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IRMEN HAVE ALWAYS believed
that the airplane is an inherently
strategic weapon. Airpower, operat-
ing in the third dimension, can by-
pass the tactical surface battle and operate
directly against the centers of gravity (COG)
of an enemy nation: the industrial, political,
economic, and population loci that allow a
country to function. However, airpower theo-
rists have differed significantly over which
specific targets should be struck or neutral-
ized so as to achieve the greatest results. We
must understand the various air-targeting
strategies because they collectively define the
boundaries of strategic-airpower thought,
and they clarify the connection between the
air weapon and its role in war. Moreover, un-
derstanding these concepts leads to a more
balanced and flexible grasp of air strategy
and the factors that go into its determination.
Psychologists tell us that the most trau-
matic event in one’s life is birth. If so, the
birth of airpower was doubly traumatic because
it occurred in concert with World War |. That
war smashed empires, spawned dictatorships,
caused the deaths of at least 10 million peo-
ple, and had a profound effect on the con-
duct of war. The loss of a generation of Euro-
pean men, as well as over one hundred
thousand Americans, convinced military
leaders that tactics and strategy had to be al-
tered. Radical solutions, therefore, received
greater consideration than would ordinarily
have been the case. Airpower was one of
those radical solutions.

When a country wishes to influence an-
other, it has several instruments at its dis-
posal—the military, economic, political, and
psychological “levers of power.” Depending
on a country’s objectives, it can employ these
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levers against another country. For example,
if the objective is to express displeasure over
a dictator in country A who oppresses his
people, then country B may impose sanc-
tions—use of the economic lever of power—
in an attempt to modify his noxious behavior.
Country B may also petition the United Na-
tions to condemn the dictator and turn world
opinion against him—use of the political and
psychological levers of power. Obviously, as
things become increasingly serious, the mili-
tary lever becomes most prominent.

These levers of power are directed against
an enemy’s COGs, which can be the strengths
of a country—perhaps the army or the indus-
trial infrastructure—but they can also be a
vulnerability. One must recognize this dis-
tinction. In attempting to bend an enemy to
our will, attacking him at the strongest point
is not always necessary or desirable; rather, we
should hit him at his weakest point if that will
cause collapse. Thus, a country’s strength
may be its navy, but its weakness may at the
same time be dependence on sea-lanes that
provide food and raw materials. In such an
instance, a strategist may wish to avoid the
enemy’s strength while simultaneously attack-
ing his weakness. This is analogous to the sit-
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uation in World War I, when the German sur-
face fleet remained in port in fear of the
Royal Navy, while German submarines carried
out a highly effective campaign against
British merchant shipping. One can loosely
group the generic COGs of a country into the
categories of military forces, the economy,
and the popular will (table 1). In sum, strat-
egy consists of employing levers of power
against the enemy’s COGs.

Table 1

Levers of Power and
Generic Centers of Gravity

Levers of Power Generic COGs

* Military * Forces
« Economic  Economy
« Political - Will

« Psychological

Traditionally, armies have used the military
lever of power to operate against an enemy’s
military forces (fig. 1). This was due, quite
reasonably, to the fact that the other COGs
within a country were protected and shielded
by those military forces. As a consequence,
war became a contest between armed forces;
the losers in battle exposed their country’s
COGs to the victor. Usually, actual destruc-
tion or occupation was unnecessary: with the
interior of the country exposed and vulnera-
ble, the government sued for peace. Al-
though land actions could also have an effect
on the enemy’s economy or will—depicted in
figure 1 by the thinner arrows—such conse-
quences were usually indirect and often un-
planned. Small wonder that military theorists
over time equated the enemy army with the
main COG because when the army fell, so did
resistance.! As noted, however, World War |
demonstrated that such attritional contests
had become far too bloody—for both sides—
to serve as a rational instrument of policy. Sol-
diers sought a solution, but sailors and air-
men took totally different approaches.

Sea warfare is fundamentally different from
war on land. Navies have difficulty impacting
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Land War
Levers of Power
* Military
/ » Economic
Employs

« Political

* Psychological

Key COGs

* Forces

. Econo‘@ To Affect
o Will

Figure 1. Land War

armies or events on the ground directly, so
they have traditionally relied on a form of
economic warfare—exemplified by block-
ades, embargoes, and commerce raiding—to
achieve their war aims. Thus, although navies
do indeed fight other navies, for the most part
they use the economic and psychological
levers of power against an enemy’s economy
and will (fig. 2). Blockade and commerce raid-
ing deprive a country of the food and raw ma-
terials it needs to carry on the war effort. Over
time, the people begin to suffer the effects of
prolonged starvation, and their will to con-
tinue the war dissipates.

