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Science, Strategy and War

John Boyd is often known exclusively for the so-called ‘OODA’ loop model he
developed. This model refers to a decision-making process and to the idea that
military victory goes to the side that can complete the cycle from observation to
action the fastest. This book aims to redress this state of affairs and re-examines
John Boyd’s original contribution to strategic theory. By highlighting diverse
sources that shaped Boyd’s thinking, and by offering a comprehensive overview
of Boyd’s work, this volume demonstrates that the common interpretation of the
meaning of Boyd’s OODA loop concept is incomplete. It also shows that
Boyd’s work is much more comprehensive, richer and deeper than is generally
thought. With his ideas featuring in the literature on Network Centric Warfare, a
key element of the US and NATO’s so-called ‘military transformation’ pro-
grammes, as well as in the debate on Fourth Generation Warfare, Boyd con-
tinues to exert a strong influence on Western military thinking. Dr Osinga
demonstrates how Boyd’s work can help us to understand the new strategic
threats in the post-9/11 world, and establishes why John Boyd should be
regarded as one of the most important (post)modern strategic theorists.

Frans P.B. Osinga is a serving officer of the Royal Netherlands Air Force, a
former F-16 pilot, and a graduate of the Royal Netherlands Military Academy
and the Netherlands Defence College. He completed this study while serving as
the Netherlands MoD Senior Research Fellow at the Clingendael Institute of
International Relations in The Hague. He is currently stationed at the NATO
Headquarters of the Supreme Allied Command Transformation in Norfolk,
Virginia.
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We are survival machines.
Richard Dawkins

Strategy is the mode of survival of a society.
Henry Kissinger

He who can handle the quickest rate of change survives.
John Boyd
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1 Introduction

To flourish and grow in a many-sided uncertain and ever changing world that
surrounds us, suggests that we have to make intuitive within ourselves those
many practices we need to meet the exigencies of that world. The contents that
comprise this ‘Discourse’ unfold observations and ideas that contribute towards
achieving or thwarting such an aim or purpose.

John Boyd, 4 Discourse, p. 1

Introducing 4 Discourse

This book aims to provide a better understanding of the strategic thought
developed by John Boyd. He has exerted a very substantial influence on recent
military thinking in the western world, and continues to do so. On the other
hand, his work has invited dismissive critique. Despite this situation, however,
there is as of yet no comprehensive study concerning his ideas.

Most people associate Boyd with the so called ‘OODA loop’, where ‘OODA’
is generally understood to stand for observation, orientation, decision and action.
The idea has gained currency that the OODA loop is the equivalent of a decision
cycle. Subsequently, war can be construed of as a collision of organizations
going through their respective OODA loops, or decision cycles. In the popular-
ized interpretation, the OODA loop suggests that success in war depends on the
ability to out-pace and out-think the opponent, or put differently, on the ability
to go through the OODA cycle more rapidly than the opponent. In simplified
form, it looks like Figure 1.1.

Few are familiar with the source of the OODA loop: 4 Discourse on Winning
and Losing. A Discourse consists of four briefings and an essay. The set has also
been labelled as The Green Book. It was completed in 1987, although subse-
quently frequently the specific wording on slides was revised. The essay
Destruction and Creation was written in 1976. It is a window to Boyd’s mind,
according to Robert Coram, one of his two biographers.' In it Boyd states that
uncertainty is a fundamental and irresolvable characteristic of our lives, no
matter how good our observations and theories for explanation are.

Patterns of Conflict forms the historical heart of the work. First draft com-
pleted in 1977, it has turned into the opus of Boyd’s research on conflict and
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Action Observation

Decision Orientation

Figure 1.1 Simplified drawing of the OODA loop.

warfare, containing 193 slides. It is a historical analysis of warfare and theories
for victory and represents, in Boyd’s own words, ‘a compendium of ideas and
actions for winning and losing in a highly competitive world’.? It also contains
an introduction to the OODA loop or the ‘Boyd Cycle’.

In the presentations Organic Design for Command and Control (first draft
1982) and the one intriguingly titled The Strategic Game of ? and ? (first draft
1986), he uses insights and conclusions from Patterns of Conflict but now in
abstract form. He employs these abstractions to develop arguments about leader-
ship and about the essence of strategy, or in Boyd’s own description: Organic
Design for Command and Control ‘surfaces the implicit arrangements that
permit cooperation in complex, competitive, fast moving situations’, while The
Strategic Game of ? and ? emphasizes ‘the mental twists and turns we undertake
to surface appropriate schemes or designs for realizing our aims or purposes’.’
The last very brief presentation, Revelation ‘makes visible the metaphorical
message that flows from this Discourse’.

In addition to these briefings he developed three pieces that need to be con-
sidered as well for a proper understanding of Boyd’s work. While working his
essay he also finished a presentation titled A New Conception of Air to Air
Combat, showing a close relation with the essay and foreshadowing several
ideas he was to explore in Patterns of Conflict. It is the conceptual bridge between
his fighter pilot background and his maturation as a strategic thinker. He also
developed two other briefings that are not an integral part of The Green Book but
are fully in line with, and an elaboration on previous arguments. The Conceptual
Spiral was completed in 1992. It is a different rendition of arguments, themes
and insights he advanced earlier in Destruction and Creation now employed to
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explain how and why innovation occurs in science, engineering and technology.
Boyd argues that the dynamics at play here hold universal validity for all types of
organizations that strive to survive under conditions of fundamental and unavoid-
able uncertainty. The final briefing is titled The Essence of Winning and Losing,
which is a very condensed rendering of Boyd’s core ideas. Completed in 1995,
only in this short presentation does Boyd offer a picture of the OODA loop, and in
a much more elaborated rendition than shown in Figure 1.1.

‘A towering figure’

Some regard Boyd as the most important strategist of the twentieth century, or
even since Sun Tzu.* James Burton claims that ‘4 Discourse on Winning and
Losing will go down in history as the twentieth century’s most original thinking
in the military arts. No one, not even Karl von Clausewitz, Henri de Jomini, Sun
Tzu, or any of the past masters of military theory, shed as much light on the
mental and moral aspects of conflict as Boyd.”> Colin Gray has ranked Boyd
among the outstanding general theorists of strategy of the twentieth century,
along with the likes of Bernard Brodie, Edward Luttwak, Basil Liddell Hart and
John Wylie, stating that

John Boyd deserves at least an honorable mention for his discovery of the
‘OODA loop’ ... allegedly comprising a universal logic of conflict....
Boyd’s loop can apply to the operational, strategic, and political levels of
war. ... The OODA loop may appear too humble to merit categorization as
grand theory, but that is what it is. It has an elegant simplicity, an extensive
domain of applicability, and contains a high quality of insight about stra-
tegic essentials. . . .°

Boyd’s influence first became apparent during the late 1970s and 1980s in the
development of what later turned out to be the AirLand Battle concept.” Later,
the US Marine Corps incorporated Boyd’s ideas into their new fighting manuals.
In the US Joint Chiefs of Staff Publication, JP 3-13.1, Joint doctrine for
Command and Control Warfare (C2W) the OODA loop is included in Appendix
A (without however mentioning Boyd’s name anywhere). Outside the US too,
his influence is demonstrable. For instance, the UK military doctrine description
of the doctrinally preferred method of war fighting, ‘the maneuvrist approach’ is
also pure Boyd (and fully in line with the US Marines doctrine):

The maneuvrist approach to operations is one in which shattering the
enemy’s overall cohesion and will to fight, rather than his materiel is para-
mount [...] significant features are momentum and tempo, which in combi-
nation lead to shock and surprise. Emphasis is on the defeat and disruption
of the enemy — by taking the initiative, and applying constant and unaccept-
able pressure at the times and places the enemy least expects — rather than
attempting to seize and hold ground for its own sake. It calls for an attitude
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of mind in which doing the unexpected and seeking originality is combined
with ruthless determination to succeed. A key characteristic of the maneu-
vrist approach is to attack the enemy commander’s decision process by
attempting to get inside his decision making cycle. This involves presenting
him with the need to make decisions at a faster rate than he can cope with,
so that he takes increasingly inappropriate action or none at all, thereby par-
alyzing his capability to react. Clearly any degradation of the overall
command system which can be achieved by physical or other means will
hasten the onset of paralysis.®

His influence extends into weapon systems and recent military operations.
The 1991 Gulf War air campaign employed F-16, F-18 and F-15 aircraft,
fighters that Boyd helped create during the 1960s and 1970s. The war itself is by
some considered a validation of the innovation in operational theory and praxis
that matured in AirLand Battle.’ In fact, Boyd has been credited with directly
influencing the design of the military ground campaign through his association
with Dick Cheney, then US Secretary of Defense, a former member of the so-
called Military Reform Group, who was well versed in Boyd’s military thinking.
In the May 6, 1991 issue of US News & World Report Boyd was mentioned,
together with two officers who were directly influenced by Boyd, as the persons
who determined the tactics employed during the Gulf War.'

In the aftermath of the terrorist attacks of September 11 2001, US Secretary
of State and former chairman of the US Joint Chiefs of Staff Colin Powell
implicitly honored Boyd by talking of a response involving multiple thrusts and
getting inside the adversary’s decision cycle.!! In the 1990s his ideas were incor-
porated in various European military doctrines, while the concept of Network
Centric Warfare, a key theme of US and NATO military transformation initi-
atives ongoing since 2002, surfaces many themes central to Boyd’s work.
Looking back on the stunning victory of Operation Iraqi Freedom (2003) against
substantial Iraqi armed forces, the commander of the coalition troops, General
Tommy Franks also referred explicitly to Boyd’s idea of getting inside the
enemy’s decision cycle.'” This indicates that Boyd’s concepts and terminology
have become mainstream in the Western militaries, and will also be employed
for the security challenges of the twenty-first century.'?

And his fame has not been confined to military strategy. The OODA Loop
has even been discussed in Forbes and Harvard Business Review.'* In fact,
Figure 1.1 and a discussion of the OODA loop appear in Competing Against
Time, a book on management.' In addition, Tom Peters, author of Thriving on
Chaos, a book that revolutionized management theories in America, talks of cre-
ating and exploiting chaos, of shaping the marketplace and of mutual trust.
Peters admitted that his book had been shaped by Boyd’s ideas. Since then
Boyd’s ideas have been applied by consultants and have been taught at business
schools, with the active endorsement of Boyd, who considered this an affirma-
tion of the fact that his intellectual legacy encompassed more than war fighting;
his ideas were universal, timeless, and could be applied to any form of conflict.'®
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The tribute written two days after Boyd’s death by General C.C. Krulak, then
Commandant of the US Marine Corps, reflects the view shared by many that
Boyd was

a towering intellect who made unsurpassed contributions to the American art
of war. Indeed, he was one of the central architects in the reform of military
thought which swept the services, and in particular the Marine Corps, in the
1980’s. From John Boyd we learned about the competitive decision making
on the battlefield — compressing time, using time as an ally. Thousands of
officers in all of the services knew John Boyd by his work on what was to be
known as the Boyd Cycle or OODA loop. His writings and his lectures had a
fundamental impact on the curriculum of virtually every professional mili-
tary education program in the United States — and many abroad [. ..] he was
the quintessential soldier-scholar — a man whose jovial outgoing exterior
belied the vastness of his knowledge and the power of his intellect.!”

‘Deeply flawed’

Controversy and misperception nevertheless surround Boyd’s work. Like
Clausewitz and Sun Tzu, his work is more heard of than read or understood.
Very few people have actually worked their way through the presentations.
Instead, the neat graphical depiction of the OODA loop has become the symbol
of Boyd’s entire work, indeed, it is often regarded as the concise representation
of his ideas. One expert, for instance, asserts that ‘Boyd’s theory claims that the
key advantage to success in conflict is to operate inside the opponent’s decision
cycle. Advantages in observation and orientation enable a tempo in decision
making and execution that outpaces the ability of the foe to react effectively in
time.”'® And in 1996 this interpretation of the OODA loop was incorporated in,
and elevated to, long-term US defense policy when the Joint Chiefs of Staff
1996 document Joint Vision 2010 stated that US Forces will gain ‘OODA-loop
dominance’, being able to ‘observe, orient, decide, and act much more quickly
than our opponents’."

This particular view on Boyd’s work has inspired critique. To be sure, some
offer assessments based on a somewhat wider appreciation of Boyd. Colin Gray
regards the ideas of Boyd as constituting a general theory of conflict. Others
discuss his ideas in particular within the framework of operational level doctrine
of warfare, regarding his work as the conceptual foundation of maneuver
warfare.”® Some others dismiss Boyd’s ideas on the grounds that they are rather
underdeveloped and too theoretical, pointing to the fact that, unlike Baron de
Jomini or, more recently, air-power theorist John Warden, Boyd’s notions
remain too vague to amount to anything other than a moving target of little use
in structuring a debate or attempting to educate one’s mind on the nature of war
before arriving at the battlefield.”!

But frequently, discussions concerning the merits of Boyd’s work focus
solely on the merits of the OODA cycle idea, with one school suggesting that
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cycling through the OODA loop faster than the opponent will result in a decisive
advantage.”” In contrast, in an article that critiques the US dogmatic belief in the
value of speed, one author blames the idea that ‘quicker decisions often led to
victory’, attributing this to Boyd’s influence. He argues that this idea has perme-
ated US military thinking, in particular the US Marines who hold that ‘warfare is
necessarily a function of decision making and, whoever can make and imple-
ment decisions consistently faster gains a tremendous, often decisive advantage.
Decision making in execution thus becomes a time-competitive process, and
timeliness of decisions becomes essential to generating tempo.’> Alternatively,
commentators doubt the relevance of the rapid OODA loop idea for strategic
and political level decision making, or for understanding command and control
processes.”* In addition, some point out that the enemy may not be interested in
rapid OODA looping, on the contrary, as in the case of guerrilla warfare, pro-
longing a conflict and stretching out time may be quite rational. One author even
denied that anything like an OODA loop exists, pointing the finger at the
methodological error Boyd and his associates made in extrapolating from what
holds true for fighter operations, from where Boyd derived his insight, to hold
also true for command and control in general. As he states:

The OODA Loop suggests that the process of observation, orientation,
decision and action is a circular, iterative process. Military advantage
accrues from being able to go around the loop faster than one’s opponent.
However, the OODA process is not circular. It apparently takes 24 hours to
execute a divisional operation. Planning takes a minimum of 12 hours. Thus
a divisional OODA loop would have to be at least 36 hours long. Yet the
Gulf War and other recent operations show divisions reacting far faster.
Military forces do not in practice wait to observe until they have acted.
Observation, orientation and action are continuous processes, and decisions
are made occasionally in consequences of them. There is no OODA loop.
The idea of getting inside the enemy decision cycle is deeply flawed.”

Aim and argument

An obvious major factor that contributes to the variety of interpretations is the
fact that his ideas have been conveyed through, and contained in, presentations
he gave, instead of a coherent book-length study (a state of affairs comparable
with the famous work of Sun Tzu). Frequently he changed these presentations
when the discussions with the audience, or some new books he had read, had
provided him with new or improved insights. Despite the fact that he gave some
parts of his briefings about 1,500 times not many people outside the American
military community have had the opportunity to attend his lectures, which some-
times lasted 14 to 18 hours.*® And John Boyd died on 9 March 1997 at the age of
seventy. There will be no more Boyd briefings. So if one wants to read Boyd’s
mind and study his work, this loose collection is all that is left to read. More-
over, his slides exist in different versions, for as recently as the summer of 1995,
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Boyd made his last update of his presentations. The stack of slides is not really
widely or easily available to the wider public, they have not been officially pub-
lished, nor are they in themselves self-explanatory throughout. Indeed, his brief-
ings are virtually impenetrable without explanation, Coram asserts.”’

There is thus a need for a detailed account of his work that stays close to the
original and offers a readable version. There are a number of short papers.?®
Most, if not all, deal almost exclusively with the OODA loop concept. Recently,
two biographies have appeared, but neither contains an integral rendering of
Boyd’s work, nor does the educational experience contained within Boyd’s
slides, his unique use of words and the way he structures his arguments, receive
sufficient attention.?

In light of the incomplete and contradicting interpretations, and the absence
of an accepted authoritive and comprehensive account of Boyd’s work, this
study aims to develop a comprehensive interpretation of John Boyd’s strategic
theory. It argues that Boyd’s OODA loop concept, as well as his entire work are
more comprehensive, deeper and richer than the popular notion of ‘rapid OODA
looping” his work is generally equated with.

The general perception of what Boyd argues, laid out above, is not so much
wrong as it is incomplete. First, the illustration of the OODA-loop included at
the beginning of this chapter, which features in a host of publications, is actually
a very simplified rendering of a much more complex and informative graphic
Boyd developed and included in his work. This simplified version tends towards
an exclusive focus on speed of decision making, while obscuring various other
themes, theories and arguments that lie behind and are incorporated in it. Simply
put, the OODA loop idea as advanced by Boyd says much more than ‘just’
going through the decision cycle more rapidly than one’s opponent, and sub-
sequent critique of Boyd’s work should therefore be based not on the simplified
model but on the comprehensive picture painted by Boyd himself, as well as on
the discussions that preceded the birth of this complex picture.

Second, while acknowledging the relevance and originality of the OODA
loop idea, it would be a loss if that were all that was remembered of his ideas,
for Boyd’s work shows a richness in ideas and a freshness in approach. 4 Dis-
course is not only about tactical and operational level war fighting. Not only
does Boyd address a vision of the proper organizational culture for armed
forces, A Discourse is also about organizational agility, about the creation of
organizations in general, from tactical units, army corps, armed forces, guerrilla
bands, businesses, to nation-states and societies, that are adaptive, that can
survive and prosper.

Third, the value of Boyd’s work lies in great measure in the way he con-
structs his argument, in the sources that he uses and in the argument he develops
concerning the nature of strategic thinking. The value of Boyd’s work lies as
much in his slides as in the approach he followed in developing it. Ultimately
his aim was not to convince people about the validity of this or that doctrine, but
instead to create among his audience a way of thinking, a thought process.*
Boyd would agree with the statement that the message, the relevant part of his
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ideas, is not only and exclusively in the final product, the OODA loop, but
equally resides in his approach to military thought, in the way that he came to
those insights that finally led to the OODA loop. Boyd’s work thus contains a
strategic theory but equally the work, its structure, its sources and the thought
process that led to the content, constitute an argument about strategic thinking.
In fact, he states as much on page 2 of A Discourse:

the theme that weaves its way through this ‘Discourse on Winning and
Losing’ is not so much contained within each of the five sections, per se,
that make up the ‘Discourse’; rather, it is the kind of thinking that both lies
behind and makes-up its very essence. For the interested, a careful examina-
tion will reveal that the increasingly abstract discussion surfaces a process
of reaching across many perspectives; pulling each and everyone apart
(analysis), all the while intuitively looking for those parts of the disassem-
bled perspectives which naturally interconnect with one another to form a
higher order, more general elaboration (synthesis) of what is taking place.
As a result, the process not only creates the ‘Discourse’ but it also repre-
sents the key to evolve the tactics, strategies, goals, unifying themes, etc.
that permit us to actively shape and adapt to the unfolding world we are a
part of, live-in, and feed-upon.

Thus, any interpretation of Boyd’s work must be informed by his methodol-
ogy. If we are not aware of the background of the theory, the conceptual soil
from which his concepts and the abstract theory sprang, it will remain just that, a
theory, if it deserves that label, and a set of hypotheses and propositions, a per-
suasive idea but an abstract and possibly a highly debatable one. And sub-
sequent claims concerning his status as a strategist remain uninformative. A
closer look at the material may reveal the logic and the strength of his argument,
as well as the extent of consistency and validity of it. A closer examination of
the conceptual roots will show the originality of his contribution as well as
Boyd’s normative view concerning strategic thinking and strategic theory
formulation. For a proper understanding one needs to go beyond the OODA
loop and go through the same learning process that Boyd wanted his audience to
go through when they attended his presentations. We need to follow Boyd
through his slides step by step.

