisions
can begin to be independently made.

Fourth-Generation Warfare
(1989)
This theory of warfare was developed by
William S. Lind and four officers from the
Army and the US Marine Corps (USMC).5 Mr
Lind, who has served as a legislative aide for
two senators, is the director of a conservative
think tank and is an authority on maneuver
warfare. Fourth-generation warfare is primarily a tactical-level theory, which at times
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straddles the operational levei, set in the
modern era from about the Treaty of Westphalia in 1648 to the present (table 1). It was
published concurrently in the October 1989
issue of Marine Corps G azette and Military
Review.
This theory is based on a qualitative dialectic stemming from the clash of thesis and
antithesis and has not been satisfactorily developed. The introduction o f either new
technology or ideas is viewed as the basis for
each succeeding generation of warfare. M ilitary revolutions in this context are viewed as
tactical, possibly operational, innovations in
warfare that yield a decisive advantage to
whoever adapts to them first. For this reason,
the current military revolution would be considered comparable in scope to the one that
took place back in the 1920s and 1930s.
In response to articles by this author and
Lt Col Thomas X. Hammes, Lind and two
Marine colleagues did a reappraisal of this
theory in the December 1994 Marine Corps
Gazette in which their theoretical perspectives
went basically unchanged.6 Ideas, not technology, would dom inate future warfare.
These authors only took the further step of
voicing strong opinions concerning the potential fragmentation of American society due to
the abandonm ent of Judeo-Christian culture.
First-Generation W arfare (Technology)
This form of warfare, which developed in
about 1648, was based on the sm oothbore

Table 1
Fourth-Generation Warfare
GENERATION

PERIOD

BASIS

First

1648 to present

Technology

Second

1815 to present

Technology

Third

1918 to present

Ideas

Fourth

Emerging

Technology

Fourth

Emerging

Ideas
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musket and tactics centering on the Une and
column. This generation of warfare was linear
and saw the fielding of small professional
arm ies th a t relied upon rigid d rill to
m ax im ize firep o w er. In te re stin g ly , the
French revolutionary armies with their low
training leveis and massive manpower levees
were included in this generation. These
arm ies represented the antithesis o f the
Prussian m ilitary system that had earlier
dominated this mode of warfare.

B e fo r e th e A ir F orce op en ly
em braces th e T offlerian trin ity. . .
s o m e w e ll-in fo r m e d re flec tio n
s h o u ld fir s t t a k e p la c e .

Sccond-Gencration W arfare (Technology)
The second generation "was a response to the
rifled musket, breechloaders, barbed wire, the
m achine gun and indirect fire ."7 Tactics
remained essentially linear even though fire
and m ovem ent now becam e com m on as
troops dispersed laterally. Massed firepower
replaced massed manpower as indirect fire
began to d om in ate the b attlefield . This
generation saw the formal recognition and
adoption of the operational art devised by the
Prussians.
Third-Gcncration W arfare (Ideas)
Third-generation warfare was based on ideas
rather than technology. German infiltration
tactics devised in World War I were truly
n o n lin e a r, w h ich resulted in m aneuver
instead of attrition being relied upon to
destroy an opposing force. These concepts
were then applied to the development of the
tank and abstracted to the operational levei
to form the basis of World War II blitzkrieg
campaigns, which were time-centered rather
than place-centered.

Fourth-Gcneration W arfare (Technology)
Originally proposed in a 1989 article by Lind
and others as one of the two altemative forms
of future warfare which might develop, this
warfare path was abandoned by these authors
for their idea-based path once this theory
became linked with Dr Martin van Creveld's
1991 book The Transformation ofWa r. This is
unfortunate because the potential offered by
directed-energy weaponry, robotics, and
media-based operations envisioned in the
te ch n o lo g y w arfare path was generally
accurate and has been addressed by both of
the other theories embodied in this essay.
Fourth-Gcneration W arfare (Ideas)
The emerging fourth generation proposed by
Lind and others is now envisioned to be
firm ly based on ideas, sp ecifically nonW estern ones. Terrorism, which bypasses
traditional military forces and directly strikes
at a nation's civilian populations, is viewed as
a major com ponent of this mode of warfare.
The transnational or nonnational basis of
terrorism makes it extrem ely difficult to
attack. Ultimately, this form of warfare is
nontrinitarian in character and, for that
reason, is post-Clausewitzian.
Im p a ct. W hile simultaneously published
in both a M arine Corps and an Army journal, this theory has gone on to have a
greater im pact on the M arine Corps than
the other Services. This im pact has apparen tly developed becau se o f the M arine
C orps's greater interest in low -intensity
conflict, insurgency, and terrorism upon
which the theory is focused (i.e., the other
form of future war that is developing). Because fo u rth -g e n e ra tio n th eory focuses
more on the subnational and non-W estern
threat to our governm ent than on actually
providing any suggestions on what should
be done to counter it, its influence on the
M arine Corps has rem ained lim ited. This
theory has had no discernible influence on
Air Force, Navy, or Army thinking.
C riticism s. Strong criticism of this theory
first appeared in an Autumn 1993 Parameters
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article written by Maj Kenneth McKenzie,
USMC.8 His well-crafted and persuasive arguments were directed at the theory's flawed
m ethodological and historical underpinnings. Arguments against its relevancy,
however, were less successful and were met
by strong com m entary delivered by van
Creveld in the following issue.9
I directed criticisms against the methodological and historical attributes of this theory
in a September 1994 Marine Corps Gazette
article. Of specific concern was that the decoupling of technology and ideas results in
an inaccurate mode of warfare modeling.
Still, while it was suggested that the far larger
and more encompassing fourth-epoch paradigm b e tte r e x p la in e d th e " m ilita r y
revolution" of our changing modern world,
the theory of Lind and the others was acknowledged as visionary.
Criticism and support in a number of
March 1995 Marine Corps Gazette articles have
now focused on the five-year reappraisal of
fourth-generation warfare.10 That reappraisal
has generated a controversial debate over the
basic utility of this theory and where American society and the Marine Corps are now
heading.

Third-Wave War (1993)
An early published reference to third-wave
war can be dated to a 1991 Los Angeles Times
article written by Alvin and Heidi Toffler.11 It
was not until the publication of their 1993
book, W ar and Anti-War: Survival a t the Dawn

o f the 21st Century, that the third-wave war
theory became widely know n.12 Alvin Toffler
is one of the best-known futurists of the twentieth century. He has served as a Washington
correspond ent, as an associate ed itor of
Fortune, as a visiting scholar, and as a consultant to major corporations. Along with his
wife, Heidi, he has written numerous books
and articles that have popularized their ideas.
W ar an d Anti-W ar is a continuation of
these earlier writings and the first attempt by
these authors to analyze military matters.
War is viewed as an extension of how wealth
is made in a society. For this reason, it is
subordinate to society's prevailing mode of
production. Much like Marxist materialism
without the accompanying normative baggage, this theory views humanity as developing
three waves (e.g., "super-civilizations") over
the course of its history (table 2).
M ilitary revolutions in this theory are
viewed as monumental events that mark the
development of new war forms:
A military revolution, in the fullest sense,
occurs only when a new civilization arises to
challenge the old, when an entire society
transforms itself, forcing its armed Services to
change at every levei simultaneously—from
technology and culture to organization, tactics,
training, doctrine, and logistics. When this
happens, the relationship of the military to the
economy and society is transformed, and the
balance of power on earth is shattered.13
According to this perception, the military
revolution we are now witnessing is viewed
to be as significant as that o f the French
Revolution of the late eighteenth century.

Table 2
Tofflerian Waves
WAVE

WHEN DEVELOPED

MODE OF PRODUCTION

First

8,000

Agricultural

Second

c. a d 1690

Industrial

Third

Current

Knowledge

b .c

.
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Source: Robert J Bunker. “The Tofflerian Paradox," Military Review, May-June 1995.100.
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First-Wave War (Agricultural)
This war form is based on poorly organized,
poorly equipped, and poorly led armies that
engage in seasonal fightin g. Orders are
verbal, pay is irregular and usually in-kind,
and the nature of killing is face-to-face.
First-wave civilizations engaged in this form
of war range from classical Greece and feudal
Europe to ancient China. The Roman legions
at their peak were identified as an exception
to this concept.
Second-Wave War (Industrial)
The second-w ave war form is viewed as
representative of industrial civilization. Mass
armies using standardized weaponry produced on assembly lines engage in unlimited
warfare based on attrition. Officers are now
educated in military academies and orders are
delivered in writing. The machine gun and
mechanized forces have caused the development of entirely new tactics. War shifted from
a struggle between rulers to one between
peoples embodied by nation-states. This war
form reached its apex of destructive potential
w ith the d ev elo p m en t o f huge n u clear
arsenais stockpiled by the superpowers.
Third-Wave W ar (Knowledge)
This emerging war form is based on a new
econom y that is in form ation -d riven .14 This
is the most extensively written about war
form envisioned by the Tofflers. Precision
guided m unitions, robots, nonlethal techn o lo g y , d ire cted -e n erg y w eaponry, and
Computer viruses are all viewed as attributes
of third-wave war. Dem assification, niche
capabilities, and cyberwar are also discussed,
and, as a result, have served to better inform
military officers about advanced technology
developments.
Along with the presentation of these intrig u in g and e x o t ic te c h n o lo g ie s is a
multitude of questions concerning their potential military impact and feasibility. The
implications of such technologies on military
ethics and societal ideais are, unfortunately,

too often ignored. Still, the envisioned thirdwave war form is post-Clausew itzian in
nature and correct in many of its technical
implications.
Im p a ct. Third-wave war theory, with its
futuristic and high-technology orientation,
has had a significant impact on the thinking
of sênior Army officials, specifically Gen Gordon R. Sullivan, the former Army chief of
staff. As a result, some of its ideas are directly
tied to the creation of the "Inform ation Age
Army" envisioned in Training and Doctrine
Command (TRADOC) Pamphlet 525-5, Force
XXI Operations. Further, its waves of war have
appeared in at least one official Army publication, and the Tofflers are constantly quoted
by Army officers in military symposia. Its
institutional influence on the Army may be
transitory, however, now that General Sullivan has retired. Because the Marine Corps and
Navy are now only beginning to enter the
advanced technology aspect of the RPMA debate, this con cep t of war has had little
measurable impact on either Service. As mentioned in the introduction, third-wave war
ideas are now finding their way into the Air
Force debate, which is currently centered on
the informational aspects of future war.
C riticism s. Criticism of Tofflerian theory
is slowly mounting as its influence on the
Army's sênior leadership has now become
apparent. W hile a number of its forwardlooking aspects are viewed as significant
con trib u tion s toward future war-fighting
thought, its waves of war—as Col Richard Swain
(USA, Retired), Dr Steven Metz, and I have
show n^iave no basis in historical reality.15
Dr Metz, a form er professor at the Air
W ar C ollege, w hile expressing concerns
over the popularity of third-wave war theory with the military, went on to quietly
downplay the theory's significance in the
W inter 1 9 9 4 -9 5 edition of Parameters. In a
M ay-Ju n e 1 9 9 5 M ilitary Review essay, I
launched a far more direct assault on its
utility by specifically arguing that its envisioned war forms are severely flawed and, as
a result, may be more o f a burden than a
benefit to the Army's RPMA debate.
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The Tofflers are correct that a m onum ental transform ation is em bracing our society.
Because they are first and foremost futurists, however, they have unfortunately had
to rationalize this transform ation by interpreting history so that it would conform to
their abstract theory of super civilizations.

Fourth-Epoch War (1994)
This theory of war was developed in 1987
by Dr T. Lindsay Moore and this author in a
research seminar on classical warfare at the
Claremont Graduate School. We are actively
teaching at the graduate levei in the field of
national security studies and rely primarily
on historical analysis in our research endeavors. The concept of fourth-epoch war is based
on a political Science theory that examines
the development of Western civilization over
the last 2,500 years. Societal energy foundation change, which directly impacts polity
forms and their economic and military systems,
drives the assumptions behind this theory.
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The theory itself is concerned with the rise
and fali of political communities, cyclical eras
o f m ercenary d o m in an ce, and evolving
modes of Western warfare. Because of the
immense national security concerns this theory raises, it has purposefully been developed
over the last nine years for applied use by US
military and governmental policymakers.
W hile broad in scope, many components
of fourth-epoch war have many components
that are still unpublished. Documents pertaining to this theory have existed since 1989,
with part of the theory being first put forth in
a September 1994 Marine Corps Gazette article.16
To date, only the land warfare attributes of
this still-evolving theory have been published.
This theory divides Western civilization
into four energy-based epochs (table 3). Each
epoch is composed of one or more energy
sequences, each of which expresses its own
unique modes of warfare based on the experimental and institutionalized exploitation of
a given form of energy (e.g., human, animal,
m a ch in e, e n g in e, p o ste n g in e ). M ilitary

Table 3
Energy and War in Western Civilization
EPOCH

ENERGY

WARFARE

Classical

Experimental Human

Hellenic

Classical

Institutionalized Human

Roman

Medieval

Externai Threat

Raider

Medieval

Experimental Animal

Vassal

Medieval

Institutionalized Animal

Feudal

Modern

Experimental Machine

Dynastic

Modern

Institutionalized Machine

Absolutist

Modern

Experimental Engine

Corporate

Modern

Institutionalized Engine

Modern

Post-Modern

Externai Threat

Non-Western*

Post-Modern

Experimental Post-Engine

Advanced Technology

•Formerty Terrorist/Low-Intensity Conflict
Source: Robert J. Bunker. T he Transition to Fourth Epoch War," Marine Corps Gazette, September 1994, 22.
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systems are viewed as a synthesis of technology and ideas that qualitatively differ
between modes of warfare.
Military revolutions in this context are
viewed as the attainm ent of a new energy
thresh old by W estern civ ilizatio n . ín traepochal military revolutions (i.e., within an
energy paradigm) are viewed as significantly
less disruptive p h en om en a, w hile interepochal military revolutions (i.e., between
energy paradigms) are viewed as massive civilization-changing events.

I f a th eo ry c a n n o t a c c u r a te ly
ex p la in p a s t m o d e s o f w a r fa r e
a n d m ilita r y rev olu tion s, it
w ill su rely b e u n a b le to
a c c o u n t f o r fu tu r e on es.

Based on the historical trends isolated in
this theory, the current RPMA represents an
interepochal m ilitary revolution that will
place the survival of the current dom inant
polity form, the nation-state, in considerable
doubt and, as a result, will ultimately give rise
to a postmodern form of political community. This military revolution, now only in its
early stages, is viewed as being equal in magnitude to that of the European Renaissance.

First-Epoch War (Humatt Energy)
First-epoch war existed within the classical
world and was based on the exploitation of
human forms of energy. The two modes of
warfare that developed were Hellenic warfare,
which was based on the phalanx, and Roman
warfare, which was based on the legion. The
econom y during this entire era was based on
slave-holding, the city-state was the basis of
the political com m unity, and the dom inant
ideological paradigm was founded on virtue
(i.e ., th e r e la tio n sh ip s and d iffere n ce s
between masters and slaves).

Second-Epoch War (Animal Energy)
War in the second epoch took place within
the Medieval world. This epoch contains
three modes of warfare and is based on the
exploitation of animal forms of energy. The
raiders on the borders of Europe introduced
mass cavalry-based warfare, which resulted in
the fali of Rome and a period of barbarism in
the West. The successor States to the Western
half o f this great empire responded by means
of the development of indigenously based
ca v a lry fo rce s. U nder th e la te r feudal
m o n a rc h ie s , th ese fo rces evolved in to
knights. The econom y during this civilization
epoch was based on fief-holding, the feudal
State became the dom inant polity form, and
ideology rested on Divine Providence under
the vestiges of the Church.
Third-Epoch War (M echanical Energy)
The modern, or third, epoch of war exists in
a mechanical-based energy paradigm. This
paradigm contains two energy sequences of
m a c h in e - and e n g in e -b a s e d en e rg y ,
respectively. The first energy sequence, based
on machine energy, saw the rise of mercenary
armies during the dynastic era and their
eventual institutionalization during the Age
of Absolutism. Mercantilism represented the
d o m in a n t m od e o f p ro d u c tio n , w h ile
dynastic States represented the major political
form. The second energy sequence, based on
engine energy, witnessed the rise of corporate
warfare ushered in by Napoleonic France in
its early stage and the development of the
German concept of blitzkrieg warfare in its
later and m ore m odern institutionalized
stage. Capitalism replaced mercantilism as
the basis o f the economy, and the nation-state
replaced the dynastic State as the focal point
of political organization.
Fourth-Epoch War (Postm echanical Energy)
Fourth-epoch war represents the emerging
warfare of the postmodern world. Two initial
modes of warfare, based on postmechanical
energy sources, are now developing. These

GENERAT10NS, WAVES, AND EPOCHS

are non-Western and advanced technology
warfare, respectively. Non-Western warfare is
based on the blending o f terrorism and
low-intensity conflict (LIC) as a challenge to
the West's dominance in modern warfare.
This is a mode of warfare that is equivalent in
m any re s p e c ts to id e a -b a se d , fo u rth generation warfare.17 Further, the increasing
urbanization of the developing nations of the
world is envisioned as negating much of the
current dominance in modern war held by
the West in its overseas operations. This
dominance negation results because of the
d e g ra d a tio n o f q u a lita tiv e w eap on
su p eriority in the restrictiv e terrain of
sprawling urban slums and the problem of
distinguishing individual combatants from
masses of innocent civilians.
Advanced technology warfare represents
the rise of new military technologies such as
precision guided weapons, inform ation warfare, nonlethal weaponry, robotic war-fighting units, and directed-energy weaponry.
Both Lind and the Tofflers recognize this rise
of new technologies; however, only the Tofflers fully incorporate it into their projection
of future war. W hile the Tofflers view the US
Army in the Gulf War as having adapted
Tofflerian doctrine to such advanced technology, 1 argue that it has been used in no more
than a "strap-on" role and has not significantly altered AirLand Battle doctrine based
on modern war-fighting principies.
Im p act. The impact of fourth-epoch war
theory has been limited, although it has contrib u ted tow ard th e red irectio n o f the
theoretical debate in the Marine Corps away
from maneuver warfare and toward both the
advanced technology and non-Western warfare aspects of the RPMA.18 Directed toward
the Army, this theory is now being used to
help challenge the basic premises behind the
operations-other-than-war (OOTW) concept,
politico-military force implications of nonlethal technology, and fundamental concepts
of battlespace.19 No impact on the Air Force or
the Navy has been noted other than an initial
query from Naval Doctrine Command conceming the naval applications of this theory.
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C riticism s. No in-depth criticisms have
had time to develop in reaction to this theory.
Past commentary has mentioned its failure to
address developments in air warfare, the lack
of emphasis on advanced inform ation technology, the nonreflection of the reality of
battle, and the overreliance on a single-factor
(i.e ., en erg y ) e x p la n a tio n o f h isto ric a l
change. As more com ponents of this theory
are published, stronger criticism s such as
those voiced by Lt Gen Victor H. Krulak
(USMC, Retired) will undoubtedly be directed
towards the theory.20

. . . T h ird -w a v e w a r th eory ;
how ever, m a y b e criticaU y
fla w e d .

Conclusion
As I have stated, the Tofflers have promoted the most popularized theory of future
war. Components of their third-wave war theory, however, may be critically flawed. For
that reason, it should be compared to the
other two theories highlighted in this essay
before it is acknowledged as the authoritative
work on this subject. To aid in this comparison, the m odes o f w arfare qu alitativ ely
modeled in each framework have been placed
side-by-side for analysis (table 4).
The subepochs contained within fourthepoch war provide the most detailed modal
delineations of Western history for the three
theories presented in this essay. The reason
for this is that this theory was first and foremost a model of historical trends and only in
the last few years has it begun to be used to
forecast future modes of warfare. Against the
modes of warfare expressed in fourth-epoch
theory, the waves of war envisioned by the
Tofflers appear as what they are—superficial
"MTV clips."21
The generations of modern war developed
by Lind and his colleagues, on the other hand,
hold up quite well to the subepochs o f this
theory. The reason for this is that their
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Table 4
Subepochs, Waves, and Generations
SUBEPOCH(ENERGY
SEQUENCE)

WAVE (MODE
OF PRODUCTION)

GENERATION
(TACTICAL BASIS)

Hellenic
(Experimental Human)

First (Agricultural)

N/A

Roman
(Institutionalized Human)

Unexplained

N/A

Raider (Externai Threat)

First (Agricultural)

N/A

Vassal (Experimental Animal)

First (Agricultural)

N/A

Feudal (Institutionalized Animal)

First (Agricultural)

N/A

Dynastic (Experimental Machine)

Unexplained

N/A

Absolutist (Institutionalized (Machine)

Unexplained

First (Technology)

Corporate (Experimental Engine)

Second (Industrial)

Second (Technology)

Modern (Institutionalized Engine)

Unexplained

Third (Ideas)

Non-Western* (Externai Threat)

Unexplained

Fourth (Ideas)

Advanced Technology
(Experimental Post-Engine)

Third (Knowledge)

Fourth (Technology)

"Formerly Terrorist/Low-Intensity Conflict

generations approxim ate actual modes of
warfare that have existed over the last few
centuries.22 Given the governm ental and
military backgrounds of the developers of
fourth-generation warfare theory, their accuracy is not at all surprising.
A further comparison of these theories can
be made regarding their perception of the
current RPMA now taking place (table 5). The
fourth generationalists originally viewed the
current military revolution on a scale to that
which took place back in the 1920s and 1930s
with the development of armor, carrier aviatio n , and c o n ce p ts o f am p h ib io u s and
strategic bom bing operations.23 Their theory
cannot account for greater magnitudes of
change because o f its limited levei of analysis.
By linking it to the work of Dr Martin van
Creveld, however, its authors now promote
the perception that war will be waged outside

of the nation-state framework and will possess nontrinitarian characteristics.
The Tofflers suggest that the current m ilitary revolution is equivalent in magnitude to
that of the French Revolution. Besides change
at the tactical and operational levei, significant human civilization change is foreseen.
Knowledge will becom e the new form of
wealth, and, as a result, new econom ic, political, so cia l, and m ilitary structures will
develop. Because their abstract concepts have
no basis in Western history, however, their
"civilization waves" are flawed and therefore
improperly articulate the historical process
that is now taking place.24
Fourth-epoch war theory recognizes that
both tactical and operational change along
with econom ic, political, social, and military
structure change will take place. This theory,
however, views the current military revolution as equivalent to that of the European
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Table 5
RPMA Equivalence
FOURTH GENERATION

THIRD WAVE

FOURTH EPOCH

Change Equivalent to
1920s and 1930s

Change Equivalent to French
Revolution

Change Equivalent to
European Renaissance

Tactical/Operational
Change

Tactical/Operational Change

Tactical/Operational Change

N/A

Economic, Political. Social,
Military Change

Economic, Political, Social,
Military Change

N/A

N/A

Energy Foundation Change
Altered Nature of
Politico-Military Force
Deinstitutionalization
of Political Violence
Rise of Military
Entrepreneurs

Renaissance. Because of this perception, a
shift in the energy foundation of Western
civilization is foreseen along with an accomp a n y in g a lte r a tio n in th e n a tu re o f
politico-military force and the deinstitutionalization of political violence (i.e., the loss of
the nation-state's monopoly on war). As a
result, a corresponding rise in military entrepreneurs (e.g., terrorists, guerrilla groups,
local warlords, private armies, drug cartéis,
and multinational corporations) engaged in
warfare will take place, bringing into question the political legitim acy, and hence
survival, of the nation-state during the next
century.25
Despite any flaws highlighted in these
modal warfare and military revolution perceptual comparisons, the three dom inant
theories of future war highlighted in this
article can each individually still provide a
contribution to the emerging RPMA debate
within the Air Force—although the contribution provided by the Tofflers will likely be far

smaller than first envisioned. For these contributions to be fully understood, however,
the primary documents relating to each theory should be explored so that its potential
ben efit toward the developm ent o f postClausewitzian Air Force operational concepts
and principies can be assessed.
Further, it is imperative that there be serious reflection and debate on the historical
magnitude of the current military revolution
now taking place. Failure to recognize the
true magnitude of the change taking place
will result in inaccurate assumptions being
made when formulating strategic and operational concepts. As a prime case in point, we
must now ask ourselves if war is still "a struggle between nation-states or their coalitions
over the preservation and extension of national sovereignty" or if it is now rapidly
shifting to "a struggle between competing
forms of social and political organization over
which the eventual successor to the nationstate will be built."
□
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Research papers relating to this theory are now being forwarded
to Marine Corps Combat Development Command (MCCDC) for
evaluation.
19. See Bunker, "Rethinking OOTW"; Robert J. Bunker and
T. Lindsay Moore, “Nonlethal Technology and Forth Epoch War:
A New Paradigm of Politico-Military Force,” Land Warfare Paper
No. 23, Association of the United States Army, Institute of Land
Warfare, Arlington, Va., February 1996; and Robert J. Bunker,
"A dvanced B a ttlesp a ce and C yb erm an eu v er C o n cep ts:
Im p lic a tio n s fo r Force X X I," Parameters, Autum n 1 9 9 6
(forthcoming; originally prepared for TRADOC as National
Security Studies Program [NSSP] Report 95-2, Califórnia State
University, San Bernardino, Califórnia, Juiy 1995).
20. Fred E. Perry et al., "The Future Revisited,” Marine Corps
Gazette, December 1994, 35-36.
21. Metz, 130-31.
22. Generations and the modern subepochs have many
similarities. The major divergence is the fourth-generationalist
schooTs nonacceptance of each mode of warfare as a synthesis of
technology and ideas.
23. This is a perception also held by Andrew' F. Krepinevich
in his work.
24. Metz, 126-32; "The Tofflerian Paradox," Military Review,
May-June 1995.
25. Mercenary dominance in Western warfare correlates
during interepochal transitions such as the one we are now
entering. These noninstitutionalized soldiers will represent one
of the principal threats to our national security during the next
century.

R ev o l u t io n iz in g W a r f a r e
THROUGH INTERDICTION
L t C o l P r ic e T. B in g h a m , USAI; R et ir ed

T

HE JOINT surveillance and target attack radar system (JSTARS) promises
to revolutionize how US forces conduct conventional warfare. Before the
development of JSTARS, US forces depended
on close operations to defeat an enemy army.
Because airpower's ability to destroy an enemy's mobile ground forces was severely limited, especially during darkness and bad
weather, interdiction proved important to close
operations—but in a supporting role—primarily
by delaying and disrupting enemy maneuver

and resupply.1 Now, however, JSTARS and developments in precision guided munitions
(PGM) will permit a commander to use interdiction to quickly destroy large numbers of an
enemy army's vehicles, even during darkness
and bad weather. Interdiction's vastly increased
destructiveness against mobile forces will revolutionize the conduct of warfare by giving airpower a much more direct role in the defeat of
an enemy army. Although close operations will
still be necessary, friendly ground forces will
most likely sustain significantly fewer casualties.
29
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Examining the role of interdiction in past
wars will help explain why JSTARS is the key to
revolutionizing warfare through interdiction.

Interdiction: A Historical
Perspective
By the time US forces began fighting in
North África in World War II, military leaders such as Gen Dwight D. Eisenhower had
come to recognize the importance of interdiction. Their perspective is reflected in US
Army Field Manual (FM) 100-20, C om m and
an d Em ploym ent o f Air Power (21 July 1943),
which established interdiction as the second
priority (after air superiority) of tactical
(theater) airpower. The manual made close
air support the third priority, explaining that
"in the zone of contact, missions against
hostile units are most difficult to control,
are most expensive, and are, in general, least
effective. Targets are small, well-dispersed,
and difficult to locate. In addition, there is
always a considerable chance of striking
friendly forces."2
Remarks by Field Marshal Erwin Rommel,
the enemy commander in North África who
was on the receiving end of Allied airpower,
appear to confirm the importance of interdiction. According to Rommel, "the first essential condition for an army to be able to
stand the strain of battle is an adequate stock
o f weapons, petrol and am m unition."3 Reflecting on why he lost the Battle of El
Alamein, the German general wrote that if
the enemy has air superiority, he can "strangle one's supplies, especially if they have to
be carried across the sea."4
As Rommel discovered, Allied interdiction
proved very effective in destroying supplies
and reinforcements as they crossed bodies of
water. Interdiction was able to destroy enemy
forces at sea because of the environment's effect on the search for targets. Specifically, the
water's relatively smooth surface not only facilitated visual searches, it also made radar an
extremely effective means for finding ships—
even during darkness and bad weather.

In contrast, interdiction's ability to destroy enemy forces on land was far more
limited, in large part because of the immense difficulties airmen experienced in
their search for those forces. Unlike the situation at sea, airmen could not use radar to
find ground forces since the complexity of the
land's surface created so much clutter that radars available in World War II, Korea, and Vietnam were completely ineffective for finding
objects as small as trucks or tanks. Visual
search was the only means airmen had for finding the enemy's mobile ground forces.
Visually searching for targets severely limited airpower's effectiveness. Since a visual
search depended on good weather and—in
most cases—daylight, airmen often were unable to make a search at all. Good weather
and daylight permitting, many aircraft had
to fly continuously over an area to improve
their chances of finding targets. Even under
ideal conditions, a number of these aircraft
would find no suitable targets before running
low on fuel. In this case, aircrews would
either attack a prebriefed secondary target or
return to base with their m unitions. Adding
to the problem of making a visual search was
the danger from enemy air defenses. The low
altitudes and airspeeds that helped in locating
ground forces also increased the vulnerability
to attack by enemy aircraft and surface-based
air defenses.
Unfortunately for airmen, the same terrain that made radar ineffective for finding
ground forces could also be exploited by
those forces to make visual searching much
more difficult. Soldiers could significantly
increase airmen's problems by using concealment, camouflage, deception, and dispersai.
Although these measures were effective, soldiers quickly realized that the best way to reduce their chances of being destroyed by
airpower was to move only at night or during
bad weather, when visual searches proved extremely difficult, if not impossible, for airmen.
Thanks to these countermeasures, effective interdiction against land forces has usually depended on synchronizing interdiction,
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either by accident or by commander's design, with the actual or potential maneuver
of powerful friendly ground forces. Synchronization created an unsolvable dilemma for
enemy comnianders. If they attempted to use
rapid ground maneuver to defeat friendly
ground forces, they usually moved their
forces-often in lucrative concentrations—into
the open during daylight and good weather,
when interdiction's chances of success were
greatest. In contrast, to reduce the chance of
having their ground forces destroyed by air
attack, enemy commanders had to move
them only during darkness or bad weather.
Such a limitation prevented commanders from
maneuvering as fast as would otherwise have
been possible. Since enemy commanders almost always chose to preserve their troops, interdiction's main contribution to success in
most campaigns lay in delaying and disrupting enemy maneuver and resupply.
Allied operations during and after the invasion of France in 1944 illustrate the effectiveness of synchronization when friendly
ground forces go on the offensive. German
commanders, who depended on maneuvering their forces rapidly from one area to another to contain the invading Allies, faced
the dilemma mentioned above. That is, Allied
interdiction made any attempt to move during the day extremely dangerous. To avoid
destruction, German commanders accepted
delays by restricting their maneuver to
nighttime. Exploiting the inability of the
German army to maneuver quickly, the Allies
massed their ground forces and, after very
hard fighting, achieved a breakout that the
Germans could not contain.
The Battle of the Bulge shows that interdiction could also create a dilemma when
friendly ground forces assumed a defensive
posture. Protected from Allied air interdiction
by winter weather and long nights, the German offensive that began 16 December 1944
initially made significant progress against
Allied ground forces. On 23 December, however, the weather cleared, allowing Allied
fighter-bombers to fly thousands of interdic-
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tion sorties. Soon, according to the artillery
commander of the Fifth Panzer Army, "attacks from the air by the opponent were so
powerful that even single vehicles for the
transport of personnel and motorcycles
could only get through by going from cover
to cover."5 With interdiction severely handicapping the German army's maneuver and
resupply, Allied armies had time to recover
and soon were able to concentrate powerful
forces that stopped the German offensive, although at a very high cost in friendly lives.
The Korean and Vietnam wars provide
still more examples of the effectiveness of
interdiction synchronized with ground maneuver. On three occasions in 1950, interdiction demonstrated that its threat of
destruction was sufficient to cause enemy
commanders to limit their maneuver and resupply to the hours of darkness or periods of
bad weather: (1) during the initial North Korean invasion;6 (2) before and during the
breakout by United Nations (UN) ground
forces from the Pusan Perimeter;7 and (3)
during the Chinese Com m unists7 pursuit of
withdrawing UN forces.8 In Vietnam the
same principie held true when the North Vietnamese army launched a powerful offen sive in 1972, employing numerous trucks,
tanks, and artillery pieces.9
World War II, Korea, and Vietnam all
demonstrated that interdiction's main contribution to success was not the destruction of
enemy forces but the delay and disruption of
their maneuver and resupply. Even so, defeat
of the enemy army still required that very
large, powerful friendly ground forces engage
the enemy in close operations, in which
friendly forces often suffered many casualties.