Levers of Power
* Military
* Economic
Employs < « Political
* Psychological

Key COGs

« Forces
. Econo{@ To Affect
« Will

(Indirectly)

Figure 2. Sea War

Air war, in turn, is fundamentally different
from both land and sea warfare. Airmen have
always recognized that the airplane’s ability to
operate in the third dimension gives it the
unique capability to strike all of an enemy’s
COGs. Moreover, although airpower operates
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against the enemy’s economy and will—as do
navies—it does so directly (fig. 3). Navies block
or sink ships at sea carrying raw materials to a
smelting plant that turns those materials into
steel, which is then transported to a factory
that turns it into weapons. Aircraft can strike
those factories and weapons directly. Indeed,
an enemy’s entire country becomes open to
attack.

Levers of Power
* Military
» Economic
Employs < « Political
* Psychological

Key COGs

* Forces
« Economy To Affect
o Will

(Directly)

Figure 3. Air War

This, however, tends to complicate things
for the air strategist. Obviously, airmen must
become intimately familiar with the inner
workings of an enemy nation. Knowing that a
country depends on its railroads, canal sys-
tem, political leaders, steel mills, electrical
power grid, arable land, telephone system,
chemical factories, and so forth is of limited
practical value because not all of these targets
can be attacked. Which COGs are the most im-
portant? Selecting the correct targets is the
essence of air strategy. However, the fact that
something can be targeted does not mean it
is valuable, and a thing that is valuable is not
necessarily targetable. Perceptive air planners
realize that destruction of target sets does not
automatically equate to victory; further, in-
tangible factors such as religion, nationalism,
and culture are no less important in holding
a country together during war than are its
physical attributes. The situation has become
even more complex with the introduction of
a host of “new targets” critical to the func-
tioning of a modern state: fiber-optic net-
works, communications satellites, nuclear

power plants, and the new electronic medium
often referred to as “cyberspace,” which plays
an increasingly important role in all aspects
of personal and professional life. How is a
modern airman to sort it all out? A schematic
representation of a modern country illus-
trates the problem and may also point to a so-
lution (fig. 4).

The key to all war is the amorphous and
largely unquantifiable factor known as the
“national will.” It occupies the central place
in the schematic because it is the most crucial
aspect of a country at war. At its most basic,
war is psychological. Thus, in the broadest
sense, national will is always the key COG—
when “the country” decides the war is lost,
then and only then is it truly lost. However,
that really says very little. The obvious chal-
lenge for the strategist is to determine how to
shatter or at least crack that collective will.
Because it is an aggregate of so many differ-
ent factors and because it has no physical
form, attacking national will directly is sel-
dom possible. Rather, one must target the
manifestations of that will. In a general sense,
those manifestations can be termed “military
capability.”

Military capability is the sum of the physi-
cal attributes of power: land, natural re-
sources, population, money, industry, gov-
ernment, armed forces, transportation and
communications networks, and so forth.
When these things have been dissipated or
destroyed—when there is no effective capa-
bility left with which to fight—then the na-
tional will either expires or becomes unim-
portant. Thus, in the schematic presented
here, military capability is closely tied to na-
tional will. By the same token, because mili-
tary capability is at the center of a nation’s
being and is the sum of a country’s total
physical power, it is extremely difficult to de-
stroy entirely. The key lies in selectively
piercing this hard shell of military capability
in one or several places, thereby exposing
the soft core. Through these openings, one
can puncture, prod, shape, and influence
the national will. In most cases, will collapses
under such pressure before capability has
been exhausted.?
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Figure 4. The Notional Nation-State

The nodes surrounding the central core
are the de facto COGs that can be targeted.
As noted above, in the past the armed forces
and the territory of the enemy were generally
the foci of operations because they were the
most accessible. Often, if the army were de-
feated or if a strategically located province
were overrun, a negotiated settlement would
follow. New capabilities offered new opportu-
nities. The history of air strategy is a history of
targeting—trying to discover which COG is
the most important in a given place, time,
and situation. Although air theorists might
agree that airpower is intrinsically strategic,
they have generally disagreed—vigorously—
over which targets are most appropriate to
achieve strategic objectives. What follows is a
summary of the various strains of airpower
targeting theory.

