Human Factorsin War

The tools of warfare have grown technologically more
sophisticated and complex, yet the constant in warfare remains the
human element.l Technological advances have brought about
hyperwar, cyberwar, and the military technological revolution.2
Although technology has altered the means to conduct war and the
nature of warfare, war is still a violent contest between thinking,
acting, and reacting antagoni stswho seldom follow acompl etely rational
or predictable course. War remains a human enter prise, which cannot
be reduced to an engineering solution lacking uncertainty.3

The quantity and quality of information available to battlefield
decision makers have increased significantly through technology.
Nevertheless, war is still shaped by human inconsistencies, blurred
by chance, and impeded by unpredictable human acts. In war,
information, whether the purview of the commander in chief or the
individual combatant, is plagued by doubt. Violence, danger, and
chance combine to ensure information in warfare carries with it
uncertainty. Uncertainty and the doubt which springsfrom it create a
fog that affects the conduct of war.

From grand strategy to individual actson thefield of battle, war is
the violent clash of human wills. Humans, with their sometimes
irrational judgment, faulty logic, emotiona bias, and other
complexities, engage in warfare. Though surrounded by stealth
systems, microwave weapons, and precision munitions, the human
element remains prone to such physical and psychological effects of
war as fear and physical exertion. The realization that decisions in
war carry life or death consequences weighs upon the mental state of
those in conflict.# The myriad of individual human qualities
influencing the conflict contributes to the friction of battle. This
friction distinguishes real war from war on paper.>

Enveloping the entire realm of war like an ether ischance. Chance
rests upon the quirks of human behavior, the nature of the elements,
imperfections in technology, and a host of other circumstances that
cannot bedivorced fromwarfare. Chancestandsaoneasaninevitable
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element of warfare but ssmultaneously contributes profoundly to fog
and friction. War occurs not in a vacuum but within the atmosphere
of chance. Clausewitz wrote: “War is the realm of chance. No other
human activity gives it greater scope. . . . Chance makes everything
more uncertain and interferes with the whole course of events.”6

War cannot be separated from the elements of fog, friction, and
chance. Thehuman dimension servesto ensurethese elementsremain
dynamic and inexorably linked to warfare. Although chance, that
ether surrounding all human events, has elements beyond human
control, human actions can create and shape both fog and certain
elements of friction. It is therefore vital to understand the nature of
fog and friction.”

Fog

Clausewitz described uncertainty, or the fog of war, as the chaos
of opinions and considerations that arise and can fatally entangle
judgment. Uncertainty “constitutes one of the most serious sources
of friction in war, by making things appear entirely different from
what one had expected.”® Chance causes uncertainty through
unexpected or unplanned results, inaccurate, incomplete, or
contradictory information about enemy and friendly forces, and
purposeful or chance actions of the enemy.® Fleet Marine Force
Manual 1, Warfighting, observes that “by its nature, uncertainty
invariably involves the estimation and acceptance of risk. Risk is
inherent in war and isinvolved in every mission.”10 Yet estimation
of risk suffers from psychological impediments that can result in
surprise being achieved despite intelligence warnings.11

There are severd leves of uncertainty in war. Such uncertainties as
inherent errors in weapons accuracy, norma distribution of wegpons
effects, and the result of particular sorties are usualy relatively minor.
The uncertainties associated with the enemy are more important. One
can never be positive that friendly forces have anticipated all enemy
capabilities. Often even greater uncertainties are associated with
evaluating enemy intentions (i.e., predicting which capabilities the
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enemy will exercise, at what places, with which methods, and at
what times). Intelligence preparation of the battlefield can reduce
vulnerability to enemy actions, but the broader uncertaintiesof enemy
intent normally remain unknowable with any degree of certainty.12
The process of comparing enemy and friendly courses of action, known
asthe estimate of the situation, isalogica methodology for reducing
risks, but the greatest value of this process may be that it arrives at a
decision.3Inthe absenceof strong leadership and professiona judgment
based on a thorough understanding of war, uncertainty can degenerate
into utter confusion, parayzing inaction, and chaos.4

Piercing the fog of uncertainty requires keenindividual intellect to
discern redlity. It requires the clear interpretation of information to
detect actuality amid the chaos of possibilities and the ability to
anticipate and produce sound, logical decisions that extend beyond
the uncertainties of the moment. Steering a steady, resolute course
through a sea of confusion requires judgment and perception.
Clausewitz termed war “the realm of uncertainty” where “three
quarters of the factors on which action in war is based are wrapped
in a fog of greater or lesser uncertainty.”1> To pierce this fog,
Clausewitz pointed to the need for a sensitive and discriminating
judgment—a skilled intelligence to detect the truth.16

Technology, more often than not, is seen as the answer to the fog
of war. Technology can provide information to dispel the
uncertainties. The Gulf War serves as an example of a high-
technology conflict. Satellites and encrypted communications vastly
enhanced information transfer within the theater and acrossthe globe.
Technological ability provided more accurate, more abundant, and
more timely information to the war arena. To help in stripping away
the uncertainty of information, technology now provides a vastly
increased number of information channelsto the battlefield. Although
the Gulf War showed how technologies could facilitate warfare by
providing high-quality information in great quantities, assuming that
technology isan answer to the fog of war is dangerously misleading.