A note on strategy

A Discourse on Winning and Losing examines how organizations can ‘survive
and prosper’, and ‘improve our ability to shape and adapt to unfolding circum-
stances, so that we (as individuals or as groups or as a culture or as a nation-
state) can survive on our own terms’.’' Thus terms such as military theory,
operational art, doctrine, military strategy, strategic theory and thinking
strategically define the content of this study, and need some definition.

Military theory is the aggregate of theories, doctrines, and beliefs belonging
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to a particular individual, community or period. It refers to the concepts,
hypotheses, or principles developed by soldiers and civilians to solve military
problems. This term is broad and not in common use, contrary to the term oper-
ational art, which has found its place in modern doctrine manuals of armed
forces across the western world. Operational art is the body of knowledge
dealing with the use and behavior of military forces in a military campaign
aimed to achieve strategic or operational level military objectives. Campaigns
are normally confined in time and geographical scope. Doctrine is the aggregate
of fundamental methods of fighting, often tacit or implied. Ideally, doctrine pro-
vides the foundation for military training and education, as well as force struc-
ture and organization.*

These terms are here implicitly subsumed in the terms strategy and strategic
theory, which are the preferred terms in this study, because those terms are more
common, although not always properly defined in their use, and because using
the term ‘strategy’ allows one a broader scope of activities as well as types and
levels of organizations to be studied than war and armed forces. But above all,
this choice is inspired by the nature of Boyd’s work where strategic behavior is
distinctly not confined to the military realm.

Strategy has several meanings, some narrowly defined, some broadly. Several
apply to the nature of strategy and strategic theory here under investigation. The
first set of interpretations of strategy and strategic theory that pertain to this
study concerns the use of military force and war between political communit-
ies.® In the modern instrumentalist interpretation of strategy, strategy tells one
how to conduct a war, or how to achieve political objectives, using the military
instrument. Clausewitz famously stated that strategy is the use of engagements
for the object of the war.** Freely translated, he tells us that strategy is the use of
tacit and explicit threats, as well as of actual battles and campaigns, to advance
political purposes. However, the strategy may not be (purely) military strategy,
instead it may be grand strategy that uses ‘engagements’, meaning all of the
relevant instruments of power as threats or inaction, for the objectives of
statecraft.”®

Strategy thus provides the conceptual link between action and effect and
between instrument and objective. It is an idea. Strategy is a plan of action
designed in order to achieve some end; a purpose together with a system of
measures for its accomplishment.*® André Beaufre captured the interactive
nature, the dueling character of strategic behavior when he states that strategy is
the art of the dialectic of two opposing wills using force to resolve their
dispute.’” A recently posited definition emphasizes the dynamic nature of this
process, and of strategy, stating that strategy is a process, a constant adaptation
to shifting conditions and circumstances in a world where chance, uncertainty
and ambiguity dominate, a view that is very much in line with Boyd’s idea.*®

Strategy has also widespread application beyond the military sphere. Since
World War II civil institutions — businesses, corporations, non-military govern-
ment departments, universities — have come to develop strategies, by which
they usually mean policy planning of any kind.** But here too there are various
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opinions of what strategy is and does.”’ The following viewpoints enjoy agree-
ment among experts:*!

e  Strategy concerns both organization and environment: the organization uses
strategy to deal with changing environments;

e Strategy affects overall welfare of the organization: strategic decisions are
considered important enough to affect the overall welfare of the organi-
zation;

e Strategy involves issues of both content and process: the study of strategy
includes both the actions taken, or the content of strategy, and the processes
by which actions are decided and implemented;

e  Strategies exist on different levels: firms have corporate strategy (what busi-
ness shall we be in?) and business strategy (how shall we compete in each
business?);

e Strategy involves various thought processes: strategy involves conceptual as
well as analytical exercises.

Generally speaking then, in organization and management theory strategy refers
to the various ways an organization tries to maintain a strategic fit between an
organization’s goals, its internal make up and the dynamic environment.

Strategy matters. Strategy has both extrinsic and intrinsic value. The extrinsic
merit in strategy lies in its utility for keeping the military assets of a particular
security community roughly in balance with the demands and opportunities that
flow as stimuli from the outside world, or in organization theoretical terms, in its
utility to maintain organizational fitness. The intrinsic merit in strategy resides in
its role as conductor of the orchestra of military and other assets so that they can
be applied economically to serve political objectives. Strategy transforms tacti-
cal performance into strategic effect for strategic performance in the service of
policy.*

To neglect strategy in defense planning or the conduct of war would be like
trying to play chess without kings on the board.** Strategy is the essential ingre-
dient for making war either politically effective or morally tenable. Without
strategy there is no rationale for how force will achieve purposes worth the price
in blood and treasure. Without strategy, power is a loose cannon and war is
mindless. Mindless killing can only be criminal. Politicians and soldiers may
debate which strategic choice is best, but only pacifists can doubt that strategy is
necessary.* Flawed strategy will bring the most expert and battle-hardened
forces down,” while the absence of a strategy does, not means no strategic
effects will result from tactical actions. Strategy abhors a vacuum: if the
strategic function is lacking, strategic effect will be generated by the casual,
if perhaps unguided and unwanted accumulation of tactical and operational
outcomes.*®
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A note on strategic theory

The importance of good strategy implies strategic theory to be highly relevant,
but like the development of good strategy, developing a good strategic theory is
a highly problematic and daunting endeavor, and any study attempting to
describe, interpret and appreciate a theory should do so based on an appreciation
of the peculiarities of strategic theory. Strategic theory is a strange animal
indeed, and as theory it deviates in some important respects from what is gener-
ally considered ‘proper’ scientific theory. Strategic theory concerns thoughts
about making effective strategy and about the proper use of force. The strategic
theorist speculates about the effect of particular military instruments upon the
course of history.*’

There is no single, all-embracing formula explaining, describing and predict-
ing strategy and its outcome. Instead, it belongs to the domain of social science,
in which parsimony is only occasionally appropriate.*® The phenomena of social
science are so complex, with many different influences or ‘causes’ operating on
a particular event, and our knowledge of these complex phenomena is still so
imperfect, that few laws have been established. At best the social scientist can
give not more than a probability that a particular action will be followed by the
desired result.”’ Indeed, Clausewitz pointed out that a positive doctrine for
warfare is simply not possible.*® Theory need not be a positive doctrine, a sort of
manual for action,’ because ‘in war everything is uncertain, and calculations
have to be made with variable quantities. They direct the inquiry exclusively
towards physical quantities, whereas all military action is intertwined with psy-
chological forces and effects. They consider only unilateral action, whereas war
consists of a continuous interaction of opposites.”*? War is too complex. More-
over it is filled with danger, chance, uncertainty, emotions and differential
talents of commanders. Subsequently, as Garnett remarks, some of the most
useful theories do not in any way meet the strict requirements of ‘scientific’
theory. If ‘scientific’ is associated with a predictive capacity of theory, indeed,
most strategic theories fail.

But strategic theory is valuable because of its explanatory value. Despite the
fact that generalization and hypotheses may enjoy only limited validity, they
sometimes throw a good deal of light on strategic behavior in particular con-
ditions and at particular periods of time.*® If a strategic theory offers better ways
of explaining victories and losses it already has much utility for evaluation and
policy making; if it can provide some measure of plausible conditional predic-
tion that a certain mode of behavior will result in a higher probability of success,
it is extremely useful. Theory assists in deciding whether and how to employ
a particular strategy by offering an abstract conceptual model (or a quasi-
deductive theory) of each strategy, and general knowledge of the conditions that
favor the success of a strategy and conversely, the conditions that make its
success unlikely.>*

Not all strategic theories are equal. Gray distinguishes four levels to categorize
strategic theories, and although each level has its merits, a general theory of war
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provides the most holistic approach and subsequently has the most value for
commanders who, in order to shape strategy for a particular war, must under-
stand how war in general, qua war, works:>

1 A level that transcends time, environment, political and social conditions
and technology (for instance Clausewitz and Sun Tzu).

2 A level that explains how the geographical and functional complexities of
war and strategy interact and complement each other. (Corbett on naval
warfare)

3 A level that explains how a particular kind of use of military power
strategically affects the course of conflict as a whole. (Mahan, Douhet,
Schelling on the role of maritime power, air power and nuclear power
respectively)

4 A level that explains the character of war in a particular period, keyed to
explicit assumptions above the capabilities of different kinds of military
power and their terms of effective engagement (the use of air power as a
coercive tool).

General strategic theory educates politicians and commanders broadly as to
the nature, structure, and dynamic workings of the instrument to which they
might have to resort. The chief utility of a general theory of war and strategy lies
in its ability not to point out lessons, but to isolate things that need thinking
about. It must provide insight and questions, not answers.>® Although quite a few
military theorists have aimed to uncover the single principle governing war and
who aspired for the scientific capacity to predict and control,”” the common
expectation of military strategic theory today, and the one employed here, is to
educate the mind by providing intellectual organization, defining terms, suggest-
ing connections among apparently disparate matters, and offering speculative
consequentialist postulates.™

Boyd, too, was primarily interested in educating his audience. He attempted
not so much to instill verities but to impart a way of thinking about war and
strategy, like Mahan who was concerned with the creation of a ‘disciplined yet
flexible sensibility that would be capable of quick and sound judgment in spite
of incomplete or misleading knowledge and risk of serious consequences in the
event of error’.*® Theory, then, is important because it helps to educate and it
may shed new light on war. That, and not the aim of developing a general theory
which, like the Newtonian laws of physics, holds up for long periods of time, is
the purpose of strategic theory.

The educational feature of strategic theory does not imply its value is confined to
the academic world. Strategic theory has a nasty feature in that it relates to matters
of life and death. ‘The strategist’s task is to formulate a “theory” explaining how a
state can ensure its security and further other interests’, Stephen Walt asserted.’ It
therefore needs to perform in practice, just like medical science aims at deriving
insights, at understanding the dynamics and interrelationships of the various parts
of the human body, in order to achieve success in surgery and treatment.
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Strategic theory often has an impact on the formulation of strategy in the real
world.®" Good theories provide relevant and useful conceptual frameworks by
means of which to understand the general requirements of a strategy and the
general logic associated with its effective employment. Such theoretical-
conceptual knowledge is critical for policy making. All policy makers make use
of some such theory and conceptual frameworks, whether consciously or not. In
employing a strategy they rely on assumptions, often tacit, about the strategy’s
general requirements and logic.®® Indeed wherever one looks in modern strategic
history one finds testimony to the influence of ideas. There is always a strategic
theoretical dimension to the making, execution and doing of strategy.®® The
messy world of defense policy and the use of force provides both the permanent
reason why strategic theory is important.* The traffic between ideas and behav-
ior in strategic affairs is continuous. As the intellectual history of strategy bears
the stamp of particular perceptions and interpretations of strategic experience, so
strategic behavior is shaped by the attitudes and ideas that we know as strategic
culture. In the practical world of strategy, strategic ideas apply to experience,
while strategic experience constitutes ideas in action.% Ideas help shape behav-
ior, even as they are shaped in turn by behavior.*

Developing a strategic theory is difficult for several reasons. First, strategic
theory needs to take into account the complex and multidimensional character of
strategy and war. Good strategic theory must be holistic, paying due respect for
the interdependency of the various elements and dimensions that give form to
strategy.” The second problem facing strategic theorists is that the circumstance
for which strategic theory is developed will be largely unknown and moreover
unknowable much in advance of the moment of testing the strategic theory,
though the uncertainty is itself a factor to be reckoned with in one’s strategic
doctrine.®

Moreover, witness the flurry of books on the nature of war since landmark
events such as November 9 1989 (end of the Cold War) or ‘9/11°, strategic
theory is evolutionary in the sense that theories are developed that take into
account novel actors, such as states or terrorist groups, new technologies such as
tanks, aircraft or nuclear weapons, or phenomena such as the impact of the
industrial revolution or the rise of mass emotions in nationalistically and ideo-
logically inspired wars.®

The contemporary social context determines what the actors, weapons, aims,
norms, etc. are that are employed in a purposeful manner in war, and as this
social context evolves, so does (or should) strategic theory. Strategists have had
difficulty abstracting themselves from the features of a given war or period, and
identifying the lasting characteristics that would apply to all contexts and all
periods.” As a result their work generally reflects the war, or factors that affect
it, as seen through the eyes of people living in their own time, imparting a
contemporary color to their military thinking.

This affects the nature of theory development. The dynamic nature of strat-
egy and war are not conducive to a steady growth of knowledge because the
object — war, actors, weapons, rules — alters constantly and in fairly rapid tempo,
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at least in the past 200 years. Subsequently strategic theory development does
not follow a clear cumulative growth path in which new theories built upon
former ones, improving the older ones or expanding their range of application.
The reader, then, is left with an expanding number of partial theories, each of
which has a limited range of applicability, be it bound by geography (contin-
ental, maritime, urban, jungle), dimension (air, land, sea), weapon technology
and combat method (nuclear, terrorism, counter-insurgency, guerrilla), etc.

The paradoxical nature of strategy and strategic theory reinforces the problem-
atic nature of strategic theory. Strategic theory is not neutral territory, but an arena
of competition itself. It needs to account for the fact that it is concerned with
people that react, learn and anticipate. Students of social science have recognized
that the persons and organizations with which the social sciences deal may be
influenced by the scientific generalizations themselves. Thus once such a general-
ization has been formulated and has become known to the persons whose behavior
it attempts to predict, those persons may react in ways different from their past
behavior, the observation of which justified the generalization. Such generaliza-
tions, therefore, cannot have the scientific character that their truth is independent
of human beliefs, and the influence of science on human affairs is thus somewhat
paradoxical.” Precisely because a strategy worked once, it will likely be emulated
or at least learned from, and subsequently strategists must devise new constructs
and hypothesis that provide a plausible expectation for success.” Strategic theories
arise after clashes of old views, in a somewhat Darwinian fashion; when promis-
ing ideas and propositions have been tried in battle, they elicit counter ideas negat-
ing the validity of formerly successful propositions. For instance, the resort to
terrorism by groups such as Hamas and Al Qaeda against nations with high-tech
armed forces is explained by some through this dialectic dynamic.”

These factors imply strategic theory is dynamic in a fundamental way, and
this character affects the potential for making good and lasting theory concern-
ing strategy. Indeed, what the discussion above reveals is that, in matters of war,
even if an underlying pattern is discovered and some level of predictability
established, the paradoxical nature of strategy guarantees that the pattern will be
altered. If social theory differs from the model of theory posited by the natural
sciences, strategic theory then may, in the eyes of some, not deserve that label at
all, and really these theories are more sets of propositions, hypotheses and
models. The activities of a strategic theorist can perhaps be likened to the one
who attempts to build a house on the muddy bank of a fast flowing river. The
patch of sand constantly changes form, depth, substance and location due to the
turbulence of the river. Moreover, it shifts and deforms because of the construc-
tion activities. The very fact that one places a stone so as to construct a founda-
tion alters the environment. With war and strategic behavior so fundamentally in
flux, strategic theory cannot aspire for high standards of parsimony or general
applicability and validity, nor one that holds out for a long period of time.
Neither should one necessarily expect an all-embracing theory to develop from
the various partial theories, nor a theory with a high level of predictive capabil-
ity, the standard of ‘hard science’.



Introduction 15
The formative factors of strategic theory

Understanding the strategist’s sources of influence helps understanding his
theory. Like social theorists, strategic theorists are influenced by both intellectual
and social factors, both internal to the discipline as well as external to the discip-
line. Internal intellectual factors include the influence of schools and traditions of
thought on a theorist, including cognitive paradigms, changes in paradigms, and
meta-theoretical tools. External intellectual factors include ideas borrowed from
other disciplines. Internal social factors include the influence of social networks
on a theorist’s work. External social factors include the impact of historical
change on the structure and institutions of the society being theorized.”

Mintzberg argues that, in addition to fields such as psychology of human cog-
nition, political science of public policy making and military history of strategies
in conflict, biology, systems theory, cybernetics, anthropology, economics,
quantum mechanics and chaos theory also may provide insight into how organi-
zations change and have indeed informed theories of strategic management.”
The applied nature of strategic management requires a multidimensional view,
incorporating diverse complexities, rationalities and strategies. Quincy Wright
stated long ago that the discipline [of the theory of war or the art of war] extends
into science, history and philosophy as well as practice. Insights for explanation
and the formulation of advice may be sought in sociology, psychology, political
science, economics, history and international law. All may assist in ‘building of
systems of thought which will guide the soldier, general, statesman, or citizen to
appreciate the situation and to act so that victory may be won’.”®

Recent studies into the formative factors of strategic theory suggest that the
following factors shape and explain the development of a certain theory of con-
flict in a particular period, in a particular country or by a specific author.”

the nature of war during successive periods;

the specific strategic circumstances of the countries involved;

the personal and professional experience of the particular thinker;
the intellectual and cultural climate of the period in question.

The nature of war deeply affected the influential writers of the past two cen-
turies. Clausewitz and Jomini where deeply affected by the drift towards total
war, a process that had started during the French Revolution and continued
during the Napoleonic wars, and their thinking is dominated by the role of the
masses in war. The works of Liddell Hart, Fuller, Douhet and Mitchell reflect
the trauma of World War I, the mechanization of the battlefield and the increas-
ing and intensifying involvement of society in war, despite the fact that they
develop different solutions to the problem of the vast destruction of modern
war.”® The theorists of nuclear war were, of course, influenced by the instanta-
neous destruction of Hiroshima and Nagasaki.

Specific strategic circumstances of the home country also affect the formation
of strategic theory of an author. Clausewitz’ work is distinctly continental,
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reflecting both his experience and the Prussian geo-strategic predicament.
Douhet did not conceal the fact that the formulation of his ideas with regard to
defeating the enemy through aerial bombing of the civilian population and the
industrial infrastructure was influenced by the strategic position of Italy.” Even
as recently as the 1990s, we can see how specific strategic circumstances can
inspire strategic debate. The dilemmas of the ethnic wars in the Balkans during
the 1990s produced a new search for the dynamics of coercive diplomacy and
military strategies as part of that.

Personal experience is particularly evident in the works of Clausewitz and
Jomini, who both took part in battles during the Napoleonic wars, although that
by itself does not explain the fundamental insights into the nature of war that
Clausewitz in particular developed. The command experiences of Douhet and
Mitchell and the didactic responsibilities of Corbett and Mahan have often been
noted as important factors for explaining their work. Boyd’s work flowed
directly from his experience as a fighter pilot.

All of these factors combine in Azar Gat’s comparison of Clausewitz and
Liddell Hart. Despite differences in character and style, there are striking simil-
arities in their approach to strategy. According to Gat,

both thinkers reacted to cataclysmic and epoch-making wars which had
resulted in a national trauma and profound intellectual transformation. In
both, their experiences produced a violent reaction against past military
theory and practice, held to be responsible for the disaster. Both advanced a
new model of military theory, which they held universally valid and which
involved an unhistorical approach to the special conditions that had deter-
mined the pattern of the past. Both were not just ‘idly theorizing’ but
developed and preached their ideas out of consuming commitment to their
countries’ future.®’

This description could equally be applied to John Boyd. Boyd’s work comprises
a specific intellectual response to the military problems of the US armed forces
in the immediate aftermath of the Vietnam War and his arguments are colored
by this predicament in the sense that he aimed to change a specific mindset and a
doctrine that, in his view, was dysfunctional.