Gen Giulio Douhet believed that the popu-
lation was the prime target for an air attack
and that the average citizen, especially the
urban dweller, would panic in the face of air
assault.® Limited experience from World War |

seemed to support that contention. Douhet,
therefore, was convinced that dropping a mix-
ture of incendiary, chemical, and high-explo-
sive bombs on a country’s major cities would
cause such disruption and devastation that re-
volt and subsequent surrender were in-
evitable. Although his predictions regarding
the fragility of a country’s vital centers and the
weakness of a population’s resolve were to
prove grossly in error during World War 11, his
basic premise has had an enduring appeal.
Fortunately, Douhet’s American and
British counterparts saw in airpower the hope
of targeting things rather than people. Air
doctrine in the United States and Britain dur-
ing the interwar years focused on the enemy’s
industrial infrastructure, not his population.
In this view, the modern state was dependent
on mass production of military goods—ships,
aircraft, trucks, artillery, ammunition, uni-
forms, and so forth. Moreover, essentials such
as electrical power, steel, chemicals, and oil
were also military targets and of great impor-
tance because they were the essential build-
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Damage to a submarine-battery plant, Hagen, Germany. The Combined Bomber Offensive’s support for the Battle of
the Atlantic exemplified the challenges in priorities and targeting. Early on, submarine pens on the French coast were
relatively easy targets, but Allied aircraft could damage these hardened structures only with bombs developed later in
the war. The Strategic Bombing Survey found that damage done to the few factories supplying storage batteries and
motor generators substantially reduced the supply of these critical components, affecting both submarine mainte-
nance and new construction.

ing blocks for other manufactured military
goods needed to sustain a war effort.

In America, the ideas of Brig Gen Billy
Mitchell heavily influenced the Air Corps Tac-
tical School, whose faculty refined a doctrine
that sought industrial bottlenecks—those fac-
tories or functions that were integral to the ef-
fective operation of the entire system.* This
“industrial web” concept envisioned an enemy
country as an integrated and mutually sup-
porting system but one that, like a house of
cards, was susceptible to sudden destruction.
If one attacked or neutralized the right bottle-
neck, the entire industrial edifice could come
crashing down.® It was this doctrine that the
Army Air Forces carried into World War II.

The Royal Air Force (RAF), led by Air Mar-
shal Hugh Trenchard, took a slightly different
approach. Trenchard himself had witnessed

the extreme reaction by the population and
its political leaders to the German air attacks
on Britain in 1917 and 1918—after all, these
attacks led to the creation of the RAF. He ar-
gued, as did Douhet, that the psychological
effects of bombing outweighed the physical
effects. Unlike the Italian general, Trenchard
did not believe that attacking people directly
was the correct strategy to produce psycho-
logical trauma.® Such a policy was morally
and militarily questionable. Instead, he advo-
cated something similar to the strategy of the
Air Corps Tactical School: a country’s indus-
trial infrastructure was the appropriate target.
He reasoned that the disruption of normal
life—the loss of jobs, wages, services, trans-
portation, and goods—would be so profound
that people would demand peace. In short,
whereas the Americans wished to bomb in-



dustry to destroy capability, Trenchard and
the RAF sought to bomb industry so as to de-
stroy the national will.

The massive and decisive use of air-
power in [World War 11] should have
spawned an outburst of new thinking in
the years that followed. Surprisingly and
unfortunately, that was not the case.

Yet another RAF officer, Wing Commander
John C. Slessor, grappled with the complexi-
ties of air theory between the wars.” He argued
that the enemy army’s lines of supply and
communications were the key COG and that if
the transportation system of the enemy were
disrupted and neutralized, not only would the
enemy army be unable to offer effective resis-
tance but also the entire country would be
paralyzed and vulnerable. This paralysis, in
turn, would have a decisive effect on both the
enemy nation’s capability and its will. In
essence, Slessor advocated strategic- and oper-
ational-level air interdiction. Significantly, the
RAF pushed strongly for just such an air cam-
paign against Germany in 1944. The “trans-
portation plan,” as it was called, indeed
proved successful in assuring the success of
the Normandy landings by severely restricting
the flow of German reinforcements to the
lodgment area. In addition, the wholesale de-
struction of the Germans’ rail system in West-
ern Europe had devastating effects on their
entire war effort, as Slessor had predicted.