Reliable information appears to offer a seductive solution to the
fog of war, but even information of the highest reliability cannot
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strip away the fog. Although desirable, increased quality of
information adoneis not the solution. During the Gulf War, despite the
exceptiond technology and the excellent quality of raw data, the fog
of war permesated the interpretation of what that technology and datahad
to offer.1” Success depends not only on the quality of the information but
also a blend of objective judgment, temperament, strategic vision, and
intuition.1® Clausewitz spoke of the ability to perceivetruth but noted that
“Truthinitsdf israrely sufficienttomakemenact. Hencethestepisaways
long from cognition to valition, from knowledge to ability.”1° Qudity of
information, athough desirableand anecessary god, isonly asgood asthe
decison it engenders. The taent to pierce thefog of war liesin the ability
to didtill from information considerations and options for prosecuting
drategic vison without becoming entangled in the perceptions of the
moment or the uncertainty of the decision.?

Technology can provide massive quantitiesof reliableinformation,
which can clarify uncertainties, but it can aso increasethefog of war.
The ability to generate vast quantities of information and to access
and manipulate this information can create a cascading information
overload. Having to react to new information can overwhelm
combatants and decision makers and multiply uncertainties.2: People
can accept and rationally process only a limited amount of
information.22 Eliot Cohen in “The Mystique of U.S. Air Power”
observesthat “the constant pressure of the data stream, together with
the growth of nighttime operations, means that leaderstry to keep on
top of events at the cost of sleep and acuity.” 23 Thus the strain upon
the mental element isincreased, adversely affecting intellect, thevery
essence of what is required to overcome the fog.

A strong intellect, resolute will, and strength of character are required
to pierce the fog of war. Technology can help discern the truth of battle
or serve to increase the fog—the outcome lies with the human element.

Friction

According to Clausewitz, friction in war is “the force that makes
the apparently easy so difficult” and distinguishes*real war from war
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on paper.”2* “Countless minor incidents—the kind you can never
really foresee—combine to lower the general level of performance”
and lead to genera friction.?> Genera friction resulting from the
physical environment is easy to see. Darkness; poor weather; terrain
and geographic obstacles; degraded or limited command, control, and
intelligence systems, complexities of organization and command
relations; degradation of |ogistics, mai ntenance, and weapon systems;
and chance cause this friction.26 According to Clausewitz, two
elements, danger and physical exertion, so aggravate the generd friction
problem that they may be considered among its principle causes.

As Clausewitz notes, “War is the realm of danger.”2’ Danger
usually produces fear, but “to someone who has never experienced
danger, theideais attractive rather than alarming.”28 Thus, action on
the field of battle diverges from the plans laid in the security of staff
offices. The manner in which action differsfrom plans depends upon
the individuals involved and their reaction to the dangers present.
Whether deemed prudent, courageous, brash, fool-hearted, or fearful,
the act in battle is not as important for this discussion as the fact that
danger will cause a human reaction that may differ from expected
reactions.?® Targets not struck due to heavy defenses, bombs missing
the aim point because of defensive reaction, and acts of heroism are
all human reactions to danger and contribute to the friction of war.

Fear, which is especially debilitating, results from battle loss rates,
length of exposure to combat, intensity of battle, loss of comrades,
and pessimism regarding persona survival. The human ability to
prevail in the face of fear provides an immeasurable factor in the
conduct of war. Richard Gabriel, in The Painful Field, wrote

Technology, no matter how sophisticated or deadly, will mean nothing if
men cannot withstand the storm of battle. Modern armies with their large
staffs of technical experts tend all too readily to forget this lesson and to
busy themselves with the details of “orchestrating” or “servicing” the
battlefield through the employment of sophisticated technologies. They
appear secureinthefaith, historically quite unfounded, that soldiers can be
made to do what the technology requires of them. Such military managers
believe that today’ s soldier is somehow different from those who took the
field in the past. What the lessons of the past ought to teach is that men
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break down in battle, technology notwithstanding. Man, not his machines,
sets the ultimate limits on battle performance.3°

Physical exhaustion resulting from the exertions of battle is the
second aggravating cause of friction. Whether the task lies at the air
base or in the cockpit, the physical demands of combat exceed the
rigors of peace. The exhaustion imposed by the intensity of combat
operations combined with extremes in climate, chemical protective
clothing, unusua work schedules, unfamiliar food and surroundings,
and a multitude of factors that affect the biological organism,
aggravate the problem. The stresses of physical exhaustion and fear
are compounded by uncertainty, by the inability to take aggressive
action against the enemy, and especialy by lack of confidence in
leadership.3l A veteran squadron commander wrote about these
stresses at Guadalcanal, where living conditions were extremely
primitive.