Operation Desert Storm:
The Beginning of the
Revolution
In 1991 carne the first signs o f a revolution in the conduct of warfare. These signs
arose during the Gulf War, when the Iraqis
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made the shocking discovery that coalition
aircraft could find and destroy their vehicles,
even if they moved only at night. In fact, interdiction caused so much destruction that it
was a key factor in the coalition's ability to
defeat the Iraqi army at a cost of far fewer
friendly casualties than the number predicted
by military experts. Of course, these experts
had been thinking of interdiction only in
terms of its ability to delay and disrupt enemy
maneuver and resupply.
Part of the reason for interdiction's vastly
improved ability to destroy vehicles has to
do with developments in PGMs and night-vision technology, which allow airmen to inflict significant damage and do so with
fewer weapons and sorties. However, since
only a relatively small number of coalition
aircraft were equipped with night-vision Sys-

tems or could deliver PGMs (not to mention
the fact that PGMs require good visibility),
these developments alone are not sufficient
to explain why interdiction was so much
more effective at destroying ground forces.
Given the vast size of the theater and the
relatively small number of aircraft performing interdiction at night, the prototype E-8A
JSTARS aircraft was often the only reason
that coalition airmen were able to find Iraqi
vehicles. The unprecedented performance of
JSTARS provided coalition commanders with
near-perfect information in real time on all
significant vehicular movement within its
very large coverage area (assuming such
movement was not screened by terrain or foliage). The ability of JSTARS to detect, locate,
and accurately track the movement of vehicles, even during darkness and bad weather,

The destruction o f Iraqi m echanized forces a t A l Khafji a nd scenes like this along the Euphrates fíiv e r a ppear to have
convinced Iraqi a rm y com m anders o f the futility o f m aneuvering in the face o f the threat o f interdiction.
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ensured excellent situational awareness by
a!lov\ing commanders to detect developing
threats and exploit opportunities in time for
airpower to respond with appropriate interdiction missions.
Moreover, JSTARS provided target cueing and battie management,
which dramatically multiplied interdiction's
effectiveness at the same time it decreased
the risk of losses by reducing aircraft exposure to enemy air defenses. In fact, contrary
to previous experience with interdiction at
night, aircraft ran out of weapons long before they ran low on fuel.10
Although interdiction controlled by
JSTARS was responsible for destroying a significant portion of the Iraqi force, its most
important effect on the campaign was psychological. As Iraqi soldiers discovered the
adeptness of coalition airmen at finding and
destroying their vehicles and heavy weapons—even in darkness—interdiction began to
cause such fear that many Iraqi units disintegrated.11 The Iraqi army's only major offensive operation—the battie at Al Khafji—clearly
demonstrates interdiction's ability to cause
military disintegration.
On the night of 29 January 1991, JSTARS
detected elements of two Iraqi heavy divisions—the 5th Mechanized and 3d Armored—
moving toward coalition positions at Al Khafji.
Exploiting the unprecedented situational
awareness of JSTARS, coalition leaders quickly
concentrated airpower in the form of A-lOs,
AC-130s, AV-8Bs, F/A-18s, and armed helicopters against the advancing Iraqi forces. Maneuvering in the open, the enemy's ground
forces were now far more vulnerable to air
attacks than when they were dispersed and
protected by revetments. Three days later,
more than 1,000 sorties had caused immense
damage to the two Iraqi divisions. As one
Iraqi veteran noted, at Al Khafji his brigade
had suffered more damage in 30 minutes than
it had in eight years during the Iran-Iraq War.12
Al Khafji appears to have convinced many
Iraqi army commanders of the futility of
maneuvering in the face of the threat posed
by coalition interdiction. Thus, the Iraqis
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were unwilling to mount an effective defense,
let alone engage in offensive operations. For
low-ranking Iraqi soldiers, the threat of interdiction—including nighttime "tank plinking"
by F-15Es and F -lllF s —became so terrifying
that they refused to drive their trucks and
avoided tanks and other equipment believed
to be targets.13 The fear created by interdiction does much to explain why the Iraqis
abandoned so many of their vehicles and
weapons.14 It also helps explain the brevity
of the ground campaign and the fact that
coalition ground forces sustained so few
casualties.

JSTARS: The Key to
an Interdiction Revolution
As the twenty-first century approaches,
the powerful synergy created by JSTARS and
weapons such as brilliant antitank (BAT) submunitions, which are able to destroy moving vehicles even during darkness and bad
weather, will allow the US military to revolutionize its conduct of warfare. By exploiting
the unprecedented operational- and tacticallevel situational awareness provided by
JSTARS, a US commander will be able to synchronize ground maneuver and interdiction
so that interdiction becomes the primary instrument for destroying an enemy army.15 In
these circumstances, the commander would
use information provided by JSTARS to maneuver ground forces to force the enemy
army to move and therefore make it easy for
JSTARS to detect and then direct air attacks
against the enemy's vehicles. To ensure low
casualties, a commander could also use
JSTARS information to maneuver ground
forces to reduce their exposure to the enemy's artillery and lower the risk of close operations with intact enemy units.
After
using interdiction to destroy the enemy's vehicles, a commander could then use JSTARS
information to maneuver ground forces to
finish o ff the enemy army and occupy key
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objectives without fear o f sustaining many
casualties.
The unprecedented ability of interdiction
under JSTARS battle management to destroy
an enemy army's vehicles whenever they attempt to move is extremely important in
revolutionizing how the US conducts warfare.
Such destruction will quickly deny the enemy
army commander the ability to maneuver,
employ heavy weapons, and resupply forces.
In fact, this destruction w ould merely be a
means to an end. Moreover, depending on
how skillfully a US commander uses the situational awareness from JSTARS to orchestrate the employment of precision weapons,
in all likelihood only a small fraction of the
enemy army's vehicles need be destroyed to
achieve success. Further, the destruction of
these vehicles probably would not kill many
enemy soldiers. More importantly, targeting
enemy military vehicles greatly reduces the
risk to civilian lives and infrastructure.

As airpower continues to
demonstrate its uncanny ability
to find and destroy vehicles
whenever they move, no matter
what measures the enemy
takes, the enemy's terror should
continue to grow.

Fear explains how interdiction can
achieve success without inflicting immense
physical destruction and loss of life.16 Enemy soldiers who survive sudden, violent interdiction attacks that can occur at any time
becom e fearful of further attacks. As airpower continues to demonstrate its uncanny
ability to find and destroy vehicles whenever
they move, no m atter w hat measures the enem y takes, the enemy's terror should continue to grow.
Before long, this fear
becomes so acute that enemy soldiers, even
those who have not yet been attacked, be-

come disoriented and unwilling to remain
near their vehicles.17
As news of the destruction caused by interdiction spreads, the morale of an enemy
army will likely become more fragile and
easily shattered, especially when soldiers recognize that losing their mobility, firepower,
and supplies guarantees defeat. Morale would
then plummet as increasing numbers of soldiers witness attacks that prove interdiction's
unprecedented ability to destroy their vehicles.
Once enough enemy troops believe that continued resistance is useless, their units will
disintegrate. At this point, a commander can
easily use maneuver and close operations to
complete the enemy army's defeat at a very
low cost in terms of friendly casualties—as
was the case during Desert Storm. Moreover,
even before military disintegration occurs, interdiction is likely to achieve sufficient destruction to ensure that the enemy army
poses little offensive threat.
The revolution in the conduct of warfare
that JSTARS makes possible provides a truly
immense opportunity for the US to help
maintain international peace. The greatly
increased (but very precisely focused) destructiveness of interdiction controlled by
JSTARS should prove sufficient to deter most
potential aggression. Adding to the strength
of this deterrence, the comparatively low
cost in terms of resources and lives (both
friendly and enemy, military and civilian) of
employing interdiction should make it much
easier for US leaders to maintain strong domestic support for a policy of using force to
prevent aggression.
□
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Commander’s Intent

An Aerospace Tool
for Command and Control?
Lt C o l M

ic h a el

S t r a ig h t , USAF

Planning for em ploym ent o f join t teams begins with articulating and
understanding the objective, purpose o ft h e operations, an d com tn an defs
intent (the co m m a n d efs Vision o ft h e end State to be achieved).
—Join t Pub 3-0, Doctrine for Joint Operations

T

HIS ARTICLE examines the missiontasking concept of "com m ander's
intent" from an Air Force perspective. W hat is it? Why do both the
Army and Marine Corps consider it a vital
com bat leadership techniqu e for all leveis
o f co m m a n d w h ile th e Air Force puts
little official emphasis on it? Could greater
use o f com m an d er's in ten t m ake a good
Air Force com m and and con tro l system
even better?
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History
No plan survives contact with the etiemy.
—Field Marshal Helmuth von Moltke, 1800-1891

The commander's intent concept is a timeproven technique for operational leadership.
Over 150 years ago, Carl von Clausewitz
defined the fog, friction, and fear in combat that
conspire against the rigid execution of a commander's best laid plans. One of Clausewitz's
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Used but Not Defined

students—Field Marshal von Moltke-adroitly
accounted for these wartime realities in planning and execu tin g the cam paigns that
ultimately united the modem German nation
by 1871.1 Von Moltke knew that he could not
réliably anticipate the course of an operation
beyond first contact with the enemy. To compensate, he employed decentralized decision
making through "mission-oriented" orders
(Auftragstaktik). This command technique directed w hat to do and why it must be done
without specifying how to do it. Von Moltke's
mission-oriented orders attempted to enlist
"the total independent commitment of troops
from the lowliest private up."2 His goal was to
unleash subordinate initiative in order to both
accommodate the unexpected and capitalize
on opportunity.3 Improvement of this "mission tactics" technique during the First and
Second World Wars helped produce Germany's consistent operational and tactical
success against superior odds.
Key to von Moltke's mission-type tasking
is the concept o f "com m an d er's in ten t."
Instead of detailed instructions on how to
execute, the com m ander must provide a
concise written or verbal description of his
Vision of the operation's general form, purpose, and what he intends to achieve. This
statement should offer subordinates "insight
into the objectives at one [command] levei,
or possibly even two, above their ow n."4 It
should be a "subordinate's guidepost as he
strives to deal with the unexpected" by ensuring the m ission rem ains clear in the
subordinate's mind.5

This brings us to the motivation for this
article: Though the US Air Force often employs the concept, the Air Force has not
doctrinally e mbraced commander's intent as a
command tool for servicewide use. This is true
despite the fact that the Air Force often employs the concept (minus the labei) at the
tactical levei in the prem ission briefings
presented by flight leads. The Air Force even
occasionally m entions the term itself in a
few doctrinal publications in reference to
the joint force air com ponent commander's
(JFACC) execution of the joint force commander's (JFC) intent. Joint command or staff
positions often require Air Force personnel
to be familiar with both the term and the
technique. Similar fam iliarity is required of
airmen who work closely with the Army in
direct-support operations such as control of
close air support (CAS). This fairly pervasive
Air Force application of the concept at the
tactical levei, along w ith the co n sisten t
asso ciation with the term in jo in t operations, begs the question o f whether the Air
Force m ight not b en efit from doctrinally
defining an Air Force version of commander's
intent and endorsing it as a tool for all leveis
of aerospace com m and and control. This
article offers one answer to this question
through the following sequence of discussions:

The German-style mission tactics and the
concept of commander's intent have received
significant US Army and Marine Corps attention since the early 1980s. Both Services
recognized commander's intent to be a criticai com m and to o l for op eration al-lev el
success in maneuver-style warfare.6 As a result, the Army and Marine Corps repeatedly
emphasize the concept in basic doctrine and
prescribe detailed technique for all leveis of
command. Additionally, since 1990, many
joint publications have established the use of
commander's intent as standard procedure for
guiding interservice operations.

• Comparison of institutional differences
between land and air forces that have
made commander's intent a less obvious
(though no less useful) aerospace tool.

• Comparison of the Army and Marine
Corps's rigorously defined and applied
com m ander's intent technique with the
Air Force's institutionally less definitive
and much less frequent use.

• Discussion of potential benefits possible
with doctrinal Air Force em ploym ent of
com m ander's intent at all command
leveis.
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The Services’ Use of
Commander’s Intent
The Army, Marine Corps, Air Force, and
Navy command philosophies all provide common doctrinal justification for utilizing the
commander's intent concept. The following
discussions do not include the Navy, which,
in most respects, parallels the Air Force's minimal doctrinal use of commander's intent as a
leadership concept.
Tool o f Decentralized Execution
The Army, Marine Corps, and Air Force all
emphasize within their basic doctrine the
im portance o f what the Air Force labeis
"c e n tra liz e d c o n tro l and d e ce n tra liz ed
execu tion ."7 The actual labeis vary, with
Marines using "decentralized com m and" and
the Army "decentralized decision authority."8
However, the meanings are all compatible
with their emphasis on centralized guidance
and planning responsible for focusing and
synchronizing all effort, complemented by
d e c e n tr a liz e d d e c is io n m a k in g and
subordinate initiative in the execution. Both
the Army and the Marine Corps identify
"com m ander's intent" as key to effectively
d e c e n tra liz in g e x e c u tio n and d e cis io n
making into workable spans of control. Both
the Army and Marine Corps have rigorously
standardized instruction on the definition
and technique of com m ander's intent. In the
following examples, note both the detail and
servicewide standardization of "in ten t" as
doctrine.
Com m ander’s Intent—Army Style
T h e A rm y d e fin e s and e m p h a siz e s
commander's intent within its basic doctrine
for operations. The 1993 Army Field Manual
(FM) 100-5, Operations, defines commander's
intent as follows:
• It is a concise expression of the purpose
of an operation.
• It describes the desired end State .9

• It must be understood two echelons
below the issuing commander.
• It is the single unifying focus for all
subordinate elements.
• Its utility is to focus subordinates on
what has to be accomplished in order to
achieve success, even when the plan . . .
no longer applies, and to discipline
their efforts toward that end.10
FM 100-5 also highlights the criticai role
that a clear and focused com m ander's intent
plays in synchronization of all activities in
time and space to collectively achieve operation al o b jectiv es.11 The Army repeatedly
references and expands on com m ander's intent in eight additional doctrine manuais
that supplem ent the basics in FM 100-5
(table 1).
Marine Corps "Mission Tactics"
The Marines likewise describe the importance
of commander's intent in their basic doctrine
manual, Fleet Marine Field Manual (FMFM)
1, W a r fig h tin g . C o m m a n d e r's in te n t
c o m p le m e n ts th e " m is s io n ta c tic s " o f
assigning a subordinate m ission w ithout
s p e c ify in g how th e m is s io n m u st be
accom p lish ed . It leaves "th e m anner of
a c c o m p lis h in g th e m iss io n to th e
su b o rd in a te, th ereb y allow in g him the
freedom—and establishing the duty—to take
w h atev er steps th e su b o rd in a te deem s
necessary based on the situation. The sênior
prescribes the method of execution only to
the degree that is essential for coordination."
FMFM 1 stresses that the mission-type order
must describe the desired result or intent of
the action. This intent guidance is to provide
"unity, or focus" to decentralized initiative.
W hile a changing situation may make the
original tasking obsolete, the intent should
rem ain valid as a guide for action. The
manual highlights how the subordinate's
freedom in initiative encourages the high
tempo of operations desired.12
The M arine C orps U n iv e rsity —w hich
standardizes Marine Corps doctrine and technique taught at all USMC schools from the
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Table 1
Reference to C om m ander’s Intent in Doctrinal Publications
Title

Pubücabon

N um ber o f
References

AR M Y (9 out of 25 pubs)
FM 100-5

Operations

22

FM 100-7

The A rm y in Theater O perations

20

FM 1-100

Principies for A rm y Aviation C om bat Operations

12

FM 100-10

C om bat Service Support

5

FM 100-17

Mobilization, Deployment, R edeploym ent

4

FM 100-103

A rm y Airspace Com m and & C ontrol in C om bat

4

FM 44-1

A ir Defense Artillery Em ploym ent

2

FM 90-2

Battlefield Deception

2

FM 101-5-1

O perational Temns and Sym bols

1

M ARINE CORPS (10 out of 54 pubs)
FMFM 2-7

Fire Support in M AG TF O perations

11

FMFM 6-18

Fire Support Coordination

11

FMFM 5-60

C ontrol o f Aircraft and M issiles

10

FMFM 7-32

R aid Operations

6

FMFM 1

Warfighting

5

FMFM 4

C om bat Service Support

2

FMFM 3-22-1

U AV Com pany Operation

1

FMFM 5-40

Offensive A ir Support

1

FMFM 1-7

Supporting Arm s in Am phibious Operations

1

FMFM 3-1

C om m and and Staff Action

1

JP 3-0

Doctnne for Joint Operations

JP 5-00.2

Joint Task Force Planning Guidance a nd Procedures

7

JP 5-0T

Plannmg Joint Operations

4

JP 1

Joint Warfare o f the A rm ed Forces o f the U nited States

2

JP 3-05

Jo in t S pecial Operations

2

JP 3-15

D octrine for Barriers, Obstacles, a nd M ine Warfare

2

JP 3-05 5

Special Operations Targeting a nd M ission Planning

2

JO IN T PU B LIC ATIO N S (14 out of 76 pubs)
13

JP 3-02.1T

Landing Forces Operations

1

JP 3-02 3

Joint Special Operations O perational Procedures

1

J P 3 -0 6 T

Joint Rivehne Operations

1

JP 3-07 1

JTTP fo r Foreign Internai Defense

1

JP 2-0

Joint Doctrine for Intelligence Support to O perations

1

JP 5-03.1

Joint Operation Planning a n d Execution System

1

JP 3-10.1

JT T P for Base Defense

1

AFM 1-1. vol. 1

Basic Aerospace Doctrine

5

AFM 1-1. vol. 2

Basic Aerospace Doctrine

4

AFP 3-20

M ilitary Operations in Low Intensity Conflict

3

JFACC 94

U SAF JFAC C Prim er

1

AIR FORCE (4 out of 31 pubs)

Sourc« From approved tornt publications and selected publications produced by J-7, Joint Staff. Jo ín t E le ctro nic U b ra ry 2, no. 1,4 April 1994.
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Basic School through the M arine Corps
University—has standardized the following
elements of the commander's intent that are
to be included within operations orders:
• A statem ent o f the end State of the
battlefield as it relates to his force, the
enemy force, and the terrain.
• The purpose of the operations.
• The enemy's actions and intentions.
• An id e n t ific a tio n o f th e e n e m y 's
vulnerability or center of gravity.13
The Marine Corps University offers the
follo w in g a d d itio n al gu idance on com mander's intent:
• E very m a rin e m u st know th e
com m ander's intent two leveis up.
• The shortage of time usually will result
in the com m ander's intent statement
being limited to the statement of the
end State of the battlefield as it relates
to friendly forces, the enemy forces, and
the terrain.
• A technique used to describe the end
State of the battlefield is to begin the
statem en t w ith "Fin al result desired
is____" 14
The Marine Corps defines and advocates
com m ander's intent as a command technique in nine additional doctrine manuais
(see table 1). The Army and Marine Corps
both consider this concept to be a vital
elem ent o f decentralized execution. As a
result, both Services procedurally require
that com m ander's intent be included in ope ra tio n s ord ers issued by all leveis o f
com m and.
C om m an ders Intent Helps Tie Together the Leveis
o f War
Commanders at all leveis should have a cotnmon
understanding o f the conditions that define success.
—Joint Pub 3-0, D octrine for Join t O perations

Commander's intent is joint doctrine. The
Join t Chiefs of Staff have embraced commander's intent as a vital tool for harmonizing
the strategic-, operational-, and tactical-level

a ctio n s o f diverse m ilitary forces. The
time-tested method helps unify the will and
e ffo r ts o f a ll S erv ices to c o lle c tiv e ly
contribute to the ultim ate operational or
s tra te g ic g o a ls. F o u rteen jo in t Service
p u b licatio n s detail use o f com m ander's
intent for the operational-level commanders
who are responsible for joint campaigns and
major operations (see table 1). The JFC and
his jo in t force air and land com ponent
co m m a n d e rs (JFACC and JF L C C ) are
operational-level commanders. Operationallevel commanders design, coordinate, and
support the joint campaigns and operations
that cumulatively attain national policy at the
strategic levei of war. However, execution is
la rg e ly in th e h an d s o f th e m any
subordinate-level leaders, who create the
tactical plans, choose the engagements, and
earn the battle victories that collectively
p ro d u c e
o p e r a tio n a l
su c c e s s .
The
operational-level leadership cannot plan and
control most tactical-level details. Instead,
decentralized execution relies on tactical
leadership's initiative at the point where
ta c tic a l-le v e l c o m m a n d e rs ad ap t th e
operational plan to the realities of combat. To
g u id e h is d e c is io n s , th e ta c tic a l-le v e l
commander must know his boss's intent as
well as the intent from an additional levei
above his boss. Commander's intent offers
the cohesive focus from the top down that
ensures tactical-level leaders have their boss's
end-state goals in mind as they decide which
battles and engagements to prosecute. The
joint staff dictates the use of commander's
intent to help tie the lowest tactical decisions
to the highest strategic goals across Service
lines.

Air Force "Intent"
The sister Services emphasize "intent" as a
specific concept in their basic doctrine. In the
Air Force Manual (AFM) 1-1, Basic Aerospace
Doctrine o f t h e United States Air Force, the Air
Force mentions the intent of combatant and
c o m p o n e n t co m m a n d e rs, im p ly in g its
purpose and im portance w ithout clearly

COMMANDER 'S INTENT

developing it.15 Unlike the two land Services,
the Air Force does not rigorously define
commander's intent nor advocate it as a
decentralized execution tool. The Air Force's
unique organizational structure offers some
explanation for the slower adoption of the
concept as doctrine.

Land and Air Differences in
Combat Command Structure
The command structure of land forces has
encouraged evolutionary development of the
commander's intent concept. Though the Air
Force seems to have a similar command structure, the following discussion highlights how
an air force's command structure in combat
differs substantially from that of land forces.
Commanders Intent in the Army and Marine Corps
The land fo rces' fairly straight-forw ard
com m an d stru ctu re lends its e lf to the
commander's intent concept. Figure 1 depicts
the Army and Air Force components of a
possible joint force for a m ajor regional
contingency. Note that the pyramiding of
each Army command layer allows intent to
propagate down through each succeeding
le v e i. T h e M a rin e C orps co m m a n d
organization is similar. Army commanders at
each point in this chain—for example, the
corps, division, brigade, battalion, company,
and platoon-are responsible for choosing the
subobjectives and targets they assign to their
subordinate commanders in support of the
superior's mission and intent. The line of
administrative command is the same as the
com bat com m and and con trol (C2) lin e
through which each levei of mission orders
and target selection will pass. In other words,
the Army and M arine Corps ch ain s o f
command encompass both unit command
and combat control.
Increasing emphasis on commander's intent has been a logical evolution within this
System that has so many intervening leveis of
command stretching from the operational-
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level JFLCC to the thousands of platoon com m an d ers at th e lo w est ta c tic a l lev ei.
Commander's intent has helped preserve the
tempo of operations despite the span of control challenges created by the increasing size
o f arm ies over the cen tu ries. The co m m a n d e r s in te n t c o n c e p t is o b v io u s ly
applicable to the ground force command
structure. In comparison, an air force's structure somewhat obscures the concept's utility.
Air Force "Mission Tactics"?
Air forces have a less traditional com bat
o rg a n iz a tio n th ro u g h w h ich b a ttle fie ld
con tro l o ften does n ot accom p an y unit
command. Figure 1 displays the administrative unit com m an d lin es o f a jo in t air
com ponent based on a numbered air force.
This is not the line of com bat command
through which mission tasking and com bat
con trol pass. Instead, figure 2 depicts a
com m on aerospace C2 chain.

U n like th e tw o la n d Services, th e
A ir Force d oes n o t rigorously d efin e
c o m m a n d e r s in ten t n or a d v o c a te
it a s a d ecen tra liz ed ex ecu tion tool.

Airpower's potential for significant operational- or even strategic-level effect often
depends more heavily than ground forces on
the tenet of centralized control. This centralized control is the theater-level planning,
coordination, and direction that focuses available aerospace power on those enemy vulnerabilities that will reap the greatest effect in
pursuit of the JFC's operational design. This
System significantly confuses the development
of subordinate-level commander's intent.
How and Why It Is D ifferent
At each levei, ground units can generally
focus on a limited geographic area within
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F ig u re i. Chain of Unit Command

w hich the unit com m and er can subtask
su b o rd in a te co m m a n d ers. G round u n it
commanders at each levei select the missions
and targets they assign to their subordinate
commanders. In comparison, the Air Force
does not assign individual unit responsibility
for a particular region. Aerospace platforms
best employ their range and speed advantages
in c o m b in a tio n w ith th e ir g e o g ra p h ic
flexibility of massing anywhere in the theater
as required by operational-level design. As a
result, an aerospace unit, such as interdiction
wings and squadrons, may receive tasking to
simultaneously attack locations throughout
the theater. Since all interdiction units in the
theater can be used to hit a particular target,
most of the target selection and m ission

assignment must issue from a centralized,
operational-level control m echanism —not
from the tactical-level unit commanders.
The JFACC owns this planning and execution mechanism. Joint Pub 3-56.1, Com m and
and Control for Joint Air Operations, specifies
that when a JFACC is designated, the JFACCs
air operations center (AOC) produces the air
tasking order (ATO). In the JFACCs name, this
"staff" organization assigns the mission tasking for the lowest tactical units of two-ship
fighter elements (or single night bombers)
and even details the specific targets for most
of the interdiction and strategic-attack sorties.16 Decentralized execution lives in the
ATO format. It provides mission-type orders
to the units on targets or objectives, resources,
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When aircraft are airborne or on alert, the C2
line passes from the JFACC through the AOC
and the various leveis of control agencies directly to the aircraft mission commanders and
flight leads. Note that the line bypasses the
unit commanders. Wing, group, and squadron commanders ensure resource availability
and assign aircrews and aircraft to fill the air
tasking order. Though outside the combat C2
line, these unit commanders lead the criticai
unit esprit de corps, discipline, and tactics
selection. To this extent, the combat com mand role of Air Force unit commanders is
more characteristic o f the land force fire support u n its such as artillery rather than
maneuver units such as infantry or armor.

timing, boundaries, support, and so on withou t sp e cify in g how to acco m p lish the
mission. The ATO leaves specific mission techniques to a unit's mission-planning cell or the
mission commander ieading the forces. Unlike their ground force counterparts, aerospace wing, group, and squadron commanders seldom have a direct hand in the AOC's
mission and target tasking of their aircrews.
This has been both a function of the com mander's geographic separation from the
AOC and the nonstop tempo of the ATO
process.
Similar to the planning phase, battlefield
control for decentralized aerospace execution
diverges from the chain of unit command.
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Figure 2. Line of Command for Selection of Shooter’s Objectives and Targets (i.e., Who must
develop and assign mission-type orders with commander’s intent?)
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Much of the Air Force's combat command
falis on the air control system that links the
airborne flight lead to theJFACC. These intervening control agencies, such as the air
support operations center (ASOC) for close air
support or the airborne warning and control
system (AWACS) for offensive counterair
(OCA) are not currently considered "commanders" in their own right. Instead, their
authority is similar to that of the JFACCs staff,
d irectin g actio n in his name. Curiously
though, these control agencies choose and
assign subobjectives and targets in support of
the JFACCs operational design much the
same as the intermediate-level ground commanders. They own tactical control (TACON)
of the aircraft under their direction and make
the associated real-tim e calls on m ission
changes and tasking priorities. An example is
an AWACS directing a flight of F-15Cs to target
an inbound air threat. This begs the question—to be discussed later—of whether greater
standardization and use of "intent" to and
from these combat control agencies might not
offer the benefits reaped by the Army and
Marine Corps.
Figure 2 highlights air and ground differences in the span of control challenge. Note
the ground and air structure difference in the
number of "com m anders" between the operational levei and the lowest tactical levei.
Aerospace forces work with a much narrower
span of control. This helps explain the lesser
aerospace emphasis on a doctrinal concept
meant to guard tempo, flexibility, and initiative in a challengingly large span of control.

The M issittg "W h y ”

As discussed, the ATO abides by the missiontactics con cep t by directing w hat to do
without generally going too far into the how,
other than key coordination issues. Yet, the
ATO is often not clear on the why, or mission
purpose, that would be part of a commander's
intent statement. The JFC provides definitive
c o m m a n d e r 's in t e n t to th e JFA C C .
Additionally, theJFACC provides his end-goal
Vision as intent to his higher-level AOC staffs

who are selecting targets and allocating
missions in the ATO. Formulation and issue
of commander's intent below this levei is
much less consistent. Mission commanders
and flight leads designing and leading the
tasked sorties certainly attempt to offer their
wingmen the equivalent of intent. However,
their in ten t judgm ent is only tenuously
fo u n d e d on th e in t e n t fro m th e two
command leveis above since the cryptic ATO
tasking may be the only reference from which
to infer the desired mission end State and
purpose. Sim ilarly , wing and squadron
com m anders attem pt to provide general
interpretations on risk management related
to intent judgments. However, they have no
com m only institutionalized reference from
th eir superiors on w hich to base these
judgments. A bottom line here is, though
commander's intent is not part of Air Force
doctrine, the technique is consistently used
at the top operational levei and the lowest
tactical levei. The Air Force could possibly
profit from a more rigorously defined and
pervasive use of commander's intent.

Aerospace Potential with
Commander’s Intent
The following points highlight how the Air
Force has nothing to lose and much to gain
from doctrinal definition and servicewide application of commander's intent as a procedure. First, our better commanders essentially
already employ the concept without the labei
as part of the Air Force's advocated total-quality leadership technique—communicating to
subordinates a Vision of the desired end State
and the purpose for achieving it. Second, emphasis on the development and dissemination
of a standardized Air Force version of commander's intent in line with the variation used
in the fighter com m unity's flight briefings
may offer potential for focusing combat efforts at operational tempos higher than the
ATO's three-day cycle. Finally, commander's
intent is already a joint procedure that the Air
Force must understand and skillfully exercise
for effective interservice operations.

COMMANDER'S INTENT

Hamessing Initiative
Commander's intent is simply working with
"that Vision thing" so heavily emphasized in
the Air Force's total quality management
(TQM) instruction. TQM leadership stresses
that dissem ination o f an organizational
Vision to our top-quality people is the first
criticai step in harnessing their initiative to
achieve our goals. This is the essence of
commander's intent. In recognizing TQM's
potential contributions to daily operations,
the Air Force must also seriously consider
how it can incorporate the same "vision"
concept into the main line of work—war. The
Army and Marine Corps simply have a leg up
on the Air Force in academically defining and
procedurally prescribing battlefield "vision"
in mission tasking.
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engagements, and battles with the JFACCs
operational vision in mind as opposed to
simple random attrition.
The Air Force should consider requiring the
development and dissemination of intermediate-level commander's intent. In Desert Storm,
this was accomplished to some extent within
the ATO, where, for example, target tasking
included words on the purpose and importance of the target. W ith the AOC offering this
mission purpose along with the desired end
State (target destruction), flight leads were
better armed to produce their own commander's intent for their flight members—
offering guidance on priorities and leveis of
risk management. Each levei of the Air Force
C2 system could benefit from similarly usable
words from the immediately adjacent source
of mission guidance.