Significantly, most of the individuals and
theorists mentioned thus far are from the
pre-World War Il era. In truth, the massive
and decisive use of airpower in that war
should have spawned an outburst of new
thinking in the years that followed. Surpris-
ingly and unfortunately, that was not the case.
The atomic strikes on Japan had both a cat-
alyzing and numbing effect on military lead-
ers worldwide. The new weapon appeared to
revolutionize warfare in ways that made all
prior experience obsolete. As a consequence,
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a different group of theorists arose in an at-
tempt to explain the use of military force in
this new age. These theorists, however, were
not from the military. Rather, a new breed of
civilian academics with little or no experience
in war emerged to define and articulate theo-
ries of nuclear war. Since no one had any ex-
perience with this type of war, civilian aca-
demics were seemingly as capable at devising
a theory of nuclear air warfare as were uni-
formed professionals. The ideas they pro-
posed—balance of terror, mutual assured de-
struction, strategic sufficiency, and the
like—were elegant and reasoned. They
served the West well throughout the cold war
era. Regrettably, however, military airmen all
too easily and quickly abandoned the intel-
lectual field to the civilians. At the same time,
the military accepted the premise that future
wars would involve nuclear weapons. The re-
sult was that few airmen gave serious thought
to the use of conventional airpower, espe-
cially at the strategic level.

The Vietnam War had many negative ef-
fects on both the United States and the mili-
tary services. One positive aspect, however,
was the growing realization that nuclear war
between the two superpowers was an interest-
ing intellectual exercise but hardly likely to
occur—if only because we were so well pre-
pared to wage it. At the same time, tactical air-
power seemed not to be a war-winning
weapon, as Vietnam amply demonstrated.
Thus, while airpower had become polarized
between people who thought only of nuclear
holocaust and those who prepared to fight
the tactical air battle, world conditions
seemed to indicate that neither extreme of-
fered useful and decisive results. The vast
middle ground between those two poles had
to be recaptured. The revitalization of strate-
gic conventional thought began with an in-
structor at the Fighter Weapons School at
Nellis AFB, Nevada—Col John Boyd.

Boyd was intrigued by the astounding suc-
cess of the F-86 in air combat with the MiG-15
(a 10-to-one superiority) during the Korean
War.2 Upon reflection, he decided that the F-
86’s advantage largely resided in its hydrauli-
cally operated flight controls and all-flying
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horizontal stabilizer that allowed it to transi-
tion from one aerial maneuver to another
more rapidly than the MiG. Further thought
revealed the broader implications of this the-
ory. The key to victory was to act more
quickly, both mentally and physically, than
one’s opponent. Boyd expressed this concept
in a cyclical process he called the observe-ori-
ent-decide-act (OODA) loop (fig. 5). As soon
as one side acted, it observed the conse-
quences, and the loop began anew. The most
important portion of the loop was the “ori-
ent” phase. Boyd speculated that the increas-
ing complexities of the modern world neces-
sitated an ability to take seemingly isolated
facts and ideas from different disciplines and
events, deconstruct them to their essential
components, and then put them back to-
gether in new and unusual ways. He termed
this process destruction and creation—a process
that dominated the orient phase of his
OODA loop.

Wagz®

Figure 5. John Boyd’'s OODA Loop

The significance of Boyd’s tactical air theo-
ries is that he later hypothesized that this con-
tinuously operating cycle was at play not only
in an aerial dogfight but also at the higher
levels of war. In tracing the history of war,
Boyd saw victory consistently going to the side

that could think more creatively—orient it-
self—and then act quickly on that insight. Al-
though military historians tend to blanch at
such a selective use of history, the thesis is in-
teresting. Significantly, because of the em-
phasis on the orientation phase of the loop,
in practical terms Boyd was calling for a strat-
egy directed against the mind of the enemy
leadership. Although posited by an airman,
these theories encompassed far more than a
blueprint for air operations. Warfare in gen-
eral was governed by this process. Nonethe-
less, because of the OODA loop’s emphasis
on speed and the disorienting surprise it in-
flicts on the enemy, Boyd’s theories seem es-
pecially applicable to airpower, which embod-
ies these two qualities most fully.