Dominant scientific currents, too, can, as part of a Zeitgeist (here used as a
shorthand for the intellectual and cultural environment in a particular period),
have a significant impact on the formulation of military theory. For instance,
nineteenth-century military thought was dominated by two contending concep-
tions of the nature of military theory, formulated during the age of Enlighten-
ment and the Romantic period, in the eighteenth and early nineteenth century
respectively. Broadly defined, they represent the two fundamental positions
towards the study of man and human institutions, which emerged in the wake of
the scientific revolution of the seventeenth century. One of these looked to the
exact and natural sciences as a model to be adopted and applied. The other, by
contrast, maintained that the humanities were different in nature from the sci-
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ences and could never be studied by the same methods.®! The ideal of Newton-
ian science excited the military thinkers of the enlightenment and gave rise to an
ever-present yearning to infuse the study of war with the maximum math-
ematical precision and certainty possible, maintaining that the art of war was
susceptible to systematic formulation, based on rules and principles of universal
validity, which had been revealed in the campaigns of the great military leaders
of history.®?> Hence it was Jomini who won fame by updating the theoretical
outlook of the Enlightenment to produce a striking schematization of
Napoleon’s aggressive rationale of operations.

In contrast, and in response, the Romantics stressed the complexity and diver-
sity of human reality, which could not be reduced to abstract formulas and
which was dominated by emotions, creativity, and the historic conditions of
each period. This new outlook on the nature of military theory breached the hith-
erto absolute hegemony of the military school of the Enlightenment.®* Clause-
witz, for instance, was a ‘Social Newtonian’ in his methodology in the sense that
to Newton ‘phenomena are the data of experience’,* and he deliberately inserted
Newtonian, mechanistic metaphors in his work such as the concepts of friction
and center of gravity. Yet he recognized that the social world differs from the
natural world.*® Hence Clausewitz’ emphasis on the interactive nature of war,
the influence of the dialectic of wills, the importance of experience, fear,
emotion, intuition, etc.®

Thus it is important to look at the broad scientific climate, the prevailing
scientific paradigm or the popular perception of new or ‘fashionable’ scientific
insights and concepts of the day, as part of the Zeitgeist.®” These provide
metaphors for expression, new ideas and concepts for analysis and explanation,
and sometimes novel insights for discovering new patterns of causality. Indeed,
military theorists better take heed of their implicit scientific assumptions. For
instance, implicit and explicit deterministic reasoning and analysis lay at heart of
some of the strategic errors in practice and in theory that occurred in the latter
half of the twentieth century, in particular in the field of strategic application of
air power and nuclear warfare due to ‘Laplacian determinism’, construed as a
dominant deterministic Weltanschauung adopted by physicists in the century
following Newton’s death.® During the planning and execution of the Combined
Bomber Offensive (CBO) during World War II, American airmen have tended
to be overzealous in their enthusiasm for pet formulas and engineering-type of
calculations, ignoring historical contradictory facts and assuming a static oppo-
nent. Not only were the CBO plan’s predictions concerning bombing effects
offered with the quantitative precision of a physical science, they were expressly
portrayed as effects that would occur if the requisite bombing forces were made
available. The thinking behind the planning was mechanistic in the specific
sense of not getting involved in the action—reaction typical of combat between
land armies.*

Writing in the 1980s, Barry Watts asserted that military theory should instead
be based on the assumption that uncertainty is inherent in the physical and social
world, and unsolvable. He favored a more organic image of war in which human
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nature and behavior in war forms the foundation for military theory.”® The
Clausewitzian concept of friction, which is infused with the notion of unpre-
dictability and uncertainty stemming from the interactive nature of strategy and
battle, and from the limits of human cognition, should be at the heart of it.”! He
bolsters his argument by referring to Albert Einstein, Werner Heisenberg, Kurt
Godel and Claude Shannon, who laid the physical and mathematical foundation
for the philosophical insight that human knowledge is limited by definition.”> All
information is imperfect. There is no absolute knowledge, he quotes Jacob
Bronowski, an author whose work Boyd too had studied.”

In similar vein, and with direct reference to the work of John Boyd, Pellegrini
expects that the shift from the Newtonian framework of cause and effect deter-
minism to the new science concept of probabilities and trends (as embedded in
chaos and complexity theory), will change man’s concept of the battlefield,
emphasizing the capability for rapid observation and action.** While Newton’s
metaphor of the ‘Majestic Clockwork’ may have influenced military theory
during large parts of the past 200 years, work in biology (especially DNA and
the workings of the human brain), artificial intelligence and chaos and complex-
ity theory now suggest that the world is composed of complex systems which
interact with, and adapt to, each other, making it even more difficult to obtain
knowledge about how the universe functions.” In that, Pellegrini nicely captured
the essence of the scientific Zeitgeist during which Boyd developed his ideas.

Organization of this study

Informed by the concept of formative factors, the approach adopted to show
what Boyd said and meant, to improve our understanding of Boyd’s strategic
theory, is in one sense an indirect one. Instead of starting with presenting 4 Dis-
course right away, Chapters 2, 3 and 4 discuss at some length the formative
factors of Boyd’s work, thereby providing a conceptual lens to read and interpret
his work with. Considering the nature of and method applied in Boyd’s work,
understanding his work, and appreciating it, will require an examination from a
variety of angles, taking insights from a number of disciplines and bodies of
knowledge, in particular in light of the fact that one has only his presentations to
rely on. In Boyd’s case the following four factors can be discerned:

His professional background;

The strategic and defense—political context of the US in the period in which
Boyd developed his ideas;

His study of military theory and history;

His keen and evolving interest in scientific developments and the scientific
Zeitgeist during which he developed his ideas on military strategy.

Boyd’s professional background includes his personal experiences, such as
his tour as a fighter pilot during the Korean War and his experimentation in air
combat afterwards. A second factor shaping his work lies in his views on the
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Vietnam experience and the challenges facing the US military in the aftermath
of that war, the time during which Boyd developed his work; and the audience
to which he lectured. As is the case with many strategists, Boyd studied military
history and strategic theories, and the influence of specific theories and insights
permeate and color his work too. Chapter 2 therefore includes a discussion of a
number of strategic theorists who exerted an obvious influence on Boyd through
his study of strategic theory, such as Sun Tzu, Julian Corbett, T.E Lawrence,
J.F.C. Fuller and Basil Liddell Hart. This will introduce ideas that found their
place in Boyd’s work, thus easing the path for understanding the slides in 4 Dis-
course. It will also facilitate positioning Boyd in the history of strategic theory
as well as provide insights concerning the extent of his contribution to strategic
theory.

A very interesting and equally influential formative factor is formed by his
avid study of a variety of scientific fields. Chapters 3 and 4 focus on this aspect
of Boyd’s work. They show the scientific Zeitgeist during which Boyd formu-
lated his theory, as well as the way and the extent to which it influenced his
work. I argue that Boyd’s work is rooted in this scientific Zeitgeist and cannot be
properly understood without a level of familiarity with the debates and develop-
ments that took place in the period Boyd developed his theory.

Against this background, equipped with certain ‘conceptual lenses’, Chapters
5 and 6 offer a detailed account of Boyd’s essay and all of his presentations.
This somewhat elaborate examination will give an impression of Boyd’s manner
of reasoning and of his ideas on how one should think about military strategy. It
will show how he constructed his argument and what is behind the popular
OODA loop notion. It furthermore substantiates the conclusion laid out in
Chapter 7, that his work contains many more arguments and insights concerning
successful strategic behavior. Based in particular upon the themes, debates and
insights featuring in the scientific Zeitgeist that color Boyd’s work, and upon the
pervasive presence of his ideas in military studies and doctrinal debates in what
many analysts have described as the postmodern period of the 1980s and 1990s,
I conclude also that Boyd may be considered the first postmodern strategist, in
particular considering the conceptual similarities between Boyd and several
post-modern social theorists, an argument which, furthermore, underlines the
importance of an awareness of the Zeitgeist for understanding strategic theory.



2 The seeds of a theory and the
fertile soil

There is no such thing as a logical method of having new ideas.
Discovery contains an irrational element or a creative intuition.
Karl Popper'

The seed of a theory; Boyd’s military life

Flying fighters

A Discourse is the result of a highly creative process, which has its roots in
Boyd’s early career, his involvement with the design of fighter aircraft and his
interest in military history that followed from research projects associated with
designing fighters. His ideas flowered because of the fertile soil Boyd found
when he developed his thoughts in increasingly coherent form. These three
factors will be addressed in this chapter. As is evident from the chronology of
key dates and events in Box 2.1, Boyd’s ideas materialized over the span of
several decades and gained coherent conceptual form only after his retirement in
1975.2

Two decades separate his first and last presentation. The years following his
retirement were marked by the aftershocks of the Vietnam War, which were felt
throughout the US armed forces. But his formative period began with flying
fighters in the US Air Force. His military career started in 1945, when at age
eighteen he enlisted in the Army and served in the occupation of Japan. Shortly
after getting out of the Army, Boyd attended the University of lowa on the GI
Bill and enrolled in Air Force ROTC. In 1952, after graduating from college,
Boyd attended Air Force pilot training at Williams Air Force Base in Arizona.
There air-to-air combat was an eye-opener and he managed to persuade his com-
mander to change his posting from flying bomber aircraft to fighters. In the
winter of 1952-53 he was subsequently assigned to Korea with the 51st Fighter
Interceptor Wing, which operated the F-86 Sabre. What Boyd learned and did
there constituted the basis for nearly everything he thought and did later, not
only in air-to-air tactics, energy maneuverability, and aircraft design but also in
his development of OODA loops, his thinking on strategy and maneuver
warfare, and ultimately his thought on time and thinking itself.?
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1927 Born in Erie, Pennsylvania

1946 Drafted into the US Army, served with occupation forces in
Japan

1952 Attended USAF pilot training at Williams Air Force Base,
Arizona

1953 Flew 22 combat sorties in the F-86 Sabre in the 51st Fighter
Interceptor Wing during the Korean War

1954 Attended the Fighter Weapons School Instructor Course and
remained as an instructor at the school

1957 Published first article on air combat in the Fighter Weapons
School Newsletter

1960 Aerial Attack Study is published for the first time

1961 Attended Georgia Tech University, received BS Industrial
Engineering in 1962

1962 Stationed at Eglin AFB, Florida as an engineer. Developed con-
cepts of Energy Maneuverability

1966 Sent to Pentagon to begin work on the FX fighter project, which
would become the F-15 Eagle

1970-75 Worked in the Office of the Secretary of Defense (OSD). Began
work in the Reform Movement

1975 Retired from active duty

1975 Continued working as a civilian in OSD. Began studying and
writing about conflict and warfare

1976 Completes New Conception for Air-to-Air Combat

1976 First draft of Destruction and Creation completed

1977 First draft of Patterns of Conflict completed

1982 First draft Organic Design for Command and Control

completed

1986 First draft of The Strategic Game of ? and ? completed

1987 Final versions of Organic Design for Command and Control
and The Strategic Game of ? and ? completed

1987 Widespread dissemination of A Discourse on Winning and

Losing, which includes previous works

1992 Conceptual Spiral completed and added to 4 Discourse

1995 The Essence of Winning and Losing (The Big Squeeze)
completed

1997 Died 9 March

Box 2.1 Chronology of Boyd’s life.
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What intrigued him was that despite flying in F-86 aircraft with a lower
ceiling, a wider turn radius and slower maximum speed than its rival, the
Russian Mig-15, the kill ratio was 10:1 in favor of the F-86 during the Korean
War. Varying quality of training on both sides affected this ratio, with the US
training level far exceeding that of the North Korean pilots. Still, this could not
explain all, if for no other anomaly that the North Korean pilots often achieved
numerical superiority during air-to-air combat. What also contributed was the
bubble canopy of the F-86, which provided a distinct advantage over the con-
strained view offered by the Mig-15 canopy in visually detecting enemy aircraft.
But Boyd was convinced another element was at play as well, a question he took
with him to the next position, together with his considerable tactical prowess,
‘the guts of his real education’.*

Boyd was assigned to the USAF Fighter Weapons School at Nellis Air Force
Base near Las Vegas first as a student, and following graduation, as a fighter
weapons and tactics instructor. This school focused on air-to-ground and air-to-
air gunnery. Air combat tactics was a neglected subject, something Boyd cor-
rected immediately. In the capacity of tactics instructor he acquired the
reputation of ‘40 second Boyd’ which amounted to a bet that he could beat any
pilot within forty seconds in a 1 versus 1 air combat set-up, a bet he usually
won. More importantly, he committed his insights on tactics to paper, publishing
several articles in the professional journal of the Fighter Weapons School. In
1960, at the age of thirty-three, he published what is still considered the encyclo-
pedia on air-to-air combat, Aerial Attack Study. In 147 pages it details every
maneuver possible, in words and graphic illustrations, for a pilot to use in a dog-
fight. An important feature was that Boyd did not advocate one maneuver over
another but presented the options available to the pilot and his opponent in rela-
tion to each other. He wanted to show people a variety of moves and counter-
moves, and the logic of its dynamic. Its content became part of an official Air
Force Manual on air-to-air tactics and was disseminated through official and
informal channels to other services in time for good use during the Vietnam
War. Not one new maneuver has been added since, illustrating the comprehen-
siveness of Boyd’s effort, and subsequently this publication, in various guises,
still forms the basis in all jet air forces today.® Thus, he changed the nature of the
premier air tactics school of the US Air Force.

In the summer of 1960 he moved to Atlanta, Georgia, to get a degree in
industrial engineering at Georgia Tech. At Nellis he became aware that, if he
wanted to make further headway with the discoveries he had made, he needed to
expand his intellectual toolkit with knowledge of mathematics. Industrial engin-
eering would add physics, production lines, thermodynamics and other fields. At
Georgia Tech his interest lay not in the mathematical details, but in the under-
lying concepts. Here he developed a taste for synthesis. And this resulted in
another remarkable and very important contribution to air combat, an insight
that brought him back to the question concerning the relative excellence of the
F-86 in Korea.

At Georgia Tech, Boyd wrestled with the study of thermodynamics. Thermo-
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dynamics concerns the study of energy. The Second Law of Thermodynamics is
called the law of entropy, and postulates that in a closed system the transfer of
heat (energy) goes in one direction, from a high temperature to a low tempera-
ture. If two separate volumes of water, one with high and one with low tempera-
ture, are mixed, the highly ordered states of the separate volumes disappear and
are replaced by a less ordered state. The temperature changes until the tempera-
ture across the entire system is uniform. This change is non-reversible. The
entropy in the system has increased. The system has moved from order to dis-
order. In engineering the concept refers to the fact that more usable energy
always goes into the system than comes out. No system is 100 percent effective.

Using the insight from thermodynamics, he discovered he could explain air-
to-air combat in terms of energy relationships, in which altitude is potential
energy to be traded for speed — kinetic energy — and vice versa. Turns became
energy-consuming maneuvers, with the rate of consumption depending on the
number of g-forces of the turn, and engine power an energy provider for gaining
altitude, gaining speed or sustaining a turn, or a combination of these. These
relationships could be expressed in calculable equations and the outcomes could
be plotted in graphs displaying energy/maneuverability characteristics of a
fighter. By overlaying and comparing such graphs of different fighters the
speed/altitude areas of relative advantage became immediately obvious. More-
over, it would provide invaluable information for aircraft designers for they
could see under what conditions, where, when and how an aircraft could gain an
advantage. It was ‘as fundamental and as significant to aviation as Newton was
to physics’, Coram notes.’

This was a brilliant and novel insight, if still only in theory. However it
required expensive computer time to make calculations and explore this insight.
Boyd managed to graduate in 1962 and get a posting to Eglin Air Force Base in
Florida, where the USAF Systems Command was located, which housed exten-
sive computing capacity. Thus he could continue his research, albeit covertly, as
his project was not endorsed officially by the USAF. This resulted in energy
maneuverability theory, or EM theory.

EM theory revolutionized fighter design and caused some stir on the sides
when first comparisons of US fighters with latest generation Soviet fighters indi-
cated that the latter (Mig-17, Mig-19 and Mig-21) possessed superior energy-
maneuverability characteristics. EM theory provided dynamic rather than static
analysis pictures of aircraft performances across a range of altitudes, g-forces
and turning radii, and gave a scorecard of its maneuver capabilities. It offered
not only a tool for assessment, but also design parameters in the development of
tactics and doctrine for air combat engagements. His accomplishments were
honored with the Air Force Systems Command Scientific Achievement Award.
Not surprisingly this work led to a position at the Pentagon, where people were
having problems with the new FX fighter program.®
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Designing fighters

Boyd left Eglin in the fall of 1966 and was assigned to the Operational Require-
ments Team in the office of the Deputy for Research and Development at US
Air Force Headquarters in the Pentagon. With only a brief interruption for
service in Southeast Asia in 1972-73, it would be Boyd’s home for the next
twenty-two years. At the Pentagon he was assigned to work on the design of
the next-generation air superiority fighter for the Air Force, the FX project. The
latest dedicated air superiority fighter within the USAF inventory had been the
F-86 of Korean War fame. Since then, fighter aircraft had become more
complex, more expensive, heavier and less maneuverable. The result was a
range of fighters able to conduct offensive air support missions while still pos-
sessing some air combat capabilities, but in dogfights these aircraft lost out to
latest-generation Soviet dedicated air superiority fighters. While loss ratios over
Korea were 10:1, in the skies over Vietnam F-100, F-105 and F-4 aircraft scored
dismal ratios of 1:1, sometimes peaking at 2.4:1.

Several factors contributed to this. There were doctrinal faults. North Viet-
namese air bases were off limits, violating the doctrinal tenet that air superiority
is a sine qua non for offensive operations against other targets. Predictable
tactics and flying corridors exacerbated the problem. The faith in air-to-air mis-
siles proved premature. Evasive maneuvers to escape from interception by
surface-to-air missiles were not taught. US units and technological performance
improved over time. Improvements in training, such as the introduction of the
Top Gun program, resulted in improved combat performance. However, the
structural design problems affecting fighter maneuverability could of course not
be solved. This applied also to the backbone of the US air units in the latter
phase of the Vietnam War, the F-4. The US Air Force required a new and better
air superiority aircraft.

This was to be delivered by the FX project. The FX followed after the F-111
debacle. The F-111 project sprang from the need to marry the operational
requirements of the US Navy for a fighter aircraft and the USAF requirement for
a replacement for the F-105 long-range strike aircraft. This flawed plan
emanated from the office of then Secretary of Defense McNamara, who aimed to
achieve economies of scale similar to his experience at the Ford Motor
Company. The result was the F-111A attack version with acceptable perfor-
mances, and a disastrous F-111B fighter, a program that was subsequently can-
celed. However, the FX too promised to be a heavy fighter with a complex
swing-wing layout.

When Boyd entered this project he carried out EM tests and began question-
ing the swing-wing advantages in light of the structural and weight design penal-
ties. He rejected the FX proposal and, together with technical experts went on
the look for options to reduce the weight while increasing its maneuverability.
What Boyd and some others around him aimed for was keeping costs down
while ensuring maximum relevant performance vis-a-vis current Soviet counter-
parts. To accomplish this it was necessary to omit all subsystems not absolutely
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essential to the mission, to resist the temptation to use unproved advanced
technology and to eliminate the requirements for complex avionics, high top
speeds, and excessive ranges.’