ATO Flexibility
Procedural em ploym ent of com m ander's
intent could increase Air Force operational
tempo by helping to focus decentralized
execu tion decisions. The AOC currently
develops ATO tasking 24 to 48 hours out, with
some targets chosen 72 hours or more in
advance of attack. This long cycle would
constrain tempo if execution adhered too
rigidly to the ATO. Instead, ATO execution is
fle x ib ly adapted th rou g h d ecen tralized
decision making at all leveis of the air control
system. This decentralized execution enables
the JFACCs air control system to exploit
o p p o r tu n ity and o p e ra te in sid e th e
opponent's decision cycle. In the future, the
information age and the digitization of the
battlefield promise to dramatically increase
availability of near-real-time targets such as
Scud launchers, tank columns, or mobile
headquarters. As a result, an even greater
number of significant targeting decisions
may migrate from the JFC/JFACCs targeting
board or ATO shop to the mid-level air
control agencies. As doctrine, commander's
intent would offer a method of focusing the
air co n tro l system 's ju d gm en t in these
decisions. Commander's intent would help
ensure that these subordinates chose targets,

T h e A ir F orce h a s n o th in g to lo se
a n d m u c h to g a in fr o m d o c tr in a l
d e fin itio n a n d serv ic ew id e
a p p lic a tio n o f c o m m a n d e r 's
in te n t a s a p ro c ed u re.
The Air Force could possibly use the commander's intent technique to improve the
"com m and" function of the C2 agencies such
as AWACS. These intermediate air control
agencies tactically "com m and" the aircraft
under their TACON similar to the land force
division, brigade, or battalion commanders
who receive tactical control of additional subordinate units. AWACS is responsible for the
battle management command decisions that
(1) require a bigger picture than what exists
in the fighter flight leads' cockpits, and (2) are
too time criticai to defer to the AOC for resolution. The following is an example of how
intermediate leveis of intent could be produced and disseminated though AWACS. The
AWACS mission commander would receive
the JFACCs intent defining the operational
vision of the w hole air operation from two
leveis above. Based on this same guidance, the
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B y using the technique o f com m ander's intent, the A ir Force could im prove the battle m anagem ent function o f such
com m and a n d co ntroi agencies as A WACS.

AOC commander would provide his operational-tactical Vision for the day's air action
from one levei higher. Next, either the AWACS
mission crew commander or airborne com mand element (ACE) officer would translate
the two preceding leveis of guidance into his
own tactical.-level in ten t tailored to the
AWACS crew for their on-station tim e period.
Even the individual AWACS crew members/controllers would define intent to the
extent that they could pass, time permitting,
an abbreviated version to the aircraft they
controi within an engagement. (An example of
providing intent to a flight o f F-15Cs is
"Rambo 1 flight, skip that target which is RTB
[returning to base]. Instead, snap 300 degrees,
60 miles, for multiple low fast threats to the
package. You are the only flight in position to

engage.") A procedurally standardized location in the ATO could be the source of the
JFACCs intent. The same is true for the AOC
commander's intent for the day's operations,
as well as combat plan's intent for specific
missions. In addition, verbal updates of the
words published in the ATO would be provided as required. For the AWACS's mission
commander, and the leveis below him, commander's intent would be a required element
of mission planning and briefings.
Similar to this AWACS example, the Air
Force could stress commander's intent in all
C2 agencies, such as the command and reporting center (CRC), the airborne battlefield
command and controi center (ABCCC), and
the ASOC. By standardizing "intent" procedure at each levei w ithin the air controi
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system, the Air Force would improve the foundation on which these C2 agencies based their
battlefield decisions and resulting commands.
Applied in this manner, commander's intent
could help focus decentralized execution on
the JFACC's centralized priorities even as the
Air Force increasingly incorporates the information revolution to push execution tempo
further beyond the ATO's targeting cycle.
The ASOC is an air control agency that is
already steeped in the methodology of the
commander's intent issued by the supported
Army corps commander. This fact emphasizes
the point that commander's intent expertise
is often already required for joint operations.

A Jointness Requirement?
Jo in t com m and and sta ff em p hasis on
commander's intent suggests that some levei
of Air Force attention to the concept is
appropriate. C om m ander's in ten t is the
specified labei for the doctrinally prescribed
dissemination of a joint commander's Vision
of an operation. Join t publications specify
that the JFC will employ commander's intent
in his command relationship with the JFACC,
requiring of the JFACC (who is likely to be an
Air Force officer) experienced proficiency
with the concept. Commander's intent is a
co m m o n ele m en t o f all Jo in t Strateg ic
Capabilities Plan (JSCP)-tasked operations
plans and concept plans produced by the
regional commanders in chief (CINC)—with
the assumption that all leveis of subordinate
command understand the concept. Air Force
officers in Joint Staff billets consistently work
for Army and Marine Corps commanders who
expect their staffs to be fully proficient at
producing recommended intent statements
and in terp re tin g in te n t to su b o rd in ate
commands. Additionally, Air Force personnel
execute many operations in direct support of
sister Services. Effective execution of these
support operations, such as support of the
Army with CAS or airlift, requires thorough
u n d ersta n d in g and a p p lic a tio n o f the
supported ground co m m an d er's in ten t.
C u rre n tly , as n o ted b e fo re , Air Force
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commanders often com m unicate their vision
for an operation to subordinates without a
d o c tr in a lly rig o ro u s " i n t e n t " la b e i or
p ro c e d u re . H ow ever, jo in t o p e ra tio n s
involving Air Force officers would benefit
from the airmen having the same familiarity
with the jointly defined concept that the
Army and M arine Corps officers possess.
Table 1 dem onstrates how pervasive the
concept is throughout Army, Marine, and
joint doctrine as compared to the minimal Air
Force reference.
The professional training and command
systems of the Army and Marine Corps provide their officers experience in interpreting
sênior commander intent at each levei of rank
and command, beginning with second lieutenants. Additionally, they become proficient
at designing and disseminating their own "in ten t." Many Air Force leaders inform ally
employ the concept at the lower tactical leveis
(for example, as pilots). However, the flight,
squadron, group, and wing command assignments do not offer formal opportunity to
build on the skill. Air Force officers might be
even better prepared to command or otherwise contribute to joint operations if they
possessed the same career-long proficiency in
creating and disseminating com m only defined commander's intent that a sênior Army
or Marine Corps officer possesses. This jointness issue alone provides significant Air Force
motivation to consider institutionalizing the
concept at all leveis of training and employment, thus ensuring that airmen grow up with
the technique.

So What’s My Point?
The wording o f . .. orders I left to [the staff], with the
exception o f one paragraph, the shortest, which I
invaríably drafted myself—the intention. Thisgives, or
should give, exactly what the commander intends to
achieve. It is the dominating expression ofhis will by
which, throughout the operation, every officer and
soldierin the army will beguided. It should, therefore,
be worded by the commander himself.
—Field Marshal Sir William J. Slim, commander
in the Burma Theater, 1941-45
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C om m an d er's in ten t is a tim e-tested
ground force tool for focusing decentralized
decision making and initiative. The subordinate's knowledge of the intent from the two
leveis of command above has proven vital to
focusing all theater energies and actions
toward achieving operational-level goals.
Commanders must arm subordinates with
their intent in preparation for decisions that
are to be made amidst the battle's fog, friction,
and chãos that so often overcome the original
planning. As a result, the Army, Marine Corps,
and Joint Staff have extensively incorporated
the concept into their doctrine. Airpower's
unique combat command and control structure, which dissociates intermediate-level
mission tasking from unit command, has restrained Air Force definition and prescription
of the technique. Yet, there are no major C2
c o n s tra in ts on in s titu tio n a liz in g com mander's intent. Additionally, there is simple
logic to doctrinally embrace a wartime com mand concept that mirrors current Air Force
TQM philosophy. More rigorous use of the
concept has theoretical potential for helping
focus airpower's increasing combat tempo.

Decentralized decision making, guided by
commander's intent, can help keep decentralized e x ecu tio n focused on the JFA CCs
centralized priorities as the information revolution increases the number of decisionaction cycles that occur inside the ATO's twoto-three-day limits. Finally, the increasing
national emphasis on joint teamwork motivates m ultiservice standardization of this
concept and the cultivation of an Air Force
officer corps that is thoroughly proficient
with the tool.
The Air Force should consider borrowing
this command tool from joint doctrine and
the standardized practices of the ground
forces with whom the Air Force is teamed. The
Air Force should consider doctrinally defining
and embracing this tool in a manner appropriate to the unique organizational structure—
in s t it u tio n a liz in g c o m m a n d e r's in te n t
through common, servicewide instruction in
all professional training from flight and tactics schools to war colleges and commanders'
courses.
□
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C o l P h il l ip S. M eil in g er , USAF*

A

BOUT SIX years ago, when Air
Force Manual (AFM) 1-1, Basic Aerospace D octrine o f the United States
Air Force, was being rewritten, Lt
Gen Michael Dugan, deputy chief of staff
for plans and operations, proposed an unusual idea. Doctrine manuais were fine, but
he wanted som ething brief and succinct—
som ething that encapsulated the essence of
airpower. His ultimate goal: to produce a
list of principies or rules of airpower so succinct they would fit on a wallet-sized card
that airmen could carry in a pocket. My first
reaction was one of skepticism. As a historian,
I had been taught to eschew simple Solutions,
formulas, models, and similar gimmicks that
attempted to deal with complex problems.
Yet, as one observer phrased it, "The consistency o f the principies of war indicates that despite the doubts expressed by military
theoreticians conceming their validity, they
satisfy a deep need in military thinking."1
Such a "need" encompasses the psychological
search for guidelines when in chãos, the ten-

dency to apply scientific concepts of cause
and effect to daily activities, and the desire
for an understandable system of beliefs to
use as an educational tool for young officers.
The general's proposal faded, but, in
truth, it never left my mind. The more I
thought about it, the more appealing it
seemed. Truly good writing, in my view,
should be short, swift, and to the point. As
Mark Twain said, "If I'd had more time I
would have written less." Capturing the essence of what airmen believe about airpower
and putting it into a concise and understandable—but not simplistic—format was a
challenge.
1 encountered a catalyst when I was preparing a course on the history of airpower
theory. Reading the works of the top theorists—Giulio Douhet, Hugh Trenchard, Billy
Mitchell, John Slessor, the officers at the Air
Corps Tactical School (ACTS), Alexander de
Seversky, John Warden, and others—brought
many similarities to light. Even though livcontinued on page 52

'This article is the product of many minds and ideas, but I would like especially to thank my faculty and student colleagues in the
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and Group Capt Gary Waters (Royal Australian Air Force).

C o l R ic h a r d S z a f r a n s k i, U SA F
h e STRENGTHS of 10 Propositions
Regarding Air Power* are that the volume is simple, slim, assertive, and
challenging. These characteristics
also contribute to a few of its weaknesses.
Because it seems to aim at being a book of
airmen's aphorisms, it is necessarily as insubstantial in the depth and strength of
many of its arguments as it is slim in size.
Its many assertions are not allotted the space
to be buttressed by as many proofs. Consequently, elements of some propositions challenge logic, history, and some of the empirical
data we have on the "power" of airpower.
Some critics will opine that 10 Propositions
continues the tradition of promises, predictions, sweeping declarations, breathless exhortations, and grand but unwarranted syntheses
found in the works of Giulio Douhet, William ("Billy") MitchelI, Alexander de Seversky, and—more recently—John Warden. Only
Douhet provided a new airpower theory
scholars rightly observe. All true.
Yet, consider that the book was not written for scholars. Consider that the book,

T

where it is faithful to its lofty ideal, is not
analysis as much as it is pocket-size synthesis. What is new and good here is a superior
idea, executed well: give airmen som ething
simple and fairly solid to stimulate their
thinking about air and space power. W ithout overlooking the arguable soft spots and
hyperbole in 10 Propositions, perhaps airmen
can get even greater discernment by a transformational critique of the work. The goal
of this critique is to take what's likelier than
not true in 10 Propositions and transform
"proposition" into "principie." Twelve principies emerge (table 1).
The first principie is that prop osition s are
declarations that invite p roof or disproof.
Propositions are neither principies nor rules
nor verities. A proposition invites caution. It
is merely an assertion—a proposal requiring
proof in order to become more than a position or platform. Without proof, a proposition
can be a falsehood—an untruth. The preWorld War II proposition that "the bomber
will always get through," for example, was and
is untrue. That proposition was associated
continued on page 73
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Ten Propositions
continued from page 50
ing in different times, different places, and
different circumstances, these men had distilled certain principies, rules, precepts, and
lessons that seemed timeless and overarching. Some of these had been demonstrated in war; others were mere predictions.
After 75 years, however, I think there have been
enough examples of airpower employment and
misemployment to derive some propositions—
principies would be too grand a term—from the
theories. First, however, let me briefly describe
some of airpower's unique characteristics—
some strengths and some weaknesses—from
which these propositions derive.
Even before the airplane was invented,
writers sensed that the médium of the air
possessed intrinsic qualities that could be exploited for war, and it is quite amazing how
quickly after the Wright brothers first flew
in 1903 that military men were positing the
use of the airplane as a weapon. During the
war between Italy and Turkey in Libya in
1911, airplanes were used for the first time in
com bat. Virtually all of the traditional air
missions were employed: observation, air
defense, air superiority, transport, ground
attack, even bom bing.2 The world war that
erupted a few years later saw all these air
missions refined. By the end of the Great
War, both air and surface officers were in
general
agreement about the unique
strengths and weaknesses of airplanes.
Airpower's attributes include range (even
the flim sy planes o f 1918 could fly several
hundred m iles), speed (over 100 miles per
hour [mph]), 'elevation (the ability to fly
over hills, rivers, and forests that impede
surface forces), leth ality (concentrated firepower could be directed at specific points
on and behind the battle area), and flexib ility (a com b in ation o f other attributes
that allowed airplanes to be used quickly,
in many ways and places). The lim itations
o f airpower were also apparent early on.
Unlike surface forces, airplanes could not
live in their médium and had to land in or-

der to refuel and rearm. This restriction, in
turn, meant aircraft were ephemeral: air
strikes lasted but a few minutes and therefore lacked persistence. Although airplanes
could indeed fly over obstacles, they were limited by bad weather and the night. In addition, as was true of surface forces, political
restrictions could determine where, when, and
for what purpose aircraft flew. Finally, aircraft
could not occupy or hold ground. Even 75
years later, these attributes and limitations generally hold true, although some have clearly
been nibbled away at the edges.
It is significant to point out here that,
over the years, both air and surface proponents have cited these various characteristics—positive and negative—to justify
their own views on how aircraft should be
used in war. Airmen magnified the importance of the attributes but minimized the
limitations. They wished to establish a separate Service that would not be subordinate to
surface commanders. Ground and sea advocates, however, noted the limitations inherent in airplanes but downplayed the positive
aspects.
They wished to maintain dominance of the new air arm. This political debate over whether airpower was revolutionary
or evolutionary and, therefore, whether it
should or should not be a separate Service
occupied decades of heated argument and
caused needless animosity.
Today, all major countries have an air
force as a separate Service. More importantly, however, people are now aware that
separateness does not equal singularity.
Wars are fought in many ways, with many
weapons. Seldom is one Service used to wage
a campaign or war, although one Service
may dominate such conflicts. The nature of
the enemy and the war, the objectives to be
achieved, and the price people are willing to
pay determine what military instruments
will be employed and in what proportion.
My purpose in this article is to identify and
discuss 10 propositions regarding airpower
(see sidebar) in the hope that this endeavor
will better inform those people who employ
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military power and allow them to achieve
objectives established by the countr/s leaders.

1. Whoever Controls the Air
Generally Controls the Surface
Ifwe lose the war in the air, we lose the war, and
we lose it quickly.
—Field Marshal Bernard Montgomery

Some people refer to this concept as command of the air; others call it air superiority.
But the point is clear: the first mission of an
air force is to defeat or neutralize the enemy
air force so that friendly operations on land,
at sea, and in the air can proceed unhindered, while at the same time one's own vital centers and military forces remain safe
from air attack. Virtually all airpower theorists subscribe to this proposition. Douhet,
for example, stated simply that "to have

Ten Propositions
Regarding Airpower
1. Whoever Controls the air generally Con
trols the surface.
2. Airpower is an inherently strategic force.
3. Airpower is primarily an offensive weapon.
4. In essence, airpower is targeting; targeting is intelligence; and intelligence is analyzing the effects of air operations.
5. Airpower produces physical and psychological shock by dominating the fourth dimension—time.
6. Airpower can simultaneously conduct parallel operations at all leveis of war.
7. Precision air weapons have redefined the
meaning of mass.
8. Airpower‘s unique characteristics require
centralized control by airmen.
9. Technology and airpower are integrally
and synergistically related.
10. Airpower includes not only military assets, but aerospace industry and commercial aviation.
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command of the air is to have victory."3 In a
similar vein, John Warden wrote, "Since the
German attack on Poland in 1939, no country has won a war in the face of enemy air
superiority. . . . Conversely, no State has lost
a war while it maintained air superiority."4
Whether such a statement is true in unconventional warfare is debatable, but the armies of Germany, Japan, Egypt, and Iraq
would certainly agree that conventional
ground operations are difficult—if not im possible—when the enemy Controls the air.
This emphasis on gaining air superiority
often troubles ground commanders, who tend
to equate proximity with security.
Rather
than have aircraft attack airfields or aircraft
factories in the quest for air superiority, they
prefer to have them close by and on call in the
event enemy planes appear. This desire is understandable but misguided because it would
be unwise to tether airpower to a static, defensive role. An aggressive doctrine has been very
effective for the United States: American troops
have not had to fight without air superiority
since 1942; 1953 was the last time an American
ground soldier was killed by air attack; and our
Army has never had to fire a surface-to-air missile at enemy aircraft—because they have never
been allowed to get that close.5 In actuality, our
Army's doctrine assumes friendly air superiority
and sees its achievement as one of airpoweris biggest contributions to land operations.
This need for air cover also extends to
maritime operations. As early as the First
World War, naval aviators such as John Towers saw the need for aircraft carriers to ensure air superiority over the fleet. For many
years, surface admirais rejected this view, but
Pearl Harbor and the sinking of the British
capital ships Prince ofW ales and Repulse by Japanese land-based aircraft in 1941 soon made it
clear that ships required air cover to operate effectively. Aircraft carriers provided the mobile
air bases for the planes that would help to ensure air superiority over the fleet, while at the
same time increasing the ability to project
power ashore.6 The armadas that conquered the
Central Pacific in World War II were based on air-
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araft carriers-not battleships—and the US Nav/s
force structure has reflected this emphasis ever since.
The clear implication in the writings of
the air theorists is that gaining air superiority is so important that it might bring victory (i.e., air superiority could be an end in
itself).
But two problems attend this construct. First, air superiority is valuable only
if the political will is available to exploit it.
United Nations (UN) aircraft can easily
dominate the skies over Bosnia, for example,
but how can that air superiority be exploited? If intransigent opponents do not
believe that air strikes against their industry
or military forces will follow, then control of
the air becomes meaningless. Second, achieving air superiority reintroduces the concept of
the decisive counterforce battle. Just as an
army that invades another country and deliberately bypasses the enemy army while marching on the interior risks the occupation of its
own country or the severing of its supply lines,
so too an air force that goes straight for the
heart of a nation while ignoring the enemy air
force courts catastrophe. Consequently, if the
fate of nations hinges on the campaign for
command of the air, then presumably a belligerent will focus his efforts and resources in
that area. If that occurs, the air battle can be
just as prolonged, deadly, and subject to the
grinding effects of attrition as any land war.
This happened in World War II. Airpower did
not eliminate the trench carnage of that war; it
just moved it to 20,000 feet. In reality, the attainment of air superiority has not yet
brought a country to its knees. Therefore, the
proposition remains that air superiority is a
necessary but insufficient factor in victory. It
is the essential first step.

2. Airpower Is an Inherently
Strategic Force
Airpower has become predominant, both as a
deterrent to war, and—in the eventuality o f
war—as the devastating force to destroy an
enemy's potential and fatally undermine his will
to wage war.
—Gen Omar Bradley

War and peace are decided, organized,
planned, supplied, and commanded at the
strategic levei of war. Political and military
leaders located in major cities direct the efforts of their industry, natural resources, and
populations to raise and equip military
forces. These "vital centers" of a country are
generally located well behind the borders
and are protected by armies and defensive
fortifications. Thus, before the invention of
the airplane, a nation at war generally hurled
its armies against those of an enemy in order
to break through to the more vulnerable interior. Some people still think this way, as
exemplified by a noted military historian who
recently wrote, "According to Clausewitz and
common sense, an army in wartime succeeds
by defeating the enemy army. Destroying the
ability of the opponent's uniformed forces to
function effectively eliminates what stands in
the way of military victory."7 Sometimes a
country was fortunate and was able to annihilate its opponent's army, as Napoléon did at
Austerlitz and in the battles of Jena and Auerstadt; such success could bring quick capitulation. But more often, battles were bloody and
indecisive; wars were exercises in attrition or
exhaustion.
As wars became more total,
armed forces larger, and societies more industrialized, the dream of decisiveness usually became an unattainable chimera. Armies became
tactical implements that ground away at the enemy army, hoping that an accumulation of
battlefield victories would position them for
decisive, strategic operations.8
To some extent, navies are also condemned to fight at the tactical levei of war.
After one has gained command of the sea, a
fleet can then bombard fortresses near shore,
enforce a blockade, or conduct amphibious
operations. In the first case, however, the results are limited by the range of the ships'
guns; in the second, the enemy feels the results only indirectly and over time. Certainly, a blockade can deprive a belligerent of
items needed to sustain the war effort; however, the blockaded party can substitute and
redistribute its resources to compensate for
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what has been denied. In short, indirect economic warfare takes much time; indeed,
only rarely has a blockade brought a country
to its knees.9 In the last instance, amphibious operations are generally only a
prelude to sustained land operations, but
this action merely takes us back to the cycle
of army versus army.
Airpower changed things by compressing
the line between the strategic and tactical
leveis. Aircraft can routinely conduct operations that achieve strategic-level effects. To a
great extent, airplanes obviate the need to
confront terrain or the environment because
of their ability to fly over armies, fleets, and
geographic obstacles and strike directly at a
country's key centers. This capability offers
altematives to both bloody and prolonged
ground battles and deadly naval blockades.
In truth, although early airpower theorists
often spoke of the potential of this concept,
it was largely a dream for many decades.
Airpower did not remove the need for a land
campaign in Europe during World War II,
and although an invasion of Japan proper
was unnecessary, the evidence was not clearcut—it took four years and the combined operations of all the Services to set the stage for
the final and decisive air phase. Korea and
Vietnam proved to many people that airpower was not an effective strategic weapon,
although some would maintain that we
never gave it a chance to prove itself.10 Operation Desert Storm, on the other hand,
carne close to realizing the claims of the
early theorists. Whether that event was the
fulfillment of prophecy or an aberration remai ns to be seen.
If the former, then Desert Storm confirms
the premise that the goal of air commanders
is to maximize their intrinsic advantage by
operating at the strategic levei of war while
forcing the enemy to fight at the tactical
levei. Coalition airpower achieved this type
of mismatch in the Gulf when, for example,
it deprived Iraqi air defenses of centralized
control, causing them to devolve into ineffectual tactical operations, devoid of strate-
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gic significance. Although one can also employ airpower at the operational and tactical
leveis, one should consider such instances
closely to ensure that the effect intended is
worth the candle. In essence, air war requires broad, strategic thinking.
The air
commander must view war in totality—not
in a sequential or circumscribed fashion.
Finally, one must note that airpower has
great strategic capabilities as a nonlethal
force. In an interesting observation, John
Warden noted that, basically, airpower delivers
strategic information: some o f it is "negative" (such as bombs) and some is "positive"
(such as food). For example, the Berlin airlift o f 1948-49 was perhaps the greatest
Western victory of the cold war prior to the
fali of the Berlin Wall itself. Yet, the airlift
was a demonstration o f airpower's peaceful
application. After the Soviets shut o ff all
land routes into West Berlin, airlifters supplied all the food, medicine, coal, and other
essentials needed by the population over the
next 10 months. The result of the airlift was
enormous: the city remained free. This was
a strategic victory of the first order, not in
the least diminished because airpower
achieved it without firing a shot. The evolving world calls for a greater reliance on airlift, both for force projection and humanitarian
assistance. Advances in technology similarly
emphasize the importance o f space-based air
assets such as Communications and reconnaissance satellites that ensure nearly instantaneous command and control (C2) of
military forces, highly accurate location reporting, intelligence gathering, and treaty
verification. Clearly, the im portance o f strategic airpower to our national security structure is growing—not decreasing.

3. Airpower Is Primarily an
Offensive Weapon
War, once declared, must be waged offensively,
aggressively. The enemy must not be fended off,
but smitten down.
—Adm Alfred Thayer Mahan
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A irp o w e r has g re a t strategic capabilities as a nonlethal
force. The Berlin a irlift o f 194 8-49 was perhaps the
g reatest Western victory o f the cold w ar prior to the fali o f
the Berlin Wall itself. C-54s flew thousands o f tons o f
food, coal, a nd other supplies daily to western sectors o f
Berlin.
The airlift was a demonstration o f airpower's
peaceful application.
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Axiomatic to surface theorists is the idea
that defense is the stronger form of war.
That is, a country or army in a weak position
will generally assume the defensive because
it offers certain advantages. A defender can
dig in, build fortifications, and operate on
interior lines in friendly, familiar terrain. An
attacker, therefore, has to assault this wellprepared enemy, usually by exposing himself to enemy fire. Moreover, the deeper one
advances into enemy territory, the farther he
is from his sources of supply. These innate
strengths led Sun-Tzu to comment that "being invincible lies with defense; the vulnerability of the enemy comes with the
attack."11 The standard rule was that it took
a three-to-one superiority at the point of attack to overcome a foe in prepared positions. As a result, one assaulted the enemy
where he was not expecting it, thus ensuring
superior numbers at the crucial point. One
must understand, however, that the same
theorists who believe the defense is the
stronger form of war also admit that one seldom wins wars by remaining on the defensive; offensive action will eventually be
essential. Thus, a defender must husband
his resources in preparation for going over
to the attack at a favorable opportunity.
Airpower does not fit this formulation.
The immensity and tracklessness of the sky
allow one to strike from any direction,
whereas armies generally move over well-defined routes. Interception is the key issue
here; certainly, radar will be watchful for an
air attacker, but terrain masking, electronic
measures, careful routing, and stealth technology make it extremely difficult to anticipate and prepare for an air assault. H. G.
Wells commented in 1908 that there were no
highways in the sky—all roads led everywhere.12 He was, and still is, correct. Because there are no flanks or fronts in the sky,
an air defender has little chance of building
fortifications there or of channeling an enemy into a predictable path so his defenses
can be more effective. Stopping an air attack completely is virtually impossible—
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some planes will get through. Even when
Eighth Air Force bombers suffered "disastrous" losses in strikes against Schweinfurt
in fali 1943, over 85 percent of the bombers
penetrated enemy defenses and struck their
targets. Surface forces, on the other hand,
generally either break through or are repelled—an all-or-nothing proposition.
Moreover, in order to defend all his vital
areas, an air defender must spread his squadrons widely, and each point protected must
have sufficient strength to drive back an attacker.13 Unlike the surface defender, the air
defender has no implicit advantage—passive
defense is impractical. Whereas the attacker
can strike virtually anything, the defender is
limited to striking the attacker—an inefficient situation. In addition, an effective defense requires a well-organized, responsive,
and survivable C2 network; the offense does
not. Even if such a defensive system is in
place, however, dispersion in an attempt to
cover all of a country's vital areas may grant
de facto local air superiority to an attacker.
In short, in air warfare, the defender is
stripped of his innate three-to-one superiority,
and an air defender theoretically needs more
forces than the attacker—the precise opposite
of the situation on the ground.14 This line
of reasoning led Douhet and others to term
the airplane the offensive weapon par excellence. If that notion is true, then interesting
conclusions follow.
First, one reaps a reward by assuming the
offensive. To wait in the air is to risk defeat;
therefore, an overwhelming air strike offers
great temptation. When such attacks are carried out, they can have devastating effects—
as at Pearl Harbor or in the Arab-Israeli War
of 1967 or Desert Storm. At the very least,
the need for maintaining the initiative necessitates a sufficient air force in-being that
is ready for immediate and decisive action
upon the outbreak of hostilities. In air war,
one cannot afford a mobilization that takes
weeks or months—the conflict may be over
before it can take effect.
Similarly, Sun-Tzu's dictum that a wise
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commander defeats the enemy's strategy is
inappropriate in air war because it assumes
one will wait to see what that strategy is and
then move to counteract it. Not only is this
a risky business (one can easily guess wrong
about the opponent's strategy and therefore
counter the wrong move), but it once again
surrenders the initiative to the enemy.15 Finally, the concept of offensive airpower obviates the need for a tactical reserve. Land
forces establish a reserve whose mission is to
stand ready either to exploit success or reinforce a threatened point. Both of these scenarios imply a reactive and defensive posture.
Air battles, on the other hand, occur and end
so quickly that except in very limited circumstances, air commanders should avoid
holding a reserve; instead, they should commit all available aircraft to combat operation s.16 In truth, this issue is ambivalent
enough to warrant further study. Clearly, a
reserve as meant in land operations is not
applicable to air war. But could one argue
that aircraft based in a different country
hundreds of miles distant, yet only minutes
away from the battle space, actually constitute a "tactical reserve"?17
In summary, the speed, range, and flexibility of airpower grant it ubiquity, which in
tu m imbues it with an offensive capability.
Because one generally attains success in war
while on the offensive, the adage "the best
defense is a good offense" is almost always
true in air war.

4.