Another airman has thought deeply on
strategic airpower and has focused on enemy
leadership as the key COG—Col John War-
den. Like Boyd, a fighter pilot and combat
veteran, Warden began a serious and sus-
tained study of air warfare while he was a stu-
dent at the National War College in 1986.
The thesis he wrote that year was soon pub-
lished and is still a standard text at Air Uni-
versity.’ His subsequent assignment in the
Pentagon put him in an ideal location when
Saddam Hussein invaded Kuwait in April
1990. Putting his theories into practice, War-
den designed an air campaign that called for
strategic attacks against Irag’s COGs.* To il-
lustrate his plan, he used a target consisting
of five concentric rings with leadership at the
bull’s-eye—the most important as well as the
most fragile COG—and armed forces as the
outermost ring—the least important but also
the most hardened element. Warden posited
that the enemy leader was the key to resis-
tance; killing or capturing him would inca-
pacitate the entire country. It is apparent that
both Boyd and Warden have turned away
from the economic emphasis of previous air-
power theorists. Instead, they focus on the
enemy’s leadership. However, whereas Boyd
seeks to disrupt the process of the enemy’s
leadership, Warden wishes instead to disrupt
its form. The epitome of such an air strategy
was the Gulf War. Air strikes against the Iraqgi
communications network, road and rail sys-



tem, and electrical power grid made it ex-
tremely difficult, physically, for Saddam to
control his military forces, but it also intro-
duced enormous confusion and uncertainty
into his decision-making process. This served
to expand his OODA loop dramatically and
slow its cycle time accordingly.

Information warfare has become a growth
industry. Seemingly, everyone in the world
has or soon will have a fax machine, cellular
telephone, powerful microcomputer, and ac-
cess to the Internet. As a result, the accelerat-
ing pace of information exchange has be-
come both a strength and a vulnerability for a
modern country. Knowledge, presumably, is
power. Whoever controls information flow
has a tremendous advantage: “perfect infor-
mation” for oneself and imposed ignorance,
through either denial or corruption, for an
enemy. To be sure, information—when
broadly defined as intelligence, reconnais-
sance, and communications—is not new.
However, the explosion in the volume and
dissemination of such information—made
possible by technology such as the microchip,
fiber optics, and satellites—has given new in-
tensity to an old concept. The ability to dom-
inate information is often referred to as “in-
fowar” and almost presumes a physical entity,
sometimes called an infosphere, in which in-
formation resides or through which it is chan-
neled. This infosphere is thus a potentially
very important COG and one that has inter-
esting implications for how future air warfare
might be conducted.

Another “new” wrinkle in military theory
stresses the cultural aspects of conflict. Al-
though physical manifestations of power are
the most discernible—the easiest to target
and quantify—the cultural and social aspects
of a society are also crucial. John Keegan, for
example, has argued that the Clausewitzian
model of war is flawed because it presumes
conflict occurs between nation-states that are
what we would call “rational actors” (i.e., they
make decisions regarding peace and war
based on a logical calculus grounded in pol-
icy). Keegan maintains that such factors ex-
plain only some motives for war; other soci-
eties are far more culturally based. He cites
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examples of Zulus in Africa, Siberian Cos-
sacks, and Japanese samurai to demonstrate
that some groups make war because it is tra-
ditional, a rite of passage to manhood, or a

Military strategists must be aware that
they are dealing with an enemy who is
part rational and part irrational, and
who is motivated by reasons of both pol-
icy and passion.

safety valve to release excess energy.!! In such
cultures, what Westerners would term the tra-
ditional causes of war and peace is largely ir-
relevant. The significance of this argument is
not that small groups of isolated natives have
in times past gone to war for reasons we
would consider quaint. Rather, if these factors
are present in some peoples, they are present
in all peoples. In more modern societies,
however, these cultural factors are subsumed
or overshadowed by the more traditional po-
litical imperatives; they are not replaced by
them. Thus, all people and countries do
things or do not do things, based on a collec-
tion of reasons—some physical and some cul-
tural or psychological. Military strategists
must be aware that they are dealing with an
enemy who is part rational and part irra-
tional, and who is motivated by reasons of
both policy and passion. When a modern
country is dominated by a worldview that is
seemingly completely alien from a Clause-
witzian perspective, the problem for the air
strategist becomes extremely complex.

One could argue, for example, that the
passionate faith of Islamic fundamentalism ef-
fectively holds modern Iran together—not oil
resources or the traditional political bonds of
a Western country. Rather than the notion
that the Iranian state uses religion as a tool of
its policy, it would seem that radical Islam
uses the state as a tool to achieve its religious
goals. Air strategists have a difficult enough
time attempting to predict effects and re-
sponses when they deal with a “similar
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enemy”; dealing with a dissimilar enemy
greatly magnifies the problem. Nonetheless,
realizing the importance of such intangible
factors as the enemy culture is crucial to mili-
tary planners. The fact that something may
not have a physical form does not mean it is
not important—nor does it mean it is imper-
vious to attack. In such instances, psychologi-
cal-warfare operations—the use of propa-
ganda, ruse, deception, disinformation,
perhaps even the truth—can be decisive. In
my schematic, these intangible but vital con-
nections are represented by the dotted lines
linking the physical COGs to each other and
the national core (see fig. 4).