Their case was strengthened by the presence of a group of former fighter aces
from World War II and the Korean War who had now achieved general officer
rank, and who, in 1965, had drafted a paper underscoring the need for an air
superiority fighter, not a multi-mission hybrid. This went against the grain of
conventional wisdom within the USAF. With high-level backing Boyd and a
number of other mid-level military and civilian technical experts within the Pen-
tagon transformed the USAF approach to air superiority between 1966 and
1972."° What assisted them also was the rude shock of the 1967 Domodovedo
Air Show in Moscow, where the Soviets showcased their latest generation of
combat aircraft (the Mig-23, Mig-25 and Mig-27). By 1968 it had become offi-
cial policy that the USAF needed a first line tactical fighter that was designed
primarily for air-to-air combat.

Boyd’s continued efforts and his EM concept in no small measure con-
tributed to the subsequent development of the F-15 fighter with excellent perfor-
mances. However, still unsatisfied with the high costs and still less than
optimum performance, due to seemingly unavoidable design compromises
resulting in weight increases, Boyd and a few others from within the Pentagon
and industry, a group dubbed ‘the Fighter Mafia’, decided an even lighter and
less complex aircraft would give the air superiority capabilities sought after.
Central in this effort was the notion of ‘agility’, a concept later to emerge in
Boyd’s work on strategy. With EM theory Boyd proved the F-86 advantage in
Korea was, in addition to superior US training, in particular due to its ability to
transition from one maneuver to another faster than the Mig-15, which in the
end would force a Mig-15 to end up in front of the F-86."!

The notion of fast transient maneuvering as the key to winning was to remain
with Boyd when he developed his thoughts on military success in general. For
now, using EM theory he could show that superior maneuvering capability,
combined with better training and cockpit design offering an advantage in time
and superior ‘situational awareness’ mitigated the Mig-15 speed and turn
advantage. The new lightweight fighter would have unprecedented capability for
‘fast transients’ in addition to a high thrust-to-weight ratio, which would
produce the required energy maneuverability.

Despite USAF reluctance and without official backing the fighter mafia
designed an ‘austere fighter’, the F-XX, and presented their case to various Pen-
tagon officials. Boyd’s involvement with fighter development did not end with
his short assignment to Thailand from April 1972 to April 1973. The bureau-
cratic processes behind these programs have been discussed elsewhere in
detail.'” Suffice it here to conclude that the end result was a Light Weight
Fighter fly-off competition between the YF-16 and YF-17 (later to develop into
the F-18), fighters with unsurpassed maneuverability, excellent visibility, high
acceleration and sustained turning capability and relatively low costs. These
types have proven their worth in the inventories in most Western air forces.
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The last design Boyd had an influence on was the A-10, and, interestingly,
his involvement with the A-10 development would influence Boyd, for it was
one of two projects that induced him to study military history. The A-10 was
designed for Close Air Support (CAS) and killing tanks, an entirely different
mission than gaining air superiority. CAS missions are normally flown close to
the ground and over the front line. Subsequently, CAS aircraft are exposed to
intense ground-to-air threat. When invited to look at the project by a close col-
league, Boyd subsequently needed to develop a new set of trade-off studies and
design parameters. German World War II experts were interviewed to learn
about German tank-killing tactics, the time required to detect and attack ground
targets and the maximum time available for aiming and delivering ordnance
before air defense systems were cued for effective engagement of the attacking
aircraft. This exposed him to the need to look into the history of Close Air
Support and air-ground coordination, and German military tactics and strategy
of World War II in general.® The A-10 too, proved its worth, most notably
during Operation Desert Storm, where it demonstrated an awesome capability
for taking out tanks, combined with the ability to absorb considerable damage.

From air combat to a general theory of war

From this research Boyd discovered that grasping the essentials of military
victory required a thorough reading of military history. In a time when more air
force officers could quote Peter Drucker than Clausewitz, Boyd climbed inside
the minds of every theoretician from 400Bc to the present." Out of this foray
into military history the first sketches of Patterns of Conflict emerged, the first
draft of which would be ready in 1977. In it he makes a seemingly radical and
perhaps unwarranted jump from air combat to operational art. The transition
from air combat theory to strategic theory occurred in 1975 when he started
working on a presentation titled 4 New Conception for Air to Air Combat, while
working on Patterns of Conflict and Destruction and Creation simultaneously.
While 4 New Conception for Air to Air Combat is not included in A Discourse,
it is the stepping-stone between two periods. In it he combines insights he had
already developed in his research for Destruction and Creation with his know-
ledge of air-to-air combat. The suggestions he advances here are directly incor-
porated in Patterns of Conflict, the briefing that was going to form the main
body of A Discourse together with Destruction and Creation.

A New Conception for Air to Air Combat was produced because of a
request by NASA. On 4 August 1976 he finished this research. In it he looked
again at the issue of maneuverability, due to the fact that in the fly-off competi-
tion the YF-16 had unexpectedly dramatically outperformed the YF-17 while
EM diagrams had predicted a close contest. Test pilots, however, lauded the
YF-16 capability for sudden very tight ‘buttonhook turns’ (albeit at the cost
of airspeed depletion) which brought them inside the turn circle of the YF-17
while still being able to gain energy and maintain high turn rates even at low
speeds.
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Maneuverability is defined as the ‘ability to change altitude, airspeed and
direction in any combination’. He developed the insight that in air-to-air combat,
one needs ‘a fighter that can be used to initiate and control engagement
opportunities — yet has a fast transient (‘natural hook’) that can be used to either
force an overshoot by an attacker or to stay inside a hard turning defender’."

Expanding this idea, he formulates the suggestion that:

in order to win or gain superiority — we should operate at a faster tempo
than our adversaries or inside our adversaries time scales ... such activity
will make us appear ambiguous (non predictable) thereby generate confu-
sion and disorder among our adversaries.

He adds that these suggestions are in accordance with ‘Godel’s Proof, The
Heisenberg Principle and the Second Law of Thermodynamics’, ideas central to
Destruction and Creation."® These ideas posit, according to Boyd, that ‘we
cannot determine the character and nature of a system within itself and efforts to
do so will only generate confusion and disorder’.'” Thus, he continues, making
the giant leap from air-to-air combat to warfare in general:

Fast transients (faster tempo) together with synthesis associated with Gddel,
Heisenberg, and the Second Law suggest a New Conception for Air-to-Air
Combat and for Waging War.

Boyd next elaborates this new conception. In one’s actions one should:
exploit operational and technical features to generate a rapidly changing
environment (quick/clear observations, fast tempo, fast transients, quick

kill).

Containing key themes that appeared also in later presentations, Boyd asserts
that furthermore one should:

inhibit an adversaries capacity to adapt to such an environment (suppress or
distort observations).

The goal of such actions is to:

unstructure adversaries system into a ‘hodge podge’ of confusion and dis-
order by causing him to over or under react because of activity that appears

uncertain, ambiguous or chaotic.'®

The last slide contains Boyd’s ‘message’, one that similarly informs his later
work:

he who can handle the quickest rate of change survives.'’
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Boyd’s influence on Western fighter design and development thus was tremen-
dous. Starting with his tour in Korea he developed his insights into the essentials
of success in air-to-air combat: the ability for fast transient maneuvers coupled
to a superior situational awareness. He developed the ability to see air combat as
a contest of moves and countermoves in time, a contest in which a repertoire of
moves and the agility to transition from one to another quickly and accurately in
regard the opponent’s options was essential. He managed to develop the intellec-
tual and analytical toolkit to translate his insights from practice into better
weapon systems. Because of this insight, and armed with it, he became involved
in concept definition, basic engineering and setting performance characteristics
of the generation of fighter aircraft that to a large extent defined Western air
power and air forces from the 1980s and well into the first decade of the twenty-
first century. He changed the art of designing fighters. Boyd’s methodology
showed trade-off parameters in the design and it brought rationality to the design
processes by showing the net contribution of optional technical modifications
and equipment. Importantly, his work on fighter design provided also the core of
his strategic thinking.

Already the core of Boyd’s later ideas appears in the pivotal presentation A
New Conception for Air-to-Air Combat, albeit in rudimentary form. Those few
themes above resurface in subsequent work in expanded and sometimes slightly
adjusted form. The ability to adapt, and a strategy aimed at undermining the
opponent’s ability to do so, feature prominently as key themes in Boyd’s theory
for winning. At the time, thinking about operating at a quicker tempo, not just
faster, than the adversary was a new concept in waging war, as was the expres-
sion of military operations within the context of the process of adaptation.

Reading history

One month later, on 3 September 1976, Boyd completed the eleven-page paper
Destruction and Creation, which manifests his growing interest in various
scientific disciplines that would become a distinctive formative factor of his
thinking. At about the same time, work on Patterns of Conflict resulted in a first
draft. Patterns of Conflict points clearly to the most obvious and initially also
dominant formative factor: military history and existing strategic theories. This
presentation slowly evolved through several iterations into a coherent frame-
work that formed the vehicle for arguing doctrinal change within the US military
establishment.

Even a casual reading of his main presentation, Patterns of Conflict, will
suffice to convey the impression that Boyd was influenced directly by various
strategic theories and his study of military history and, moreover, that his ideas
bear close resemblance to those of a variety of authors. His study covered every
known strategist from Sun Tzu, Genghis Kahn and the Mongols, Maurice de
Saxe, Pierre de Bourcet, Compte de Guibert, Napoleon, Baron de Jomini and
Karl von Clausewitz, Stonewall Jackson, Robert E. Lee, Ulysses S. Grant,
Alfred von Schlieffen, Eric von Ludendorff, the British theorist Julian Corbett,
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J.F.C. Fuller, T.E. Lawrence and Basil Liddell Hart, the German theorists/
practitioners Heinz Guderian, Eric von Manstein, Hermann Balck and Erwin
Rommel, as well as theorists of revolutionary and guerrilla warfare such as Karl
Marx and Vo Nguyen Giap, to name the most familiar ones.

The bibliography of this presentation also includes books on specific battles
and wars (for instance D-Day, Yom Kippur, Vietnam), biographies of and
autobiographies by soldiers, generals and statesmen (Napoleon, Mao Tse-Tung,
Patton, Rommel). They cover the tactical, technical, psychological, operational,
the strategic, as well as the political dimension. Some deal with deception and
intelligence, others with the Greek art of war, or command and control or tank-
tactics. Nuclear strategy and air power theorists are notably absent from the list.
Interestingly, non-Western approaches (Soviet strategy and guerrilla warfare)
feature prominently. So Boyd deliberately exposed himself to a wealth of per-
spectives, issues, levels of problems and a variety of theories and analyses. In
addition he read various secondary studies on military history. Interestingly, he
read history backwards; he started with the twentieth century and ended with
Sun Tzu. This approach highlighted continuity and recurring patterns instead of
radical breaks and revolutionary technical developments.

It is neither necessary nor feasible to make a synopsis of all the major works
on strategy that Boyd read and show the extent of their influence on him. The
rationale of the selection of the authors discussed below lies in the close rela-
tionship between the ideas contained in their work and those of Boyd.

To a certain extent the argument is valid that Boyd offered merely a synthesis
of existing theories, a contemporary one, important and timely regarding the
context of the 1970s and 1980s, but only a synthesis. Boyd plundered, or alter-
natively, created a synthesis of military history and strategic theories. He incor-
porated well-known historical examples and theorists in his presentations. In
Patterns of Conflict he closely followed the historical development J.F.C. Fuller
laid out in The Conduct of War, including Fuller’s less than positive views on
Clausewitz (which Fuller shared with T.E. Lawrence and Basil Liddell Hart).?
Boyd shows how European armed forces lost the art of maneuver warfare in the
Napoleonic era and discusses the rise and disasters of attritional warfare that
occurred in the nineteenth century. In this, of course, Boyd found a similarity
with the situation of US armed forces in the aftermath of the Vietnam War.

Indeed, Boyd’s work suggests that when it comes to his views on combat, he
found inspiration in authors who are united in their focus on the mutual
processes of adaptation, on perception, on the mental and moral impact of one’s
moves, feints and threats, and on achieving destabilizing effects throughout the
enemy system instead of the more traditional focus on attritting the enemy in a
prolonged head-to-head battle. These authors display a balanced understanding
of the cognitive dimension, in concert with the physical, more than those strate-
gists who focus primarily on the physical aspects of defeating the enemy in
battle.
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Discovering fluidity

One such author was the British theorist of naval strategy Julian Corbett, who in
1911 focused on limited war.?' He developed the idea of sea control not through
the wholesale destruction of the enemy fleet, but through the exertion of control
over the movement of that fleet by maintaining a fine balance between disper-
sion and concentration of one’s own fleet, by superior knowledge concerning
enemy whereabouts, and by a superior capability to concentrate if and where
necessary.

A similar idea Boyd recognized in the work of T.E. Lawrence, who compared
the sea with the desert, the environment for the operations of the Arab guerrilla
fighters he commanded against the Turks during World War 1. Lawrence is note-
worthy also for the intellectual theme that is hidden within the story. Lawrence’s
account manifests a deliberately conducted analysis of a dominant conceptual-
ization of war that he was equipped with through his education at Oxford, and to
determine the validity of this frame of reference for the environment he found
himself in. It depicts strategic theory as a conceptual lens that is relevant and
adequate only in a specific context.

As Lawrence noted,

in military theory I was tolerably read, my Oxford curiosity having taken
me past Napoleon to Clausewitz and his school, to Caemmerer and Moltke,
and the recent Frenchmen [...] Clausewitz was intellectually so much the
master of them, and his book so logical and fascinating, that unconsciously
I accepted his finality . .. my interest had been abstract, concerned with the
theory and philosophy of warfare especially from the metaphysical side.
Now, now in the field everything had been concrete ... I began to recall
suitable maxims on the conduct of modern scientific war. But they would
not fit, and it worried me.?

Lawrence could not find a concept suitable to the Arab revolts and the socio-
political-military context in any of the works of Jomini, Foch, Moltke and
Clausewitz. All these authors had in common a focus on the destruction of the
enemy’s armed forces by only one method, battle.”® This would not do for the
Arab irregulars fighting the stronger Turks. There were no nations in war and no
mass mobilization was possible. Its whole character was different and therefore
the concept for victory too should be different. ‘Ours seemed unlike the ritual of
which Foch was priest’, he noted.”* So Lawrence started to consider the ‘whole
house of war’, going back to the eighteenth-century pre-Napoleonic era of
limited war and naval war fighting concepts.

He decided to use the vastness of the desert against the Turks. Constantly
guarding every single important object was infeasible for the Turkish army, no
matter how vast their number. Lawrence’s cards would be speed and time, not
hitting power.”® The Turkish army was like a plant, immobile, firm-rooted, nour-
ished through long stems to the head. In contrast, the Arabs would be an idea, an
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influence, a thing intangible, invulnerable, without front or back, drifting about
like a gas, vapor. He opted for a war of detachment, not of contact. The time,
place and object, the decision of what was critical would always be his.?
According to Lawrence, the character of operations should be like naval war, in
mobility, ubiquity, independence of bases and communications, ignoring of
ground features, of strategic areas, of fixed directions, of fixed points. Tactics
should be ‘tip and run’, not pushes but strokes. One should never try to improve
an advantage. One should use the smallest force in the quickest time at the far-
thest place.”” The Arab attacks would focus on destroying the ‘minerals’ of the
Turkish army. The army was dependent on rail transport, so the death of a
Turkish bridge or rail, machine gun or charge of high explosive was more prof-
itable than the death of a Turk. At the same time he would ‘arrange the mind’ of
the ‘crowd’ — the local population — his own troops, and that of the enemy.
There might be humiliating material limits, but no moral impossibilities, so the
scope of diathetical activities was unbounded, he noted.?®

Lawrence wrote Liddell Hart that for irregular warfare, as Lawrence had used
it, one could as easily write war of movement. Lawrence belonged, with J.F.C.
Fuller and Liddell Hart, to those who contributed to the rediscovery of flexibility
and maneuver, in other words, those who developed an alternative to the disas-
trous attritionist mindset that reigned from Napoleon till the trench warfare of
1914-18, theorists Boyd would find much inspiration in, and in their work he
discovered much commonality with his own ideas.

Brain-warfare

The influence of Fuller and Liddell Hart on Boyd appears throughout 4 Dis-
course, both in content as well as in approach. On page 11 of Patterns of Con-
flict Boyd refers to J.F.C. Fuller’s book The Conduct of War as a good starting
point for his investigation. The Conduct of War, 1789—1961: A Study of the
Impact of the French, Industrial and Russian Revolutions on War and lIts
Conduct, as the full title runs, was published in 1961, but it was in essence a
‘refurbished’ and undated version of several earlier books.?* Boyd found inspira-
tion in Fuller’s view on military history, virtually adopting large parts of both
the structure and content of Fuller’s book in the first half of Patterns of Conflict
where Boyd tells the story of Napoleon and the effects of the Industrial Revolu-
tion on warfare.

Fuller argued that the Great War was based on a gigantic misconception of
the true purpose of war, which is to enforce the policy of a nation at the least
cost to itself and to the enemy and, consequently to the world, for so intricately
are the resources of civilized states interwoven that to destroy any one country is
simultaneously to wound all other nations. Militarily, he wrote, since the Pruss-
ian victories of 1866 and 1870, the military doctrines of Europe had been
founded on the two fallacies that policy is best enforced by destruction and that
military perfection is based on numbers of soldiers, and he blames Clausewitz
among others for this, as would Lawrence and Liddell Hart.
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Fuller claimed that the military had misunderstood the modern nature of war.
In the age of the internal combustion engine human masses had become insignif-
icant in comparison with technological advance and perfection. The physical
epoch had come to an end; the moral epoch was dawning. There was no longer a
need to literally destroy the enemy’s armies in the field. Aircraft using gas
would disable, demoralize and paralyze unarmored troops, surface ships and
civilian populations and infrastructures alike. Armored forces would paralyze,
demoralize and cause the disintegration of armies by striking at their rear com-
munications and command system. Paralysis and collapse were central themes.

Boyd incorporated this view on mobile mechanized warfare, the precursor of
Blitzkrieg, as the German general Heinz Guderian would later acknowledge, and
whose biography (Panzer Leader) Boyd would also read while completing Pat-
terns of Conflict** In The Conduct of War Boyd found reference to the idea that
between action and will there exists an intimate connection. As Fuller stated:
action without will loses coordination; without a directing brain an army is
reduced to a mob. The fighting power of an army lies in its organization, which
can be destroyed either by wearing it down or by rendering inoperative its power
of command — ‘brain warfare’.’!

Boyd also adopted Fuller’s concept of the three spheres of war — the physical,
the mental, and the moral dimension, using this idea to structure his argument
and develop three modes of conflict. Respectively, these spheres dealt with
destruction of the enemy’s physical strength (fighting power), disorganization of
his mental processes (thinking power), and disintegration of his moral will to
resist (staying power). Fuller added that forces operating within these spheres
did so in synergistic, not isolated, ways. Thus instead of just focusing on the
physical aspects of the enemy, the conduct of modern war should aim at moral
and mental objectives and undermine rather than literally destroy the enemy.