In Essence, Airpower Is
Targeting; Targeting Is
Intelligence; and Intelligence
Is Analyzing the Effects
of Air Operations
How can any man say what he should do himself
i f he is ignorant ofwhat his adversary is about?
—Baron Antoine-Henri Jomini

Airpower—both lethal and nonlethal—can
be directed against almost anything. The

Gulf War showed that digging deeply and using tons of Steel and concrete will not guarantee protection from precision penetration
bombs. The hardened bunkers of the Iraqi
air force were designed to withstand a nuclear attack, but they could not survive a
perfectly placed high-explosive bomb. However, being able to strike anything does not
mean that one should strike everything. Selecting objectives to strike or influence is the
essence of air strategy. Virtually all air theorists recognized this point; unfortunately,
they were frustratingly vague on the subject.
Douhet, for example, left it to the genius
of the air commander to determine an enemy's "vital centers."18 He did, however, single out popular will as being of first
importance. He predicted that if the people
were made to feel the harshness of war—
through bom bing urban areas with high explosives, gas, and incendiaries—they would
rise up and demand that their government
make peace. Other theorists had different
candidates for priority targets. ACTS devised
a doctrine concentrating on enemy industry.
Their "industrial web" theory characterized a
nation's structure as a network of connected
and interdependent systems; as with a house
of cards, if just the right piece were removed,
the entire edifice would collapse and with it
a country's capacity to wage war.19 The Royal
Air Force's (RAF) Jack Slessor emphasized the
vulnerability of a country's transportation
structure, advocating the interdiction of troops
and supplies as the best method of achieving
objectives.20 John Warden stressed leadership.
Since a country's leaders make decisions regarding peace and war, one should focus all
air efforts on the will of those leaders to induce them to make peace.21 The early writings (pre-1925) of Billy Mitchell
saw the
enemy army as the primary target of strategic
airpower.22 Thus, all the classic air theorists
have had similar notions regarding centers of
gravity, but they diverge on singling out the
most important one. Indeed, a skeptic could
argue that a history of air strategy is a history of the search for the single, perfect tar-
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get.23 Nonetheless, this basic framework for
determining air strategy was a useful first
step—but only a first step.
Airpower's ability to affect targets has always exceeded its ability to identify them.
The Gulf War demonstrated that if one does
not know that a target exists, airpower may
be ineffective. For example, although coalition aircraft destroyed most of the known
nuclear, biological, and Chemical research facilities in Iraq, far more were unknown and
not discovered until UN inspectors roamed
the country after the war.24 For airmen to
claim that this was a failure of intelligence—
not of airpower—is an evasion because the
two are integrally intertwined and have always been so. Intelligence is essential to targeting; moreover, one requires intelligence
specifically geared to air war. Military information-gathering agencies have existed for
centuries, but their products were of a tactical nature: How many troops does the enemy possess? Where are they located? What
is their route of march? What is the rate of
fire of their latest weapons?
Although such tactical information was
also necessary for airmen to fight the tactical
air battle, strategic air warfare demanded
more: What is the structure of an enemy's
society and industry? Where are the Steel
mills and power plants? How do civilian
and military leaders communicate with their
subordinates? Where are the major rail
yards? How far advanced is the Chemical warfare program? Who are the key leaders in society, and what are their power bases? These
types of questions, essential to an air planner, had seldom been asked before the advent
of the airplane because they did not need to
be.25 Two analysts even argue that intelligence has become "a strategic resource that
may prove as valuable and influential in the
post-industrial era as capital and labor have
been in the industrial age."26 In this formulation, the key to all conflict is intelligence.
The third step, no less important than the
first two, is analyzing the effects of air attacks. One aspect of this problem is termed
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bomb damage assessment (BDA), but it is
only one aspect—with largely tactical implications. The simplest way of determining
BDA is through postattack reconnaissance;
however, the advent of precision munitions
often renders this procedure inadequate.
During the Gulf War, for example, coalition
aircraft struck an Iraqi intelligence headquarters building. BDA reported that the sortie
was 25 percent effective because one-quarter
of the building was destroyed. Yet, the wing
of the building hit by the bom b was precisely where the actual target was located. In
reality, the sortie was totally effective. The
BDA process used a measurement technique
appropriate to a time when precision was unobtainable, so obliteration was necessary.27 In
short, BDA is as much an art as a Science, and
it is often difficult to determine the effects of
a precision air strike.
The assessment problem at the strategic
levei is far more complex. Present standards
used to measure the effectiveness o f strategic
air strikes are insufficient. In some instances,
such as assessing damage to an electrical
power network, the relationship between destruction and effectiveness is not linear. For
example, during Desert Storm, Iraq shut down
some o f its power plants even though they
had not been struck, apparently hoping that
this action would shield them from attack.
Because the coalition's intent was to turn off
the power—not destroy it—the threat of attack
was as effective as the attack itself. Thus, a
small number of bombs produced an enormous power loss.28 Unfortunately, although
one can ascertain that a power plant is not
generating electricity, judging how that fact
will affect the performance of an air defense
network (which may be the true goal o f the
attack) is a far more difficult task.
This assessment problem has haunted air
planners for decades. Some people still have
heated debates over the effectiveness of strategic bom bing during World War II. Were
the selected targets the correct ones? Was
there a better way to have fought the air
war? Surprisingly, this question has not
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been answered by Computer war games,
which are unable to assess the strategic effects of air attack. Because of the visual impressiveness of these games, however,
participants are mistakenly led to believe
they are engaged in a scientific exercise. The
challenge for airmen is to devise methods of
analyzing the relationships between complex Systems within a country, determining
how best to disrupt them, and then measuring the cascading effect of a systenTs failure
throughout an economy.29
We are a quantitative society with a need
to count and measure things, especially our
effectiveness. The military has a proclivity
for body counts, tonnage figures, sortie rates,
percentage of hits on target, and so forth. Such
mechanisms are especially prevalent in air
war because there is no clear-cut way of determining progress. Surface forces can trace
lines on a map, but airmen must count sorties and analyze som etim es obscure and
con flictin g intelligence data. The real air
assessment usually comes after the war. How
do we break out of this American penchant
for "Nintendo warfare"? Because airpower is
a strategic force, we must better understand,
measure, and predict its effectiveness at that
levei o f war. For too long airmen have relied
upon a "faith-based" targeting philosophy
that emphasizes logic and common sense
rather than empirical evidence.

5. Airpower Produces Physical
and Psychological Shock
by Dominating the Fòurth
Dimension—Time
How true it is that in all military operations time
is everything.
—Duke of Wellington

When discussing the reasons for his success at Austerlitz, Napoléon noted that he,
unlike his opponents, understood the value
of a minute. He understood the importance
o f time. In truth, Napoléon was referring

more to timing. Synchronizing the actions
of multiple units so as to maximize their effect is vital—this is timing. Equally important, however, is thinking of time as
duration. Commanders must consider how
long it will take to move their units into position and then to actually employ them.
More importantly, they must realize that
when force is applied rapidly, it has both
physical and psychological consequences
that dissipate when it is employed gradually.
Airpower is the most effective manager of
time in modem war because of its ability to
telescope events. It produces shock.
Although separating the physical and psychological components of shock is difficult,
the two are decidedly different.
Physical
shock results when force collides with an object. It includes an element of overwhelming
power; it is irresistible. Prior to this century,
heavy cavalry generally produced shock, although at times heavily armed infantry deployed in column could also achieve this effect.
Indeed, when handled properly, a charge of
mounted troops produced enormous shock,
sometimes sweeping away the enemy force,
as at Arbela and Rossbach. Such was not always the case, however. Firepower could at
times repel such a cavalry charge, as at Crécy
and Waterloo. Nonetheless, shock effect on
the battlefield is still important, although today it is generally provided by armored
forces. Airpower can similarly produce
physical shock because of the enormous
amount of firepower it can deliver in a concentrated area. The impact of a B-52 loaded
with 19 tons of high-explosive bombs is legendary, and even one F-15E can drop four
tons of bombs on a spot with a footprint no
greater than a good-sized house.
More importantly, airpower can produce
psychological effects. At its most fundamental levei, war is psychological. It may be that
the best way to increase psychological shock
is to increase physical shock, but one must
be careful not to equate destruction with effectiveness. Rather, a commander should
capitalize on airpower's speed and ubiq-
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uity—its ability to increase dramatically the
tempo of combat operations. One realizes
the importance of these characteristics upon
remembering that even the most energetic
army is constrained by its speed of march.
In studying thousands of campaigns over
several centuries, one US Army researcher
discovered that mechanized and armored
forces stand still between 90 and 99 percent
of the time. While heavily engaged with the
enemy, they generally advance at the rate of
approximately three miles per day—about
the same as for infantry. There have been
exceptions over the years, of course( but the
study concludes that rates of ground advance
have not appreciably changed over the past
four centuries, despite the advent of the internal-combustion engine and the changes it
has brought to the battlefield.30
Airpower increases speed of movement by
orders of magnitude. Aircraft routinely travei
several hundred miles into enemy territory
at speeds in excess of 700 mph. Such mobility means that a commander can move so
rapidly in so many different directions, regardless of surface obstacles, that a defender
is at a severe disadvantage. This conquest of
time by airpower provides surprise, which in
turn affects the mind, causing confusion
and disorientation. John Boyd's entire theory of the observe-orient-decide-act (OODA)
loop is based on the premise that telescoping
time—arriving at decisions or locations rapidly—is the decisive element in war because
of the enormous psychological strain it
places on an enemy.31 In addition, speed
and surprise can sometimes substitute for
mass: if an enemy is unprepared physically
or mentally for an attack, then force—rapidly
and unexpectedly applied—can overwhelm
him (e.g., France in 1940 and Rússia in 1941).
Moreover, surprise and speed can help reduce casualties because the attackers are less
exposed to enemy fire. The fact that speed
equaled survival is one reason jet aircraft
quickly replaced piston-driven aircraft for most
tactical air missions in the world's air forces.
Nuclear weapons offer the most compel-
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ling example of how airpower produces psychological shock. People have not really increased the destructive power of their weapons
in centuries. The Romans destroyed Carthage
totally, razing its buildings, killing its inhabitants, and sowing its soil with salt so nothing
would grow. The destruction at Hiroshima
and Nagasaki caused by blast pressure and radiation had similar results. The difference between these events is that several Roman
legions needed over two decades to cause such
destruction, while a single B-29 needed only
two seconds. It was this instantaneous destruction—this conquest of time, not of matter—that
so affected the will of the Japanese people and
the world in general. Indeed, it still does.
This point leads to an important insight
regarding the effectiveness of airpower in
low-intensity conflicts.
Because guerrilla
war is protracted war, by its very nature it is
ill suited for airpower, denying it the ability
to achieve decision quickly.32 Campaigns
like Rolling Thunder during the Vietnam
War indicate that airpower is particularly ineffective when denied the opportunity to
telescope time. In these instances, the limitations of airpower are magnified. Indeed,
when robbed of the dimension o f time, the
psychological impact of airpower may be virtually negative.

6.
Airpower Can
Simultaneously Conduct
Parallel Operations at All
Leveis of War
Whereas to shift the weight o f effort on the
ground from one point to another takes time, the
flexibility inherent in Air Forces permits them
without change o f base to be switched from one
objective to another in the theater o f operations.
—Field Marshal Bernard Montgomery

The size of an army is usually determined
by the size of the enemy's army (or that of
the coalition arrayed against him), because
the goal of the commander is to win the coun-
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terforce battle. Once that goal is achieved—
quite possibly after a long time and much
expense—the army can be used for such
things as occupation and administrative duties. But that is not its main purpose; in any
event, police or other paramilitary forces
can effectively conduct such tasks. On the
other hand, the size of an air force is not so
dependent on the size of the enemy air force
because fighting the air battle is only one of
the many missions that airpower can conduct. More importantly, these other missions—such as strategic attack against centers
of gravity, interdiction operations, or close
air support (CAS) of ground troops in combat—are of potentially greater significance
and can be conducted contemporaneously
with the air superiority campaign.
Parallel operations occur when different
campaigns, against different targets and at
different leveis of war, are conducted simultaneously. Unlike surface forces that must
generally fight sequentially and win the tactical battle before they can move on to operational or strategic objectives, air forces
can fight separate campaigns at different leveis
of war. W hile carrying out the strategic mission of striking a country's armaments industry, for example, airpower is able to
conduct an operational-level cam paign to
disrupt an enem y's transportation and supply system. Meanwhile, an air force may
also be attacking an opponent's fielded
forces at the tactical levei.
This is precisely what occurred in Desert
Storm. While F-117s, F-15s, F -llls, and Tornados struck íraqi nuclear research facilities,
oil refineries, and airfields, F/A-18s, F-16s, and
Jaguars bombed rail yards and bridges in
Southern Iraq to reduce the flow of troops
and supplies to the íraqi army. At the same
time, A-10s, AV-8s, and helicopters flew
thousands of sorties against íraqi troops and
equipment in Kuwait. In sum, although one
never refers to a tactical and strategic army
or navy, one does talk of tactical and strategic air forces. It is of great significance that

one can do so-^a fact that acknowledges airpower's flexibility.
Similarly, airpower can concurrently conduct different types of air campaigns at the
same levei of war, such as an air superiority
campaign and a strategic bombing campaign.
Indeed, it may even implement a third or
fourth separate strategic campaign, as was the
case during World War II when Allied airpower bombed German industry and contested the Luftwaffe for air superiority over
Europe, while simultaneously winning the
Battle of the Atlantic against German submarines and choking off the reinforcements to
RommeFs troops in North África.
Finally, and perhaps most importantly,
airpower's speed and range allow it to strike
targets across the entire depth and breadth
of an enemy country. Aircraft do not have
to disengage from one battle in order to
move to another—an extremely risky and
complicated maneuver for land forces. Having disengaged, aircraft do not have to traverse muddy roads, cross swollen rivers, or
redirect supply lines in order to fight somewhere else. The Israeli Air Force provided an
excellent example of this ability in the Yom
Kippur War of 1973. The Israelis constantly
shifted airpower from the Sinai front to the
Golan Heights front and from interdiction to
CAS. They were able to make these shifts on
a daily basis over a period of several weeks.
Such parallel operations can also have
parallel effects, presenting an enemy with
multiple crises that occur so quickly he cannot respond effectively to any of them. The
most devastating demonstration of this phenomenon occurred during the first two days
of the Gulf War, when hun jds of coalition
aircraft hit, among other targets, the íraqi air
defense system, electric power plants, nuclear
research facilities, military headquarters, telecommunications towers, command bunkers,
intelligence agencies, and a presidential palace.
These attacks occurred so quickly and so powerfully against several of Iraq's centers of gravity that to a great extent the country was
immobilized and the war decided in those first
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Figure 1. Hypothetical Parallel Attacks against Washington, D.C.

few hours. The Iraqi leadership found it extremely difficult to move troops and supplies,
give orders, receive reports from the field, communicate wlth the people, operate radar sites, or
plan and organize an effective defense—much
less contemplate an offensive counterattack. Although some people questioned the worthiness of Iraq as an opponent, figure 1 demonstrates
how similar parallel attacks would have looked
against Washington, D.C. Could we have maintained our balance in the face of such an onslaught?
Bearing in mind the fact that the coalition
simultaneously carried out air operations
against Iraqi forces in Kuwait, one can appreciate the impact that parallel operations can
have on an enemy. Such an effect represents
the "brain warfare" envisioned by J. F. C.
Fuller,33 only at the strategic rather than the
tactical or operational leveis of war. Military
commanders have long sought to paralyze
an enemy rather than fight him —to sever his

spinal column (the command structure) instead of grapple in hand-to-hand combat.
Parallel air operations now offer this opportunity. Flexibility, a key attribute o f airpower, is never more clearly illustrated than
in the conduct of parallel operations.

7. Precision Air Weapons Have
Redefined the Meaning
of Mass
O f what use is decisive victory in battle i f we
bleed to death as a result o fit?
—Sir Winston Churchill

Mass has long been considered one o f the
principies of war. In order to break through
an enemy defense, one had to concentrate
force and firepower at a particular point. As
firearms became more lethal at greater
ranges, beginning in the m idnineteenth cen-
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tury, defensive fortifications grew in importance. Defenses became so strong that it
took increasingly greater firepower and mass
to break through them.34 Consequently, commanders were wamed not to piecemeal or disperse their forces: attempting to be strong
everywhere meant they would be strong nowhere. Mass dominated land warfare, and
planners focused on how to improve means of
transportation and communication to ensure
that mass was available at the right place and
time—before the enemy was aware of it. F. W.
Lanchester's "N-squared law," which postulated
that as quantitative superiority increased for
one side, its loss rate correspondingly decreased
by the square root, lent a modicum of scientific
credence to this belief in mass.35
This principie also seemed to hold true for
air war. Early operations of the Eighth Air
Force in World War II resulted in high loss
rates but had only a slight impact on the
German war machine. The argument of Gen
Ira Eaker, the Eighth's commander, was that
his forces were not large enough. In order
to ensure an effective strike yet at the same
time provide defensive protection, bomber
formations had to include at least 300 aircraft.36 That figure proved low, however.
German defenses were so formidable before
the arrival of American escort planes that it
took extremely large formations to ensure
low casualty rates for the bom bers—seemingly verifying Lanchester's "law" in practice.
Moreover, bom bing accuracy was far less
than expected, due partly to German defenses and deception and partly to abysmal
weather. As a consequence, to destroy a target the size o f a small house, one needed a
force of 4 ,5 0 0 heavy bombers carrying a total of 9,000 tons of bom bs.37 Unfortunately,
this process took time to neutralize a major
system within a country. Taking down a single oil refinery required hundreds of bom bers, but then the strike force would have to
move to another target on the next mission.
Because Allied aircraft had to hit hundreds
of targets, each requiring a massive strike,
the Germans were able to rebuild their fa-

cilities between attacks. In other words, the
absence of precision forced airpower into a
battle of attrition that relied on accumulative effects, essentially driving airpower
down to the tactical levei.
An outstanding example of this situation
in World War II concerns Germany's Leuna
oil refinery, an important facility protected
by extremely powerful antiaircraft gun defenses
as well as smoke-generating machines to hide
the refinery from Allied bombardiers. As a consequence, only 2.2 percent of all bombs
dropped on Leuna actually hit the refinery's
production area. The Allies had to strike Leuna 22 times during the last year of the war to
put it out of commission. As the US Strategic
Bombing Survey concluded, dropping a few
bombs accurately would have been far more
effective than "string[ing] 500-lb. bombs over
the whole target."38 Exactlytrue!
The numbers regarding bomb accuracy
changed over time. The Vietnam War saw
the first extensive use of precision guided
munitions (PGM) during the Linebacker
campaigns of 1972; American aircraft were
then able to demolish that proverbial "small
house" with only 190 tons of bombs carried
by 95 aircraft.39 Desert Storm introduced an
improvement in accuracy, combined with
stealth technology, that allowed a remarkably low loss rate per sortie (less than .05
percent). Aircraft could thus safely hit more
targets in a given time period (i.e., parallel
operations were possible). Few people will
forget the cockpit videos of laser-guided
bombs flying down air vents and into bunker doorways. Only a small percentage of the
total tonnage dropped was precision guided,
and even these bombs sometimes missed their
targets; nonetheless, when coalition aircraft
used PGMs in suitable weather, our house now
rated only one or two bombs and a single aircraft.40 This combination of accuracy and
stealth meant that aircraft could strike and
neutralize targets quickly and safely.
The result of the trend towards "airshaft
accuracy" in air war is a denigration in the
importance of mass. PGMs provide den-
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One could argue that all targets are precision targets—even individual tanks, artillery
pieces, or infantrymen. No logical reason
exists for wasting bullets or bombs on
empty air or dirt. Ideally, every shot fired
should find its mark.42 If this sort of accuracy and continued stealth protection are attainable on a routine basis, the political,
economic, and logistics implications are
great. One can threaten objectives—and attack them, if necessary^with little collateral
damage or civilian casualties, at low cost and
low risk since one needs so few aircraft. Accuracy and stealth also permit a vastly reduced supply tail: only a handful of cargo
aircraft would have been necessary to supply
all the PGMs needed each day during the
Gulf War. But this fact may present air commanders with an unusual problem.
Because precision is possible, people will
expect it.
Air warfare has thus become
highly politicized. Air commanders must be
extremely careful to minimize civilian casualties and collateral damage. All bombs are
becom ing political bombs, and air com manders must be aware of this emerging
constraint. For example, as a result of US
strikes against Iraq during June 1993 in retaliation for an attempted assassination of
former president George Bush, some European sources expressed concern because the
cruise missiles used were "less than totally
reliable." Eight Iraqi civilians were reportedly killed in the 30-missile strike, a number
of casualties that some people considered excessive.43 One can safely assume that the
omnipresent eye of the Cable News Network
camera will be an integral part of any future
military operation. Hundreds of millions of
people worldwide will judge the appropriateness of everything an air commander does.44
This reality must be factored into the decision process because in the future, airmen
may have to wage war bloodlessly and deli-
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cately. The research in the area of nonlethal
weapons is certainly a response to this trend.
Although the ideal of bloodless war, sought
by military leaders for centuries, has proven
to be elusive, the quest continues.45 Because
of its intrinsically precise and discriminate
nature (properties that are increasing), airpower may finally produce that coveted
grail. At the same time, the evolving world
situation indicates that America will becom e
more involved in operations short of war,
such as peacekeeping missions or humanitarian relief. The airdrop of food to Muslims
in Bosnia is an example of this trend. These
"food bom b" operations may becom e increasingly prevalent as our leaders turn to
more peaceful applications o f airpower to
achieve political objectives.

8. Airpower’s Unique
Characteristics Require
Centralized Control
by Airmen
A ir warfare carwot be separated into little
packets; it knows no boundaries on land and sea
other than those imposed by the radius ofaction
o f the aircraft; it is a unity and demands u n ity o f
command.
-A ir Marshal Arthur Tedder

Gen Carl Spaatz once com m ented in exasperation that soldiers and sailors spoke solemnly about the years of experience that
went into training a surface commander,
thus making it impossible for outsiders to
understand their arcane calling. Yet, they all
felt capable of running an air force. That
comment, echoed by American airmen for
decades, was at the root o f their calls for a
separate air force.
Many early air theorists believed that airpower would never be able to grow and
reach its true potential if it were dominated
by surface officers. The use of airpower was
so unlike traditional warfare that officers
raised in the Army and Navy would have difficulty understanding it. (Obviously, the task
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was not insurmountable; virtually ail the
early airmen began their careers as soldiers
and sailors.) On a more practical levei, the
question of who controlled airpower became
an administrative one. If the Air Force were
subservient to the other Services, then those
Services would determine such things as organization, doctrine, force structure, and
manning. The American Army Air Service,
for example, was commanded by nonaviators, divided up and attached to individual
surface units, told what types of aircraft to
procure and what missions to fly with those
aircraft, and informed by nonflyers which
airmen would be promoted and which
would not. To say that airmen believed such
a setup stifled their potential would be an
understatement. For fundamental bureaucratic reasons, airmen wanted a separate
Service. At a higher levei of abstraction, they
also believed that airpower was most effective when commanded by an airman who
understood its unique characteristics.
Surface warfare is largely a linear affair
defined by terrain and figures on a map. Although the modern battle space has expanded dramatically, ground forces still have
a primarily tactical focus and tend to be concerned primarily with an enemy or obstacles
to their immediate front. Certainly, ground
commanders worry about events beyond
their immediate reach, but when operations
move at an average of a few miles each day,
such concerns are long term. New weapons
have extended the range that armies can
strike and have subsequently expanded their
area of concern; nonetheless, this extension
is slight, relative to airpower. An airplane
can deliver several tons of ordnance in a few
minutes at a distance of hundreds of miles,
and this ability requires that one think in
operational- and strategic-level terms.
Airmen must take a broader view of war
because the weapons they command have effects at broader leveis of war. Space-based assets,
as well as airbome systems such as the airborne
waming and control system (AWACS) and the
joint surveillance and target attack radar sys-

tem (JSTARS), help provide a theater-wide perspective. Moreover, Desert Storm was truly a
global air war—the first of its kind—with personnel all over the world playing direct roles.
For example, space operators in Cheyenne
Mountain, Colorado, detected and tracked
Iraqi Scud launches and then relayed that information to Patriot batteries in Saudi Arabia.
Similarly, B-52s launched from air bases in
Louisiana flew nonstop to bomb targets in
Iraq. Finally, airlifters flew dozens of missions
each day from the United States to the Middle
East to deliver supplies and personnel.
Airmen fear that if surface commanders
controlled airpower, they would divide it to
support their own operations to the detriment of the overall theater campaign. However, in a typical campaign, operations ebb
and flow; at times one sector is heavily engaged or m aneuvering, while at other
tim es it is static and qu iescent—and this
status is often determ ined by the enemy.
As a result, if airpower is parceled out, it
may be sittin g idle in one location while
flying con tin u ou sly in another. Although
this is also true o f ground units, they generally have only a lim ited ability to assist
their comrades on another part of the front.
Airpower can quickly intervene over an
en tire theater, regardless o f whether it is
used for strategic or tactical purposes. To
mete it ou t to d ifferen t surface com m anders would make virtu ally im possible the
rapid and efficien t sh iftin g o f airpower
from one area in the theater to another to
m axim ize its effectiveness.
To airmen, the necessity of centralized
control has been amply demonstrated. Since
World War I, one has witnessed an inexorable move towards greater centralized control
of airpower as aircraft have achieved greater
range and firepower. Initially, all air forces
were controlled by tactical surface com manders; today, virtually all of the world's
air forces are independent. Several examples
illustrate this trend. In the North African
campaign of 1942, the RAF was divided into
packages and controlled by ground com-
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manders. The results were disastrous and led
to fundamental doctrinal changes.46 On the
other hand, the air campaigns of Gen
George Kenney in the Southwest Pacific and
those of Gen Hoyt Vandenberg in Europe
demonstrated an extremely effective use of
air assets at the theater levei. Korea was another negative example, with Air Force and
Navv air assets fighting separate wars with
little coordination. Vietnam saw this situation repeated-although the Air Force itself
violated the principie of centralized control
of air assets. Due to struggles within the
Service, Seventh Air Force in South Vietnam
fought the air war in-country, Thirteenth Air
Force directed air operations in Thailand,
and Strategic Air Command fought yet another campaign with its B-52 strikes.
In Desert Storm, things finally carne together.
Gen H. Norman Schwarzkopf selected Gen Charles Homer to be his joint
force air component commander (JFACC).
As JFACC, Horner controlled all fixed-wing
assets in-theater, including those of other
coalition countries. The synergies gained
from diverse air forces working together as a
team with one commander to focus their efforts played a major role in victory. During
this combat test, the JFACC concept worked;
for that reason, it will be the organizational
option of choice in the future. This is especially important because future conflicts
may not have the overwhelming air assets
available that were present in Desert Storm.
In such instances, tough decisions regarding
prioritization will have to be made by people
who understand airpower.

9. Technology and Airpower
Are Integrally and
Synergistically Related
Science is in the saddle. Science is the dictator,
whether we like it or not. Science runs ahead o f
both politics and m ilitary affairs. Science evolves
new conditions to which institutions must be
adapted. Let us keep our Science dry.
—Gen Carl M. Spaatz
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Gen C arl Spaatz once com m ented in exasperation th a t
soldiers a nd sailors spoke so le m n ly a b o u t the ye ars o f
experience that w ent into training a surface com m ander,
thus m aking it im possible fo r outsiders to understand
their arcane calling. Yet, th ey a ll felt capable o f running
an a ir force. That com m ent, e choed b y A m erican airm en fo r decades, was a t the root o f th eir calls fo r a
separate a ir force.

A recent US Army pamphlet States that
people—not technology—have always been and
will always be the dominant force in war:
"War is a matter of heart and will first; weaponry and technology second."47 The centrality
of the infantryman and his rifle is a recurring
theme in the Army's culture. Because this V ision depreciates the importance of technology,
most airmen do not subscribe to it.
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Airpower is the result of technology. People have been able to fight with their hands
or simple implements and sail on water using wind or muscle power for millennia, but
flight required advanced technology. As a
consequence of this immutable fact, airpower has enjoyed a synergistic relationship
with technology not com m on to surface
forces, and this is part of the airman's culture.48 Airpower depends upon the most advanced
developments
in
aerodynamics,
electronics, metallurgy, and Computer technology. When one considers the space aspects
of airpower, this reliance on technology becomes even more obvious. One has only to
look at how land warfare has advanced this
century; the evolution of machíne guns,
tanks, and artillery has proceeded at a fairly
steady pace. Certainly, that pace has been
more rapid than in any other comparable
time period, but it pales in comparison to
the advance in airpower from Kitty Hawk to
the space shuttle.
More importantly, the United States has
achieved a formidable dominance in this area.
We Americans have a tendency to adopt
technological Solutions to problems, evidenced in our approach to war.49 Consequently, we have developed the most
technologically advanced military in the
world. W ith some exceptions, our equipment in all branches is unmatched. Indeed, in
some areas, our dominance is so profound
that few countries even choose to compete
with us, and this superiority is especially
true in airpower. Iraq simply refused the
challenge; it seldom rose to contest coalition
fighters, and after two weeks, its planes began fleeing to Iran to escape destruction.
Similarly, only the former Soviet Union was
able to approach us in the size of strategic
airlift and in-flight refueling forces, and
those capabilities have rapidly atrophied after the em pire's dissolution.
The size and sophistication of American
airpower relative to the rest of the world is,
at present, staggering. A recent RAND study
found that the US has more F-15s in its in-

ventory than the rest of the world (excluding
our allies and the former Soviet Union) has
front-line combat aircraft combined. Considering that air forces require a levei of
technology and economic investment that
only the richest or most advanced nations
can afford, we can expect this favorable balance to continue.50 Finally, no country can
duplicate American space infrastructure,
which has so revolutionized reconnaissance,
surveillance, and Communications functions.
Today, only the United States can project
power globally, and that is a fact of enormous significance.
Surprises always occur, but this technological edge is not likely to change significantly over the next few decades. Although
the US defense budget is severely shrinking
in the aftermath of the cold war, that of Rússia has been slashed far more, totaling barely
one-sixth that of the US.51 Similarly, when
one considers the aeronautical research and
development (R&D) base, the United States
has more than twice as many wind tunnels,
jet and rocket-engine test facilities, space
chambers, and ballistic ranges than the rest
of the world combined; at the same time, it
is able to maintain a qualitative edge. One
must note, however, that this superiority is
shrinking as countries in Europe and Asia
are accelerating their own aerospace industries. We must guard against complacency.52
Some people argue that warfare is presently experiencing a military-technical revolution (MTR), and that this is the third such
MTR in history. The first was the invention
of gunpowder, and the second the explosion
of the late nineteenth and early twentieth centuries, which resulted in the railroad, machine
gun, aircraft, and submarine. John Warden
goes farther, acknowledging the existence of
the present MTR but arguing that it is actually
the first such event.53 He m ain^m s that the
current leap in technology is so orofc ud that
it makes prior changes app^ar as minor evolutionary steps. Regardless of whetner this MTR
is the first or third, airpower is the most affected asset because advancing technologies in
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space, computers, electronics, low-observable
weapons, and information systems wlll enhance those Services that rely on technology
to decide the issue of war.

10. Airpower Includes Not
Only Military Assets, but
Aerospace Industry and
Commercial Aviation
W ith us air people, the future o f our nation is
indissolubly bound up in the development o f
airpower.
—Gen Billy Mitchell

A collection of airplanes does not equal
airpower, a fact realized by almost all theorists. As early as 1921, Mitchell wrote about
the importance of a strong civil aviation industry, the role of government in building
that industry, and the importance of instilling an "airmindedness" in the people.54 His
later writings made these points even more
emphatically. Similar sentiments were echoed by de Seversky and, most recently, by air
leaders who spoke of the United States—the
inventor of the airplane—as an "aerospace
nation."55 The vast size of the United States
and the need to connect the east and west
coasts—indeed, Alaska and Hawaii—demanded
a rapid, reliable, and cost-effective method of
transportation. The development of various
airline companies—still the largest and most
financially powerful in the world—was a direct result of American geography and the
need it engendered.
Recognizing such economic and cultural
imperatives, men like Mitchell and de Seversky stressed that airpower was far more than
just airplanes. As discussed above, the technology required to develop first-rate military
aircraft was so enormous, complex, and expensive, it was essential that government and
business play active roles. In the early years,
this involvement equated to government
subsidy of airports, airway structures, location beacons, weather stations, and support
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for R&D. The investment required for this
new industrial field was simply too great for
businesses to handle on their own.
Many theorists also assumed that military
and commercial aircraft would have similar
characteristics and thus would enjoy a symbiotic design relationship. Douhet and de
Seversky, for example, noted the feasibility of
converting civilian airliners into military
bombers or cargo aircraft.56 More importantly,
the skills needed to build, maintain, and pilot
these aircraft were also similar. Theorists saw a
close relationship developing in aviation that
would produce a pool of trained personnel
who passed back and forth between the military and civilian sectors—mechanics, pilots,
navigators, air traffic controllers, and so
forth. In essence, an interdependence existed between the two sectors that was not
present in armies or even navies. The capability of an armored force, for example, did
not rely on the automobile industry or the
teamsters union to the same degree an air
force was dependent on the aircraft industry
and airline pilots associations.
More importantly, the quality o f this
aerospace complex is crucial. If transportation is indeed the essence o f civilization,
then aviation is the one industry in which
America must remain dominant. The United
States has often been in the forefront of
emerging technologies—railroads, shipbuilding, automobiles, electronics, and com puters—only to later retreat from the field,
leaving it to com petitors. We cannot afford
to do that in the air and space. Although
the current status is favorable, we must
avoid negative trends.
Aerospace industry sales topped $140 billion in 1991. The world's airlines overwhelmingly fly American airframes. Although the
European Airbus has been able to maintain a
world market share of about 15-20 percent
in the large commercial jet category, the remaining 80 percent belongs to Boeing and
Douglas. Moreover, the new Boeing 777, has
already garnered nearly 150 orders from airlines worldwide (coincidentally, 80 percent
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of the market).57 Internally, this dominance
means the aerospace industry has a percentage value of the US gross national product behind only agriculture and automobiles.
Consequently, aerospace has a trade surplus of
over $30 billion in 1991, ahead of the traditional leader—agriculture—by a wide margin.
At the same time, the number of air passengers
continues to rise, as does the value and weight
of air cargo. In addition, approximately 1 million people are employed in the American
aerospace industry, making it the lOth largest
in the country.58 AI1 this progress comes at a
time when railroads are in decline and when
our commercial shipbuilding industry has all
but disappeared.
These figures translate into an extremely
powerful and lucrative aerospace industry
dominated by the United States. As already
noted, the superiority of American military
air and space assets is even more profound
than in the com m ercial sector. No country
in the world can rival us in the size, capability, diversity, and quality of our air and
space forces.59 Unfortunately, this dominance may be in danger as a result of massive downsizing after our victory in the cold
war. One source States that the US is falling
behind Europe and Japan in the race to
maintain primacy in satellite Communications. One must take pains to remember that
American dominance in air and space is not
automatic but must be constantly reasserted.60
Finally, the theorists urged that Americans
think of themselves as an airpower nation in
the way generations of Englishmen had considered themselves a maritime nation. They
must see their destiny in the air and in the
space. To a great degree, this perception
may already be in place. It is perhaps not

just the allure of special effects that has
made movies like Star Trek, Star Wars, The
Right Stuff, Top Gun, and others of that genre
so popular in America.61 In a very real sense,
airpower is a State of mind.
These, then, are my 10 propositions regarding airpower. Most have an "ancient"
pedigree: Douhet, Mitchell, Trenchard, and
others from aviation's earliest years understood and articulated them. Others were
mere prophecies and needed a trial in war to
determine their veracity.
In some cases,
such as the proposition regarding the link
between targeting and intelligence and the
one dealing with centralized control, they
had to be tried and tested in several wars before
they were understood.
Other propositions,
such as the one regarding the importance of
precision, are just beginning to show their significance and await future conflicts to prove
their correctness beyond doubt.
Nonetheless, these propositions in their
totality show airpower to be a revolutionary
force that has transformed war in less than a
century. The fundamental nature of war—
how it is fought, where it is fought, and by
whom it is fought—has been altered. An unfortunate characteristic o f air theorists is that
they long promised more than their chosen
instrument could deliver.
Theory outran
technology, and airmen too often were in
the untenable position of trying to schedule
inventions to fulfill their predictions.62 It
appears that those days are now past. Airpower has passed through its childhood and
adolescence, and the wars of the past decade—especially in the Persian Gulf—have
shown it has now reached maturity.
□
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TWELVE PRINCIPLES
Tw elve P rin cip ies
c o n tin u e d fro m page 51

Table 1

Twelve Principies Emerging from

10 Propositions Regarding Air Power
0.

A proposition is an assertion, not a proof or a
truth.