It is useful at this point to introduce some
new terms used to describe air strategy. The
object of war is to impose one’s will on the
enemy by destroying his will or capability to
resist. An ongoing debate examines whether
it is more desirable and feasible to focus on
the enemy’s will or his capability; conse-
quently, military strategists and thinkers often
fall into two categories. The first includes
those who focus on seeking methods of con-
fusing, deceiving, frightening, or otherwise
influencing the mind of the enemy in the
hope of shattering his will and thus causing
surrender. The other school, more physical
and direct, believes that if one attacks the
enemy’s military forces or industrial infra-
structure, thus removing his capability to re-
sist, then surrender must follow. Some peo-
ple, especially those trained in the social
sciences, have put new terms on these old
concepts and now refer to coercion and denial
strategies. Proponents of these two camps
have engaged in vigorous debate over the
past decade. In truth, it is virtually impossible
to separate these two types of strategies in
practice. If the point of attacking, say, an
enemy’s forces is to deny him the ability to
fight, then it is highly likely that such an in-
ability will also have a strong coercive effect
on the enemy’s will. Conversely, if an attack
on the enemy’s oil refineries is intended to
break his will because it destroys something
he values, then at the same time the value of
the lost oil revenue will decrease his ability to

fight. The issue, therefore, becomes one of
emphasis.

To a great extent, the choice of strategy
will be driven by objectives and by the nature
of the war. In a total war, with surrender and
subjugation of the enemy as the goal, de-
struction of the enemy’s will and his capability
will likely be necessary. Thus, in World War 11
the Allies conducted a war against both Ger-
many’s will and its capability—coercion and
denial. Similarly, in the case of Iraq, both
strategies were employed, albeit for different
reasons: the coalition wanted to coerce Sad-
dam into leaving Kuwait but also wanted to
deny him the capability of remaining an of-
fensive threat in the region thereafter. Other
conflicts, such as that in Kosovo, are more
problematic regarding the type of strategy
employed. The North Atlantic Treaty Organi-
zation sought to coerce Serbia into stopping
its ethnic cleansing in Kosovo. Coercion would
ordinarily entail the attack of high-value tar-
gets in Serbia itself, but planners also em-
ployed a denial strategy by targeting Serbian
military forces and infrastructure in Kosovo.
Slobodan Milosevic surrendered, but was it
the coercion or the denial targeting that
brought him to that decision? We may never
know. One must realize, however, that the
choice of strategy will have a significant effect
on the targets selected for air attack—power
lines versus munitions factories versus rail
yards versus artillery pieces. Our policy goals
and the nature of the war will determine the
most effective air strategy to employ.*?

The task of the air strategist is to under-
stand these various targeting theories and se-
lect one, or a combination of several, to make
into a workable plan. One does this by first
asking three fundamental questions: What is
the goal? How much is it worth to achieve
that goal? What is it worth to the enemy to
prevent the opponent from achieving it? The
air strategist must then devise a plan that in-
volves transforming broad goals into specific
military objectives, identifying the target sets
that need to be affected (not necessarily de-
stroyed) to attain those objectives, and then
converting the whole into an operations
order that can be implemented.’®* One can-
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DOD photo (released).

Poststrike photograph used in bomb damage assessment of the Novi Sad Petroleum Refinery, Serbia. The photo was
part of a press briefing on NATO'’s Operation Allied Force held in the Pentagon on 3 May 1999.

not overemphasize the importance of clearly
linking the targets chosen and the objectives
sought. What specifically does one expect the
enemy to do if his power grid is bombed? If
the overall objective is to force the enemy to
halt an invasion, then how will striking the
power grid—or munitions factory or armored
divisions or intelligence headquarters—con-
tribute towards achieving that goal? In other
words, destroying or neutralizing a target
does not mean that one is any closer to at-
taining one’s goals. The intellectual process
of linking ends and means is a crucial, yet too
often overlooked, requirement for the air
strategist.