Central to his argument is the notion that paralysis should be the aim in war
and that the mental and moral dimensions should be the prime target of a mili-
tary operation. Fuller insisted that ‘brain warfare’ was the most effective and
efficient way to destroy the enemy’s military organization and hence its military
strength. To economize the application of military force, one needed to produce
the instantaneous effects of a ‘shot through the head’, rather than the slow bleed
of successive, slight body wounds.*

Fuller realized, however, explicitly, that the tank would produce its own
counter measures and he foresaw the anti-tank gun and anti-armor mine, which
would, in a new cycle of evolution, limit the advantage of the tank.** War and its
tools develop in an evolutionary scheme. In Fuller’s positivist, evolutionary and
dialectical interpretation history shows a progression from rural to urbanized and
industrialized civilization. Embedded within this transformation lay an evolu-
tionary pendulum of weapon power, slowly or rapidly swinging from the offen-
sive to the protective and back again in harmony with the speed of civil
progress. Every measure enjoys a period of success following its introduction,
but thereby provokes countermeasures to redress the balance. In this light his
deliberate and extensive inclusion of Marxist and Leninist theories of revolu-
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tionary war also can be seen as part of the dialectic cycle of one form of warfare
leading to another mode of warfare. This view permeates The Conduct of War as
well as Boyd’s Patterns of Conflict, which contains various sections in which a
specific style of warfare is contrasted with its logical counter, including the
Marxist, Leninist and Maoist versions of revolutionary warfare.*

The Indirect Approach

The foregoing authors found their ideas incorporated in the influential arguments
put forward by Basil Liddell Hart,”® and Boyd’s work in turn bears close
resemblance to the ideas of Liddell Hart, not surprising, considering the fact that
Boyd had read if not all, at least most of his work.*® His most popular and well-
known book is Strategy,”” which introduces the idea of the ‘Indirect Approach’.

Boyd also resembles Liddell Hart in his didactic method. Liddell Hart had a
message and was not out to make good history.*® The search for a stratagem that
would avoid the massacres of World War I was to occupy Liddell Hart during
the Interbellum and, like Fuller, Liddell Hart criticized the political and military
leadership of World War I. Liddell Hart, and Boyd in his wake, used the ideas of
the French Neo-Napoleonic School of the late nineteenth and the early twentieth
centuries to attack the strategies of the major powers in the nineteenth century
and World War I that were based on Clausewitz’s faulty or incomplete analysis.
In dissecting Napoleon’s campaigns, the school emphasized Napoleon’s clear
determination of the decisive point and line of advance, the resolute and care-
fully coordinated marches and rapid concentration of all forces to overwhelm
the enemy. Equally they highlighted the flexibility of his operational formation,
the ‘battalion carré’, loosely dispersed until the last moment and maintaining its
freedom of action to operate and strike in all directions.

These principles, already proposed by De Bourcet in the eighteenth century,
had helped to leave the opponent in the dark and guessing regarding Napoleon’s
intentions and ultimate line of attack. The pattern had been dispersion and only
then concentration (vide Corbett here), with each of Napoleon’s operational plan
having many branches or alternative options. The school also highlighted the use
of deception, feints and diversions to create surprise, disorientation and miscal-
culation on the enemy’s part. They countered Clausewitz’s claim that Napoleon
had never engaged in strategic envelopment by citing the many instances of
Napoleon’s maneuvers against the enemy’s rear, one of the most fundamental
patterns of Napoleonic strategy.*’

Liddell Hart’s criticism of Clausewitz centers on what he considered the three
dominant theories in On War: the theory of absolute warfare, with its corollary
of the nation in arms; the theory that one must concentrate fire against the main
enemy; and the theory that the true objective in war is the enemy’s armed forces,
so that everything is subject to the supreme law of battle.** Clausewitz had been
the ‘mahdi of mass’ and mutual massacre and Foch in the pre-war era had been
the amplifier for Clausewitz’s more extreme notes.*' Boyd would agree, noting
in the margins of Strategy, that Clausewitz’ proposals were exactly contrary to
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those of Sun Tzu, and devote five pages for critique on Clausewitz (but also crit-
icizing Liddell Hart for failing to acknowledge the valuable concept of friction).

Proposing an alternative, in Strategy: The Indirect Approach Liddell Hart
strives to show that the achievements of the great captains of all ages had rarely
been brought about by the direct clash of forces but all usually involved the prior
psychological and physical dislocation of the enemy. He argued that ‘the most
decisive victory is of no value if a nation be bled white while gaining it’.** Thus,
following Fuller, he states that a strategist should think in terms of paralyzing,
not of killing. A man unnerved is a highly infectious carrier of fear, capable of
spreading an epidemic of panic. On a higher plane of warfare, the impression
made on the mind of the opposing commander can nullify the whole fighting
power his troops possess, and on a still higher plane, psychological pressure on
the government of a country may suffice to cancel all the resources at its
command — so that the sword drops from a paralyzed hand.*

The role of Grand Strategy is to coordinate and direct all the resources of a
nation or band of nations towards the attainment of the political object of the
war. It should both calculate and develop the economic resources and manpower
of nations in order to sustain the fighting services. Also the moral forces of the
people should be mobilized, their spirit and motivation raised. A good cause is a
sword as well as armor.* In Patterns of Conflict Boyd includes the idea of a
good cause as a strategic asset in his own advise concerning grand strategy, an
idea he would expand upon in The Strategic Game of ? and ? in a section titled
‘A Moral Design for Grand Strategy’.

Next comes strategy, which has as its purpose not to overcome resistance but
to diminish the possibility of enemy resistance, and it seeks to fulfill this purpose
by exploiting the elements of movement and surprise® in order to reduce fight-
ing to the slenderest possible proportions.* The aim of a strategist is not so
much to seek battle as to seek a strategic situation so advantageous that if it does
not of itself produce the decision, its continuation by a battle is sure to achieve
this.

In other words, dislocation is the aim of strategy, its sequel may be either the
enemy’s dissolution or his easier disruption in battle.*’ Dissolution may involve
some partial measure of fighting, but this has not the character of a battle. In the
psychological sphere, dislocation is the result of the impression on the comman-
der’s mind of the physical effects just listed. The impression is strongly accentu-
ated if his realization of his being at a disadvantage is sudden and if he feels that
he is unable to counter the enemy’s move. Psychological dislocation fundament-
ally springs from this sense of being trapped.* Thus, Liddell Hart argues, a
move around the enemy’s front against his rear has the aim not only of avoiding
resistance on its way but in its issue. In the profoundest sense, it takes the line of
least resistance.

However, as this is known to any enemy that is worth his mettle, this move
needs to be combined with the equivalent in the psychological sphere; an attack
along the line of least expectation.*” Tempo also comes into play here. Move-
ment generates surprise and surprise gives impetus to movement, for a move-
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ment which is accelerated or changes its direction inevitably carries with it a
degree of surprise, while surprise smoothes the path of movement by hindering
the enemy’s counter measures and counter movements.”® The move against the
enemy’s rear or the threat of it has the purpose of distraction in the sense that it
is meant to deprive the enemy of his freedom of action, a theme Boyd would
harp upon. It should cause a distention of his forces or their diversion to unprof-
itable ends, so that they are too widely distributed and too committed elsewhere
to have the power of interfering with one’s own decisively intended move.

In the psychological sphere the same effect is sought by playing upon the
fears of and by deceiving the opposing command. To mystify and mislead con-
stitutes distraction, while surprise is the essential cause of dislocation. As
Liddell Hart posits: ‘It is through the distraction of the commander’s mind that
the distraction of his forces follows. The loss of his freedom of action is the
sequel to the loss of his freedom of conception’.’!

Corbett’s ideas surface when Liddell Hart explains that an army should
always be so distributed that its parts can aid each other and combine to produce
the maximum possible concentration of force at one place, while the minimum
force necessary is used elsewhere to prepare the success of the concentration.
Effective concentration can only be obtained when the opposing forces are dis-
persed, and, usually, in order to ensure this, one’s own forces must be widely
distributed. Thus, Liddell Hart asserts, true concentration is the product of dis-
persion.*

Related to this is the principle of having alternative objectives in addition to
the prime objective. If you take a line that threatens alternative objectives, you
distract the enemy’s mind and forces, an idea Boyd was to come to refer to as
the use of Nebenpunkte, next to Schwerpunkte, or ‘Centers of Gravity’. This,
moreover, is the most economic method of distraction, for it allows you to keep
the largest proportion of your force available on your real line of operation, thus
reconciling the greatest possible concentration with the necessity of dispersion.*
Underlying this is Liddell Hart’s conviction, one shared by Boyd, that ‘adapt-
ability is the law which governs survival in war as in life — war being but a con-
centrated form of the human struggle against environment’.**

To keep such adaptability, while still keeping the initiative, the best way is to
operate along the line which offers alternative objectives. These notions apply
equally well to tactics as they do to strategy and their underlying essential truth
is that for success two major problems must be solved: dislocation and exploita-
tion.”

All these ideas would find their place in Boyd’s work, most clearly in ‘Pat-
terns of War’. Subsequently, Boyd’s work can be easily understood as standing
in a direct theoretical line with that of Liddell Hart.

Boyd’s conceptual father: Sun Tzu

The final strategist surveyed is Sun Tzu, who must be considered the true con-
ceptual, albeit ancient, father of Boyd’s work. In a 1981 article on the Military
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Reform Movement, Michael Gordon already noted that ‘Patterns of Conflict
draws on the writings of Chinese philosopher Sun Tzu’.*® Indeed, this presenta-
tion in various places presents ideas of Sun Tzu, and Sun Tzu’s ideas form one
of the starting points of the briefing, while reappearing in the concluding part.
Sun Tzu’s book encapsulates many elements of theories developed by Fuller and
Liddell Hart, who paid tribute to Sun Tzu by incorporating sections from The
Art of War in the introductory pages to Strategy. Boyd was to adopt Sun Tzu’s
philosophy of war, so a somewhat elaborate discussion on Sun Tzu’s ideas is
therefore warranted.”’

The first important idea is preservation. War is the most important issue a
state should concern itself with, according to Sun Tzu; it is a matter of life and
death and it will determine the fate of a state. War is to be avoided as much and
as long as possible because inherent in war is the chance of catastrophe. War
was only justifiable when all possible alternatives have been exhausted and must
be entertained with the utmost seriousness and restraint. The commander must
therefore be in pursuit of a quick termination and preservation of life and
resources, not only one’s own but also those of the opponent, while the ability to
resume normal life and relations after hostilities must be kept in mind. When-
ever possible, ‘victory’ should be achieved through diplomatic coercion, thwart-
ing the enemy’s plans and alliances and frustrating his strategy. Only when a
state is threatened by an enemy with military action or refuses to give in to
demands otherwise, should the government resort to armed conflict. And even
then, a clash of arms is not preferred.

A crucial activity for a ruler is to keep a constant eye on one’s relative power
position or what we would perhaps call the state of national security, or shih. An
ambiguous concept, it is used at all levels, not just the grand strategic level, and
has a cluster of meanings such as situation, outward shape, force, influence,
authority, latent energy, tactical power, positional advantage and strategic
advantage.®® The shih constantly shifts according to what is happening in the
internal and external environment of the state. At any one time the shih is
formed by intangible factors such as morale, opportunity, timing, psychology
and logistics.

For a correct estimate of one’s shikh a ruler needs ‘foreknowledge’ about
the environment. Sun Tzu’s work implies it is possible to have complete know-
ledge, but it emanates not from the attainment of absolute certainty, but from
the formation of a correct interpretation of the situation, a very important theme
in Boyd’s work. Foreknowledge springs from the ability to discern patterns
and relations, implying that it derives from a holistic view of an object. Even
if one has perfect information it is of no value if it is not coupled to a penetrating
understanding of its meaning, if one does not see the patterns. Judgment is
key. Without judgment, data mean nothing. It is not necessarily the one
with more information who will come out victorious, it is the one with better
judgment, the one who is better at discerning patterns. Moreover, it is a judg-
ment of highly dynamic situation. Sun Tzu only claims that one who excels at
warfare can tell when a situation will offer chances for victory or defeat, realiz-
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ing that this particular impression of shih is a snapshot from a distance at a
particular time. The closer war and battle approach in time and space, the finer
becomes the detail of Sun Tzu’s investigations, all the way down to indicators of
the actions of an army setting up camp and the order of flags in tactical forma-
tions.

Sun Tzu’s stratagems

Once the estimate of shih has indicated that it is both necessary and feasible to
embark on war, Sun Tzu argues for adhering to several strategems that would
become very much Boyd’s own:

Warfare is the Tao of deception. Thus although you are capable, display
incapability to them. When committed to employing your forces, feign inac-
tivity. When your objective is nearby, make it appear as if distant; when far
away, create the illusion of being nearby. Display profits to entice him.
Create disorder (in their forces) and take them. If they are substantial,
prepare for them; if they are strong, avoid them. If they are angry, perturb
them; be deferential to foster their arrogance. If they are rested, force them
to exert themselves. If they are united, cause them to be separated. Attack
where they are unprepared. Go forth where they will not expect it. These are
the ways military strategists are victorious. They cannot be spoken of in
advance.”

Several related concepts are later further developed. These derive from the
idea that strategy is about getting the enemy off balance, about creating dishar-
mony and chaos. Sun Tzu offers a myriad of strategic and tactical factors which
span the mental, the moral and the physical dimensions, that, together with the
grand strategic factors such as the quality of the alliances of the opponent,
combine to get the enemy off balance. The aim is to get the opponent in a posi-
tion or situation against which all the potential energy of one’s army can be
released with the maximum effect, that is, against a disorganized and locally
inferior force. The basic idea is to go forth where they do not expect it and
attack where they are not prepared.®® Battle must be avoided until one is certain
that a favorable balance of power (and that means not just in number) has been
created. This is what is really behind the familiar statements:

One who knows when he can fight, and when he cannot fight, will be victo-
rious.*!

One who knows the enemy and knows himself will not be endangered in a
hundred engagements.®

Subjugating the enemy’s army without fighting is the true pinnacle of
excellence.®
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These must be understood within a logical context of the aim for preservation
and the aim of fighting an enemy who is completely off balance and about to
collapse. The chances of getting the enemy off balance are magnified by adher-
ing to the concepts laid out in Box 2.2. These can be considered as modes of
behavior, or effects one wants to accomplish. All these elements surface in
Boyd’s work.

His mechanism starts with the assumption that one can shape an opponent
through the principle of ‘according with the enemy’, which requires (battlefield-
level) foreknowledge and cohesion. These three concepts combined gird the
scheme of getting the opponent off balance by the use of surprise through decep-
tion and deceit, and the methods Sun Tzu proposes to achieve surprise: the idea
of formlessness and being unfathomable, maintaining a high tempo, ensuring
variety and flexibility in actions, the idea of using the unorthodox and orthodox,
and finally of knowing how to discern the vacuous and substantial.

According with the enemy contains the assumption that one can shape the oppo-
nent, and for that one should act in accord with the opponent’s actions. This is an
essential idea in Chinese philosophy and it is expressed as yin. Every situation has
its give and take and can be turned into an opportunity. Yin involves responsiveness
to one’s context, to adapt oneself to a situation in such a manner as to take full
advantage of the defining circumstances, and to avail oneself of the possibilities of
the situation in achieving one’s own purposes: ‘Do not fix any time for battle,
assess and react to the enemy in order to determine the strategy for battle’.*

Yin requires sensitivity and adaptability. Sensitivity is necessary to register
the full range of forces that define one’s situation, and on the basis of this aware-
ness, to anticipate the various possibilities that can ensue. Adaptability refers to
the conscious fluidity of one’s own disposition. One can only turn prevailing cir-
cumstances to account if one maintains an attitude of readiness and flexibility.
One must adapt oneself to the enemy’s changing posture as naturally and as
effortlessly as flowing water winding down a hillside.® The concept of fluidity is
one that is also embedded within Boyd’s work.*®® Yin means shifting your posi-

According with the enemy
Foreknowledge

Cohesion

Surprise

Deception and deceit

Formlessness and being unfathomable
High tempo

Variety and flexibility

Orthodox and unorthodox

Vacuous and substantial

Box 2.2 Sun Tzu’s stratagems.
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tion so adroitly and imperceptibly that, from the enemy’s perspective, you are
inscrutable.®” To accord with the opponent one needs to know the opponent’s
aims, plans and position of forces as well as the character of the commander.
And this leads us to a second look at ‘foreknowledge’, this time more specific
for the strategic and tactical level, as opposed to the grand strategic level we
have dealt with before.

Foreknowledge is essential for the grand strategic level, but it permeates the
whole body of thought. It means something different at each level of war. Sun
Tzu specifies the different answers a commander would want to know at a
certain level. Each level has different issues to address in different levels of
detail. At the tactical levels a general needs to know the number of campfires in
the enemy camp and the sounds that emanate from it, etc. Foreknowledge makes
possible the other concepts such as deception, being fathomless and formless,
attacking the vacuous, the use of orthodox and the unorthodox.

Maintaining cohesion is another important prerequisite for creating and
exploiting disorder. Morale is one aspect: one should attack when the ch’i, or
spirit, of the enemy troops is low but only if and when one’s own c/ i is high.
Trust, fairness, integrity, leadership, esprit de corps and discipline are other
(modern) terms relating to this, ones Boyd would also incorporate. Thus, a com-
mander should be able to direct his troops as though commanding one man® and
‘one whose upper and lower ranks have the same desires’ (and will thus be vic-
torious)® so he can ‘in order await the disordered’.”

Surprise, deception and deceit. Without surprise at some stage it will be diffi-
cult to mass superior force at a certain point. Surprise is achieved through the
interaction, the reinforcing effect of several methods applied simultaneously.” It
involves the employment of deception and deceit. For instance, it is achieved by
moving separated and keeping the opponent guessing where one will unite. If
one is united, one can disperse again in the hope that the opponent has united
and thereby committed his forces. Troop deployments, or the image thereof,
used together with disinformation from (expendable) spies, as well as feigning
certain activities that serve as indicators of upcoming operations to the trained
eye of the opposing commander, all serve the end of deceiving the opponent. Of
course all efforts to deceive must be matched by making sure one’s real inten-
tions and movements are shrouded in secrecy and with this we arrive at the
concept of being unfathomable and formless.

Being unfathomable and formless. Sun Tzu stresses the need for a comman-
der to be unfathomable and obscure, never revealing his plans or intentions even
to his own troops. Being unfathomable through deception and deceit will cause
the opposing commander to be confused or forced to respond in a way that is not
according to his initial plan. He is forced to react especially when he suddenly
discovers that his opponent is moving to an object that he needs to defend. Thus
he is shaped. These ideas surface in the statement: ‘One who excels at moving
the enemy deploys in a configuration to which the enemy must respond. He
offers something that the enemy must seize. With profit he moves them, with the
foundation he awaits them.””?
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Related to deception and being unfathomable is the idea of being formless.
Whenever the army deploys onto the battlefield, its configuration, being immedi-
ately apparent, will evoke a reaction. Whether the enemy will then modify his
original anticipations, vary his tactics or view the events as confirming a precon-
ceived battle plan, depends upon his evaluation of the unfolding situation. By
being formless — without having a recognizable configuration — this evaluation
becomes difficult. Thus being formless also implies being unfathomable. False
appearances kept secret in turn help being unfathomable. Formless can also
mean that one lacks an identifiable mass and the enemy cannot discern a pattern
or a main body, again perhaps due to the true physical dispersion of our forces
or through being unfathomable and employing deceit and being successful in
deception activities. Not knowing our position, and in order to defend what he
treasures or to cover the possible routes we can go, he must disperse his forces.
These tactics aim at getting the opponent dislocated and confused.

Speed, rapidity. To enhance the creation of confusion, and being
unfathomable, one should also use superior speed and rapidity. Speed, rapidity
of movement and attacks help in shaping the opponent and wear him down.”
The same holds true for the concepts of variety and flexibility. This is reflected
in: ‘Men all know the disposition by which we attain victory, but no one knows
the configuration through which we control the victory. Thus a victorious
battle (strategy) is not repeated, the configurations of response to the enemy are
inexhaustible.”™

A particular kind of this is captured in the concept of the orthodox (cheng)
and the unorthodox (ch’i). It is an important set of polar opposites and one Boyd
would frequently refer to. It can be translated as the ‘straightforward method and
the crafty method’ or ‘the direct method and the indirect method’. Ch’i and
cheng must be understood in the widest sense as meaning energy, strategy, ideas
or forces (moral, mental and physical). The point is that one can use force (and
not forces as in specific types of units) in conventional—-traditional as well as in
imaginative—unconventional ways in dealing with an opponent. Nothing in itself
is either straightforward or crafty, direct or indirect: characteristic of the concept
is the fact that the unorthodox can become the orthodox. Whether it is one or the
other depends on what one thinks one’s opponent will expect in the particular
circumstances of the battle.