1. Control the heights or pay the price.
2.

Airpow er can be a peculiarly "strategic" force.

3.

Strike the enemy to create opportunities.

4.

Airpow er is about applying force to nodes,
processes, webs, intersections, and unions.

5.

Enemies are bound to be resilient.

6.

Com bined arms aim at convergent effects.

7.

Mass is concentrated force.

8.

The object of force application determ ines the
form of force control.

9.

The informed application of superior technology
can vitiate the enemy.

10.

Technology is unconfinable.

+1.

Effective
force.

integration

can

produce

superior

with the combat deaths of tens of thousands
of airmen. Thus, in the real world and in
the world of logic, a proposition occupies
roughly the same place as a political campaign
promise in the universe of fact and truth.
It is honest to call a thing by its correct
name. In the case of 10 Propositions Regarding Air Power, one concludes that the word
proposition is both accurate and descriptive.
It is also a useful disclaimer, because what
follows in some of 10 Propositions cannot be
proven or defended easily. While that logic
obviously excuses those people who offer
contrary propositions, it ill protects those
who dare offer "principies." A principie, unlike a proposition, is an assertion of truth.
Airmen—given both proposals and cold, hard
facts—can make their own choices. This critique aims at distilling the propositions to
their underlying, unarguable truths by modifying or refining what 10 I*ropositions provides.
The first thing that requires refinement is
the proposition that "generally" air control
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equates to surface control. Humans live on
the earth. The land, even in the "Third Wave,"
is our home. Our terrestrial home remains
the seat of purpose. Our government resides
on the land. Our children are reared on the
land. We cannot dwell on the sea, in air, or
in space except at intervals. We can only
transit these other media. We have always
had and likely will always have ground com bat because the ground is so dear to us. Armies are important because the land remains
important. Naval forces and air forces ultimately serve to help control and defend the
land. Land forces secure and protect both
naval ports and air bases, the Achilles' heels
of sea power and airpower. For US forces,
land forces also provide air defense artillery.
Control of portions o f space, slices o f air,
and segments of sea are important primarily
because these media abut the land that is our
home. Yet, controlling these other media, in
and of themselves, is not sufficient for controlling the land. We "generally" controlled
the air in Europe, Japan, Korea, Vietnam,
and Iraq. Yet, only the ground forces could
wrest the kind of control that historically
counted most. Control of the land "generally" or often requires seizing it from the opposing ground forces.
During World War Il-a n d for a variety of
reasons—German production increased as Allied bombing increased. During the Gulf
War, the Iraqi government did not alter its
war aims until ground forces carne pouring
toward Baghdad. Controlling the air did not
evict Iraq from Kuwait, although it certainly
helped set the stage for Iraq's hasty retreat as
our fierce coalition soldiers and US marines
pressed the attack. "Generally," we control
the air over Iraq and Bosnia today. Generally, that control is not wholly relevant. A
failure to understand the relevance of the
land (or the sea) can lead to other muddled
assertions and unnecessary squabbles with
our land and naval partners. For example, to
call the air control over parts of Iraq and
parts of the former Yugoslavia an "air occupation" is to use imprecise language to pro-
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duce incredulity. It is to the author's great
credit that he does not make such an assertion. But it is both correct and relevant to
assert, as he does, that "in reality, the attainment of air superiority has not yet brought a
country to its knees" (page 54, this edition).
The author's quest for balance, here and
throughout, manifests both reasonableness
and praiseworthy scholarship.
Even so, airmen should understand and
can assert that air and space power can
swing the balance, because failure to con-

trol the heights can impose extraordinarily
dear penalties on people forced to operate
on the land and the sea. An adversary's air
and space forces, if they control the right elevations of air and slices of space, can force
us to pay a heavy price for operating beneath this umbrella of control. We might
still meet our objectives, but doing so will
assuredly cost us considerably more blood
and treasure. The record on that is irrefutable. Air and space power are, as Gen
Ronald R. Fogleman, Air Force chief of staff,
frequently reminds us, "an economy-of-force
force." Forces operating to control the air,
space, and sea work in com bination with
those on the land to meet our objectives at
an overall reduction in the real costs of warfare—//they are employed properly.

"Generally," we control the air over
Iraq and Bosnia today. Generally,
that control is not wholly relevant.

It is doubtful that anything is "inherently" strategic—aircraft, spacecraft, airpower, and space power included. Rather,
everything seems to depend on purpose, objective, and use. Air and space power can
be a peculiarly "strategic" force, but they
do not constitute an inherently strategic
force. To say that airpower is "inherently
strategic" and that "aircraft can routinely
conduct operations that achieve strategic

levei effects" (pages 54-55) may be to misunderstand "strategy" and to use this misunderstanding to make a set of overly
ambitious assertions. There is nothing "routine" about strategic operations. The only
support the historical record provides would
force us to substitute "ground armies" for
"aircraft," if accuracy and not exhortation
were the goal. The history surrounding the
Berlin airlift—described by the author as "a
demonstration of air power's peaceful application" and a "strategic victory" that was
"achieved without firing a shot" (page 55)—
overlooks some o f the facts. It fails to appreciate that the airlift continued because US
resolve was punctuated by ground forces, naval forces, and nuclear forces that were at increased leveis of attack readiness. The airlift
was not explicitly violent, but the tacit violence waiting in the wings was awesome.
Could it not have been the allied solidarity,
the armies in Western Europe, the armadas
of ships, the bombers moved to the periphery of the old Soviet Union, and the fighter
escort in the air corridors—not just the C47s—that helped enable the strategic victory?
Thus, it was not the airlift itself that produced the strategic effects, but the whole
employment of air, sea, and land power to
underscore US and allied resolve. The airlift
was only the more visible manifestation.
The airlift truly was an operational success,
but as a strategic success, it was not so much
an Air Force feat as it was a United States and
allied one.
To say that "basically, air power delivers
strategic inform ation" and to call bombs
"negative" information and food "positive"
information (page 55) is to employ a very
private and idiosyncratic logic and lexicon.
Later in the piece, the positive information—
food—is portrayed using the negative example:
"food bom b" (page 65). This kind of stuff is
too coy or silly to encourage airmen to emulate it. Rather, those airmen who understand
that air and space power, properly employed,
can be peculiarly strategic in effect, take
away the right lesson. Air can have peculiarly
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During the Berlin airlift, C-47s flew thousands o f tons o t food, coal, a nd o the r supplies d aily to the western sectors o f
Bertin. However, to call the airlift an exam ple o f a irpo w er’s peaceful application a n d a “strategic victory" th a t was
“achieved without firing a shot" sim ply overlooks som e o f the facts. The a irlift was n o t e xplicitly violent, b u t the tacit
violence waiting in the wings was awesom e. C ould it n ot have been the vast arm ada o f a llie d ships, fig h te r escorts,
and bom bers m oved to the p eriphery o f the old S oviet Union that helped enable the strategic victory?

strategic effects because it can range far and
wide, deliver all kinds of helpful and hateful
commodities, attack from unexpected axes,
terrorize the enemy, flatten the enemy's statehouses, fracture the enemy's formations, badly
hurt or destroy war-supporting industry, support the friendly invasion, or rapidly blunt the
enemy one. Properly and precisely employed,
the effects of air can be peculiarly strategic.
That, I believe or hope, is what the author
meant to say.
Does air produce strategic paralysis? The
term sounds lofty and powerful, but the bald
truth is that a State suffering from strategic
paralysis is unable to terminate the war—actually or legally. It's paralyzed. Paralysis does

not equate to defeat. Such a state's armed
forces may remain tactically vital, requiring defeat in detail. After defeat in detail, the paralyzed State may require occupation. Are defeat
in detail and support of occupation tasks too
trivial for airpower? Of course not. Air and
space power can be powerful even when only
employed to achieve tactical effects.
Airpower may be an "offensive weapon"
(page 55), but the proposition may overlook
the more important truth: it is by striking

the enemy that military forces create opportunities. There are a number of ways and
combinations of ways to strike the enemy.
Cruise missiles; ballistic missiles; and longrange, depressed-trajectory missiles or artillery
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do not seem to be less effective as offensive
weapons than airplanes.
Organic, rotarywinged aircraft do not seem to be inferior to
the faster ones for close support of the
ground battle. Because some Army, Navy,
and Marine Corps organic assets are available without quarrel or the tortuous timing
and ritual of the air tasking order (ATO),
they might even be superior in some circumstances. One suspects that commanders in
the Army, Navy, and Marine Corps believe
this to be the case. All of these (missiles,
Army helicopters, Navy and Marine attack
aircraft—even remotely piloted vehicles) are
part of our nation's airpower arsenal. Airmen engaged in strike must not forget their
unsung comrades-in-arms: support personnel, medicai personnel, land-based missile
forces, space forces, and transportation and
logistics personnel. Striking the enemy with
Air Force airpower creates opportunities, but
everyone in the Air Force contributes to
those strikes. Air strikes are only one way to
create opportunity. Naval and ground commanders have others. Those who strike are
but a team within a team.
Does airpower obviate the need for a tactical reserve on the ground, as the author
suggests (page 58)? An economy-of-force
force is not a magic force. One might offer
that people who bear the consequences of bad
propositions or tragic misjudgments ought to
make their own risk assessments. Airmen
may assert the "ubiquity" of airpower (page
58), but the ground forces pay the price if
the claim is hyperbole. On the other hand,
to say that air and space do in fact support
or execute strike and that strike creates opportunities seems to be irrefutable without
ignoring those who work to make strike possible—as well as the opportunities it creates.
To base the effectiveness of airpower on
the adequacy of "intelligence" (page 58) illuminates airpower's greatest shortcoming.
Airpower can blow a door o ff its hinges,
but—unlike a simple soldier or marine—airpower cannot see what is behind the door.
Airpower cannot attack what it cannot sense.

Without knowledge, airpower cannot defer
attacking that which it ought not attack.
One cannot assess the effects of air attacks
without understanding and predicting the
relationship of targets to adversary capability. Today, as the author suggests, we airmen
are unable either to assess or predict to perfection. All we know with certainty is that
combat has cumulative effects and that at
some point these take their toll on the enemy. To assert that "the real air assessment
usually comes after the war" (page 60) is
either to admit that we have scant idea just
what it is we are contributing or to embrace
the post hoc fallacy as a principal measure of
effectiveness. Airpower, when integrated
with ground power and naval power, can
bring a fight to its culminating point. How
much of that movement can be produced by
air always defies easy assessment.

Airpower can blow a door o ff o f its
hinges, but—unlike a simple soldier
or marine—airpower cannot see
what is behind the door.

What we do know with certainty, however, is that air and space power are about

applying force to the enemy's nodes, processes, webs, intersections, and unions to
impede the production, transportation, and
control of enemy combat power. When 10
Propositions, published in February 1995, asserts in an earlier section that "the last
American ground soldier killed by air attack
was in 1953" (page 53), it forgets the
friendly-fire episodes of Vietnam, of the
Gulf War, and the tragedy that occurred on
14 April 1994. Friendly fire casualties are a
risk when airpower attacks targets of opportunity or engages in close support. Attacks
against cruise missiles, small ground formations, vehicles, and helicopters may be essential in some cases, but they do not hurt the
enemy's nodes, processes, webs, intersec-
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tions, and unions enough to impede significantly the production, transportation, and
control of enemy combat power.
Thus, the intelligence that counts may be
more the abstract noun than the concrete
one. The intelligent questions to ask and answer are those that help identify the enemy's
nodes, processes, webs, intersections, and unions that produce, transport, or control combat power. Smart enemies will attempt to hide
and defend these. The author correctly notes
the importance of thinking in terms of Systems and assessing effects of attacks on key
elements in an enemy's systems. The next
step is to appreciate that it is combat power
production, transportation, and control that
count. The ground soldier in contact with
the enemy harbors no doubt as to "what"
produces enemy combat power in the form
of incoming rounds. The airman, like the
corps commander and the commander in
chief (CINC), also must Iook to the sources
of those rounds (factories, depots, caches),
their transportation (road, rail, airfields), and
their control (command centers, Communications nodes, leadership) and aim at their
destruction.
One of the reasons that airpower's individualized contribution to military success
defies easy assessment is that enemies are
bound to be resilient—bound meaning both
that they are obligated to resist and also that
we ought to count on it. Douhet's Vision of
destroying an enemy's will to resist by air attack remains a Vision. We must expect enemies and their hostile will to be tough and
durable. Bunkered or dispersed, disciplined
troops can take tremendous poundings from
bombs and artillery and still fight effectively. Anecdotal evidence from a few eagerto-please and compliant prisoners of war
flies in the face of a much larger body of empirical data. Our Army and Marine Corps,
for example, would not bolt and run if
pounded by enemy air. Some would die, but
the survivors would not run. Murderous enemy air attacks against our naval combatants
in World War 11 did not cause the US Pacific
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fleet to disengage. Yet, enemy troops on the
move over road or rail and colum ns of enemy combat power in transport are as lucrative targets for air as ship convoys are for
submarines. The disruptive effects of applying
airpower's striking power to the enemy's com bat power production, transportation, or forcecontrol nodes, processes, webs, intersections,
and unions are well documented. Airpower,
properly employed, can produce tremendous
shock and disorientation, but these are
merely opportunities to be exploited.
Speed and surprise do not, as the author
suggests, "som etim es substitute for mass"
(page 61). Rather, speed and surprise aim at
massing or concentrating effects—both
physical and psychological. To assert that
there is such a thing as "the conquest of
tim e" (page 61) by airpower is to posit some
magical, superluminal power that airpower
lacks. Squadrons of bombers and fighters can
move more quickly than the ground corps
or the carrier battle group. They can strike
deep and hard, but they do not conquer
time. The World War II bom bing o f Dresden and Hamburg, for example, produced
tremendous shock and destruction in a very
short period of time, but the dislocation was
not enough to bring the ruling Nazis to their
knees. Time is criticai to opportunity, but
air cannot thoughtfully be described as
"dom inating . . . tim e" (page 60). Perhaps
air "exploits" time to concentrate its physical
and psychological effects to erode the resilience of enemies more rapidly. Yet, even attacking 150 cities at once may not be
enough to end the fight.
Airpower can conduct "parallel operations" (page 61), but so can naval forces and
ground forces. Parallel operations against a
diverse set of targets simultaneously and at
multiple leveis are nothing new. Capt (later
Rear Adm) J. C. Wylie's notion o f cumulative
strategy and the targeting logic of the single
integrated operational plan (SIOP) are three
to four decades old. Parallel operations are
not a new discovery. Gen U. S. Grant used
them in the Civil War. To use air attacks
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against Washington, D.C., to illustrate the effectiveness of parallel air operations and
then ask, "Could we have maintained our
balance in the face of such an onslaught?"
(page 63) is somewhat off the mark. Might
we not inquire, "W here was the US Navy in
this case? Why did the Army's air defense
artillery not mitigate these attacks? Where
was the US air defense fighter force?" The
author chose the example. Why he chose
one that apparently or inadvertently trivializes our own Army, Navy, and Air Force is a
puzzle. A proposition—a hypothesis—proved
by a hypothetical case does not bolster the
strength of the argument.

Is it just bad luck that too few
airmen are CINCs, or is it because
airpower always supports
something larger than the applicatiort o f airpower?

One flaw in the current notion of parallel
war is the belief that the approach was invented by airmen during the Gulf War. Another flaw in the current notion of parallel
operations is that—like the linear image from
which the idea is drawn—parallel lines never
converge. Parallel-warfare theorists seem to
forget that it is the integration and convergence o f effects that seem to culminate in
success—not the parallel lines shooting off
into space. W hen using examples drawn
from the Gulf War in this section, 10 Propositions fails to note the effect o f the over
4 0 0 ,0 0 0 coalition troops at Iraq's borders.
These were not so irrelevant as to deserve
om ission. O m itting them, like damning the
defensive power o f the US Navy, Army, and
Air Force air defense force to irrelevance in
the ill-chosen example of the hypothetical
attack on Washington, is insensitve and may
risk calling the validity of the proposition
into serious doubt. This clearly could not
have been the author's intention.

The principie at work seems to be simpler
and more solidly grounded.
Combined
arms aim at convergent effects, and air and
space power—being so wonderfully flexible—
can be peculiarly strategic in effect. Air and
space power, according to Maj Gen Chuck
Link, bring speed, range, perspective, and
freedom of maneuver or agility to the fight.
These are the invaluable attributes that only
air and space power can contribute. Because
striking the enemy is the best way to create
opportunity, these attributes serve the aim of
force application. The objective of force application is to so harmonize the kinds of
force applied, where the force is applied, and
when it is applied that one increases the likelihood of a cascading collapse of the enemy's
combat power. The more rapidly these effects
converge, the better. Air can help the ground
commander collapse it on the front, the naval
commander collapse it inland of the beach,
and the theater commander collapse it from
the enemys capital outward. Air strikes can
create opportunities, but notions of parallelism are less instructive than an awareness that
convergent effects are the real goal.
Precision weapons have not redefined the
meaning of mass—the author's assertion notwithstanding (page 63). Mass in scientific
terms is one of the forms that energy takes.
Mass in military terms is merely the concentration of effects. M ass always has been the

shorthand for the concentration of force.
The noun force is both abstract and concrete.
Combat units—troops, weapon-delivery platforms, and weapons—possess energy and are
production units. They produce lethality or
force. Sometimes production capacity—the
lethal or forceful effect—is dependent on the
size of the production unit. Sometimes it is
dependent on the velocity of the force applied.
Sometimes size is unrelated to production capacity. Precision weapons, by concentrating
force to hit what they aim at (which may or
may not be what they should aim at) achieve
the desired lethal effects with fewer engagements than nonprecision weapons. This is
much the same awareness as realization that a
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Green Beret, SEAL, Ranger, or marine may be
a greater producer of lethality than a poorly
tralned, conscripted enemy infantxyman.
Predsion weapons do not redefine mass.
Rather, they accept in military Science what is
true in physics: things have intrinsic energy.
On the other hand, special forces, SEALs,
Rangers, and marines cannot precisely airdrop food bombs. This notion of food bombs
unfortunately may move small portions of
10 Propositions from the category of arguable
to the category of trivial. Nonetheless, the
predsion aerial delivery of food bombs—accepting for the moment that such things are
germane—poses very important questions
left unexplored by the author. Those questions are, Must an airman control the delivery of food bombs? Ought the delivery of
food bombs be controlled by a greengrocer
type of person? Or ought control of the delivery of food bombs be determined by the
objective of "bom bing" with food in the
first place? It seems that the aim or function
of an operation ought to determine its form
(as Sun Tzu and Clausewitz urged)—not some
a priori assertion of form apart from a consideration of function. While an airman
may be uniquely qualified to tell how best to
deliver food bombs, one cannot suppose
that an airman knows any better than anyone else why it is food that needs delivery or
where the food needs to go.
The important principie seems to be that
the o b ject of force application ought to determ ine the form of force control. There is
nothing talismanic or magic about airpower.
If joint professional military education for
us and our allies is effective, any strategist of
combined arms can advise where best to employ airpower to achieve its effects. Any targeteer can hunt for targets. But it may be
unlikely that any airman is better than anyone else in assessing the relationship of targets to effects. Many are less qualified. Is it
just bad luck that so few airmen are CINCs,
or is it because airpower always supports
something larger than the application of airpower? If unattended cockpits dominate at
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some time in the far future, for example,
must "airmen" control them? While the national command authorities might very likely
conclude that air and space power ought to be
centrally controlled in some future fight, the
form that control takes certainly will evolve.
Must the air com ponent commander and
staff reside in-theater or even in one location? In the future, just as today, the object
of force application ought to determine the
form of force control.
It is indisputable that "technology and air
power are integrally and synergistically related" (page 67). Yet, the principie airmen
ought to appreciate is that the inform ed application of superior technology can vitiate
the enemy. Having technology is not enough.
It must be assimilated in the right things, in
the right numbers. It must be applied with
superior concepts of operations and codified
in superior doctrine. Superior weapons—as
I. B. Holley, Jr., rightly observed in Ideas an d
Weapons (1953)—"favor" victory, but they do
not assure victory. Rather, the informed application of superior technology—informed
by experience and the knowledge gained in
realistic training, by sound doctrine, by innovative concepts o f operations, and by the
warrior spirit—can hurt the enemy badly. If
airmen help create the superior technology
and devise the superior concepts o f operations for employing it, then perhaps airmen
ought to control these applications. Likewise,
unless airmen so understand our profession
that they provide the operational pull and
technology push, they mortgage our future.
The goal o f 10 Propositions is to give us
airmen som ething simple and fairly solid to
stimulate our thinking about air and space
power. We already know that technology and
airpower are integrally and synergistically related. What we must internalize is that it is
not enough to have superior technology,
which does not guarantee superior airpower—
the Me-262 and V-2 being but two examples.
We must have the Vision to have the right
superior technology and apply it in the right
ways. Those things that promise to vitiate
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the enemy are usually the right things, and
hurting the enemy is usually the right way.
Likewise, one cannot fail to agree with the
proposition that "air power includes not
only military assets, but an aerospace industry and commercial aviation" (page 69). It
was as true when Mitchell and de Seversky
suggested it for airpower as it was when
Julian Stafford Corbett, Alfred Thayer Mahan, Teddy Roosevelt, and W inston Churchill suggested it for sea power. The more
provocative principie—and the one with
more significant consequences for airmen
and military airpower—is that technology is
u n con fin ab le. This means that in an era of
global engagement and econom ic enlargement, in a future that promises continued
real and virtual presence nearly everywhere,
the US cannot count on technological monopolies. Powerful, significant, or even superior
military technologies can no longer be confined and unavoidably will be deployed more
widely in the future than ever before in the
past. This includes the technologies necessary
for information and counterinformation Systems, transatmospheric vehicles, hypersonic
systems, ballistic and cruise missiles, satellites, sensors, air surveillance, target acquisition, target engagement, and attack
assessment. This means that some aspects
o f warfare could change rapidly and that
unexpected asymmetries could develop. It
means that in the near future close-in air
bases may no longer be sanctuaries for shortrange aircraft. It also means that the battle
space may quickly become so lethal that
some o f the other air propositions are called
into question. The principies, however, should
endure. This particular principie warns us to
keeping thinking and innovating.
This leads to a final principie—one disappointingly om itted from 10 Propositions. It
is that effective integration can produce

superior results. We fight with combined
arms. Jointness is not just something trendy
since the Goldwater-Nichols-Hollings Department of Defense Reorganization Act. It's
how we must fight. While one form of force
may be better suited to a particular function
than another, that fact in no way makes one
superior and another inferior, one "dominant and decisive," and another subordinate
or irrelevant. We must help the author of 10
Propositions Regarding Air Power meet the objective of the laudable effort. That effort is
aimed at increasing our "air-mindedness"
without in any way diminishing our appreciation for combined-arms employment.
This critique, remember, did not pull its
principies out of the ether. Rather, it used
and was dependent upon what the author of
10 Propositions Regarding Air Power provided.
The 10 propositions, as the Air Force historian tells us in the book's foreword, are "a
group of provocative propositions." They
are intended to provoke the discussion and
debate that help begin the dialectic, which
allows knowledge and wisdom to emerge.
That dialectic regarding airpower must occur
within each of the Services and among them,
both in the US and abroad. The aim is effective integration of all the instruments of
power.
In summary and toward that end, don't
just carry this book—as the Air Force historian suggests—in your flight suit or battle
dress uniform (BDU) pocket. Read it carefully and then read it again. It's a good book
and easy to read. When you can speak articulately to it, give it to soldiers, sailors, or
marines and ask them to read it. When
they've finished, ask them what they think.
They're your customers. You're their supplier of air and space power. In that dialogue, real leaming will continue.
□
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DESERT STORM

WAR, TIME, AND SUBSTITUTION REVISITED
D r H er ma n L. G il s t er

The military student does not seek to learn from history the minutiae o f
method and technique. In every age these are decisively influenced by the
characteristics ofweapons currently available and by means at hand for
maneuvering, supplying and controlling combat forces. But research does
bring to light those fundamental principies, and their combinations and
applications, which, in the past have been productive o f success. These
principies kttow no limitation oftim e.
—G e n D o u g la s M a cA rth u r
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DESERT STORM

I

N MY BOOK The Air War in Southeast
Asia: Case Studies ofS elected Campaigns,
the final chapter, entitled "On War,
Time, and the Principie of Substitution," is devoted to a discussion of the powerful roles that time and substitution play in
the art of warfare.1 Traditionally, nations
under attack-given sufficient time—effect
both product and factor substitution to a degree that in large measure attenuates the economic impact of military strikes against their
industrial and logistics sectors. The chapter
cites examples of this phenomenon from
World War II, the Korean conflict, and the
protracted war in Southeast Asia.
The above analysis calls for a return to
the concept of blitzkrieg. The greatest successes of both air and ground forces in modem
times
carne
in
short,
intense
combined-arms campaigns: the German blitzkriegs of World War n, the Normandy invasion,
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and the Six-Day War in the Mideast, to name
a few. These successes suggest that military
doctrine should be structured so that airpower
is used in conjunction with other forces in fast
and dramatic moves that give no opportunity
for the principie of substitution to come into
play.
It certainly appears that the experience in
Operation Desert Storm was consistent with
that hypothesis. W ithout a doubt, the coalition succeeded in rapidly crushing Iraq's
military forces in Kuwait and Southern Iraq,
and airpower was a decisive factor in this success. The entire campaign lasted only 43 days
and required only 100 hours of ground warfare to rout Iraqi forces completely. The campaign thus stands as an embodiment of the
philosophy advocated in my chapter "On War,
Time, and the Principie of Substitution."
Although coalition air forces performed
brilliantly, it later became apparent that we

Significam deviations occurred in the planned execution o f the a ir campaign. One began on the third d a y o f the war,
when Iraq launched Scud m issiles a t Israel. As a result o f the p olitical significance o f these strikes, the coalition b e gan intense operations to find, destroy, o r suppress the m obile m issile launchers. This effort continued throughout
ine war.
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The Iraqi a ir force h a d essentially “hunkered d ow n" to p ro tect itself. The coalition undertook a m ajor e ffo rt to find and
d estroy the sh elte re d a ircraft so that the Iraqis could n ot use them la te r in a surprise T e t-lik e ” offensive. Here, Steel
b la st d oors from an a ircraft sh elte r have been blown across the tarm ac a fte r a coalition a ir attack.

had not completely overcome the limitations
o f airpower revealed in past wars. The purpose o f this article is to update our experience with substitution and outline which
phenomena o f past wars continued to play a
moderating role during Desert Storm.
Since I viewed this war from afar—not
firsthand, as in Southeast Asia—I had to rely
on other sources for data and discussions
about the effectiveness of airpower. A primary source was the G u lf War Air Power Survey (GWAPS), commissioned by the secretary
of the Air Force and directed by Prof Eliot Cohen of Johns Hopkins University.2 This fivevolume study, produced by a team of civilian

and military analysts, is probably the most
comprehensive evaluation to date of airpower in the Gulf War. 1 gleaned additional
detail from Crusade: T he Untold Story o f the
Persian G u lf War by Rick Atkinson,3 whose
interviews with some 500 participants of the
war provide additional insight into aerial effectiveness and the interaction between the
military Services and their commanders.

Course of the Air Campaign
Desert Storm began on 16 January 1991
after a buildup of coalition forces over the

DESERT STORM

precedlng five months.4 During the first
two days, some of these forces executed the
most thoroughly planned and complex air
operations of the war. They struck virtually
all target sets but directed their heaviest effort against air defenses, airfields, and command elements of the Iraqi regime. Air strikes
also hit Iraq's electric power system and its nuclear, biological, and Chemical (NBC) capability. Attacks against oil facilities, railroads, and
bridges followed, as did an increasing number
of strikes in the Kuwaiti theater of operations
(KTO) to prepare the battlefield.
Two significant deviations occurred in the
planned execution of the air campaign. The
first began on the third day of the war, when
Iraq launched Scud missiles at Israel. As a result of the political significance of the strikes
against Israel, the coalition began intense
operations to find, destroy, or suppress the
mobile missile launchers. This effort continued throughout the war. The second redirection involved the destruction of Iraqi aircraft
shelters in which the Iraqi air force had essentially "hunkered down" to protect itself.
The strikes sought to destroy the sheltered
aircraft so that the Iraqis could not use them
later in a surprise "Tet-like" offensive.
From the second week on, the coalition
directed an increasing concentration of sorties against the KTO. Strike operations in
Kuwait aimed at sealing off the area from resupply, attacking traffic within the area, and
attriting the Iraqi army. To effect this attrition, commanders lowered altitude restrictions for some aircraft to improve bombing
accuracy, and aircraft employed laser guided
bombs (LGB) against Iraqi armor and artillery in a procedure referred to as "tank
plinking."
As the ground offensive approached, the weight of effort shifted from
the Republican Guard and theater reserve
units to attacks on Iraqi frontline divisions.
During the short ground offensive, which
began on 24 February, close air support
(CAS) had sparse opportunity to operate.
The lack of Iraqi resistance and the speed
with which coalition forces advanced negated
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the need for much air support. Most destruction was caused by aircraft striking strategic reserves and retreating columns of the
Iraqi army as it attempted to flee Kuwait along
avenues such as the so-called highway of
death. The war ended on 28 February with the
Iraqi army driven completely out of Kuwait
into a small comer of southeastern Iraq.