Perhaps one of the most important factors
to remember in this entire discussion of
COGs is that society is a living organism

which reacts to a myriad of internal and ex-
ternal stimuli. Indeed, all the COGs in the
schematic are connected to each other to il-
lustrate that an attack on one usually will have
an impact on all the rest. Hence, striking in-
dustry will affect the overall military capability
of a country, which will also affect the na-
tional will. In turn, the will may crack, or,
more likely, the leaders will send a signal to
direct more people and resources to rebuild
the damaged industries. The organism will
react to counter the threat. In short (and this
is crucial to note) this schematic depicts a liv-
ing entity—precisely what a country is—that
can act and react to various stimuli. And it
can do so in ways that are not necessarily pre-
dictable: it can move, shift, alter its appear-
ance, defend itself, panic, and/or steel itself.
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Indeed, organisms develop scar tissue after
they have been injured, sometimes making
subsequent injury less severe. As a result, the
second attack, to some extent, hits an organ-
ism different from the one first attacked. Cor-
respondingly, the results may also be differ-
ent. Thus, the tendency to view an enemy
country as an inanimate, two-dimensional
model is extremely dangerous because it as-
sumes a static, laboratory condition that is far
from the case. Imposing rationality on an
enemy society via computer simulations and
models is foolhardy. War can never be com-
pletely rational—no more so than the people
who wage it.

One should also understand that the COGs
of one country are not necessarily those of an-
other. In the case of Japan during World War
11, for example, sea-lanes were vital because so
many of its required raw materials came from
the Asian mainland or the East Indies. How-
ever, sea-lanes were not vital to Nazi Germany.
Because Hitler controlled most of Europe, he
was largely self-sufficient in raw materials and
barely affected by the Allied blockade. Simi-
larly, an autocratic country like Nazi Germany
may be more dependent on the personality
and power of the leader than is a democracy
with a clearly established line of succession in
the event of the leader’s death.

Moreover, not only are COGs often differ-
ent between countries, but they may change
over time within the same country. During
the Battle of Britain, for example, the RAF
was perilously short of pilots and aircraft. Had
the Luftwaffe continued to attack RAF air-
fields in the fall of 1940, this key British COG
may have cracked. The following year, how-
ever, the RAF was no longer in such dire
straits because planes and pilots were far
more plentiful. By that point, however, the
key British COG had moved into the Atlantic.
German U-boats were sinking British ship-
ping at an alarming pace, and serious con-
cern existed as to whether or not Britain
could long endure. Significantly, this key
COG also changed when the United States
entered the war, and the massive infusion of
shipping capacity alleviated the British plight.

If one agrees that an enemy country is a liv-
ing organism composed of multiple COGs
that act and react with one another and the
outside world, then several conclusions fol-
low. First, airpower is an especially effective
weapon for affecting those COGs. Most of the
vital centers noted above are physical and can
be directly targeted. Indeed, because they are
for the most part immobile and thus vulnera-
ble—a power grid, railroad network, or fac-
tory complex, for example—they are often es-
pecially susceptible to the effects of airpower.
Other types of military force cannot generally
act against such targets directly and are lim-
ited to operations against fielded forces.!* Of
course, airpower can attack those forces as
well and can do so quite effectively. Reasons
for turning to airpower in the post-World
War | era when anticipating war against an in-
dustrial opponent include the desire to avoid
bloodshed, the interdependence of modern
economies, the perceived vulnerability of
strategic COGs, and airpower’s ability to af-
fect them at relatively low risk. It is important
to note that the number of such reasons has
tended to increase over the decades. To be
sure, the intangible aspects of a country—its
culture, religion, and tradition—will be diffi-
cult to influence, but that is the case when
one uses all military forces, not just airpower.

Determining the key target or group of tar-
gets within a country requires careful and ac-
curate measurement of the effects of strategic
air attacks. This analysis is essential to ensure
that the results are what were expected so
that one can make adjustments for future op-
erations. This is not a minor consideration.
Air intelligence is a relatively new phenome-
non. Although information-gathering agen-
cies have existed for centuries, the types of in-
telligence they sought ran to two extremes.
On the one hand, they looked for diplomatic
insights to determine potential adversaries’
foreign policy, strength of the government, al-
liance commitments, or soundness of the
economy. On the other hand, they also
wished to ascertain military information, such
as the size of the enemy army and navy, route
of march, adequacy of supplies, and rate of
fire of the artillery. Although tactical infor-



mation is also necessary for the air battle—
the strength, disposition, and capability of the
enemy air force and air defense network—
strategic air warfare demands a totally new
type of intelligence. Detailed economic and
industrial information is also now required.
Because aircraft can strike military, economic,
and governmental centers deep within enemy
territory, one must know the precise location
and function of such targets. Air warfare re-
quires a detailed understanding of the elec-
trical power grid, rail and road network, iron
and steel industry, communications network,
and a host of other such items. This type of
military intelligence differs fundamentally
from that of previous eras. As a result, during
World War Il new bureaucracies arose, com-
posed of economists, industrialists, and engi-
neers whose main function was to study the
makeup and vulnerabilities of an enemy
state.!> Today, these intelligence agencies
form a major portion of the military, and
their products are vital to the formulation of
a viable air campaign plan.