The concept of ch’i and cheng is about conceptualizing, characterizing,
manipulating forces within — and by exploiting an enemy’s expectation. When a
frontal attack is expected, a conclusion derived from one’s previous strategy and
tactics and one’s disposition of forces at that particular moment, then that is the
orthodox, and an enveloping movement will be the unorthodox. The concept
also refers to the functions of forces; to fix the opponent is the orthodox but the
coup de grdce will be delivered by the unorthodox in a flanking attack.” The
extraordinary forces are used to take the enemy by surprise. Indeed, what is
unorthodox and orthodox, expected or strange, direct or indirect, regular or
irregular, extraordinary or normal (to name a few meanings of cheng and ch i) is
dependent on the opponent, so the actions of both sides are again mutually influ-
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enced. Thus, using the expectations of the opponent’s commander and employ-
ing forces in ways, times, places, movements and formations he does not expect
it, we can get the opponent off balance.

Sun Tzu does not advocate one above the other, the indirect nor the direct,
but stresses the novel combination of both.”® Tt is from the interaction of the
unorthodox and the orthodox that the enemy is confused, demoralized, disorgan-
ized, dislocated, looking at the wrong direction, etc. Variation and novel combi-
nations of types of forces, of maneuvers and methods of deception and deceit are
important.

However, understanding the enemy’s dispositions (Asing) and his potential
power (shih) and knowing how to apply the concept of the orthodox and
unorthodox is not enough. It is incomplete unless one knows how to target one’s
forces against the enemy’s disposition and power. The commander must have an
appreciation for the concept of the polar opposites emptiness (hsu) and fullness,
or solidness (shih), or the vacuous and substantial. Hsu means empty or weak in
a sense that goes beyond the physical. To be empty in the Asu sense can indicate
a poorly defended position or a well defended position, but with troops imbued
with a weak morale, lack of legitimate purpose or feeble leadership. Hsu indic-
ates the crevices in an opponent’s defenses, which allow penetration. Con-
versely, shih can be a strongly defended position or a capable force that has
every positive quality. It has high morale, strong leadership and its actions are in
accord with its moral code. The problem is that no position of force is perman-
ently solid (nor empty for that matter) and Sun Tzu sees this as a way of provid-
ing the opponent with the dilemma we already stumbled upon: what to defend
and what to attack.”’

Boyd’s work resembles The Art of War. There are similarities in the prime
role of information accorded to strategy, to the role of perception, to the atten-
tion for pattern recognition, to the importance of tempo, surprise, novelty and
mismatches, and the use of cheng/ch’i. Boyd follows Sun Tzu when the latter
argues that any favorable outcome of a conflict is the result of multiple methods
applied simultaneously at several levels, and reinforcing one another and
shaping conditions for others to be effective. War is not only the affair of
armies. In formulating strategy one should address the entire enemy system. At
the grand strategic level this is manifest in the list of strategies available, includ-
ing diplomatic, economic and military methods. At the military strategic level,
operational and tactical level we see it in the interactions of the supporting con-
cepts which all, at the different levels, aim to get the enemy off balance, to
isolate sections of the opponent at different aggregation levels of his system.

Actions are not exclusively aimed at one particular domain, be it the physical
or mental or moral, instead they aim to impact at least two at the same time.
They aim at disrupting connections (moral, informational, spatial, ideational,
logistical) between the ruler and his people, between the commander and his
troops, and between units, by physically separating them, isolating them, dislo-
cating them, by morally disrupting cohesion through creating distrust and
decreasing support for the ruler by thwarting his plans and taking away his
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army, spreading false information, bribing officials and diplomatic pressure, dis-
rupting his alliances and generally chipping away at the power-base of a ruler
and the legitimacy and integrity of his actions. Through the combination of
unanticipated physical movement, actions aim to confuse (mental sphere) and
work on the moral fiber of the enemy. Through the use of secrecy, rapid move-
ments and attacks, by attacking where not expected, by combined use of ortho-
dox and unorthodox methods, the enemy is dislocated and confused and
numerically inferior, which works on the morale of the troops. The simultaneous
use of multiple methods affects moral, mental and physical aspects of the
enemy’s system through all its levels.

These themes surface at various places in Boyd’s work, in particular in Pat-
terns of Conflict. Indeed, if there is one strategic author Boyd must conceptually
be related to, and compared with, it is Sun Tzu. And the ideas of Sun Tzu were
far from common knowledge in the US military that faced severe problems in
the aftermath of the Vietnam War. These problems shaped the content of his
work, while they also translated into a receptive background for novel ideas, and
a stimulating and fertile environment for translating ideas into practice.

Fertile soil: the US Military after Vietnam

Turbulent environment

Upon his return in 1973 from Thailand, were he worked on a classified intelli-
gence operation,”® Boyd became part, even the nucleus, of the ‘Military Reform
Movement’. This amorphous group consisted of the fighter mafia, serving and
retired military officers, journalists such as James Fallows and academics such
as BEdward Luttwak,” experts from industry as well as influential politicians
such as Newt Gingrich, Gary Hart, Sam Nunn and Dick Cheney. After his retire-
ment on 1 September 1975, Boyd remained active as a (deliberately) non-paid
consultant to the Office of the Secretary of Defense® and continued his involve-
ment with this group with zeal. In many respects Boyd became the intellectual
leader of the group, which was glued together by Boyd’s reputation and his
ideas that slowly matured in the initial Patterns of Conflict briefing.®’

The reform movement steadily expanded in numbers of followers, visibility
and in influence, exposing an increasing number of people in various offices and
from all services and political parties to Boyd’s ideas, while Boyd in turn kept
on expanding Patterns of Conflict and briefed the evolving content to the
growing number and variety of people he gained access to. It brought him in
touch with people who were looking for valuable ideas to change the prevailing
approach in US defense planning and the prevailing military doctrine, so as to
incorporate the lessons of the Vietnam War. Their efforts and arguments were
certainly not beyond dispute and were often polemical, categorical and con-
frontational, but the critics admitted that the group performed a valuable service
in driving the debate even if they did so by functioning as one pole in a
dialectic.®
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Boyd’s work bears the marks of the agenda of the military reform movement.
From 1976 to 1986 the group rallied against the ever-upward-spiraling complexity
and costs of military equipment. Weapon development was not necessarily driven
by sound operational requirements so much as by industrial interests and a faith in
technology on the part of Pentagon officials. Such rising costs would moreover be
budgetarily unsustainable. The reform movement revolted against the managerial
approach and the ‘culture of procurement’, which was characterized by an
emphasis on the tangibles of war, such as the state of military technology and the
quantity of fighter aircraft, tanks and naval vessels, and the firepower potential on
the battlefield. Defense planning was considered a rather straightforward and ratio-
nal exercise in calculation, based on the assumption that indeed it was possible to
make some pretty accurate predictions concerning the nature of combat engage-
ments with future foes. There was a distinct overvaluation of systems analysis in
strategic debate and defense policy, one analyst observed in 1973.% The dominant
school of strategic theory followed an ahistorical, apolitical method of calculating
purportedly correct ‘answers’ to defense problems. A tendency existed to seek
refuge in technology from hard problems of strategy and policy. Defense prepara-
tion as well as war were characterized by an emphasis on the technical and logisti-
cal rather than the well-informed and operationally agile, noted another one.*
Writing in 1981, James Fallows warned that this approach manifested a neglect of
the ‘intangibles’ of war, such as leadership, doctrine, morale, personal skills,
combat experience, tactical ingenuity, information and strategy. It ignored or dis-
missed the fundamentally uncertain nature of war.

In addition, the strategic discourse during the Vietnam War was dominated
by nuclear strategy, reflecting prevailing US international security concerns.
Nuclear missions were emphasized and conventional weapons and training min-
imized. Strategic nuclear forces were considered up to well in the 1960s as an
instrument to prevent war at all levels.*® Although there was a constant debate
concerning the right balance of conventional and nuclear capabilities, conven-
tional forces were discussed within the context of deterrence. The debates were
mostly focusing on the European theatre, and the dominant mode in strategy was
one of annihilation of the enemy.*” Limited wars had only a very limited influ-
ence on the orientation of the US armed services when choices had to be made
concerning system development, acquisitions and doctrine.®

The Vietnam War was in that respect a defining experience, revealing the
consequences of the nation’s previous fixation on nuclear strategy at the expense
of adequate preparations for conventional war. It provided a wake-up call
regarding the kinds of defenses the United States and members of NATO would
have to contend with in configuring themselves for a possible future counter-
offensive against Soviet and Warsaw Pact forces in Central Europe, as well as
the need of attention for the operational level of war, which had been neglected
since World War I1.¥

The period from Jimmy Carter’s presidency to Ronald Reagan’s second term
was one of intense soul-searching and turmoil within the US defense establish-
ment. There was confusion about national security strategy, national military
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strategy, the transition from conscription to an all-volunteer force, militarily rel-
evant technologies, arms control, and conflict among the services on individual
weapons systems and just why the war had been lost. The military had to rein-
vent itself after military defeat and steel itself for challenges at both ends of the
spectrum.” While most military professionals believed that the Vietnam War
had been ineptly conceived and badly run, disillusionment with political and
military leadership inculcated an attitude of mistrust that manifested itself in bit-
terness toward senior military and civilian leadership. It also drove a zealous
desire for internal reform.”!

The Israeli experience during 1973, despite considerable differences with the
Vietnam experience, only reinforced the impression among US military that
conventional war-fighting capabilities needed to be addressed and that
operational-level doctrine needed serious attention.””> With Egypt armed with the
latest Soviet equipment, in particular SAM systems, the United States and its
NATO allies got an arresting preview of what an all-out showdown with the
newly expanded Soviet conventional force posture might entail. It demonstrated
the extent of the Soviet military buildup from 1965 to 1972. Not only did the
Soviets achieve acknowledged parity with the US in both number and quality in
the crucial realm of intercontinental and submarine-launched ballistic missiles,
they also upgraded their forward-deployed conventional forces.” The 1979
Soviet invasion in Afghanistan provided a midcourse reminder of the US armed
service’s need to reshape and recast themselves.

This was neither a simple process nor one that led to immediate changes in
military effectiveness. Instead, numerous changes had to occur before planners
could be confident that the services had the kind of forces, body of thought and
doctrine, and weapons to confront various levels of warfare, ranging from
support to client states in Third World conflict to actual large-scale commitment
of American forces in, for example, a NATO-Warsaw Pact war. This was a
bottom-up driven process. While the Reagan era defense build-up after 1980
greatly accelerated, expanded and encouraged this get-well process, progress (in
particular during the latter half of the 1970s) was mostly the result of programs,
initiatives and experiments undertaken by the services, spurred on by mid-level
managers and combat veterans who wanted to redress the procedural, organi-
zational, doctrinal and equipment shortcomings of the Vietnam era,” a process
in which Boyd was closely involved.

Indeed, Boyd’s work must be seen and explained as an answer to these chal-
lenges. Boyd’s work focused exactly on the intangibles of war, on non-attritionist
doctrine, and on critical thinking, innovation and experimentation as essential parts
of organizational culture, critiquing the managerial mindset, which he equated with
the attritional style of warfare that employed predictable linear tactics and numeri-
cal superiority to bleed the enemy to death.” Boyd, in a series of profound brief-
ings, began to remind everyone: ‘Machines don’t fight wars. Terrain doesn’t fight
wars. Humans fight wars. You must get into the minds of humans. That’s where the
battles are won.” This aspect had been totally missing from the debates in the Penta-
gon, according to one analyst who sided with the reform group.”
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Brodie’s remark that the military profession provides some of the most barren
soil for the nurture of independence of thinking may be correct in principle;®’ in
this period after — and because of — the Vietham War an environment neverthe-
less emerged in which new ideas on doctrine and strategy would find fertile soil,
and indeed, Boyd’s ideas evolved in symbiotic fashion with efforts of different
services to develop new and appropriate doctrinal frameworks.”®

Adaptive Marines

Reform within the US military occurred along various axes and was an arduous
process. Hardware improvements were one axis of transformation. The US Navy
registered significant gains in terms of hardware, including the addition of Aegis-
class highly advanced air-defense ships and cruise missiles, but its basic orientation
was not altered and consisted mainly of hunting down Soviet submarines and pro-
tecting the sea lanes connecting the US and Europe, and neutralizing any Soviet air
or naval force that might contest American control of the high seas worldwide. The
US Army modernized its equipment inventory by the introduction of the M1
Abrams tank, the M2 Bradley armored vehicle, the AH-64 Apache attack heli-
copter, the UH-60 Blackhawk utility helicopter. In the decade from 1975 to 1985
the US Air Force improved its inventory of precision weapons, electronic warfare
assets, its capability to suppress enemy air defenses, the ability to operate at low
level during night and adverse weather conditions. Finally, stealth technology was
developed. These technological advances were coupled to improvements in train-
ing, with the creation of large complexes from where large formations of fighters,
bombers and supporting aircraft could exercise in a highly realistic environment
against air and SAM systems mimicking Soviet assets and tactics.”

But Boyd must be credited for providing the conceptual heart of the dominant
and perhaps most relevant theme characterizing the transformation within the
US armed services. Boyd drew different conclusions than the historian Russell
Weighly, who, in his study of The American Way of War of 1973, concurred
with admiral Wylie’s remarks that conventional military force and any form of
military strategy had lost its utility in light of the experience of Vietnam and the
ever-threatening specter of nuclear war.'®

Instead, Boyd found alternatives to the attrition style of warfare, which is
merely a matter of sacrificing men and treasure to win battles. It does not require
superior mental capacity, strategy or great generalship as long as one side has
the firepower and manpower to overwhelm the enemy. Boyd argued for non-
linear tactics, avoiding and bypassing enemy positions, venturing deep into
enemy territory without too much concern for one’s own flanks. The prize was
not territory but time, surprise and shock. Such tactics would force the enemy to
react. They would create the impression US troops were everywhere and could
strike anytime anyplace.

Feeding upon technological progress in the field of precision munitions,
armor and surveillance equipment, and in turn inspiring technological develop-
ments,'”! both the US Army and US Marines abandoned the prevailing defensive
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orientation and attrition mentality, and turned towards a new concept of
maneuver warfare aimed at engaging attacking enemy forces both close and
deep simultaneously, and with heavy reliance on air support. This implied a
move away from a focus on linear operations, a reliance on overwhelming force
and massive firepower, toward a style of operation consisting of multiple thrusts,
surprise, deception, non-linear fluid actions aimed at uncovering enemy weak-
nesses and an emphasis on achieving disintegration, shattering the cohesion
among enemy units and their action, rather than destruction by a continuous and
predictable battering of enemy strong-points. Integral with this shift was a redis-
covery of the operational — or theater — level of war.

The US Marines adopted the maneuvrist approach for a number of reasons.
The Vietnam experience had convinced them that the American way of attrition
warfare was not effective. Moreover they realized they had neither the numbers
nor the equipment to survive in the European environment, where large-scale
armored and mechanized units were supposed to clash. Within NATO they were
subsequently assigned the mission to guard NATO’s northern front in Norway.
Still, here too they faced the prospect of a big battle. With concurrent debates on
the actual relevance of large amphibious operations, many in the Corps deemed
it necessary to think about changing the way they thought it should prepare and
fight in future wars. Boyd played a very active part in this process and was
closely associated with leading advocates of doctrinal change within the US
Marines. In particular, from 1979 onwards several Marine Corps officers later to
achieve high ranks were exposed to Boyd’s ideas through lectures and discus-
sions Boyd had with them, on their invitation.

This association also explains the format of his work. Slides were a flexible
and appropriate tool, in particular with his primary audience, the military, which
has a visually oriented culture in which overhead slides feature prominently as a
mode of communication. As one author who walked the halls of the Pentagon
stated, ‘Boyd was a tireless briefer [. . .] and indeed made a major contribution to
an entirely new Pentagon Zeitgeist on the use of force’.'” Using his slides as an
educational tool, he guided his audiences through his ideas, spreading the philo-
sophy of the [reform] movement. He made them go through the step-by-step
process of analysis and synthesis. To understand Boyd nowadays, one needs to
regard his slides as the manifestation of this learning process. But it was also a
discourse, a two-way process. As Coram remarked, Boyd needed the dialectic of
debate.'”® And while Hammond rightly observed that ‘there is little doubt that
Boyd’s hundreds of Patterns of Conflict briefings around the Pentagon and
throughout the US military had prepared the ground for a different approach to
war fighting for the American military’,'* equally, this interaction and the back-
ground of the interaction produced A Discourse; they stimulated the growth of
ideas and conceptual innovation. Boyd refined and polished his ideas in response
to discussions and the expanding list of literature he devoured.'®

His maturing ideas were incorporated in experiments ongoing in the
Amphibious Warfare School in discussions within the Marine Corps Develop-
ment Center (which is the doctrine development organization). Boyd emphas-
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ized speed, tempo, variety, surprise, trust, initiative, movement, and that his
view the moral and mental dimensions came before technology, superiority in
numbers and massed firepower, items the Corps was short of, was obviously
appealing. Instead of focusing on terrain and the amphibious landing, Boyd
taught them to focus on the enemy. While not a new concept of course, the way
Boyd presented maneuver warfare was.'%

Boyd’s ideas were translated after a decade of lectures, briefings and debates
in Marine Corps doctrine.'”” Chapter 1 of the US Marine Corps prime war-
fighting manual, MCDP-1, which was published in the mid 1990s captures the
US Marines’ vision of the nature of war by employing Boydian concepts such as
the pervasiveness of non-linearity, uncertainty, risk, fluidity and disorder, the
view that war is a meeting of complex systems, and that war is the emergence of
collective behavior of these complex systems in conflict with each other.
Chapter 4, ‘The Conduct of War’, contains the Marines’ interpretation of
maneuver warfare, which bears in particular Boyd’s influence. It states that

the essence of maneuver is taking action to generate and exploit some kind
of advantage over the enemy [...] That advantage may be psychological,
technological, or temporal as well as spatial. Especially important is
maneuver in time — we generate a faster operating tempo than the enemy to
gain a temporal advantage. Maneuver warfare is a war fighting philosophy
that seeks to shatter the enemy’s cohesion through a variety of rapid,
focused and unexpected actions which create a turbulent and rapidly deteri-
orating situation with which the enemy cannot cope.'®®

Further on it describes the Marines’ command philosophy, and again Boyd’s
advice permeates directly into the doctrine: ‘in order to generate the tempo of
operations we desire and to best cope with the uncertainty, disorder, and fluidity
of combat, command and control must be decentralized’.'” One of the authors
later described war as ‘an organic exchange of energy, matter, and information
between open, linked hierarchies according to the laws of far-from-equilibrium
thermodynamics’.''

Indeed, it was in this novel conceptualization that the new US Marine Corps
doctrine constituted a major breakthrough, as David Alberts and Thomas
Czerwinski assert.'"" The relevance of Boyd’s contribution can be judged by the
fact that he was bestowed the distinguished title of ‘honorable Marine’ and that
the US Marine Corps University houses Boyd’s collection of papers by specific
request of the commandant of the US Marine Corps.