Strike Results
Air strikes during Desert Storm generally
fali into three categories: those against the
Iraqi army, those against targets that controlled the air and sea, and those against strategic
targets (fig. I).5 Most strikes (approximately
70 percent) targeted the Iraqi army. Those
against air and sea control targets made up
about 15 percent of the total and consisted
of attacks on airfields, air defense sites, and
Iraqi naval and Coastal facilities. Strategic
targets, the primary subject o f this review,
comprised the remaining 15 percent. For
purposes of the following discussion, I group
these targets under four headings: key production, deployed ballistic missile forces, lines
of Communications (LOC), and command and
control (C2). This breakdown provides a more
valid comparison with results attained against
similar targets in past wars.
Key Production

Key production targets in Iraq included electric power facilities, oil facilities, and nuclear
facilities. Strikes against electric power6 facilities carne early in the campaign, destroying or damaging an estimated 88 percent of
Iraq's installed generation capacity. Lights
went out in Baghdad, and available evidence
indicates that electric power throughout central and Southern Iraq was largely shut down
during the initial days of the war.
During the Linebacker II campaign in December 1972—the closest historical analog to
the strategic portion of the Desert Storm air
campaign—US air strikes reduced North Viet-
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Figure 1. Coalition Air Strikes by Day against Iraqi Targets (from Eliot A. Cohen and Thomas
Keaney, G u lf W ar A ir P ow er S urvey: S um m ary R eport [Washington, D.C.: Government Printing Office, 1993], 13)
nam 's electrical capacity by some 75 percent.
The North Vietnamese, however, met essential requirements for electrical power by cutting back nonessential functions and relying
on the system's inherent redundancy.7 Obviously, a similar response occurred in Iraq,
which possessed a relatively modem, redundant, and flexible power system and normally
used less than 55 percent of its capacity. The
decreased capacity caused by coalition air
strikes probably forced the leadership and military onto backup power and resulted in major
inconveniences; nevertheless, we could detect
no evidence of disaffection toward the Iraqi
leadership—one of the hoped-for objectives of
the strikes against electric power.
The peak effort against oil facilities8 carne
toward the middle of the campaign. The Central Intelligence Agency (CIA) concluded that
more than 90 percent o f Iraq's petroleum refining capacity was rendered inoperative.
The ironic aspect of all this is that Iraqi forces

required very little petroleum. The Iraqi air
force essentially sat out the war, and ground
forces in Kuwait used Kuwaiti refining capabilities and oil stocks. Even after the coalition initiated air strikes against Kuwaiti
facilities, sufficient stocks were available for
weeks of combat. Although it appeared prudent to strike oil facilities to lim it Iraq's
ability to wage a protracted ground war, in
actuality the attacks bore no significant military results—given the Iraqis' inability to
mount a coherent or protracted defense on
the ground. One might say that the impact
of strikes against oil facilities was limited
by the success of the air campaign against
other target systems.
This situation is in sharp contrast to the
one in which Germany found itself during
the last year of World War II.9 Fighting a
two-front war severely strained the German
economy, so the country had a criticai need
for oil. Consequently, the German oil industry

DESERT STORM

proved to be a lucrative target. Strikes against
North VietnanTs oil-storage capacity, however,
proved less lucrative. Although an estimated
70 percent of its oil capacity was destroyed
during Operation Rolling Thunder (1965-68),
North Vietnam's mode of operation required a
minimum of oil. It could import whatever it
needed from Communist allies.
An explicit military objective of Desert
Storm was destruction of Iraq's nuclear capabilities.10 After the Israeli strike on an Iraqi
nuclear reactor in 1981, Iraq restructured its
nuclear program to minimize its vulnerability.
The Iraqis initiated redundant methods for
producing fissionable material and made
each method less vulnerable to air attack
through concealment, dispersai, hardening,
and deception. Consequently, strategic air
attacks against nuclear facilities were far less
effective than had been expected.
The GWAPS team concluded that Iraq's
nuclear program was far more extensive and
dispersed than coalition planners realized,
that the Iraqis moved elements of the program away from coalition bombing after the
conflict started, and that significant pieces of it
either were not identified or not understood
by the time of the cease-fire.u As a result,
the United Nations (UN) inspection teams
identified and destroyed more of the Iraqi
nuclear program after the war than did the air
campaign during the war. Likewise, the UN
team uncovered some 150,000 dispersed
Chemical weapons that air strikes had not
destroyed.
These results are reminiscent of our experience with Germany in World War II and
North Vietnam during the war in Southeast
Asia. German dispersai of ball-bearing, aircraft, and other production plants, for example, helped attenuate the impact of
strategic bombing during World War II. Although primarily an agricultural country
with little industry, North Vietnam also dispersed portions of its industrial sector. In
addition, the North Vietnamese made extensive use of dispersai to protect limited Stores
of fuels, supplies, and equipment from air
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attack.12 Iraq's successful use of dispersai indicates that this stratagem remains a viable
counter to air attack—a factor with which
airpower must continue to deal.
Deployed Missile Forces

If dispersai proved to be a nemesis to strategic air attack, m obility was even more so.
This fact was particularly true of lraq's Scud
missile capability,13 which was of great political significance because Iraqi Scud launches at
Israel could have drawn that country into the
war and split the coalition of Arab nations.
Countering this threat required a major diversion of coalition air resources for Scud
search and attack. By war's end, nearly every
type of strike and reconnaissance aircraft
used in the war had participated in the effort
to bring the threat under control. This effort
included conducting continuous airborne
surveillance of Iraq, positioning strike aircraft over Scud launch areas for immediate
targeting, attacking com m unication circuits
thought to be transm itting Scud launch
authorizations, and attacking suspected Scud
hiding places. Although Scud launches decreased after the first week of the war, they
rose again during the final weeks (fig. 2). Postwar searches indicated that coalition air strikes
destroyed few, if any, mobile launchers and
that 19 survived the war.
Mobile Scud crews were capable o f moving from hiding sites, firing, and—within
m inutes—hiding again before aircraft could
attack them. Moreover, the Iraqis reduced
prelaunch electromagnetic emissions that
might give away their locations prior to
launch and seeded the launch areas with
high-fidelity decoys and other vehicles. They
displayed ingenuity in the use o f decoys by
placing mock missiles among barreis o f diesel fuel to simulate secondary explosions
when hit and by installing aluminum reflectors to emit confusing radar signatures and
heat generators to baffle infrared detectors.14
Consequently, confirm ing the destruction of
any Iraqi mobile launchers during the war

88

AIRPOWER JOURNAL SPRING 1996
35 - r Total Scuds Launched
Maximum Launched
in Three Minutes

1st

2d

3d

4th

5th

8 Days

W eek

Figure 2. By-week Launch Totais and Maximum Salvo Size for Iraq: Scuds (from Eliot A. Cohen and Thomas Keaney, G u lf W ar A ir P ow er Survey: S um m ary R eport [Washington, D.C.:
Government Printing Office, 1993], 88).
proved impossible. Although aircrews reported destroying around 80 mobile launchers, most reports reflected destruction of
decoys and objects that provided Scud-like
infrared or radar signatures.
During Linebacker II, our forces experienced the same problems with surface-to-air
(SAM) missile sites. The North Vietnamese
were able to relocate their SAM sites rapidly—
within four hours. Consequently, only two
of 13 SAM sites attacked during the campaign were damaged.15 Even in Desert Storm,
despite our inítial success against the Kari air
defense system, the Iraqis found ways to regenerate portions of the system and fire radarguided SAMs right to the end of the war.
Likewise, Silkworm sites used in Iraq's Coastal
defense remained a threat to the end.16
L in e s o f C o m m u n ic a tio n s

Although Desert Storm planners included
LOCs17 in the strategic category, strikes

against the enemy's road and railroad network traditionally have been considered part
of the interdiction effort—and probably still
should be. The objective of these strikes
during Desert Storm was to isolate the KTO
and disrupt Iraq's ability to resupply its
forces. Because the LOCs frequently crossed
rivers, bridges became key targets of air operations to isolate the theater.
The interaction between coalition and
Iraqi forces in the air-interdiction sphere
reads much like a script from Southeast Asia.
To offset the destruction of their bridges, the
Iraqis rerouted traffic to secondary routes,
constructed temporary bridges, used amphibious ferry vehicles, and built earthen
causeways. The Iraqi army possessed a variety
of bridging equipment, including pontoon sections, ribbon bridges, and self-propelled ferries.
Much of this equipment was prepositioned
and concealed near key bridges that might be
targets of air attack. The ingenuity of the
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Iraqis in coping with coalition strikes against
the LOC network was aptly described by
Gen Charles Horner, the coalition air commander:
A nybody th at does a cam p aign against
tran sp o rtatio n system s had b etter bew are! It
looks d eceivin gly easy. It is a to u g h n u t to
crack.
The Iraqis were very in g en iou s and
ind u striou s in rep airing th em o r bypassin g
th em . . . . I have never seen so m any p o n to o n
bridges.
W h en th e can ais n ear Basra were
b o m b ed , they ju st filled th em in w ith dirt and
drove acros s th e d irt.18

Another problem that has surfaced continually in past wars is that route capacity
was considerably greater than that needed
for resupply of combat forces. Whereas total
route capacity stood at around 200,000 tons
per day, Iraqi resupply required only 10 to
20 percent of this figure. To become less detectable by air, the Iraqis (as did the North
Vietnamese) shifted from multivehicle convoys to single trucks, traveling largely at
night. Moreover, sizable stocks of ammunition, petroleum, food, and water had been
accumulated in the KTO—enough to support
35 to 40 days of combat—to hedge against
any LOC vulnerability.
In spite of sufficient supply tonnages for
combat operations, the Iraqis quickly gave
way when the ground offensive began. Spot
shortages of food and other supplies developed, and the Iraqis found it impossible to
counter coalition thrusts. As with the Germans during Operation Strangle in Italy and
the North Vietnamese during their invasion
of South Vietnam in 1972, airpower severely
limited the Iraqis' ability to position men and
materiel in the right place at the right tim e.19
Mobility denial rather than supply denial again
had been the key to coalition success.
Ira q i Comm and and C ontrol

With these strikes, the campaign planners
hoped to disrupt the central nervous system
of Saddam Hussein's regime.20 They targeted the various government facilities used
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by Saddam and his associates to rule the
country, maintain control over the people,
and direct military operations. Some planners felt that these strikes would lead to the
overthrow of Saddam's Baathist regime and
the severance of Communications between
Baghdad and Iraqi military forces in the
KTO—somewhat reminiscent of the hunt for
Ben Franklin's "horseshoe nail" that would
critically cripple Germany's war effort. In
this case, the focus would be enemy leadership rather than production.
Looking first at the Communications network, we find that the Iraqis possessed a
modern, computerized, and highly redundant system. Completely severing a system
this flexible and redundant would be extremely difficult—if not impossible. By the
second week, it had become apparent that
Iraq's national-level telecom m unications
system had not collapsed as a result o f attacks on central switching facilities and microwave relays. Although we noted some
disruption, the system tum ed out to be
more redundant and more able to reconstruct itself than originally anticipated. The
search to find the telecommunications "straw
that would break the camel's back" continued
to the end of the war—but to no avail.
During Linebacker II, we struck five of
North Vietnam's telecom m unications facilities, but they did not prove to be lucrative
targets. The strikes had the effect only of
producing a few brief periods o f interrupted
operations. The redundancy in the system,
however, allowed the North Vietnamese to
maintain all necessary operations. Poststrike
analysis indicated that we achieved little of
military value and that the psychological impact was questionable.21
The impact of Desert Storm strikes against
command and leadership targets was also
questionable. Although we noted considerable
disruption, coalition forces did not succeed in
toppling Saddam Hussein or completely severing his Communications with the KTO during
the 43-day war.22 Saddam Hussein survived not
only the war itself but, in its aftermath, re-
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tained enough military power to quell Kurdish and Shiite uprisings in the north and
south, respectively.23 He was also able to continue radio broadcasts to his subjects throughout the war.
Through the ages, airpower apparently
has been unable to affect political stability
or a population's will to continue the
fight.24 As noted by the GWAPS team, Iraq's
military forces proved to be the weak link—
not its political regime. The Germans never
overthrew Hitler after the massive area
bombings of Germany's cities, nor did the
North Vietnamese ever turn on Ho Chi
M inh.25 Even after the intensive Linebacker
II bombings of Hanoi and Haiphong, nothing indicated that the North Vietnamese leadership had lost control of the situation.26

Allied Air Management
W hile on the subject of C2, one should
pay attention to the concept of a single manager for air, which was inaugurated to direct
the coalition air war during Desert Storm.
One o f the primary campaign lessons from
Linebacker II was the need for a single manager for air resources.27 The separation of
the strike effort by geographical areas, with
Air Force strikes confined to one area of
North Vietnam and US Navy strikes to the
other, prevented the optimal integration of
forces and ordnance in each of the areas.
Moreover, the com plexity of C2 for employment of B-52s was a major problem. Scheduling and support of B-52 strikes required
constant coordination between major command elements, including Strategic Air Command, the overall com m ander o f US forces
(M ilitary Assistance Command, Vietnam
[COMUSMACV]), Headquarters Seventh Air
Force in Vietnam, and the Navy's Task Force
77 in the Gulf of Tonkin. A single command
authority in control of all air assets could have
better insured proper allocation of air resources to various areas and could have made
maximum use of aircraft and ordnance mixes.

During the fali of 1990, Gen Norman
Schwarzkopf, commander in chief (CINC)
for Desert Storm, designated General Horner
of the Air Force as the joint force air component commander (JFACC) for all coalition air
forces. Thus empowered, Horner could concentrate his air resources where he thought
they could best support the CINC's overall
war objectives. In spite of this authority, interservice rivalry at times constrained Horner's
ability to function with supreme authority.
From the beginning, the Army, Navy, and
Marine Corps were concerned about someone else having control of their air assets.
The Navy resented the aircraft rules of engagement, which discriminated against Navy
planes because they lacked the electronic
means of distinguishing friend from foe at a
distance; further, the Navy wanted control of
its aircraft to defend the fleet.28 Determined
to avoid fratricide, the CINC supported Horner's more restrictive rules. Likewise, the
Marine Corps thought that the very existence of its integrated air-ground team meant
that the Corps should control its own aircraft.29 In the end, the Navy and Marine
Corps were allowed to reserve many sorties
for their own use.
The Army accepted the notion of a single
manager for air, but corps commanders worried about whether their needs would receive
adequate attention from an Air Force that
might wish to fight the war its own way. Disputes with the Army persisted until a greater
weight of effort shifted from strategic targets
in Iraq to battlefield preparation in Kuwait.
Even so, disputes continued. During one
such incident, the CINC ordered heavy bombing of Iraq's Republican Guard, while the
corps commanders—unaware of the CINC's
direction—called for strikes against Iraqi artillery in the frontline forces.30
In spite of such frictions, the concept of a
single manager for air was an improvement
over the diverse control exercised in previous wars. Moreover, as the GWAPS team
stated, the superabundance of coalition aircraft, the absence of serious opposition in
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the air or of effective attack against coalition
air bases, and the ability of the coalition to
choose the timing of the war's beginning all
meant that neither the CINC nor the JFACC
had to make harsh choices in unfavorable
circumstances. They never had to strip the
Marines of air support provided by Marine
aircraft or endanger the fleet by leaving it
with less than full air defenses, and they
never had to remove air cover from soldiers
in the face of an enemy attack.31

Conclusion
Regardless of the shortcomings discussed
above, there is no doubt that the United
States and its allies scored a brilliant victory
in the Gulf. The war saw the full emergence
of airpower as a preeminent factor in modem combat, a fact which led some advocates
to declare that airpower had come of age—
that technology had finally caught up with
doctrine and that airpower alone could win
future conflicts, à la Douhet.32 Some people
even considered airpower the linchpin of a
new Pax Americana, just as land power had
characterized Pax Romana and sea power
had characterized Pax Britannica. Other airpower adherents, including the Air Force chief
of staff and the JFACC for Desert Storm, recommended caution, citing the environment
in which Desert Storm was fought.33 First,
the Gulf War took place in open-desert terrain well suited to the effective employment
of airpower. Historically, battles fought in
the desert tend to be decisive; armies cannot
rely on topography, as did the North Vietnamese in Southeast Asia, to cover their actions. As
Rick Atkinson observes, bones litter the
world's deserts to prove the point. In Operation Compass in December 1940, the British
completely annihilated 10 Italian divisions in
North África, capturing 130,000 prisoners. At
El Alamein, Rommel lost 55,000 men and 450
tanks in a fight that marked the beginning of
the end of the Third Reich. "Just as the desert
is incapable of compromise, battles fought
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therein result in total victory or total defeat."34
Second, although Desert Storm was
touted as a high-technology war characterized
by precision strikes by advanced aircraft and
missiles, the data indicate that certain reservations are warranted. Some o f the oldest
aircraft in the Air Force inventory—including
the B-52, F -lll, A-10, and KC-135—were in
greatest demand, and of the total number of
weapons expended during the war, only
about 8 percent were precision guided.3s
Even the more accurate delivery Systems experienced their share of misses. For example, of the 167 LGBs dropped during the first
five nights of combat by Air Force F-117s, 76
missed their targets because of pilot error,
mechanical or electronic m alfunctions, or
poor weather.36 Of 288 Tomahawk cruise
missiles fired by the Navy, only about half
struck their targets.37 And the Army subsequently found that only 9 percent of its Patriot engagements resulted in confirmed
Scud kills.38
Weather was a major factor in strike accuracy and the ability to use precision guided
weapons. In the first three weeks of the war,
approximately half of the attack sorties into
Iraq had to be diverted to other targets or
cancelled because of weather-related problems.39 Although the weather was worse than
forecast, it was better than aircraft might experience in other areas of operation. During
Linebacker II, for instance, on only three afternoons of the 12-day campaign was cloud cover
high enough to deliver LGBs.40 The call for a
better all-weather bom bing capability remained largely unanswered in the Gulf War.
Technology, at least at the time of Desert
Storm, still had a way to go.
A final factor affecting the war was that
the coalition command had greatly overestimated the size and capability of Iraqi forces.
Although the command estimated 5 4 0 ,0 0 0
Iraqi troops in the KTO, the GWAPS team
estimated only 336,000 in place at the start
of the air campaign, with not more than
2 0 0 ,0 0 0 to 222,000 remaining when the
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ground offensive began.41 Against this force,
the coalition had marshaled some 700,000
troops. The relative inferiority of the Iraqi
forces became apparent even before the
ground offensive—at the battle of Khafji, in
which the Iraqis performed so ineptly.
Did Desert Storm marshal in a new era for
military forces—a revolution in warfare?42 I
have my doubts. The conditions and environment under which coalition forces operated during Desert Storm were close to ideal.
We may never again face an adversary under
circumstances so congenial to airpower. We
need only look back to the war in Southeast
Asia to remember the limitations of airpower against a determined foe sheltered by
mountains and thick foliage.
Even more important is the fact that many
o f the actions taken in the past to alleviate the

impact of strategic bombardment remained effective during Desert Storm. Dispersai, deception, redundancy, and improvisation are the
nemeses. These counters require costly, laborintensive substitutions, but such costs are normally tolerable. The limits of strategic air attack
encountered as far back as World War II manifested themselves again over Iraq in 1991.
Substitution did not die with Desert Storm
but remains an enduring facet of warfare.43
What in large part was nullified in Desert
Storm was the mitigating effect of time. Allied forces used airpower in conjunction
with other forces in fast and dramatic moves
that gave little opportunity for the enemy to
respond or for the principie of substitution to
come fully into play. That was the success and
the lasting legacy of Desert Storm.
□
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ANKIND'S machines, his routes
of travei and commerce, and
the environment in which he
has fought his wars were until
relatively recent times confined to two dimensions that were restricted to the earth's
surface—land and sea. During this long period, control of certain routes on land and
sea have played criticai roles in determining
the wealth and power o f nations. Napoléon
said that the world could be his if only he
had control of La M anche (the English Channel) for a day. The Fulda Gap, now a peaceful valley in central Germany, was once the
focus of cold war land forces facing each
other for over four decades. Criticai choke
points like the Suez and Panama Canais and
the Straits of Gibraltar and Hormuz are so vital to world trade that the mere threat of closure incites talk of war. Enormous riches in
the form of oil, raw materiais, and finished
goods pass through each daily.
Russia's
struggle for a warm-water port that would
offer opportunities for trade, commercial
development, and military power motivated
the wars of Peter the Great as well as many of
his successors, both imperial and communist.
Ideas about the supreme importance of
the sea as a decisive factor in history as advocated by Alfred Thayer Mahan changed
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suddenly in the twentieth century when
man first challenged the third dimension.
Aircraft could now overfly the bottleneck
and relieve the blockade, as in the Berlin airlift, or fly over the "Hump" to China. Aerial
observation revolutionized battlefield intelligence for the commander, and the longrange bomber added a new aspect to
strategic warfare. Air occupation of hostile
territory was conjectured and applied, albeit
with arguable success. The sea and land
routes remained valuable, but the new dimension of airpower redefined our ideas of
time, borders, and military strength.
The next logical step, space, had an impact at least as im portant as that o f the
airplane. Near-instantaneous worldwide
com m unication, real-time imaging and surveillance, and the spectre of an unstoppable
nuclear exchange with less than an hour's
warning changed the world. Satellites have
an operational lifetime of years instead of
the hours of an aircraft mission.
Once
launched, they are difficult to detect and
even more difficult to intercept or neutralize. Control and access to important land,
sea, and air routes and the infrastructure are
still vital to power and wealth. Today no nation or organization is capable of competing
on the world stage without access to space
assets. It's the ultimate high ground, but
space systems have their vulnerabilities also,
one of which looks, at least at first glance,
strikingly like an example of Mahan's proverbial narrow seas.1
The choke points of low-earth orbit, the
antipodal zones, are of vital interest to the
space user.
A detailed understanding of
what antipodal zones are, where they can be
found, why they're important, and what we
can do to exploit them is crucial to accomplishing aerospace control—a primary role of
the US Air Force. This article provides that
understanding as well as recommendations
for both using antipodal zones to achieve
aerospace control and mitigating our vulnerabilities to them.

95

Definition
The insertion of an artificial satellite into
earth orbit requires a great deal of energy
due to the earth's eastward rotation. This
energy is needed to lift the satellite above
the atmosphere and to accelerate it from its
local, initial velocity on the launchpad to orbital velocities of greater than 7.5 kilometers
(km) per second. Once this is done, the satellite will remain in orbit indefinitely, without any additional expenditure of energy,
unless it comes into contact with the upper
atmosphere.
Since the beginning of the space age,
Chemical rockets have launched every artificial satellite—manned and unmanned. While
this is not the only way to space, it will almost certainly remain the method o f choice
for the foreseeable future. In terms o f orbital analysis, a Chemical rocket launch is
very simple. Because of the short total engine burn time (10 minutes or less), the orbital insertion point is generally considered
to be at the same longitude and latitude (but
not altitude, obviously) as the launch site.
Once burnout occurs, if there are no
other engine burns, the satellite will follow
an elliptical path in a fixed plane that contains the insertion point and the earth's center and is parallel to the vehicle's position
vector (fig. 1). Given the definition of the
orbit shown in figure 1, one sees that regardless of the satellite's launch direction (i.e.,
the compass direction of its velocity vector
at orbit insertion), all of the possible orbital
planes contain a third criticai point besides
the earth's center and the launch point, defined here by the vector - Ri.
Figure 2 displays this same feature, but in
terms of orbital ground tracks on a flat projection map for satellites launched into a
1,000-kilom eter altitude orbit from Cape
Canaveral. This third point—called the antipodal point—is located exactly opposite on
the globe from the launch/orbital insertion
point. We define an antipodal zone (AZ),
then, as an area on the earth's surface directly opposite from the orbital insertion
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points possible at a specified launch complex. When one takes into account the rotation of the earth under the satellite during
the period in which the satellite traveis from
insertion to antipodal point (approximately
11 degrees of longitude for low earth orbit—
LEO), the adjusted antipodal zone (AAZ) for
a launch site will be centered somewhere near
11 degrees west of the launch site's antipodal
point. Any satellite launched into LEO ( an altitude less than 1,000 km) from Cape Canaveral will pass over its AZ provided the
spacecraft performs no other orbital maneuvers in its first half-orbit. Therefore, if one is
looking for the ideal point from which to

Figure 1. Orbital Geometry

observe any satellite launched into LEO from
a specific spaceport, they need look no farther than the antipodal zone!

Implications and Significance
In the nineteenth century, Alfred Thayer
Mahan's treatise, The Influence o f Sea Power
upon History 1660-1783, discussed naval
blockades that contained the maritime threat
posed by an enemy fleet (e.g., the simultaneous British blockade of Toulon, Brest, the

Figure 2. Orbital Track lllustration (Adjusted antipodal point for Cape Canaveral; altitude = 1,000 kilometers)
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coast along the Bay of Biscay, and Cadiz)2
and the control o f key straits that could effectively deny necessary commercial trade to
colonial nations of the era. Today space
control is defined as operations that ensure
freedom of action in space for friendly
forces while lim iting or denying the enemy
freedom of action in the use of its space Systems during conflict.3 Is it possible, then, to
blockade space? Can we effectively deny an
enemy's access to space in the early stages of
a conflict or at any time our adversary attempts to deploy additional space assets,
such as surveillance, Communications, or orbital antisatellite (ASAT) vehicles?
The complexes capable of supporting a
satellite launch are very well known. Several
are located in littoral regions and could be
neutralized by air or naval strikes using conventional munitions. Launch complexes are
not currently heavily fortified, nor are the
launch vehicles themselves able to absorb
much damage. Other, possibly more important, launch sites, however, are located well
inland and would require either a spaceborne
intercontinental ballistic missile (ICBM) attack
or an air strike involving a very long and
dangerous overflight of enemy territory. In
the latter case, it might be preferable to intercept the launched satellite after its postboost stage but before it is fully operational
or has in fact completed its first orbit. Antipodal zones hold the key to this type of operation.
Once the launch sites are located, the associated antipodal zones are also known.
For low earth orbits, then, the satellite will
pass almost directly the AZ about 45 minutes
after launch. In the antipodal zone, friendly
space control assets can be brought to bear
against the target to either intercept and, presumably, destroy it or to examine and characterize it via remote sensors, be they
electrom agnetic (radar) or optical (telescopes). These assets could be either shipbased or airborne, since the antipodal zones
m entioned are over open oceans.
In short, antipodal zones can be thought
of as the modern-day space equivalent of

passes or straits. Control of these points,
comparable to the control of naval choke
points found in Mahan's theory, could effectively deny space access to others. Allowing
others to control our antipodal zones could
be a fatal mistake.

Interception
The first required task prior to interception or detection at an AZ is launch detection. Current Air Force Space Command
(AFSPACECOM) assets such as Defense Support Program (DSP) satellites would certainly
be responsible here since this is part of their
current mission. Once alerted, components
of the US Space Command's (USSPACECOM)
space surveillance network could relay preliminary orbital element data to interceptors
(air or sea) at the AZ.4 Radar data at the antipodal zone would then provide additional
data to facilitate the terminal phase of interception. Such a mission seems to fit a shipbased system because of the size of radar
needed to detect the incom ing satellite soon
enough to allow interception.
However,
without some prior warning from DSP or another system as to the direction of the incoming satellite, interception by a sea- or
air-launched missile could be quite difficult
because of the speed of the target.
A kinetic-energy intercept has its disadvantages. Most notably, the explosive disintegration of an orbiting satellite can add
literally thousands of potentially lethal
pieces of debris, each traveling over 7.5 km
per second. These pieces of space junk can
becom e widely dispersed due to changes in
each chunk's orbital elements from those of
the original satellite caused by the explosion
and natural orbital perturbations (such as
solar and lunar gravity, earth's oblateness,
solar pressure, and so on) that act on any orbital body. The net result may be the poisoning of an entire orbital belt—something we
do not currently have the means of cleaning—making it useless or very dangerous for
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any assets, friendly or otherwise, that either
traverse the belt or operate in it. This poisoning would be minimized for low orbits
below 500 km because atmospheric drag
would cause the reentry of most debris over
time; above 500 km, however, the debris
may stay in orbit for decades. AFSPACECOM
currently tracks over 7,000 objects as small
as 10 centimeters in LEO and one meter in
geosynchronous earth orbit (GEO), although
it has been estimated that there are 40,000
to 80,000 untrackable fragments in LEO
down to one centimeter in diameter—nearly
half of which are a result of nearly 100 satellite breakups since 1961.5 Of course, any
breakups caused by impacts with orbital debris would only serve to magnify the problem by producing even more high-speed
space mines.
The use of a directed-energy weapon such
as a laser would reduce necessary warning
time even more because intercept occurs at the
speed of light. In many cases, the chances of
explosion and debris creation would also be
reduced, but these benefits are tempered by
the increased difficulty in assessing a target
kill. Atmospheric conditions may also decrease the effectiveness of a laser, depending
upon the wavelength chosen and the availability of adaptive optics necessary to compensate for atmospheric distortions of the beam.
What goes into LEOs and which of these
satellites might be viable targets for antipodal-zone interception? Of primary military
interest at low altitudes, high-resolution imaging satellites would probably be the first
target of our proposed antipodal-zone interceptors. Signals and electronic intelligence
(SIGINT, ELINT) satellites, responsible for
eavesdropping on a potential adversary's radio traffic, might also be found at these altitudes.6 The disabling of an enemy's
space-based reconnaissance systems—engaged
in both imaging and data collection—could
effectively blind them during the criticai
early stages of an attack, especially in a situation in which friendly forces also have control of the airspace in the theater of
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operations, thus preventing aerial reconnaissance. In fact, the interception of newly
launched platforms could even prevent an
attack by making the enemy's chance of success too small to bear.
Fractional-orbit warheads—those that com plete more than one-half but less than a full
orbit prior to reentry and target strike—
would also be vulnerable to antipodal-zone
attack. The Soviet Union tested just such a
system (a modified SS-9, Mod 3 Scarp)7 in
the 1960s. However, conventional ICBM and
submarine-launched ballistic missile (SLBM)
reentry vehicles, as weil as intermediaterange ballistic missiles (IRBM) and theater
ballistic missiles like the Scud, would not be
vulnerable, since they reach their target in
less than half an orbit ( i.e., prior to passing
over their launch site's antipodal point).

Problems with the Concept
Obviously, there exists a very important
class of satellites that would seem to be vulnerable to early attack at antipodal choke
points, but can this vulnerability be m inimized or eliminated altogether by either a
potential enemy or by American forces seeking to protect their space assets? Also, what
types of satellites simply cannot be reached
using this strategy due to their operational
orbits? The latter question will be addressed
first, continuing the discussion o f satellite
missions and their related orbits.
Three important classes of spacecraft are
typically placed into orbits that do not lend
themselves to antipodal-zone interception—
commmunications, missile early-warning, and
navigation satellites.
Missile early-warning
satellites, most current Communications satellites, and many meteorological satellites
are found in geosynchronous earth orbit. A
satellite at GEO altitude (35,786 km) and
zero inclination (i.e., the orbital plane lies in
the earth's equatorial plane) rotates around
the earth at precisely the same rate that the
earth rotates about its axis. The result is a
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Figure 3. Combined Plane Change at Apogee of GTO
geostationary orbit (GSO), in which the satellite remains over the same spot on the
equator, looking down over nearly half of
the earth's surface. Three such satellites, appropriately spaced longitudinally,
have
worldwide coverage except for relatively
small areas over the poles.
To put a satellite into GSO, the launch vehicle usually first inserts the spacecraft into
LEO. As the satellite passes the equator,
headed either northbound or southbound, an
upper stage ignites, propelling the spacecraft
into a geosynchronous transfer orbit (GTO).
GTO is a highly elliptical orbit whose perigee (lowest altitude) is that of a typical circular LEO (e.g., 2 00 km) and whose apogee
is at GEO altitude (35,786 km).
W hen the satellite reaches apogee, an in-

tegral upper stage or apogee kick-motor provides the necessary energy to circularize the
orbit and change the inclination to zero degrees (fig. 3). This final maneuver is called a
com bined plane change, since the two
thruster burns generally needed to circularize an elliptical orbit or to effect a plane
change are combined into one. A GTO usually has the same inclination as the launch
site's latitude—as is the case for a due-east
launch that takes full advantage of the
launch site's tangential velocity caused by
earth's rotation. Like any satellite launched
directly into orbit, one in GTO will j ss over
its antipodal point, since Lhe tíu-.iSier burn
that moved it from LEO to GEO did not
change the orientation of the orbital plane,
only the size of the orbit. Unfortunately, be-
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Figure 4. High-altitude Orbits (to scale)
cause of the size (semimajor axis) of the orbit, the elapsed time to where the satellite is
directly over the launch site's antipodal
point may be up to five hours. The earth
may have rotated over 60 degrees in this
time, much greater than the 11 to 13 degrees
for LEO! Our intercepting platform, waiting
at the LEO antipodal point will be nowhere
near this point, and the rocket needed to intercept would be prohibitively large anyway,
since the satellite's altitude would be much
greater as well. If the optics problems due to
beam propagation over such a large distance
and through the atmosphere could be
solved, however, laser interception might
still be possible if we stationed our directedenergy weapon at an anticipated GTO antipodal point.