At the same time, air leaders quickly real-
ized in World War Il that understanding how
an economic or industrial system failed was
just as important as knowing how it operated.
They needed a way to measure the effects of
air attacks on a complex, interconnected, and
multilayered system—an extremely difficult
task because it requires analyses of compli-
cated networks. For example, it is relatively
easy to determine the amount of physical
damage an air attack causes to a railroad mar-
shaling yard—the number of buildings or
railcars destroyed, tracks torn up, and so
forth. It is more difficult to measure the effect
such damage will have on an entire rail net-
work, given the redundancy of such systems,
the availability of repair teams, and the ability
to route traffic through other yards. It is more
difficult still to judge what effect the shortage
of materials not moved by the destroyed trains
will have on the economy as a whole. One
finds an illustration of this problem and its
complexity in the work of one historian who
has examined the records of the German rail-
road bureau in World War 11. His analysis re-
vealed that the destruction and disruption of
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German rail traffic severely curtailed the
movement of coal, the primary fuel for most
industrial production and power generation,
throughout the Reich. Therefore, the short-
age of coal caused by the disruption of the
rail system had a major effect on the produc-
tion of steel, resulting in the decreased out-
put of tanks, ships, and heavy artillery.!® Thus,
air strikes against seemingly unrelated targets
deep in Germany reduced the overall military
capability of the German armed forces.
Clearly, such analysis requires intimate famil-
iarity with the enemy’s economy as well as
keen analytical skills. These are not the only
problems.

If John Keegan is correct in his assertion
that social and cultural factors play a far
greater role in war than has hitherto been ac-
knowledged, then the problem of analysis be-
comes even greater. This difficulty becomes
compounded if one considers that a country
may strike a particular target not because of
the effect it expects to produce on the enemy
but for the effect on its own domestic popu-
lation. Gen Jimmy Doolittle’s raid that sent 16
bombers against targets in Tokyo in April
1942 not only influenced the Japanese lead-
ers or the Japanese economy but also bol-
stered American morale after a series of de-
feats. Similarly, one may carry out attacks to
influence a third country. Some people would
argue, for example, that we dropped the
atomic bombs on Hiroshima and Nagasaki
not to compel Japanese surrender but to send
a political message to the Soviet Union—as
an act of deterrence for the future.l” Simi-
larly, did the air strike on Libya in 1986 in re-
sponse to the terrorist bombing in Berlin
have an equally deterring effect on Syria? In
short, we must remember that warfare con-
sists of living organisms fighting other living
organisms while still other living organisms
look on and are affected. Actions in war,
therefore, have effects on both participants
and nonparticipants, and those effects may be
both intended and unintended. If such com-
plex and layered motives are indeed at play,
the problems of analysis are enormous. It
thus becomes necessary for intelligence or-
ganizations to focus on making a second
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leap—from an understanding of industrial
and economic processes to cultural and psy-
chological ones. This will not be easy.

Until it becomes possible to accurately and
predictably measure and quantify such
macrolevel effects, airmen will always be at a
disadvantage, compared to their surface
counterparts. For centuries one has tradition-
ally measured victory or defeat on land in
terms of armies destroyed, soldiers slain, and
territory captured. Such standards are both
guantifiable and widely recognized. One
must remember, however, that just as the ab-
sence of hard statistics does not necessarily
mean a theory is wrong, so does their pres-
ence not necessarily confirm that a theory or
policy is correct. Americans seem to have a
cultural penchant for measuring things, espe-
cially in war—bomb tonnage, sortie rates,
body counts, tank kills—and this can beguile
one into thinking that the mere presence of
numbers implies either accuracy or success. If
one is measuring the wrong things, however,
the statistics are worse than meaningless.

In summary, it has become apparent over
the past six decades that airpower is playing
an increasingly important role in warfare.
Surface-force commanders realize that their
operations are extremely difficult, if not im-
possible, without the extensive employment
of airpower. Indeed, our Navy has built most
of its force structure (the carrier battle
groups) around airpower; the Marine Corps
has organized its air-ground task forces
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