Boyd and tanks

The US Army chose to reorient itself on the main challenge: countering a sur-
prise Warsaw Pact armored assault against NATO."? It considered the involve-
ment in counterinsurgency in Vietnam as an aberration and a mistake to be
avoided, while the 1973 war in the Middle East provided sufficient rationale for
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focusing on conventional warfare. Moreover, Europe was the undisputed core of
US foreign policy aimed at the containment of the Soviet Union and its defense
the central role for US troops, a position only reinforced under the tenure of then
Secretary of Defense James Schlesinger, who aimed to re-establish European
confidence in the American commitment to the defense of Europe.'"

This reorientation constituted also an organizational need, as the Army was in
critical decline. The Army was so utterly run-down in the aftermath of, and due
to, the Vietnam War, that it had to focus first on its principal mission. In 1972
only four of the Army’s thirteen active divisions were rated as ready for combat.
Moreover, development of doctrine, equipment, training and education had
stood still for nearly a decade. Additionally, Army units in Europe had been
used as a rotation base for short tours in Vietnam, resulting in an inability to
maintain military proficiency there. On top of these problems, the Army faced
the challenge of transitioning from a force based on mobilization and conscrip-
tion towards a fully professional Army.'!

US Army leadership thought the solution to the superior numbers and offen-
sive doctrine lay in a synergistic marshalling of the alliance’s air and ground
assets against identifiable weak spots in the Warsaw Pact’s concept of opera-
tions. This led to several doctrinal experiments, publications and debates. In
1976 the US Army Active Defense Field Manual 100-5 was published. It
aroused a debate within the US Army and within the Military Reform Move-
ment which Boyd aired in his lectures for US Army officers. Critics said it
placed too much emphasis on the defense and ‘winning the first battle’, ignoring
the psychological dimension of warfare, and focused too narrowly on Europe.'"
Indeed, US Army leadership focused not on the most likely conflict but on the
one with the largest consequences and on the belief that the battle in Central
Europe would be the most demanding mission the US Army could be assigned.
Whatever its flaws, the manual did succeed in making the officer corps care
about doctrine and it led to a renaissance of professional discourse on how the
army should fight."'® In 1981 one junior officer noted with some sense of under-
statement that ‘the sobering perception that our historic firepower-attrition
method of warfare offers a recipe of defeat has begun to surface in military
journals’.'"”

Boyd was closely associated with the leading reformers in the US Army
(such as Huba Wass de Czege) and like-minded policy advisers (such as Senator
Gary Hart’s aide for military affairs Bill Lind, who authored a book titled
Maneuver Warfare, which was based on Boyd’s ideas). Several army officers
noted the positive reaction of the Marines to Boyd’s presentation.'"® Subse-
quently, following the publication of FM 100-5, topics such as Blitzkrieg, Auf-
tragstaktik, Schwerpunkt, and new leadership principles, the ideas of Sun Tzu,
J.F.C. Fuller and B.H. Liddell Hart, the merits of maneuver warfare versus
attrition-type warfare, the concept of the operational level of war, the determin-
ants of successful change in armies, Soviet Operational Art, and even Genghis
Khan, frequently appeared in articles, all themes present in Boyd’s work that
evolved during that time.'"”
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A young captain’s explanation of Boyd’s message at the time sheds light on
the measure of Boyd’s influence as well as on the state of development of his
thinking in 1979-81. He explains that Boyd rediscovered the philosophers and
practitioners of maneuver warfare such as Alexander, Genghis Khan, Maurice
de Saxe, de Bourcet, Guibert, J.F.C. Fuller and Heinz Guderian. Next he offers
Boyd’s ideas to lay out the alternative to the attrition method. As he states:

Colonel Boyd observed that in any conflict all combatants go through
repeated cycles of an observation — orientation — decision — action (OODA)
loop [...] The potentially victorious combatant is the one with the OODA
loop which is consistently quicker than his opponent (including the time
required to transition from one cycle to another). As this opponent repeat-
edly cycles faster than his opponent, the opponent finds he is losing control
of the situation [...] his countermeasures are overcome by the rapidly
unfolding events and become ineffective in coping with each other. He finds
himself increasingly unable to react. Suddenly, he realizes there is nothing
else he can do to control the situation or turn it to his advantage. At this
point he has lost. In essence his command circuits have been overloaded,
thereby making his decisions too slow for the developing situation [...] all
that remain are uncoordinated smaller units incapable of coordinated action.
The enemy’s defeat in detail is the eventual outcome.'*

This method would require, he asserted, continuous high-tempo operations, a
focus on creating and exposing flanks and rears, and on weaknesses instead of
enemy’s strengths. Firepower would be used primarily for disrupting the enemy
and not solely for its attrition effect. It would require, furthermore, mission
tactics or Auftragstaktik, for the party which can consistently operate the longest
without new orders will inevitably have the greater advantage over an opponent
awaiting orders after every action. Such a command style requires mutual trust
and a reliance on small-unit initiative.'?!

The debate resulted via the improved 1986 FM 1005 edition in the AirLand
Battle concept and the Follow On Forces Attack plan.'? It involved a refocusing
of attention toward the moral and human dimensions of battle, introducing into
the US doctrine the clarifying notion of the operational level of war and a return
to the fundamental principles of attaining victory and appreciation of immeasur-
ables of combat such as leadership, initiative and the commander’s intuitive
sense of time and maneuver.'” At its heart lay an approach to war that was
based on intellectual innovation rather than sheer material superiority,'** the
result of a cognitive crisis the civilian reformers had ignited and the professional
debate of the late 1970s that this inspired.

Boyd’s influence was not only due to the merits of his arguments alone. Boyd
had no objection to airing his views and critique, if necessary through the
national media. In the spring of 1981, his theories burst into the national scene
with articles in for instance the Washington Post and Atlanta Constitution
running titles such as ‘New War Theory Shoots Down Old War Ideas’. Not
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surprisingly this gained his ideas attention but also gained him enemies. He
deliberately embarrassed the leadership of the US military, in particularly that of
the US Army, by asserting that there were no real military theorists practicing
their craft in the US. They had been replaced by scientist and technologists,
people who had no idea about a concept such as Sun Tzu’s cheng/ch’i. But the
US Army did take notice, or rather, plagiarized his work.'”® As in the case of
Boyd’s involvement with the US Marine Corps, in the US Army too, Boyd’s
ideas were in particular readily accepted by the relatively young field-grade offi-
cers, whereas more senior leaders tended to hang on to established ideas.'?

Five years after Boyd had begun lecturing Patterns of Conflict, the US Army
formally changed its doctrinal course. Boyd’s ideas were interpreted almost lit-
erally into four basic tenets comprising the conceptual skeleton of the AirLand
Battle doctrine: initiative, agility, depth and synchronization.'?’ Initiative meant
maintaining an offensive spirit, not in the foolish sense of the French army in the
first years of World War I, but, rather, in the constant effort to seize or retain
independence of action. It emphasized that subordinates must be able to act
independently within the framework of an overall plan. Depth meant combining
elements of time, distance and resources across the entire spread of a battlefield
to prevent an enemy from concentrating his firepower and maneuvering freely.
Agility emphasized being more responsive, anticipatory, and flexible in decision
making and movement than an enemy to avoid enemy strength and exploit vul-
nerabilities. Finally, synchronization emphasized coordinated action and an all-
pervading unity of effort.!*®

In the course of its new conceptual enterprise, resulting from the post-
Vietnam professional perplexity, American military mentality moved from an
addiction to attrition based on tactical parochialism and technology to the adop-
tion of the operational maneuver.'?* However, the true significance of this period
for the US Army was not the crafting of AirLand Battle, but the inculcation of a
tradition of creativity and introspection. It institutionalized creativity and con-
ceptual thinking in the US Army."*

Experience, curiosity and challenges

This chapter has shed light on three formative factors of 4 Discourse: Boyd’s
personal experience as a fighter pilot, his study of military history, and the state
of the US military in the aftermath of the Vietnam War. It has shown the initial
source of the OODA loop idea and the way his curious mind attempted to dis-
cover the dynamics behind success in air-to-air combat. It has indicated his con-
tribution to fighter development, and it has shown how Boyd made the leap from
fighter design and air-to-air tactics to strategic theory. The chapter has also shed
light on Boyd’s intellectual predecessors, such as Corbett, Lawrence, Fuller,
Liddell Hart and Sun Tzu. This discussion hinted at Boyd’s other role, that of
reconceptualizing maneuver warfare and, by extension, other schools of stra-
tegic thought, with the employment of the OODA loop model. It suggested that
an important role of Boyd lay in rediscovering and synthesizing existing theories
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and insights and offering them in a very digestible and convincing format to his
audience.

Like Clausewitz, Fuller and Liddell Hart in their times, Boyd’s ideas evolved
and matured at a time when the US military was searching for novel ideas to
solve concrete strategic and operational problems. While reflecting his
experience as a fighter pilot, his involvement in fighter design, as well as his
study of military history, his work also strongly reflects an explicit institutional
requirement, and matured by virtue of the interaction with a receptive audience.
It is no coincidence Boyd harped on the intangibles of war, on the fundamental
uncertainty of war and strategy, and on the alternatives to the attritional style of
warfare. The reform effort inspired his work and his insistence on maneuver
warfare as an alternative for the alleged flawed attritional war fighting style. He
developed his arguments and ideas with the purpose of inducing change and an
innovative organizational culture. Considering the dominant strategic and mili-
tary culture, it is all the more remarkable and equally impressive that someone
was able first of all to develop a new, distinctive and coherent military theory in
such an environment, and second, to gain the wide influence Boyd achieved with
his non-conformist ideas.

Indeed, in time perhaps he became as much a formative factor of the military
Zeitgeist as the military Zeitgeist was a formative factor of his ideas. As Burton
posits, Boyd’s mindset was infused with a measure of frustration concerning the
sorry state of strategic thinking in the US military establishment: ‘Boyd would
change that and would force the military to scramble like mad to catch up with
him as he produced theory after theory that was unique and revolutionary in the
art of war’."*! And the next chapter will show that some of these theories came
from unsuspected sources.



3 Science
Boyd’s fountain

Knowledge is an unending adventure at the edge of uncertainty.
Jacob Bronowski

Boyd and science

Introduction

The scientific Zeitgeist has exerted a defining influence on Boyd’s work. The
following two chapters present a panorama of the scientific Zeitgeist of
Boyd’s lifetime, in no small measure based on the same books Boyd read during
the sixties, seventies, eighties up to the mid-nineties. Chapter 3 describes
the scientific developments that occurred during the early decades of the twenti-
eth century that Boyd incorporated in his work, and which had a tremendous
influence beyond physics, from which these developments originated. In addition,
the epistemological debates of the sixties will be discussed that in part arose from
these developments, as well as systems theory (including the cognitive revolu-
tion), all of which have left their mark on Boyd’s work. Chapter 4 completes the
study of the influence of the scientific Zeitgeist by taking a look at the develop-
ment of chaos and complexity theory that took place during the late seventies,
eighties and nineties, developments which Boyd closely followed and incorpo-
rated in his work (in particular in his last three presentations). It finishes with an
assessment of the implications of the findings for understanding Boyd.

Hidden fountain

Destruction and Creation is the first part of Boyd’s strategic opus and also the
first indication of the way and extent to which science influenced his thinking. It
is the conceptual heart of his subsequent work as well as his most impressive
intellectual achievement and ‘the culmination of a quest to find scientific, math-
ematical, and logical verification for principles Boyd knew intuitively to be
true’.! The attention Boyd paid to developments in and insights from science
was fundamental and essential. It can be argued that:
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1 Boyd’s scientific education followed the scientific Zeifgeist, not uncon-
sciously, but deliberately;

2 Boyd thought the study of war required an interdisciplinary study of
science;

3 His education matured while the scientific Zeitgeist shifted;

4 Boyd was aware of this shift;

5 He made this new paradigm central in his work;

6 He considered this paradigm as the appropriate way to approach the study

of war.

Indeed, the scientific Zeitgeist can be considered his hidden fountain. While his
study in Georgia Tech University and his work on fighter design primed him,
another factor making him study various fields of science was more of an intro-
vert nature. Already before he started working on Destruction and Creation in
1972 he had been pondering about the working of the brain and the nature of
creativity. His path-breaking work on EM theory made him aware that appar-
ently his thought process somehow worked differently than others’, how else
could such a simple theory as EM theory not have been conceived by someone
else before his discovery? On 15 October 1972 he wrote from his base in Thai-
land to his wife that ‘I may be on the trail of a theory of learning quite different
and — it appears now more powerful than methods or theories currently in use’.
Learning for him was synonymous for the process of creativity. Without any
premeditated overall design or goal, he read every available book in the base
library on philosophy and physics and math and economics and science and
Taoism and half a dozen other disciplines, according to Coram.? It laid the foun-
dation for what would become the major focus of his life.

From there on, during the latter twenty years of his life, the period in which 4
Discourse was developed, Boyd delved deeper and probed more widely and
connected more completely insights from a variety of disciplines. He would call
his friends and disciples, sometimes in the middle of the night, to discuss the
latest piece he had read, which could be the work of the German philosopher
Hegel, Gddel, Piaget, Skinner, Polanyi, a book on quantum physics, history or
social science.® This impression is reinforced by the list of books read by Boyd,
according to the archive that the US Marine Corps University maintains on him.
Exceeding twenty pages, the list includes annotated works that describe devel-
opments marking the scientific Zeitgeist, such as

John Briggs and F. David Peat, Looking Glass Universe: The Emerging Science
of Wholeness (1984)

John Briggs and F. David Peat, Turbulent Mirror, An lllustrated Guide to Chaos
Theory and the Sciences to Wholeness (1989)

Jacob Bronowski, The Ascent of Man (1973)

James Gleick, Chaos: Making of a New Science (1987)

Brian Goodwin, How the Leopard Changed its Spots (1994)

Nick Herbert, Quantum Reality, Beyond the New Physics (1985)
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Michio Kaku and Jennifer Trainer, Beyond Einstein, The Cosmic Quest for the
Theory of the Universe (1987)

Ernst Mayr, The Growth of Biological Thought (1982)

Heinz Pagels, The Cosmic Code: Quantum Physics as the Language of Nature
(1982)

Heinz Pagels, The Dreams of Reason: The Computer and the Rise of the Sci-
ences of Complexity (1988)

Jeremy Rifkin, Entropy: A New World View (1980)

lan Stewart, Does God Play Dice? The Mathematics of Chaos (1989)

Alexander Woodcock and Monte Davis, Catastrophe Theory (1980)

Fred Alan Wolf, Star Wave, Mind, Consciousness and Quantum Physics (1984)

Gary Zukav, The Dancing Wu Li Masters: An Overview of the New Physics
(1979)

Indeed, science played an increasing role in Boyd’s thinking on conflict and
strategy. And whereas his study of military history went from the contemporary
to the past, a travel back in time, his study of science progressed in reverse
order. From epistemology, cybernetics and systems theory of the 1960s he ven-
tured into evolution theory, cognitive sciences, chaos and complexity theory,
which were popularized in a growing number of very accessible books during
the late 1970s, 1980s and early 1990s. In incorporating insights from science in
his work he deliberately introduced concepts from the scientific Zeitgeist into
the military Zeitgeist. And his audience became aware of this aspect of his work.
As Faber recalled: ‘Boyd introduced the language of the New Physics, Chaos
Theory, and Complexity Theory.™*

Relying in large part on books Boyd read, the following detailed description
of the scientific Zeifgeist, or rather, the sweeping changing taking place in and
coloring this Zeitgeist, will provide themes, theories, concepts and models that
Boyd employed in his own work, either directly and explicitly, or implicitly.

Shifting foundations

A new sensibility

Boyd’s intellectual education occurred in the period of roughly the three decades
of 1960-90. This has been an important period for science, philosophy and
culture, for in this period a ‘paradigm shift’ occurred in the natural sciences, and
by extension, also in the social sciences and culture. It was a tumultuous period.
In the sixties and seventies, a ‘new sensibility’ arose.’ Others would call it a cul-
tural revolution, the great disruption or the crisis decades.® The student revolts of
May 1968, the sexual revolution, the rise of pop-art and pop culture, race and
gender issues dominating politics, competed with the landing of the first man on
the moon in 1968. Individualism was on the rise, reinforcing the sense that
culture in modern society was waning or already absent. The novelist Thomas
Wolfe had published The Me Decades in 1976 and three years later Christopher
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Lasch wrote The Culture of Narcissism. For Theodore Roszak this meant instead
that culture was shifting and showing The Making of a Counter Culture, which
he published in 1970. He posited that this was a youth revolt and, as much as
anything, was opposed to the reductionism of science and technology. Every-
thing was called into question: family, urbanism, science, technology, progress,
the meaning of wealth, love and life, and who decides what is knowledge or
reason.’

In 1973 the oil crisis and the attack by Egypt and Syria on Israel fuelled
doubts about the viability of the modern western capitalist industrialized soci-
eties. Modernism was becoming suspect with, for instance, the publication of the
Club of Rome Report on The Limits to Growth in 1969, a report Boyd was
aware of.® Indeed, Boyd had read the somber opening question, ‘Is there hope
for man?’ in Robert Heilbroner’s book An Inquiry into The Human Prospect, as
well as the sobering answer, ‘no there is no such hope’. It told him about threats
to humanity arising from environmental degradation, resource shortages due to
industrialization and population growth, about scarcity and poverty, social ten-
sions, and the inevitability of wars of redistribution and pre-emptive seizure.
Nicholas Georgescu-Roegen and Jeremy Rifkin painted a future characterized
by increasing disorder due to the force of the Second Law of Thermodynamics,
which pointed to the equally inescapable depletion of the earth’s resources.’ This
spurred on the development of the evolutionary approach to economic theory
and inspired the ‘green’ worldwide political movement exemplified by
Greenpeace.

These studies came on top of French works by Raymond Aron and Herbert
Marcuse who both believed the 1960s to have been a critical decade, since they
had revealed science and technology as real threats to freedom, not just in the
form of weapons and weapon research, which had tied so many universities to
the military, but also because the civil revolution in general had been under-
pinned by a psychological transformation of the individual, who had discovered
new ways of freedom and manners to express it. In similar vein, Boyd read
Robert Persig’s 1974 bestseller Zen and the Art of Motorcycle Maintenance,
which rallies against the ‘Church of Reason’ and moves between Eastern
mystics, Zen Buddhism and the classical Greek philosophers, offering an altern-
ative to the rational scientific mindset of modernity."® This cultural wave
cohered in postmodernism.

Scientific waves were equally unsettling. The Big Bang Theory was widely
discussed when Steven Weinberg published The First Three Minutes in 1977.
Genetic engineering became a feasible option after new discoveries from 1972
to 1978 in microbiology, which made cloning and sequencing of DNA possible.
E.O. Wilson, a Harvard zoologist, made the link between genes, social organi-
zation and human nature when he published Sociobiology: The New Synthesis in
1975 and argued that social behavior is governed by biology, by genes.!" One
year later, Richard Dawkins advanced the idea, in The Selfish Gene, that we
must think of the central unit of evolution and natural selection as the gene; ‘the

gene, the replicating unit, is “concerned” to see itself survive and thrive’."?
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These books were foreshadowed by Jacques Monod’s Chance and Necessity
(1971). Monod felt that ideas, culture and language are survival devices.'
Importantly for the study of Boyd, they also sparked a highly publicized resur-
gence of Darwinian thinking that characterized the last quarter of the century.'
Fred Hoyle for instance suggested to Boyd how Darwinian principles were also
at play at an organizational and societal level, explaining the somewhat Hob-
besian and social-Darwinist slant to his work."