Other orbits above LEO that would cause
similar problems for interception include
those at semisynchronous (12-hour period)
altitudes. Circular semisynchronous orbits
are used by satellites in the GPS constellation, while Molniya orbits—inclined, highly
eccentric, but still 12-hour orbits—are used
by the Russians to provide Communications
support to high-latitude (polar) regions. In
each of these cases, a prepositioned antipodal-zone LEO interceptor—particularly of the
kinetic-energy kill variety—would be of little
use. Figure 4 shows a comparison of the
above orbits, while figure 5 shows the antipodal point for each orbit type (GPS, Molniya, and a first-chance GTO) projected onto
the surface of the earth for a launch from
the Russian complex at Tyuratam.
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Figure 5. Illustrations of Adjusted Antipodal Points for Various Launches from Tyuratam
As another example, consider the case of a
satellite launched directly east (minimum
initial inclination) into GTO from the
Xichang launch complex in China. If at the
descending node a tangential thruster burn
(i.e., in the same direction as the satellite's
velocity vector, V) is accomplished resulting
in a GTO, the satellite's ground track would
pass no closer than 2,394 km from the
launch antipodal point and approximately
1.000 km from the antipodal point adjusted
for earth rotation (AAZ) at an altitude of
5 .0 0 0 km. Because o f this high altitude,
however, line-of-sight contact would be possible from both points. Instead of the 44
minutes elapsed time from launch to antipodal (half-orbit) point typical of satellites in
LEO, nearly 98 minutes will have passed.

A related weakness in the concept o f antipodal interception is that posed by the orbital maneuvering capability possessed by
many satellites besides those placed in GSO.
The plane-change maneuver used to zero the
inclination of a satellite in GSO can be accomplished by any satellite. If, for example,
a plane change is effected during the first
half of a satellite's orbit using onboard
thrusters or a strap-on upper stage at the descending node of a satellite launched from
the northern hemisphere, the satellite may
not pass over its launch site's AAZ. Most
LEO satellites, however, are launched directly
into their operational orbits to minimize use
of onboard fuel and to maximize either payload or Service life. Any fuel expended to accomplish evasive orbital maneuvers reduces
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fuel that otherwise would be used for on-orbit station keeping to counter orbital perturbations, maintain proper satellite attitude, or
to power onboard systems. StilI, because of
the relatively low altitude involved, these
maneuvers can take LEO satellites out of
range (line-of-sight) for waiting AZ interceptors.
As an example, consider the case of a
1,000-kilogram reconnaissance satellite
launched from Kourou, French Guiana, into
a polar (í = 90°) circular orbit at an altitude
of 200 km. As it passes over the North Pole,
the satellite fires an attached upper-stage
thruster directed in such a way as to maximize the orbital plane change while keeping
the circular orbit altitude constant. If the
objective is to change the orbit sufficiently
so that the satellite is out of the line-of-sight
of a surface detection/interception station at
the AAZ, there are several strap-on commercial upper stages that can easily achieve this
levei of performance.8 Although the added
weight would be expensive, it would by no
means be prohibitive and would be well
within the launch capability of an Ariane 4
rocket. Obviously, if an enemy is aware that
his launch site's AZ is controlled by opposing forces for a specific orbit altitude, he can
take substantial and fairly simple steps to bypass this choke point, much like an aircraft
taking an alternate route to the target. The
additional costs are real (between $5,000
and $50,000 per kilogram, depending upon
the system used)9 but not insurmountable,
especially in situations where national security
is involved.
Probably the most serious threat to this
new strategy of orbital strangulation comes
from the development of mobile launchers.
The United States currently has one operational mobile launcher, the air-launched
Pegasus rocket produced by Orbital Sciences
Corporation. First launched in April 1990
from off the Pacific Coast near Monterey,
Califórnia, Pegasus is a winged, three-stage,
unmanned vehicle carried aloft by the same
USAF-owned, NASA-operated B-52 (#0008)

103

that was used to launch the X-15 in the early
1960s. Orbital Sciences has since acquired a
Lockheed L-1011 for later launches, but the
point remains that such a system could be
flown to any point on the globe for
launch.10 The benefit for evading an antipodal-zone interception is obvious: Intercepting forces would not know the launch
antipodal point until after the launch,
greatly reducing the chances of having earlyintercept assets on hand.
Taurus is another system produced by Orbital Sciences Corporation. This standard
vertical-launch, four-stage vehicle uses the
same first stage as the Peacekeeper missile.
The upper three stages are identical to the
Pegasus rocket. What makes Taurus unique
is its low-infrastructure launch capability.
Originally contracted by the Defense Advanced Research Projects Agency (DARPA),
Taurus is designed to place small satellites
into LEO within 72 hours of command, following a five-day setup on a standard cement slab not unlike what could be found at
any airport.
The entire system is easily
transportable to provide for wide deployment and surge launch capability.11 Only
very good intelligence gathering and mobile
interceptors guarantee antipodal-point interception for a satellite placed into LEO by
such a system.
Other future systems that could make antipodal-zone interception impractical are reusable launch vehicles (RLV) such as fully
operational versions of the National Aeronautics and Space Administration (NASA) X33 and X-34 RLV technology-dem onstration
programs. These systems may be self-ferrying and capable of operating at launch sites
requiring little specialized support such as
standard airport facilities or, in some cases,
any flat piece of ground. Additionally, RLV
systems are inherently more maneuverable
than the standard direct-launch, expendable
vehicles that have monopolized the launch
industry since the days of Sputnik.
Whereas Pegasus is the only currently operational mobile launch system, there is little
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doubt that other nations have the technology available. For example, in 1991 Space
Commerce Corporation proposed using
SLBMs of the former Soviet Union to launch
small payloads into LEO from Delta-class
submarines.
The Vysota (SS-N-8 Sawfly),
Volna (SS-N-18 Stingray) and Shetal (SS-N-23
Skiff) could all launch satellites into orbit
with no more warning than an SLBM attack
and, of course, very little time to position
forces in the correct location to make antipodal-zone interception practical.12
The fact that mobile launch systems are
not more com m on is probably due to the increased cost of development (in some cases)
and the reduced payload over médium- and
heavy-lift vehicles that currently operate
from fixed, high-infrastructure sites. Also,
no real threat of antipodal-zone interception
has necessitated a hard look at the advantages o f such a mobile system. However, if
such a threat materializes, mobile systems
will quickly become the norm, in much the
same way that mobile ICBMs and IRBMs
were considered quite seriously and in some
cases fully developed during the cold war in
response to the increased threat o f counterforce targeting. Of course, SLBMs have always been mobile in this sense.

Alternatives
The question o f which type of ASAT System would best serve the mission of space
control is quite complex, and has already
filled volumes—from studies to proposals,
actual tests, and endless debate. The intention here is not to fully cover this subject
but to suggest where antipodal-zone interception concepts might (or might not) fit
into this debate.
Of course, an ASAT system would have
some com m onality with a ballistic missile
defense (BMD) system and would in many
cases be completely redundant. For example,
a boost-phase (prior to orbital insertion) interception system would be equally as effec-

tive for negating a reconnaissance satellite
launch as that of an ICBM. Space-based interceptors that could neutralize ICBM or
SLBM reentry vehicles in the midcourse
phase could also intercept satellites—particularly those in LEO. DSP satellites and other
launch-detection assets mentioned earlier
would provide launch warning for both system types. For these reasons, it would seem
obvious that if the United States were to develop and deploy a boost or midcourse-interception BMD system, there would be little
reason to develop an additional ASAT system
based on antipodal-zone interception, although surface-based components of this
type of system (directed-energy weapons,
for example) could be deployed in criticai
AAZs during times of heightened tension.
A terminal-phase BMD system using kinetic interceptors might be employed in an
AZ-interception scheme, assuming they had
the altitude capability necessary for LEO intercept. However, deploying such a system
for long periods of time in the open ocean
would be expensive and difficult, especially
since such a shipborne asset would be an attractive target to any enemies intent on preserving their space accessibility. A ship-based
interceptor would presumably require the
type of protection one would associate with
a carrier battle group. Loiter time of an airborne intercept, or detection system at an
antipodal point would be even more limited, and the distance of most AAZs from
land would make ground-based, rapid-response, or alert aircraft ineffectual.
Still another argument against the necessity of placing interception assets in AAZs is
the fact that any satellite launched into LEO
will pass within line of sight and therefore
presumably be within interception range, at
least once per day, for any ground-based interception site located at a latitude less than
or equal to the satellites inclination.
In
other words, we could intercept any satellite
in LEO within 24 hours, using the same assets that an antipodal-zone system would
use, from the safety and security of the con-
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tinental United States (CONUS). The maximum wait time would be much Iess with additional assets based in several widely
dispersed locations such as Hawaii and Diego
Garcia. Considering the fact that the United
States has already successfully tested an airlaunched (from an F-15) ASAT against a target
in LEO during the 1980s-though it was
never operational—argues against the necessity of investing in an antipodal-zone interception system.

Conclusion
This paper has defined antipodal-zone interception of space assets in the context of
modern space-control strategy without real
regard to national policy or whether any
ASAT system should be deployed. The point
was not to argue if ASAT systems should be
used, but simply to point out that certain operational and strategic objectives could be met
through their employment, in times of crisis,
if the necessary system infrastructure is present and the national command authorities decide to use them.
Like any militarily
significant technical advancement, the use of
space assets to advance or secure national
power in the context of the modem world will
not be forgotten. In this grand strategy that
aims primarily at access to or denial of vital information-command, control, Communications, inform ation, and reconnaissance
systems—antipodal-zone interception of justlaunched space assets constitutes an aspect
of space control that both we, the United
States, and our contemporaries in the spacefaring world must recognize and exploit if
possible and economically justifiable. The
United States should continue to develop
space launch systems that are relatively invulnerable to AZ interception, such as
Pegasus, Taurus, RLV, and others, while
maximizing launch flexibility and surge
rates and minimizing necessary launch infrastructure and, therefore, cost. Designing
for additional orbital-maneuvering capabil-
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ity in future high-value spacecraft would
also minimize our vulnerability to AZ-based
ASAT weapons systems. If adversaries develop
AZ-interception capability, above and beyond
any based on their own soil, US naval or air assets should be trained and employed to neutralize the threat, if necessary, in times of
heightened tension or outright conflict.
Because of the many available counters to
AZ interception, however, and the fact that
cheaper and, in some cases, proven tactics already exist for ASAT operations, the United
States should not pursue development or further study of an antipodal-zone interception
system. It should not do this for reasons
stated in the body of this paper—namely, that
any interceptor technology developed for AZ
use would almost certainly be just as effective, and in many cases no slower, if based
within the borders of the United States, its
possessions, or those of its allies. The price
of a durable, persistent AZ-based system
would almost certainly be much higher,
however, because of the location of AZs of
potential adversary nations.
AZ basing
would, again, be unnecessary and ineffectual if an enemy decided to employ evasive
tactics or to develop mobile systems, as he
most surely would if we had demonstrated
control o f the air and space above his launch
site AAZs.
In conclusion, antipodal-zone interception is an interesting idea that deserved a
complete evaluation. Awareness of any developments in ASAT technology in the future and being vigilant to threats they pose
will continue to be important to the Air
Force mission of space control. If used in
conjunction with AZ control or basing,
within a doctrine of generally minim izing
the threat to our space assets, the relatively
little leveraging such basing provides does
not justify the expense to put them there. □
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BASE ACCESS CONSTRAINTS AND
CRISIS RESPONSE*
A d a m B. S ieg el

A

MID THE DEBATE over roles and missions in recent years, claims
of land-based airpowers capacity to match the contributions of US
Navy aircraft carriers have been a prominent theme. As part of
that argument, some advocates of land-based aviation have argued
that basing and other constraints have little relevance to the debate—that
basing constraints have not prevented land-based airpower from
contributing to US military operations. In a letter of 3 January 1995 to the
Commission on Roles and Missions of the Armed Forces. Maj Gen Charles
D. Link, USAF. special assistant to the chief of staff (USAF) for roles and
missions. States.
With regard to Admirai Boordas concern about "unlimited access to foreign basing or
that an enemy will not attack the airfields we intend to use" we are frankly perplexed.
Since the establishment of the United States Air Force, we know of no significant
operation in which land-based airpower has failed to contribute because of basing
constraints.'

Although entirely truthful. General Links comment masks a far more
complicated history of US access to facilities and airspace. Although
land-based airpower has contributed, in some manner, to every significant
US military operation since World War II, basing constraints have often
seriously limited the contribution of land-based airpower.
A wide range of basing and other constraints can limit—and have
limited—the ability of US land-based aircraft to contribute to US military
operations (table 1). These include (but are not limited to) four types of
constraints:
’This article is abstracted from Adam B Siegel. fyfiscellaneous Paper no. 178. Basing and Other Constraints on
Center for Naval Analyses. March
19951 This articte presents the authors views and nol necessarily those of the Center for Naval Analyses. the
Department of the Navy. or any part of the US government.
land-Based Aviation Contributions to U.S. Contmgency Operations (Alexandria, Va.:
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• O v e rfü g h t re strictio n s: Countries—allied. neutral, and hostile—can
refuse permission for US aircraft to overfly their airspace.
• Base access prob/e m s: Governments can deny the US access to
basing facilities or can limit base use.
• L im ite d base in fra s tru c tu re : Limitations on base infrastructure can
hamper operations by limiting the number of deployable aircraft or by
restricting throughput.
• P o litic a l re percussion s o f u n a u th o rize d base usage: When the US
chooses not to seek permission or ignores the wishes of the host country,
serious political repercussions can adversely affect US ability to respond to
a different situation.

Table 1
Examples of Limitations on US Land-Based Air Operations
during Contingency Operations
YEAR(S)

COUNTRY(IES) RESTRICTI0N

DESCRIPTION

1958

Greece.
Áustria.
Switzerland

Overflight denied

These three countries denied overflight rights for the
transportation of US Army units from Germany to
Turkey in support of Operation Blue Bat in Lebanon.

1958

Saudi Arabia

Base access
denied; overflight
denied

The Saudi government stated that the US could not
use Saudi bases or airspace to support British
operations in Jordan.

1964

Libya

Base access not
sought

State Department vetoed Wheelus AFB. Libya. to
support Congo operations.

1964

Spain

Transit rights
denied: political
repercussions

US airlift aircraft staged through Spain en route to the
Congo without permission from the Spanish
government. Spain refused to allow the aircraft to
return via Spain.

1965-66

Vietnam

Physical limitations

South Vietnamese air bases could not support the
required buildup of tactical aviation. Aircraft carriers
deployed to fill the ground-support gap until air base
construction caught up w ith requirements.

1973

Western
Europç

Base access
denied; overflight
denied

With the exception of Portugal (Azores). aII Western
European countries denied the US permission to use
their airfields or airspace in support o f the airlift to
Israel.

1975

Thailand

Restricted base use During the M a y a g u e z rescue operation, the Thai
government did not allow USAF strikes against the
Cambodian mainland.

1979

Costa Rica

Base access
denied

The Costa Rican government ejected a USAF unit
that was forward deployed for a potential evacuation
of Americans from Nicaragua.

1 9 8 0 -9 0

Persian Gulf

Base access
denied

The US government had little success obtaining base
access following the Shahs fali.

1986

Spain. France

Overflight denied

France and Spain did not grant overflight rights to
UK-based F-111 s participatmg in strikes against Libya.
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Table 1 (continued)
DESCRIPTION

YEAR(S)

COUNTRY(IES) RESTRICTION

1992-95

Italy

Restricted base use The Italian government has placed restricted (light
hours on bases from which aircraft support NATO and
UN operations.

1994

Saudi Arabia

Base access
delayed

The Saudi government delayed movement of USAF
aircraft to respond to Iraqi movements.

Overflight Restrictions
For many. if not most. military operations involving land-based aircraft,
the US will want these aircraft to fly through another country's (or
countries') airspace. Most occasions involve the use of transport aircraft on
essentially routine missions, and overflight nghts are routinely granted.
Only rarely does the US have unimpeded and unquestioned overflight
rights, and it either has had trouble acquiring or has been unable to
secure approval for overflights in many contingency operations. In 1958, for
example. Áustria. Greece, and Switzerland refused to grant overflight to
transport aircraft en route to Turkey in support of the US intervention in
Lebanon. In 1973, NATO allies would not allow US aircraft to fly through
their airspace en route to Israel. In April 1986, both France and Spain
refused to allow F-111 s overflight rights as part of the strikes against Libya.
Before and during Operation Desert Storm, the Indian government
restricted the overflight of transport aircraft.

Base Access Problems
Issues of national sovereignty can affect US military operations in many
ways. Besides having to seek permission to fly through another countrys
airspace. the US must seek approval to use bases and airfields to support
military operations. In many cases, such permission is a prenegotiated
element of a base agreement. In others, such as typically occurs with airlift
aircraft involved in humanitarian assistance operations. this process is
essentially pro forma and rather rapidly accomplished. At other times,
however, the host nation constrains or even refuses US use of facilities to
support an ongoing US military operation (table 2). In some cases, the US
will not even attempt to use or gain access to bases on the assumption
that the host nation will deny their use.
The more interests that a host nation and the US have in common, the
less iikely a denial or constraint on US base access will occur. When US
and host-nation interests diverge, however, US use of facilities may be
constrained or even refused. For example. the US did not operate
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Table 2

S elected Chronology of U S M ilita ry A ccess D enials since 1947
YEAR(S)

COUNTRY

DESCRIPTION

1947-48

Australia

Australia denies the US postwar basing rights at Manus in the Admiralty
Islands.

1960-61

Cuba

The US severs diplomatic relations with Cuba. partially due to the US
military presence at Guantanamo Bay.

1962

Saudi Arabia

The Saudi government refuses to renew the US lease for bases at
Dhahran airfield, ending the US presence there.

1963

Morocco

The Moroccan government shuts down three US bases.

1964

Spain

Following unauthorized use of Moron Air Base to support operations in
the eastern Congo. Spain refuses to allow US aircraft or personnel to use
Spanish bases for returning from África to Europe.

1966

France

France's withdrawal from NATO s united military structure forces the US to
shut down all bases in France, including nine major air bases.

1969-70

Libya

Following his seizure of power. Col Muammar Qadhafi requires the US to
leave Wheelus AFB.

1973

Western
Europe

During the US resupply effort to Israel. Portugal was the only European
country to allow the US to use its bases (on the Azores) for supporting
the airlift effort.

1973- 74

Thailand

Six US bases are shut down due to local opposition.

1975

Turkey

In response to US pressure on Turkey to moderate its role in Cyprus.
Turkey requires the US to close all of its military installations on Turkish soil.

1975

Vietnam

Following the fali of South Vietnam. over 60 principal bases and
installations constructed by the US during the course of the war are
occupied by North Vietnamese forces.

1978

Ethiopia

The new Ethiopian regime forces the US to evacuate from its facilities.

1979

Iran

Following the fali of the Shah. the Islamic Republic effectively severs all
previously negotiated prior-access agreements.

1988

Spain

Spain refuses to renew the lease on Torrejon Air Base outside Madrid.
forcing the withdrawal of the 41 st Tactical A ir W ing.

1990

Libéria

The civil war in Libéria forces the evacuation of communication facilities
and ends the use of Libéria as an emergency divert site for shuttle
missions.

1990

Somaiia

The disorder in Somaiia leads to the removal of all supplies from the
facilities at Berbera. Somaiia. in December 1990.

1991

Philippines

Nationalist opposition in the Philippine Senate to US bases ends the
almost century-long US m ilitary presence in the Philippines.

B-52s from the Philippines during the Vietnam War due to concerns over
Filipino sensitivities,2 and Thailand greatly restricted the use of bases in
support of the M a yaguez rescue operation in 1975.3
Control over the access and use of bases provides host countries with a
means of political leverage and a means to signal discontent over some
aspect of US policy. The Italian governments displeasure over perceived
slights with regard to its role in the former Republic of Yugoslavia led to a
retusal to allow the deployment of USAF F-117 stealth fighters to Aviano, Italy.4
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Sometimes the US finds it difficult if not impossible to gain access
agreements to support military operations. From the fali of the Shah of Iran
in 1978 until the Iraqi invasion of Kuwait in 1990, the US had only the
most limited base access in the Persian Gulf region. even though US
military activity was almost continuously high in this area.5 Throughout
this period. basing constraints limited land-based airpowers contribution to
US military operations in the Persian Gulf region to airlift, aerial refueling.
command and control, intelligence. and maritime surveillance patrols by US
Navy aircraft.

Limited Base Infrastructure
In some cases, limitations on US military operations have little or
nothing to do with political issues. Sometimes constraints are physical,
creating limitations on the ability of forces to move into a region or limiting
the ability to operate as desired. The following are examples of physical
limitations hampering the ability of land-based airpower to contribute to an
operation:
• In 1958, USAF combat and transport aircraft overwhelmed available
bases in Turkey and the airport in Beirut as they moved in support of
Operation Blue Bat in Lebanon. This situation delayed the movement of US
Army forces from Europe and would have limited the ability of deployed
combat aircraft to execute missions6
• In 1960, airfield inadequacies constrained US airlift operations
following a major earthquake in Chile. Constraints included airfields with
inadequate (essentially no) ramp space and no capacity to support air
activity in bad weather.7
• In 1965 and 1966, South Vietnams air bases could not handle USAF
and Marme Corps aviation required to support the buildup of ground
forces. The commander in chief of Pacific Command ordered Navy aircraft
carriers to "Dixie Station" off Vietnam to fill part of the gap in
requirements. Construction of air bases eased this problem by mid-1966.8
• In 1992. an inadequate basing infrastructure hampered airlift
movements to Mogadishu, Somalia. as part of Operation Restore Hope.
Specifically. the support air base in Egypt had limited ramp space and
could not support round-the-clock opera\ions. In addition, the Mogadishu
airport had minimal ramp space for unloading aircraft.
In these and other cases. Air Force (and other) personnel have diligently
worked to overcome basing constraints on the full use of land-based
airpower's capabilities to contribute to the overall operation. Inadequacies in
base structure did not prevent land-based airpower from contributing but
did make contributing more difficult.

in

Political Repercussions of Unauthorized Base Usage
The US has sometimes acted without seeking host-nation approval—an
action that can lead to host-nation backlash, limiting future US activity. In
1964, for example, the US—without approval—moved a transport squadron
through Spain to support operations in the eastern Congo. In response, the
Spanish refused to allow the aircraft to return through Spanish airspace 9
In 1980. the US—without seeking approval—used Omani facilities in the
attempted rescue of US Embassy hostages in Teheran, Iran. The Omani
government has restricted US use of Omani facilities since then.10

Summary and Condusion
We have seen how limitations—imposed by US allies, neutral States, and
physical realities—can affect the ability of land-based aviation to contribute
to a US contingency operation. In many cases, the Air Force and other
affected Services have been able to overcome limitations and fully
accomplish the mission. Such was the case when the Air Force adopted
work-arounds after Áustria. Greece, and Switzerland refused overflight rights
for USAF aircraft en route to Lebanon during Operation Blue Bat in 1958.
The pilots and planes had to fly longer distances, but the Air Force got the
job done.
In other situations, however. basing (and other) constraints seriously limit
the capabilities that land-based airpower can bring to bear. During the
Arab-lsraeli War of 1973. USAF fighter aircraft could not use European
bases to provide escorts to airlift aircraft carrying supplies to Israel.
Therefore, Navy aircraft (flying from aircraft carriers) provided protection to
cargo planes throughout the Mediterranean. During the Earnest W ill escort
operations of 1987-88. Américas Arab partners allowed only limited air
operations from their countries and no fighter or bomber activity. Only
Marine Corps and Navy aircraft flying from aircraft carriers could provide
the necessary air coverage for the escort operations.
W ithout a doubt, land-based aviation. including the US Air Force, has
contributed to every significant operation over the past 48 years—often in
very important ways. However. these contributions should not mask the
fact that basing (and other) constraints have seriously limited the ability of
land-based aviation to assist many of these operations.
A le x a n d r ia . V irg ín ia
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would also disagree w ith the implication that airfields are somehow more vulnerable than carriers to
attack. Although this issue is not the subject of this article and although history does not necessarily
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Daehnick on Siegel

BASE ACCESS IN PERSPECTIVE
Ma j C h r is Da eh n ic k , USAF

I

N HIS ARTICLE "Base Access Constraints and Crisis Response," Adam
Siegel seems to be struggling to make a point. He acknowledges that
land-based airpower has in fact contributed to every significant
operation in the past 48 years. His contention that land-based
airpower must deal with constraints is indisputable. and his illustration of
constraints treads no new ground. However, his implicit assertion that
carrier-based aviation has none of these constraints (or any constraints not
facing land-based airpower) is flawed. Finally, he fails to make a case that
basing constraints have "seriously limited" land-based airpower's contribution.
One thing should be clear up front: the Air Force is not arguing for the
elimination of aircraft carriers. Without a doubt, a large-deck carrier battle
group (CVBG) provides the US with a flexible capability unmatched by any
other country. The issue raised during the roles-and-missions debate and by
Maj Gen Charles D. Link in his letter is that land-based airpower has the
ability to perform some functions traditionally assigned to CVBGs and that,
as a consequence, the Department of Defense (DOD) should reexamine
the number of large-deck aircraft carriers this country needs.
Criticisms of land-based airpowers ability to respond to crises tend to fali
into the categories mentioned in Mr Siegels article, but these arguments
carry even less weight now than they might have in past years. In truth, all
military forces operate under constraints and limitations—both physical and
political. A proper evaluation of land-based airpowers contribution needs to
address this issue honestly.
Perhaps the key debating points are overflight rights and base-access
restrictions, which in turn increase transit time, decrease sortie rates, and
complicate mission planning for land-based airpower. European refusal to
allow overflight for the Operation El Dorado Canyon strikes against Libya is
a timeworn example that proves little. Yes, the mission was more difficult
as a result, but thats about all one can say. The F-111 s did their job. Most
of the other examples Mr Siegel mentions are even less relevant.
An example that Mr Siegel did not cite was the recent deployment of
an air expeditionary force to Bahrain to cover a gap in CVBG deployments.
A critic m ight argue that political constraints resulted in deployment of
fewer aircraft than originally planned and that the capability deployed was
less than that of a carrier air wing. Yet, the fact that the deployment has
been an effective deterrent raises the question of whether a CVBG is
always necessary for this mission. Perhaps, as Gen John Shalikashvili,
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chairman of the Joint Chiefs of Staff, suggested to A ir F orce Times, some
presence missions could be built around a much smaller naval component
with forward-deployed land-based aircraft.'
But to focus only on military-employment issues is to miss the forest for
the trees. In virtually every case. limitations imposed on US forces have
resulted from a divergence of interests, a lack of vital interests at stake for
one or more parties, or perhaps a failure on the part of the US to do
necessary political and diplomatic homework. The more US interests are
perceived to be at stake. the higher the price we w ill be willing to pay to
intervene-whether in terms of cash. commitment. or political capital. The
more the interests of a “host" nation are threatened. the more willing it will
be to make concessions.2 To see this. one need only look at the
deployment of hundreds of US aircraft—not to mention hundreds of
thousands of troops—to Saudi Arabia and other Arab States for Operation
Desert Shield.
As a last resort, of course, forces might have to travei a long way from
home bases over international waters to perform their mission. Unless the
CVBG is already on station, it does this at around 30 knots—long-range
aircraft at around 400.
Carrier advocates object that, once the CVBG arrives, it provides a
sustainable presence and the ability to react more rapidly than long-range
airpower. This is true, but the CVBG has costs and limitations as well.
Operational experience indicates that one big-deck carrier can generate
strike sorties for three to six days before standing down for one or tw o.3
Consequently. sustained air operations with carrier aviation require more
than one carrier. This comes at a cost of several thousand personnel and a
long supply chain—all on ships that are vulnerable to attack.4
It seems particularly ironic that Mr Siegel uses "limited base
infrastructure" as a constraint on the "fu11 use of land-based airpowers
capabilities"; after all, what air base could be more inherently limited than a
ship? Given the need—and in relatively short order—land-based runways can
be lengthened. necessary ramp space and facilities constructed, and all
necessary supplies brought in.
Mr Siegel's final point—that political repercussions exist for unilateral US
action—hardly bears discussing. This constraint exists for any use of military
force (or other instrument of national power), and Siegels examples have
little more relevance to the debate on the merits of land versus sea basing
than does the banning of US warships from New Zealand because of US
refusal to declare whether or not nuclear weapons were on board.
Unquestionably, the US needs the ability to act unilaterally on occasion,
but to an increasing extent. this is neither necessary nor desirable. As a
consequence, the political and diplomatic groundwork necessary to
respond successfully to a crisis w ill include negotiations over the use of
foreign bases. If the US must respond globally, in a matter of hours.
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long-range land-based aircraft with aerial refueling can deliver—cargo,
troops. or bombs—regardless of basing or overflight constraints. If a large,
high-tempo, and/or sustained effort is needed, it will almost certainly be in
the interests of the US and whatever country it is supporting to negotiate
basing and transit privileges. In such a case. the missions flown by
land-based aircraft in-theater will rapidly outstrip what a CVBG can provide.
At the same time. there exists an important transition area in which carrier
aviation is essential. The real issue is determining how much force
structure this justifies and whether the assumptions made in the past
about land-based airpowehs role are accurate. This is the case General Link
made in his letter and the one Mr Siegel has not been able to challenge.
H e a d q u a rte rs U SA F

Notes
1. Gen John M. Shalikashvili. 'Readiness: lt's a Balancing Act." A ir F o rc e T im es. 2 January 1995.
2. In either case. tw o questions arise. If interests are insufficient to perm it US action to the region
or facilitíes. is the crisis worth US intervention? If political w ill in the US is insufficient to make some
diplomatic commitment. can military action alone have any useful effect?
3. These figures are based on sortie generation during Operation Desert Storm and Operation
Deliberate Force (Bosnia). See D e s e rt S to rm R e c o n s tru c tio n R e p o rt. vol. 2. S trik e W a rfa re . Center for
Naval Analyses Report CRM 91-178 (Alexandria. Va.: Center for Naval Analyses. October 1991). 1-10
through 1-12 and 9-20 through 9-21: and Allied Forces Southern Europe (AFSOUTH) daily activity
reports. 30 August-15 September 1995. respectively. Although. as with all military forces, carrier
aviation can surge to higher than normal sortie leveis or for slightly longer periods. these experiences
reflect current operational capabilities. Even at their best. carriers are unable to match the sustained
sortie-generation capability of land-based air. (See S trik e W a rfa re . 1-12.)
4. Mr Siegel points out that no aircraft have been lost on an aircraft carrier since World War II (an
important qualificatíon). but unsinkable ships have yet to be built. and the proliferation o f sophisticated
antiship missiles. mines, and submarines. coupled with a naval doctrine increasingly focused on littoral
actions. suggests some caution. At the very least, it implies that the CVBG w ill continue to devote a
large portion o f its resources to self-defense.
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JENNINGS ON DOCTRINE

AEROSPACE AND AIR AND SPACE
LT

COL

FRANK

W.

JENNINGS.