There's one fact which | believeis not properly understood, and that is pilot

fatigue. A man’s*“guts’ isdirectly proportional to how rested he is—nothing

moreor less. . . . | think that about five days of intensive action is about all a
man can stand; with interims | think he can last three weeks.32

Danger and exhaustion consist of not only the obvious physical
aspects but psychological ones. Although the psychological aspects
of friction result from the same causes as the physical aspects, the
difference is the stress they create on combatants. This stress is
produced by the interaction of combatants and the environment of
war, which is characterized not only by violence and uncertainty but
also by physical exertion and danger. Stress threatens the combat
effectiveness of individual combatants, both leaders and followers,
and the combat effectiveness of military organizationsat all levels of
war. War often presses combatantsto their physical and mental limits,
beyond which they succumb to battle fatigue.33

The symptoms of battle fatigue adversely affect the combatant’s
ability to function.

The symptoms [of mild, nondisabling battle fatigue] included increased
emotionality, sleep disturbances, fatigue, and exaggerated startled response
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to near or sudden movements or noises, and mild physical complaints. [The
signs of psychological burnout were] apathy; slowness of thinking,
moving, or responding; mild tremors. . .; decrease in the survival instinct;
fixation on details, exaggerated aggressiveness, extreme exhaustion;
vomiting or diarrhea; sleep disturbance; open fearfulness or phobias;
pessimistic or fatalistic beliefs; socia withdrawal or depression.34

Just asthe combatants’ effectiveness dependsin large part on their
understanding of the operating limitations of their equipment,
commanders effectiveness depends in large part on their under-
standing of the human limitations of their subordinates. This
understanding should guide commanders actions in organizing,
equipping, and training their forces, and in such personnel policiesas
reconstitution, rest, reward, and punishment.3> Understanding the
human dimensions of frictionisasvital as planning and orchestrating
the battle. AsClausewitz notes, “ The good general must know friction
in order to overcome it whenever possible, and in order not to expect
a standard of achievement in his operations which this very friction
makes impossible.” 36

Clausewitz also offers a means to reduce friction. His “lubricant”
iscombat experience. Experience in the dangers and exertions of war
reduce the friction of the inexperienced. Only those having
experienced war can understand and appreciate the difficulties of
combat. Short of combat experience, realistic training can reduce the
friction of war. Thistraining should includefriction and allow chance
to function. As Clausewitz notes:

No general can accustom an army for war. Peacetime maneuvers are a
feeble substitute for the real thing; but even they can give an army an
advantage over others whose training is confined to routine, mechanical
drill. To plan maneuvers so that some of the elements of friction are
involved, which will train officer's judgement, common sense, and
resol ution isfar more worthwhile than i nexperienced people might think.37

Unit cohesion can also be seen to be a “lubricant” to friction.
Understanding why soldiers fight is an essential first step to
establishing forces that can sustain fighting power in combat.38 In
genera, individuals do not fight for the same reasons that nations go

51



ESSAYS ON AIR AND SPACE POWER, VOL. |

to war. Individuals fight because they willingly submit to authority
and because of fear, pride, and loyalty, especialy loyaty to
comrades.®® The relationship between comrades is especialy
important because fighting effectively depends on unit cohesion,
which “is the ability of a military unit to hold together, to sustain
mission effectiveness despite combat stress.”4% Unit cohesion can
help the combatant overcome the fear and anxiety of combat.

Fighting power can be maintained by leadership that aids
combatants in coping with combat stress caused by the fog, friction,
and chance of war. Such leadership recognizes the value of realistic
training, repetitious training, and overtraining. It provides the most
stress-proof weapons and the best physical comforts possible (sleep,
shelter, hot food). It builds and maintains cohesion.*!

Conclusion

With few exceptions, such asthosein North Africain 1942 and the
southwest Pacific from 1941 to 1943, American air bases have not
come under sustained attack. Consequently, inthe Air Force the most
adverse effects of combat have been confined to aircrews. Thereis,
however, no reason to believe that the relative security and sanctuary
of air bases can continue. To the contrary, it is most likely in the
contemporary multipolar world that the Air Force will find itself
engaged in regiona combat from air bases within the reach of hostile
threats. The Scud threat of the Gulf War likely foreshadows future
combat with air bases subject to the constant possibility of enemy
attack. Although it didn’t materialize in the Gulf War, the threat of
air attack with chemical weapons is also a likely possibility. The
proliferation of weapons of mass destruction, the availability of
ballistic missile technology, cruise missiles, precision guidance, and
improved conventional and unconventional munitionsmakeair bases
increasingly vulnerable to the lethality of modern weapons, even in
lesser developed regions of the world. Airmen should expect and be
prepared for the adverse effects of war.
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Uncertainty, danger, and physical exertion when combined with
the violence and chance of war affect the human element. The
resulting fog and friction can create stress and fear. Fog and friction,
enveloped by chance, areinterrelated and act as both cause and resullt.
Thisinteraction heightenstheir adverse effects. Ultimately, everyone
involved with raising, organizing, training, or equipping armed
forces, or in fighting a nation’s wars should understand the human
factors in war. Commanders especialy must allow for the human
dimension and the limitations imposed by fog, friction, and chance.

Notes
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explanations makeit clear that natureishighly complex and frequently only appears
to be chaotic. Patterns now discovered acrossall fields of scienceindicatethat chaos
is extremely structured and subject to an emerging set of natural laws. The
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