USAR

RETIRED

I

T APPEARS to me that the Air Force may have fallen into doctrinal
confusion caused by the advances in Science and technology during
the past 50 years. As a result. it has adopted two distinctly
different—and conflicting—views of its functions. missions, and the very
médium in which it operates. When presented in public statements by Air
Force leaders or in official, unclassified documents, these divergent
expositions of the Air Force mission reflect a puzzling recital of Air Force
capabilities.
For example. the current Air Force Manual (AFM) 1-1. B a sic A e ro sp a ce
D o c trin e o f th e U n ite d S ta te s A ir Force. vol. 1 (March 1992), States that
“the advent of air power, and later aerospace power, did not change the
essential nature of war, but air power did change the way war is
conducted. Further, it created the requirement for development and
cultivation of a new expertise, a competence in exploiting the
three-dimensional aspects of aerospace forces" (page 5).
Three other statements from the first volume of AFM 1-1 are relevant
here:

1. 'The aerospace environment can be most fully exploited when
considered as an indivisible whole. Although there are physical differences
between the atmosphere and space, there is no absolute boundary
between them. The same basic military activities can be performed in
each. albeit with different platforms and methods" (page 5).
2.
“Aerospace consists of the entire expanse above the eartlís surface.
Its lower lim it is the earths surface (land or water), and its upper limit
reaches toward infinity" (page 5).
3.
“Aerospace power grows out of the ability to use a platform
operating in or passing through the aerospace médium for military
purposes. Development of platforms that operate above both land and sea
has significantly altered warfare by creating a third dimension for military
operations" (page 5).
,
This indivisible interconnection between Air Force war-fighting
operations—using electronic systems and a variety of vehicles in "the third
dimension"—was amply demonstrated during Operation Desert Storm.
About five years ago, it became evident that Air Force leaders had decided
to discontinue use of the term aerospace in public statements referring to
the fighting force's operational médium, seeming to prefer the concept of
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a distinctly separated "air and space." No one has explained this
discontinuance by the Air Force of terminology that is constantly used by
the aerospace industry, as well as by other interests worldwide.
Last June. when I attended several briefings by Air Force space experts
in Colorado Springs, I began hearing references to "space, the fourth
médium of warfare." One chart showed "the four mediums" in this order:
"air, land, sea, and space." In another chart, briefers presented a stylized
operational médium labeled "air," which was cut off horizontally at a
precise altitude, presumably not significantly related to operations beyond
the line.
I believe that the Air Force should address what appears to me as a
serious doctrinal dichotomy and should reconcile the apparent
contradictions as soon as possible. If Air Force leaders do not have the
Services missions, war-fighting functions, and doctrines clearly in mind,
how can its rank-and-file members, the Congress, and the American public
as a whole adequately appreciate the Air Force's distinctly unique and
extraordinary capabilities?
San A n to n io . Texas
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RICOCHETS
R ic o c h e ts an d Replies

continued from page 5
th e value and relevance o f why d o ctrin e is so im portant.
1 co u ld go on , bu t I w o n 't. I am going to reread th e en tire issue again and in co rp o rate a lot
o f what has b een w ritten in to m y ow n th in k in g .
Again, co n g ratu latio n s to th e w hole s ta ff for a sup erb —and I do m ean superb—issue.

Lt Col David G. Bradford, USAF
M axw ell AFB, A labam a

I think you have a very good product here; however, I wonder who has the time to read it.
Capt John C. Nutter, USAF
SheppardA FB , Texas

REGARDING THE JFACC
Col Roberto Corsini's "The Balkan War: What
Role for Airpower?" (Winter 1995) provided valuable backgTOund information on the history of
the Balkan conflict. I particularly appreciate
Colonel Corsini's thorough analysis of the challenges of linking military courses of action to political objectives in unconventional conflicts or
military operations other than war (MOOTW).
At issue is the ability of the Air Force to successfully operate asymmetrically against an adversary
who relies on "first- or second-wave" warfare. A1though his discussion represents a legitimate set
of opinions about the use of airpower in Bosnia,
it is somewhat dated.
Colonel Corsini is correct in stating that Bosnia is unique and requires us to exercise mental
agility in setting up command arrangements and
developing useful joint-force employment options. But we should be careful not to confuse
the specific circumstances that create technical
challenges or warrant political constraints with
inherent limitations of airpower.
First, there is a requirement for a joint force
air component commander (JFACC) in MOOTW.
In every conflict—conventional or unconventional—all components bring distinct perspectives and unique competencies to the theater
commander. This is criticai. The JFACC brings
the airman's perspective and advises the theater
commander on the full range of airpower options
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available to accomplish theater objectives—both
independent of and in concert with other component forces. In contrast, a land component commander (LCC) charged with surface operations
generally offers a surface-oriented perspective. As
regards airpower, the LCC is primarily concerned
with responsive fire support—regardless of whether
it's land, sea, or air based. Close air support would
very likely be the LCC's highest priority.
Since airpower was not part of the equation
when United Nations (UN) ground forces deployed
for peacekeeping and humanitarian purposes, subsequent air support to the peacekeepers was essentially done on an ad hoc basis, using a cumbersome
"dual-key" approach. The results, as indicated by
Colonel Corsini, were marginal. Rather than add
airpower to the existing situation on an ad hoc basis, an experienced JFACC can consider a theaterwide perspective for airpower and offer a wider
range of employment options. Indeed, this was the
case in August 1995, when the UN and the North Atlantic Treaty Organization (NATO) developed a coherent strategy that allowed the precise application
of airpower to achieve limited objectives. The withdrawal and consolidation of lightly armed UN
peacekeepers gave airpower the freedom to maneuver to attack the full range of targets carefully selected to reduce the Bosnian Serb military advantage,
while minimizing collateral damage. Secretary of
Defense William Perry noted that "Deliberate Force
was the absolutely crucial step in bringing the warring parties to the negotiating table at Dayton."
Second, Colonel Corsini contends that Air Force
doctrine does not sufficiently address MOOTW.
He is correct. But it is worth noting that we recognized this deficiency long ago. Indeed, within
Air Force Doctrine Document (AFDD) 1, Air Force
Basic Doctrine, which will be released in the near
future, we have already recognized the need to
address the entire spectrum of warfare and will
devote an entire section to airpower and space
power in MOOTW. This is not to suggest that
Air Force Manual (AFM) 1-1, Basic Aerospace
Doctrine ofthe United States Air Force, failed to acknowledge our role in MOOTW; it was simply
inadequate in today's environment. The air and
space concepts of control, exploitation, enhancement, and support still apply, but the doctrine
discussion needs to be expanded to include
MOOTW. We recognize that our challenges today and in the future are more ambiguous and
regionally focused. Although redressing our
doctrine is important, equally significant is
strong, experienced leadership from each of the
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co m p o n en ts. From ou r persp ective, a JFACC is
essential to m ain tain coherency in theater-ranging air operations in support o f the theater comm ander's objectives. G en M ichael E. Ryan, as the
JFACC, played a central role in planning and execu tin g O peration Deliberate Force. Yet, his approach to targeting and em ploym ent was far
different than G en Charles H om er's in Operation
Desert Storm .
We gain situational flexib ility
throu gh com petent JFACCs and staffs w ho understand inherent airpow er capabilities and can rigorously analyze a given situation to offer useful
airpow er contributions to solving a theater comm ander's problem .
C olon el C orsini's article offers insight as to

the role o f airpower in Bosnia. But he fails to appreciate the criticai role a JFACC plays in any
given con flict. I w ould suggest that the more ambiguous the conflict, the more essential a JFACC
becom es. A lth ough we remain com m itted to our
prim ary tasking—the ability to conduct war fightin g—we are m aking significant im provem ents in
our ability to operate in M OOTW . We believe
that M O O T W w ill increase in frequency, but this
does not negate the requirem ent for the leadership and experience a sênior Air Force commander can provide to the theater commander.
Col James E. Collins, USAF
H eadqu arters USAF

The study ofhistory lies at the foundation
o fa ll sound military conclusions and practice.
—Alfred Thayer Mahan

Heart o f the Storm : The G enesis o f the Air
C am p aig n against Iraq by C ol Richard T.
Reynolds. Air U niversity Press, 170 West Selfridge Street, M axwell AfB, Alabama 361126610, January 1995, 147 pages.

T h u n d er and L ig h tn in g : D esert Storm and the
A irp ow er Debates by Col Edward C. Mann III.
Air U niversity Press, 170 West Selfridge Street,
M axwell AFB, Alabama 36112-6610, April 1995,
220 pages.
By the sum mer o f 1991, almost before all the
retu m in g Am erican forces had departed the Arabian Peninsula, the Air Force began several efforts
to analyze the role o f airpower in the G ulf War
and assess its effectiveness. The O ffice o f Air
Force History (AF/HO), quite naturally, undertook several such studies. Secretary o f the Air
Force Don Rice com m issioned an even larger effort called the G ulf War Air Power Survey
(GWAPS), pattem ed after the W orld War Il-era
United States Strategic Bom bing Survey (USSBS).
The GWAPS and AF/HO efforts focus on what
happened, using events as the m édium o f analysis. Finally, at Air U niversity (AU) a third, smaller
effort was undertaken to focus specifically on the
doctrinal origins and im plications o f the Operation Desert Storm air cam paign. This was the
genesis o f tw o studies published by Air University
Press—H eart o f the Storm by Col Rich Reynolds
and T hu n der an d Lightning by C ol Ed Mann.
Both officers, w ith the assistance o f a third team
member, C o l Suzanne Budd Gehri, were members
o f the College o f Aerospace Doctrine, Research, and
Education (CADRE), w hich is AU's in-house think
tank and research arm. Their effort concentrates
more on the personalities involved (Reynolds's
book) and the doctrinal basis and im plications
(M ann's book) o f the air cam paign. W hen taken
in conjunction w ith the larger efforts o f GWAPS

and AF/HO, a relatively com plete picture o f the
Desert Storm air cam paign emerges.
W hat
Reynolds and Mann provide rounds ou t a trinitarian approach to airpower in the G u lf War—a portrayal o f the com plex interrelationships betw een
airpower technology, doctrine, and the personalities em ploying them.
H eart o f the Storm covers a very lim ited but
m om entous snapshot in tim e—it opens on Tuesday, 31 July 1990, and ends three weeks later at
the close o f C ol John Warden's disheartening
briefing to Lt G en Chuck Horner in Saudi A rabia
on 20 August 1990. C olonel Reynolds's m ission
is to explore the origins o f the Desert Storm air
cam paign and the unlikely sequence o f events
through w hich a handful o f airpower advocates
in the Pentagon shaped the course o f the entire
Persian G u lf War. There is neither space nor need
to tell here the story o f how C olon el W arden and
his team in Checkm ate crafted and outlin ed the
basics o f an air cam paign plan called Instant
Thunder (in pointed and intentional op p osition
to Rolling Thunder)—that's what Reynolds has
done. His tale is blun tly told and has clearly delineated personalities, som e painted in a more
flattering light than others. Am ong the former
are G en Mike Loh, the USAF vice-chief o f staff;
Gen Norman Schwarzkopf, the US Central Com mand (CENTCOM) com m ander w ho had the Vision to see the possibilities in the Air Force's plan;
and, o f course, C olonel Warden, the intellectual
force behind Instant Thunder. Am ong the latter
are Gen Bob Russ, the com m ander o f Tactical Air
Com m and, and General Horner, the com m ander
o f CEN TCOM 's air com ponent and the actin g onscene com m ander in Saudi Arabia during the
bleak days o f August 1990.
There is m uch good about this b o o k —and
some not so good. From a m ethodological standpoint, the b o o k is alm ost entirely oral history,
and basing a book solely on the m em ories o f
pow erful participants is risky. In this case, it's
also unnecessary because a great deal o f docum entary material criticai to this story is available.
Reynolds doesn 't dig into the participants' m otivations or the reasons they felt the way they did.
Nor does he question the interviewees' statements. From the standpoint o f pure history, in
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fact, either o f the other tw o efforts m entioned
earlier—Diane P utney's for the O ffice o f Air Force
H istory and Sandy Cochran's for GWAPS—is far
superior to Reynolds's. Stylistically, the book is
raw and reads like a novel, w hich w ill hurt its
credibility w ith m any audiences (and help w ith
others), yet it is a gripping story.
It's obviou s that w riting a conventional histo ry is not what Reynolds intended; instead, he
wanted to write som ething that the average pilot
or operator w ould read. Reynolds clearly indicates that it was by no means certain that Instant
Thunder w ould survive to becom e the nugget
around w h ich the eventual air cam paign plan
w o u ld coalesce. This, in fact, is one o f its greatest
strengths, for Instant Thunder could have gotten
shunted aside at any o f a num ber o f steps on the
way to Desert Storm . There was a great deal o f
op p osition to it—from tw o cam ps. O ne was opposed for philosophical reasons to "W ashington,
D.C. interference"; the other was opposed for doctrinal reasons to an autonom ous air cam paign
that paid little attention to cooperation w ith
ground forces. Many opponents were in both
camps sim ultaneously—a point that Reynolds makes
clear, as is the side o f the argument he falis on.
An in triguin g question that neither Reynolds
nor M ann tackles is whether the final air cam paign was shaped prim arily b y tech n olo gy or
doctrine. Som e people argue that platform capabilities made the views o f Warden, Horner, the
Marines, and so forth irrelevant. The plan carne
from stealth, range, and precision guided munitions (PGM), rather than doctrinal arguments,
and w o u ld have even tually looked the same no
m atter w h o did the planning. A lth ou gh this review er has exam ined this position and rejects the
view o f the techn ological determ inists, it is a
valid and useful issue to explore.
O n e persistent qu estion is w hy AU chose to
publish this book and publicly air so m uch o f the
Air Force's internai "d irty laundry." More than
one general officer appears in less than flattering
light in these pages. It's apparent that the motivatio n carne from G en C huck Boyd, w ho had been
director o f plans and W arden's boss at the Air
Staff the year before the crisis. If this b o ok does
n oth in g else, it makes crystal clear that the Air
Force was sufferin g in 1990 from a terrible case o f
doctrinal and strategic schizophrenia regarding
the proper role o f airpower. General Boyd and
his successor at Air University, Lt G en Jay Kelley,
saw this book as a means o f educating the Air
Force (and the rest o f the defense com m u n ity)
about the need to look beyond airpower's role in

the "near battle" to see how it can affect the strategic and political course o f conflict. From the
standpoint o f intellectual honesty and the willingness to thrash through strongly held but
w idely divergent op in io n s-esp ecially when held
b y several very sênior and w idely respected general o ffice rs-th is book is to the Air Force's credit.
It isn't sm ooth or glitzy, but it's a pow erful story
sure to generate pow erful re actio n s-b o th positive and negative.
C olonel M ann's T h u n d er an d Lightning is o f
another sort altogether: reasoned, logical, historical, intellectual—not the sort read by most Air
Force officers but exactly the sort they should
read. That's the problem , argues Mann: the generic Air Force officer w ould rather have a root
canal than read about airpower doctrine, despite
adm onitions from well-m eaning sorts such as the
current ch ief o f staff o f the Air Force, G en Ron
Fogleman, w ho closes his foreword to T hu n der
an d Lightning w ith the caution, "N ot on ly must
we know how to do aerospace power, we must
also know how to th in k it" (pages x-x i, emphasis
in original). Mann cites case after case show ing
how the Air Force (except for small pockets o f
people, not all o f them fliers and some not even
on active duty) has over the years disarm ed itself
intellectually, steadfastly refusing to "think"
about the "w hys" o f airpower to concentrate instead on the "how s" o f fly in g and fighting. C o lo nel Reynolds captures well the intense and often
bitter philosophical argum ents about airpower
that racked the Air Force during August 1990-argum ents that had their origins in an internai civil
war described b y C olonel Mann.
But Mann is not a doctrinaire zealot arguing
for the prim acy o f a particular "ty p e " o f airpower
or platform. O fferin g what am ounts to a pragm atic and com prehensive view o f airpower, he
notes that the final Desert Storm air cam paign
was neither Instant Thunder nor a battlefieldcentric focus on Iraqi ground forces in the Kuwaiti
Theater o f Operations (KTO) but an am algam o f
both-sim ultaneousiy a strategic air campaign and
operational-level air-ground battle that complem ented and cooperated w ith the ground scheme
o f m aneuver by exploiting the fundam ental attributes o f airpower (speed, range, flexibility, and
lethality). W hat's more, such an approach was a
shin in g validation o f existing airpower doctrine
as found in the then-current (1984 edition) Air
Force Manual (AFM) 1-1, Basic A erospace D octrine
o f t h e United States Air Force. W hen one exam ines
the entire history o f Am erican airpower in search
o f its most successful examples, the answers span
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the range o f Air Force missions from strategic airlift (Berlin airlift, 1948) to interdiction (France,
1944) to close air support (Khe Sanh, 1968) to
strategic bom bing (Japan, 1945) to reconnaissance (Cuba, 1963) and so forth.
Mann makes a powerful argum ent that we
should focus on airpower's com prehensiveness
and that waging intem ecine warfare over missions or platforms weakens the entire Air Force.
Am erican airpower comes from the blending o f
all its constituent parts: the whole is far, far more
powerful than the mere sum o f those parts. To
fu lly exploit and advance that power means that
"m any o f us w ill have to undertake certain unrnanly pursuits" (page 194)—taking on airpower
in the intellectual arena and wrestling w ith unknow n technologies, uncertain im plications, and
unforeseen p olitical and social scenarios.
To
paraphrase an unnam ed sênior British officer
from the tu m o f the century, "We are short o f resources, so we shall have to begin to think."
Air U niversity and its pubüshing arm, Air University Press, are to be com m ended for publishing these tw o volum es. Reynolds w ill probably
make the reader bristle at times, and his focus on
personalities w ill certainly generate an em otional
response from people w ho id en tify w ith those
personalities. Mann w ill make the reader think
about airpower o f the past, present, and fu tu re—
how it has evolved, what its place is in our national m ilitary capability, and what its role w ill
be in m eeting Am erican national security needs
in the twenty-first century. His book may, in
fact, be the year's best on airpower. H eart o f the
Storm and T hu n der a n d Lightning belong on the
shelf o f anyone w ho thinks about airpower.
Dr Daniel T. Kuehl
Washington, D.C.

C ou rage and A ir W arfare: T he A llied A ircrew
Experience in the Second W orld W ar by C ol
Mark K. Wells. Frank Cass & Co., Ltd., Newbury House, 900 Eastem Avenue, London,
1995, 240 pages, $40.00.
Undertaking a dissertation and then a b o ok on
the subject o f aircrew courage in tw o air forces is
itself an act o f courage. The top ic must ever be a
subjective one shrouded in a whole host o f imponderables. It is one also w ith a heavy burden
o f em otion arising from the deepest feelings o f
the survivors-^and one with potential traps o f national and Service pride. Too, it is a topic difficult to approach w ithout having walked in the
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shoes o f those w ho are its subject. But in the end,
C ol Mark Wells gets it right, I think. D oing one's
bit or the rom ance o f aviation may have had major roles as m otivators in the initial choice o f entering flyin g training, and the fear o f being
thought cowardly m ight have had some power to
cause some people to see com bat through. But
the major driver in com bat seems to have been
the small-unit loyalty, com m on in all successful
Services in all ages—the desire not to let one's
buddies down.
O ne o f the m any strengths o f Courage a n d Air
W arfare is that it is superbly docum ented. Wells
has done thorough research in the secondary literature and has used a host o f prim ary sources—
unpublished materiais from such archives as the
H istorical Research Agency at M axwell AFB, Alabama, and the Public Records O ffice in London as
well as extensive interviews w ith m any o f the survivors. Yet, he is wise enough to know that (especially on a subject Üke this) a great deal did not
make it into the docum entary record—and he resists claim ing too m uch.
It w ill com e as no surprise to the reader that
aircrew selection was m ore "scientifically" done
in Am erica than in Britain in W orld War II. That
is to say, the US Arm y Air Forces used a wide varie ty o f psychological and other tests to attem pt to
predict success. The Royal Air Force, on the other
hand, depended upon criteria that h ig h ly valued
a public school ("private" in Am erican vocabularies) education and proper upbringing. In part,
that decision arose from the circum stances, for
Britain sim ply did not have the tim e and resources to do m uch m ore during the darkest
hours o f W orld War II. Too, it doubtless arose
from differences in the cultures o f the tw o natio n s—specifically, the traditional greater stratification o f British society. Wells concludes that the
American "system" was slightly more successful
than the British one in predicting success in training, but that is not the same as success in combat.
C olonel Wells is w isely loath to id en tify one
air force as m ore successful than the other w hen
it com es to com bat. First, he is right on the mark
to cite the problem o f m easuring success. W hat
are the criteria there? Survival? Target destruction? Persisting in the attack w ith m echanically
im perfect aircraft? Bom bing accuracy? N ot landing damaged aircraft in Sweden or Switzerland?
W inn ing the war? Being a contributing factor in
w inning the war? Even m easuring the qu an tity
o f failures is a far-from -perfect exercise—m any o f
them are partial failures, and m any did not work
their way into the w ritten record.
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As for com m and policies, the British approach
was the stemer. It was more rigid and quicker to
brand a person w ith the dread LMF (lack o f moral
fiber) labei. The Am erican p o licy was more flexible, possibly went a longer way toward attempting to rehabilitate wavering crewm en, and was
slower to brand them w ith cowardice. Wells concludes that neither was dem onstrably better than
the other and that the problem never got bad
enough in either air force to seriously im pair mission accom plishm ent.
Courage and Air Warfare is w ell written and
well researched. It is relevant to the labors o f
readers in m any different career fields—but especia lly to those w h o w ould aspire to the com m and
o f fly in g units. G ive it a very high place on your
reading list.

limitations, and political factors that were placed
upon our air operations).
Should you read this book? It depends on
how m uch you know about the Vietnam War. If
you have a good understanding and wish to delve
into some o f the more controversial issues, such
as those identified in the essays, then I w ould say
yes. In fact, I recom m end the book for providing
food for thought and discussion and for its great
list o f references.
If you do not know m uch
about the history o f the war, then I believe that
H idden H istory could be confusing because it
does not include a chronological account o f the
conflict.
Readers should have sufficient background knowledge to fill in the gaps and place
the essays in historical context.

Dr David R. Mets

M axw ell AFB, A labam a

Lt Col Chris Anderson, USAF

M axw ell AFB, A labam a

T h e H id d en H isto ry o f the V ie tn a m W ar by
John Prados. Ivan R. Dee, Inc., 1332 North
Halsted Street, Chicago, Illinois 60622-2637,
1995, 352 pages, $27.50.
H idden H istory is about the lessons o f the Vietnam War. By design, it does not provide a co m plete account o f the war. Rather, John Prados uses
short essays—28 in a ll—to address specific wartim e
m icrocosm s. Topics include p olitical and cu ltural issues, profiles o f leaders, operations, and
cam paigns. The essays are unique, each one offering background material and then delvin g into
the controversy, m isconception, or hidden material that may have clouded the issue. A lthough
som e o f the essays are new, m any were previously
published in T h e VVA Veteran—the m onthly magazine o f the V ietnam Veterans o f America, Inc.
The author revisited these essays and updated the
inform ation w ith new material and evidence,
where available. Overall, I found the book to be
well w ritten and adequately sourced.
Prados is no stranger to the Vietnam conflict,
having authored tw o books on Vietnam: Valley o f
D ecision (about the battle o f Khe Sanh; coauthor
with Ray W. Stubbe) and T he Sky W ould Fali (about
the diplom acy o f Dien Bien Phu). H idden History
contains a rich diversity o f topics. O f special interest to airmen is the essay on "Victory through Air
Power," which singles out our airpower strategy for
Vietnam. It does not, however, go to the heart of
the problem (i.e., that the air objectives were simply
not achievable due to the numerous constraints, restraints, force-structure limitations, weapon system

M y A m erican Journ ey by Gen C olin L. Powell
w ith Joe Pérsico. Random House, 201 East Fiftieth Street, New York 10022, 1995, 643 pages,
$25.95.
My A m erican Jou rn ey is a com p elling read. It
traces the m eteoric rise o f Gen C olin Powell from
the tenem ents o f the South Bronx to the nation's
highest m ilitary p osition —chairm an o f the Joint
Chiefs o f Staff. It's a w onderful success story
about how one man rose to national prom inence
due to his virtues, values, and hero status am ong
Am ericans. In a country whose heroes are usually overpaid professional athletes, it is refreshing
to see this role m odel receive the accolades he so
justly deserves.
W ith the help o f Joe Pérsico, General Powell
has produced a wide-ranging, resume-like biography that is both sw eeping in scope and insightful
in details. Readers w ill be thoroughly entertained
by his story. The book is easy to read and comes
across as a love letter to Am erica. It is difficult to
put down. Readers w ill cheer for Powell as he
rockets to stardom and handles w orldwide p o litical and m ilitary leaders w ith class and style. He
presents his story in a structured yet free-flow ing
chronological style, organized into four distinct
parts:
"The Early Years," "Soldiering," "The
W ashington Years," and "The Chairm anship."
As the general reflects on his pursuit o f the
Am erican dream, he highlights his m em oirs with
particulars on his wife, family, close friends, and
m ilitary and p olitical mentors. He puts strong
emphasis on his upbringing and his role-model
parents—Luther and Maud Powell.
His father
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once told young C olin that if he sim ply worked
hard and stayed out o f trouble, America w ould reward him. Clearly, his father spoke the truth.
If his fam ily provided the foundation for Powell's superb character and value system, then the
Reserve Officer Training Corps (ROTC) program
at the C ity College o f New York was the catalyst
and finishing school for his strong leadership and
m otivational skills. According to Powell, ROTC
enabled him to discover the discipline, structure,
camaraderie, and sense o f belonging that he
craved as a young man. After w riting o f his
ROTC years, Powell entertainingly alternates his
m em oir entries betw een his professional m ilitary
career and life w ith friends and family. O n the
personal side, he allows the reader to get up close
and personal w ith him and gain insight into why
he takes certain stands on various issues such as
Vietnam and segregation. O n the professional
side, he vividly explains his clim b to the top o f
the m ilitary spectrum by discussing each o f his
assignm ents—covering the bad experiences along
w ith the good ones. He was a soldier's soldier in
Germany, Vietnam, and Korea, but he solidified
his future w ith superb p olitical performances at
the Pentagon and the W hite House. Mastery o f
political connections coupled w ith administrative
brilliance propelled him up the ladder o f success
to becom e a W hite House Fellow, the youngest
brigadier general in the Army, the first black national security advisor, and the youngest and first
black chairm an o f the Joint Chiefs o f Staff. Fear-
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ful o f being labeled the p olitical general, Powell
goes to great lengths to dispel the n otion that he
ever sought any o f these h igh ly p olitical assignments. He co ntinu ally reiterates how he wanted
to be with the troops rather than stuck in a Pentagon Office.
O ne o f the most im portant them es in his
mem oirs deals with success and race. The reader
gets the message that he was determ ined never to
let race stand in his way. A lth ou gh he experienced segregation, he felt that the Arm y gave him
a fair chance and that he got ahead because he
felt challenge instead o f discrim ination. In spite
o f all the segregation he and his fam ily experienced, he always rem ained totally com m itted to
the nation, its values, and his superiors.
My A m erican Jou rn ey answers the critics on
such controversial issues as gays in the m ilitary,
O peration Desert Storm, and Bosnia. M eeting the
controversies head-on, Powell makes plausible argum ents that leave little doubt about what actually happened. He clarifies m urky events and
counters other authors' recollections o f co n troversial facts.
O n balance, My A m erican fou rn ey is an exceptional book. It should be read and absorbed by
anyone looking for a way to be better inform ed
about leadership ability, integrity, and character.
General PowelTs incredible story establishes a
standard for America's youth —both black and white.
Ronald S. Crooks
M axw ell AFB, A labam a

I Can Write Better than That!

O

K, THEN DO IT! Airpower Journal is always looking for good articles written
by our readers. If you've got som ething to
say, send it to us. W e'll be happy to consider it for publication.
The Journal focuses on the operational
and strategic leveis of war. We are interested
in articles that will stimulate thought on
how warfare is conducted. This includes not
only the actual conduct of war at the operational and strategic leveis, but also the impact o f leadership, training, and support
functions on operations.
We need two typed, double-spaced draft
copies of your work. We encourage you to
supply graphics and photos to support your
article, but don't let the lack of those keep
you from writing! We are looking for articles from 2 ,500 to 5,000 words in length—
about 15 to 25 pages. Please submit your
manuscript via electronic file in either MS
Word or WordPerfect format.
As the professional journal of the Air
Force, APJ strives to expand the horizons and
professional knowledge of Air Force personnel. To do this, we seek and encourage challenging articles. We look forward to your
submissions. Send them to the Editor, Airpow er Journal, 401 Chennault Circle, Maxwell AFB AL 36112-6428.

• Say that you want to subscribe to AFRP
10-1, Airpower Journal, stock number 708007-00000-5.
• Enclose a check for $15.00 ($18.75 for
international mail).
• Spend a year enjoying four quarterly issues mailed to your home or office.

Basis of Issue

A

FRP 10-1, Airpower Journal, is the professional journal of the Air Force. Requirements for distribution will be based on the
following:

1 copy for each general on active duty
with the US Air Force and Air Reserve Forces.
1 copy for every 5 (or fraction thereof)
active duty US Air Force officers in grades
second lieutenant through colonel.
1 copy for each US Air Force or Air Reserve Forces office of public affairs.
3 copies for each Air Force Reserve Forces
unit down to squadron levei.
3 copies for each air attaché or advisory
group function.
1 copy for each non-US Air Force, US government organization.
1 copy for each US Air Force or US government library facility.

. . . But How Do I Subscribe?
EASY . . .
• Just write New Orders, Superintendent
of Documents, P.O. Box 371954, Pittsburgh
PA 15250-7954.
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Col Richard Szafranski (BA, Florida State Unlverslty; MA, Cenual Mlchlgan Unlverslty) Is
the flrst holder of the Chalr (or National Mllitary Strategy at the Air War College, Maxwell
AFB, Alabama. Colonel SzafranskTs dutles
have Included staff posltlons In the headquarters of Strateglc Air Command, United States
Space Command, North American Aerospace
Defense Command, and Air Force Space Command. He has commanded B-S2 unlts at the
squadron and wing levei, most recently as
commander of the 7th Bomb Wlng, Carswell
AFB, Texas, from 1991 to 1993. He was also the
base commander of Peterson AFB, Colorado.
Hls wrltlngs on mllltary strategy and operatlonal art also have appeared ln Parameters, US
Naval Inslltute Proceedings, foint Forces Quarterly, Military Review, and Straiegic Review.
Colonel Szafranskl Is a graduate of AJr Command and Staff College and Air War College.

Dr Herman L. Gilster (USMA; MBA, Unlverslty
of Denver; MPA, PhD, Harvard) Is a visltlng
professor at the USAF Academy. A retlred Air
Force colonel, Dr Gllster's asslgnments during
hls 26-year career Included B-47 alrcraft commander In Strateglc Air Command; tenured
assoclate professor and dlrector of economics
Instructlon at the USAF Academy; operatlons
researcher at Headquarters Seventh Air Force ln
Vletnam, Headquarters Pacific Air Forces ln
Hawall, and Headquarters USAF ln Washington, D.C.; Federal Executlve Fellow ln the
Defense Analysls Pro|ect at the Brooklngs lnstltu tio n ; and d lrector of International
economlc affalrs ln the Office of the Secretary
of Defense. After retlrement from the Air
Force, he worked wlth the Boeing Company for
seven years, where he served as manager for
economlc forecasts and analysls. Dr Gilster
has been a frequent contributor to the Air
University Review and other professlonal
lournals.

Please

Recycle

Ma( Martin E. B. France (USAFA; MS, Stanford
Unlverslty; PhD, Virgínia Polytechnlc Instltute and State Unlverslty) Is assigned to the
Plans Dlrectorate, Headquarters Air Force
Space Command, as the command lead for
space operatlons mission area plans. Previous
asslgnments include laser Systems structural
englneer at the Air Force Wieapons Laboratory
and teachlng asslgnments as Instructot; assistam professor, executive offlcer. and assoclate
professor ln the Department of Astronautics at
the USAF Academy. As the USAF exchange
englneer to France, Major France performed
research at the Centre d’Etudes et de Recherches de Tou louse, Space T ech n olo g y
Department, Toulouse, France, where he speclallzed ln modellng and stm ulation of
charged partlcles ln the operatlonal orblt envlronment. He is a graduate of the Air
Command and Staff College.
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