Changes in the philosophy of science were an integral part and stimulant of
the tumultuous period, for they involved a re-evaluation of the nature of know-
ledge itself. With the publication of Thomas Kuhn’s The Structure of Scientific
Revolutions in 1962, at a stroke the issue of scientific change had been placed at
the center of debate for historians and philosophers of science alike, soon to be
joined by radical sociologists who quickly saw within the Kuhnian legacy the
seeds of a new and more cogent relativism, from which not even science could
remain exempt,'¢ because, as one of those radicals, Paul Lyotard (one of the
premier postmodernists) asserted, ‘the status of knowledge is altered as societies
enter what is known as the postindustrial age and cultures enter what is known

as the postmodern age’."”

Towards ‘A theory of intellectual evolution’

Fully aware of these changes in the scientific Zeitgeist, Boyd starts his opus with
an investigation into the way man develops mental patterns or concepts of
meaning, or rather, how he learns and adapts his mindset to an ever-changing
environment amid unavoidable uncertainty. This investigation was thoroughly
and explicitly inspired and influenced by Kuhn, and by Michael Polanyi’s work
Knowing and Being (1969). Judging by the notes he made in his books, it likely
started with his study of Jean Piaget, Structuralism (1971 edition), and of James
Bryant Conant, Two Modes of Thought (1970 edition) while these in turn seem
to have been preceded by Werner Heisenberg’s Physics and Philosophy (1958)
and Gddel’s Proof (1958) by Ernest Nagel and James Newman, both works that
told Boyd there are limits to what we can know. Entropy, too, probably through
the work of Georgescu-Roegen and Rifkin, was a concept from early onward.
The bibliography of Destruction and Creation (see annex A) also includes
works on creative thinking by Edward DeBono and Joseph Chilton Spearce,'®
and works on cybernetics, psychoanalysis and cognitive science. Later this list
would grow to include Karl Popper’s seminal works The Logic of Scientific Dis-
covery (1968) and Conjecture and Refutations: The Growth of Scientific Know-
ledge (1965) and Michael Polanyi’s work The Tacit Dimension (1967).

So Boyd starts his strategic theory with forming his own ideas about learning.
In fact, in notes in several of the books mentioned above, he refers to the ideas
he laid out in Destruction and Creation as his ‘theory for intellectual
evolution’," or alternatively as a ‘meta-paradigm of mind and universe’, as ‘an
inductive-deductive engine of progress’, a ‘dialectic engine’ or ‘cybernetic
engine’.”® The picture of the comprehensive OODA loop he developed in 1995
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still deeply reflects this early interest in the epistemological debate. Indeed, in a
sense, the OODA loop seems a cybernetic rendering of the ‘normal model” of
scientific research developed by Karl Popper. However, a look at the more com-
prehensive drawing of the loop suggests it was Polanyi’s work, and in particular
Kuhn'’s reaction to Popper on the way science advances, how scientists learn and
how knowledge grows, that perhaps more deeply informed Boyd’s ideas. A
discussion of Popper, Polanyi and Kuhn is thus essential for a proper under-
standing of Boyd’s ideas concerning strategic behavior, and the function of
strategic theories and military doctrines.

Popper’s evolutionary epistemology

Karl Popper advanced the idea that science made progress through falsification.
Popper had become disenchanted with the idea that science is special because it
can be derived from facts, the more facts the better. He denied the positivist
assertion that scientists can ‘prove’ a theory through induction, or repeated
empirical tests or observations. One never knows if one’s observations have
been sufficient; the next observation might contradict all that preceded it.*'

Therefore, according to Popper, a claim to truth by a theory is only possible if
it can be shown to be false. What sets the scientific enterprise apart from every-
thing else is that it only entertains knowledge or experience that is capable of
falsification. This is what distinguishes science from religion or metaphysics.
Science is regarded as a neatly self-correcting process. It is never finished in the
sense that anything is knowable as true for all time. It increases incrementally
through constant but piecemeal efforts of falsification so that each new element
introduced could be tested to see whether it was an improvement on the earlier
arrangement.”

As observation is guided by and presupposes theory, theories cannot be
established as true or probably true in the light of observational evidence. Theo-
ries are construed as speculative and tentative conjectures or guesses freely
created by the human intellect in an attempt to overcome problems encountered
by previous theories to give an adequate account of some aspects of the world or
universe. Once proposed, speculative theories are to be rigorously and ruthlessly
tested by observation and experiment. Theories that fail to stand up to observa-
tional and experimental tests must be eliminated and replaced by further specu-
lative conjectures.”® Science progresses by trial and error, by conjecture and
refutations, a dynamic captured by Boyd in The Conceptual Spiral in his defini-
tion of science as ‘a self-correcting process of observation, hypothesis, and
test’.

Not surprisingly, and quite relevant for understanding the importance of
Popper for Boyd and for Boyd’s take on the function of military doctrine and
strategic theory, Popper named his theory an ‘evolutionary epistemology’. In
1961 Popper claimed that growth of our knowledge is the result of a process
closely resembling what Darwin called ‘natural selection’, that is, the natural
selection of hypotheses: our knowledge consists, at every moment, of those
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hypotheses which have shown their (comparative) fitness by surviving so far in
their struggle for existence; a competitive struggle which eliminates those
hypotheses which are unfit. In this Popper sees strong similarities between the
processes of adaptation at play in genes, science and human behavior (for which
Popper regards culture and genetic heritage as prime determining factors driving
the process of adaptation, factors also included in Boyd’s drawing of the OODA
loop).?> All theories are being subjected to variation and selection, according to
criteria that are themselves subject to variation and selection. The whole process
resembles biological evolution. A problem is like an ecological niche, and a
theory is like a gene or a species, which is being tested for viability in that niche.
Variants of theories, like genetic mutations, are continually being created, and
less successful variants become extinct when more successful variants take over.
‘Success’ is the ability to survive repeatedly under selective pressures — criti-
cism — brought to bear in that niche. As David Deutsch explains, both in science
and in biological evolution, evolutionary success depends on the creation and
survival of objective knowledge. The ability of a theory or gene to survive in a
niche is not a haphazard function of its structure but depends on whether enough
true and useful information about the niche is implicitly or explicitly encoded
there.®

Here Boyd found reinforcement, and additional insight, in Dawkins’ work.
Boyd owned two copies of The Selfish Gene, in addition to Dawkins’ other
famous books The Extended Phenotype and The Blind Watchmaker. Dawkins
introduced the term ‘meme’ as the cultural replicator. Memes are the vehicle
for cultural evolution, just as much as the genes are the vehicles for genetic
evolution. Memes should be regarded as living structures, not just metaphoric-
ally but technically. Ideas, including strategic ones, replicate like genes and
survive, mutate or become ignored and extinct. They are entities that are
capable of being transmitted from one brain to another and can be considered
a virus of the brain. Popper in particular, according to Dawkins, illuminated
the analogy between scientific progress and genetic evolution by natural
selection.”’

Polanyi and the tacit dimension

Some disagreed with this representation and within the OODA loop graphic, in
Destruction and Creation and in The Conceptual Spiral, Boyd explicitly incor-
porated essential insights from two such authors: Michael Polanyi and Thomas
Kuhn. Polanyi’s book that Boyd read, Knowing and Being, is a collection of
short essays. It deals with Kant, Hegel, Piaget, Nagel and many other social the-
orists and philosophers. It includes themes from The Tacit Dimension and Per-
sonal Knowledge, Polanyi’s magnum opus of 1958, which pertain to the practice
of science and the way scientific knowledge grows. It addresses the structure
of consciousness and even includes the role of DNA as a factor in shaping
consciousness. A noteworthy feature too is that the editor states in her lengthy

introduction that ‘all knowing is orientation’.?



Science 59

A first important idea Polanyi advances is that there are two levels of aware-
ness, and human beings employ both,” an idea that is closely related to Boyd’s
insistence that understanding requires analysis as well as synthesis, a central
theme of Destruction and Creation. In fact, Boyd points to Polanyi as one of
two sources for this idea.*

Knowing is action oriented and a process. Polanyi regards the process of
knowing as fragmentary clues, senso-motoric or from memory, which are integ-
rated under categories. We make sense of reality by categorizing it. This is the
lower level of awareness: it observes separate clues. However, this process of
logical disintegration has reduced a comprehensive entity to its relatively mean-
ingless fragments. The higher form of awareness recreates the comprehensive
entity of which the disparate clues are a part and he emphasizes that ‘the higher
principles which characterize a comprehensive entity cannot be defined in terms
of the laws that apply to its parts in themselves’, a theme which will reappear
later when systems thinking is discussed, to which Polanyi sometimes refers.

This ‘integrating power of the mind’ is what Polanyi terms ‘tacit knowing’.
And tacit knowing is implicit. It is the patterns of categories that contain theo-
ries, methods, feelings, values and skill that can be used in a fashion that the tra-
dition judges valid. This integration of knowledge is a personal skill in itself, it
cannot be known by others. This tacit dimension is essential. The knowledge
that underlies the explicit knowledge is more fundamental. All knowledge is
either tacit or rooted in tacit knowledge. New experiences are always assimilated
through the concepts that the individual disposes and which the individual has
inherited from other users of the language. Those concepts are tacitly based, and
important for understanding Boyd’s OODA loop, Polanyi asserts that the indi-
vidual changes, ‘adapts’, the concepts in the light of experiences and reinterprets
the language used. When new words or concepts are brought into an older
system of language, both affect each other. The system itself enriches what the
individual has brought into it.

A second relevant element in Polanyi’s work is based on the correlate of the
former ideas, which is that knowledge is social. Subsequently Polanyi criticized
the ideal of objectivity,’' asserting that much of science stems from guesswork
and intuition and that although, in theory, science is continually modifiable, in
practice it doesn’t work like that. ‘The part played by new observations and
experiment in the process of discovery is usually over-estimated’, he noted. It is
not so much new facts that advance science but new interpretations of known
facts, or the discovery of new mechanisms or systems that account for known
facts. Moreover, advances often have the character of ‘gestalt’, as when people
suddenly ‘see’ something that had been meaningless before. His point was
that scientists actually behave far more intuitively than they think, and
that, rather than being absolutely neutral or disengaged in their research, they
start with a conscience, a scientific conscience. This conscience operates in more
than one way. It guides the scientist in choosing the path of discovery, but also
guides him in accepting which results are ‘true’ and which not, or need further
study.*
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Indeed, intuition, a tacit element, plays an underestimated role in the growth
of science, Polanyi repeatedly asserts. As he explains, science grows through the
discovery of interesting problems: ‘problems are the goad and the guide of all
intellectual effort, which harass and beguile us into the search for ever-deeper
understanding of things’.** All true scientific research starts with hitting on a
deep and promising problem, and this is half the discovery’.’* Boyd was to
incorporate this insight using the term ‘mismatch’ instead of problem, tension or
‘logical gap’. ‘Illumination’ was Polyani’s term for the leap by which the logical
problem was crossed, a word Boyd was to use quite frequently.®

Science thus starts with the act of perception and proceeds through intuition
and creativity. Intuition is a skill, rooted in our natural sensibility to hidden pat-
terns and developed to effectiveness by a process of learning. Great powers of
scientific intuition are called originality, for they discover things that are most
surprising and make men see the world in a new way’.*® ‘We have here the para-
digm of all progress in science: discoveries are made by pursuing unsuspected
possibilities suggested by existing knowledge’,”” an idea Boyd would makes his
own, in particular in The Conceptual Spiral, and one that contrasts with
Popper’s idea of hypothesis and test.

Still, even the highest degree of intuitive originality can operate only by
relying to a considerable extent on the hitherto accepted interpretative frame-
work of science, Polanyi acknowledges.® Science can only be pursued and
transmitted to succeeding generations within an elaborate system of traditional
beliefs and values.* This social and consensual character of scientific know-
ledge comes to the fore when Polanyi notes that ‘the first thing to make clear is
that scientists, freely making their own choice of problems and pursuing them in
the light of their own personal judgment, are in fact cooperating as members of a
closely knit group’.*’

The practice of science therefore contains an ‘internal tension’. On the one
hand, acceptance of the results of research depends on the level of plausibility of
the result and the scientific value of the research conducted in terms of the accu-
racy, its systematic importance, and the intrinsic interest of its subject-matter.
These elements translate into a social constraint in the sense that they tend to
enforce conformity. On the other hand, the element of originality, also a prime
criterion for judging scientific merit, encourages dissent. This internal tension,
Polanyi asserts, is essential in guiding and motivating scientific work.*! The
authority of scientific opinion enforces the teachings of science in general, for
the very purpose of fostering their subversion in particular points. Scientific
opinion imposes an immense range of authoritative pronouncements on the
student of science, but at the same time it grants the highest encouragement to
dissent from them in some particular.*

This feature leads to an additional relevant assertion: knowledge grows out of
the ‘network’ that scientists form together; which forms ‘consensual chains’. No
single scientist has a sound understanding of more than a tiny fraction of the
total domain of science. Polanyi asserts that a joint opinion of what constitutes
reality emerges due to the fact that each scientist can usually judge an area
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adjoining their own special studies that is broad enough to include some fields
on which other scientists have specialized. As there is considerable overlap
between fields, the whole of science will be covered by chains and networks of
overlapping neighborhoods. This network is the seat of scientific opinion; it is
split into thousands of fragments, held by a multitude of individuals, each of
whom endorses the others’ opinion at second hand, by relying on the consensual
chains which link him to all the others through a sequence of overlapping
neighborhoods.*

Interestingly, Polanyi extends these practices of science to apply also to
society if one strives for an open and free society, thus transferring the principles
governing science and the growth of knowledge to the wider social realm and
into the dynamic of organizational survival. The essay ‘The Republic of
Science’, Polanyi noted, shows us an association of independent initiatives,
combined towards an indeterminate achievement. It is disciplined and motivated
by serving a traditional authority, but this authority is dynamic; its continued
existence depends on its constant self-renewal through the originality of its fol-
lowers.* Such an attitude was deliberately destroyed in the Soviet Union. Stalin-
ism was a closed system, he asserts. The political realm had subverted the
scientific realm, and this would have disastrous effects on societal cohesion
throughout the communist world the moment people came to realize this.*
‘Stalin’s regime virtually ceased to exist when its basic conceptions of intellec-
tual and moral reality lost their hold on thought’, he proclaimed.*

A free society, on the other hand, may be seen to be bent in its entirety on
exploring self-improvement, suggesting a generalization of the principles gov-
erning the ‘Republic of Science’. A society bent on discovery must advance by
supporting independent initiatives, coordinating themselves mutually to each
other. Such adjustments may include rivalries and opposing responses, which, in
society as a whole, will be far more frequent than they are within science. Even
so, all these independent initiatives must accept for their guidance a traditional
authority, enforcing its own self-renewal by cultivating originality among its
followers.

Several of these themes resurface in his essay, but also in the presentations
Organic Design for Command and Control, The Strategic Game of ? and ? as
well as The Conceptual Spiral. Boyd would stress the importance of the tacit
dimension, an organizational culture marked by trust and open communications,
a tolerance for failure and an encouragement for innovation and experimentation
and a comfort with a variety of views, even conflicting ones, and dissent, as long
as the entities would be bound by a common, overarching goal, a shared view or
belief.

Kuhn’s revolution

Thomas Kuhn developed another alternative view of scientific progress, the
occurrence of revolutions in science, one that includes Polanyi’s sensitivity for
the social aspect of the activities of scientists. Kuhn noted that falsification was
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to some extent a flawed concept.*’ If everyone is constantly questioning the fun-
damentals of a discipline, as characterized in Popper’s method of ‘conjectures
and refutations’, it is unlikely to make significant progress simply because prin-
ciples do not remain unchallenged long enough for esoteric work to be done.
Moreover, an embarrassing historical fact for falsificationists is that if their
methodology had been strictly adhered to by scientists, then those theories
generally regarded as being among the best examples of scientific theories, such
as Niels Bohr’s theory of the atom or the Copernican revolution, would have
been rejected in their infancy.*®

He advanced the idea that a better way to explain the work of scientists and
describe how science advances was through shifts in paradigms. He defined a
paradigm as ‘a constellation of achievements — concepts, values, techniques, etc.
— shared by a scientific community and used by that community to define
legitimate problems and solutions’.* It also refers to a set of fundamental
assumptions on the basis of which theories and models are developed.™ It
embodies a particular conceptual framework through which the world is viewed
and in which it is described, and a particular set of experimental and theoretical
techniques for matching the paradigm with nature. However, there is no a priori
reason to expect any one paradigm is perfect or even the best available. There
are no inductive procedures for arriving at perfectly adequate paradigms.®!

A paradigm defines what is construed as ‘normal science’ by a scientific
community. Scientists are educated and trained to conduct scientific research
using tools, concepts, fundamental laws and theoretical assumptions, to such an
extent that most of the ‘rules of the scientific game’ have become internalized,
exerting a controlling influence on what is observed, which problems to focus on
and how reality is explained. They will articulate and develop the paradigm in
their attempt to account for and accommodate the behavior of some relevant
aspects of the real world as revealed through the results of experimentation.>

Science progresses not via a neat gradual accumulation of knowledge®® but
through discontinuous, revolutionary breaks called ‘paradigm shifts’. In Kuhn’s
view the transformation of a paradigm appears as a crisis.** Such a revolution is
defined by the appearance of new conceptual schemes. Before a paradigm shift,
scientists practicing normal science within the reigning paradigm encounter
anomalies. Initially, these are not considered to undermine the basic assumptions
of the paradigm. However, over time the number of anomalies produced by
research within a paradigm accumulates and they manifest a persistent character.
The potential of a new paradigm brings to the fore aspects which previously
were not seen or perceived, or even suppressed in ‘normal’ science. The basic
assumptions of the reigning paradigm are actually questioned by the member of
the scientific community. They challenge the legitimacy of their methods. Thus
the community diversifies. Different points of view, cultural experiences and
philosophical convictions are now expressed and often play a decisive role in
discovery of a new paradigm. The rival paradigms are put to the test until the
academic world determines the victor, which becomes the new ‘norm science’.
Hence there is a shift in the problems noticed and investigated and a change of
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the rules of scientific practice.® A scientific revolution corresponds to the aban-
donment of one paradigm and the adoption of a new one, not by an individual
scientist only but by the relevant scientific community as a whole. While Popper
looked at scientific progress within a paradigm, Kuhn thus looked at scientific
progress as a succession of paradigms.

These paradigms are ‘incommensurable’. Different paradigms have no
common standard for comparison. Each paradigm will regard the world as being
made up of different kinds of things. Rival paradigms will regard different kinds
of questions as legitimate or meaningful, and because of the fundamental differ-
ent set of standards and metaphysical principles, there will be no purely logical
argument that demonstrates the superiority of one paradigm over another and
that thereby compels a rational scientist to make the change.*

Kuhn does not dismiss the value of normal science. Periods of normal science
provide the opportunity for scientists to develop the esoteric details of a theory,
thereby improving the match between the paradigm and nature to an ever-
greater degree. However, as there is no way to tell in advance which theory will
hold up to scrutiny, science should contain within it a means of breaking out of
one paradigm into a better one. And this is the function of revolutions. Chalmers
explains Kuhn in terms that could have been taken directly from Boyd’s presen-
tations Destruction and Creation and The Conceptual Spiral when he asserts
that, according to Kuhn, all paradigms will be inadequate to some extent as far
as their match with nature is concerned. When the mismatch becomes serious,
that is, when a crisis develops, the revolutionary step of replacing the entire
paradigm with another becomes essential for the effective progress of science.”’
Thus, progress — as improved understanding of real-world phenomena — depends
on the Popperian notion of problem solving within a paradigm as well as on the
Kuhnian emphasis on discovering mismatches between a paradigm and reality.

In Boyd’s work these notions are already apparent in Destruction and Cre-
ation. Directly referring to Kuhn’s 1970 edition of The Structure of Scientific
Revolutions Boyd includes a rendering of the Popperian dynamics of science
within a paradigm:

the effort is turned inward towards fine tuning the ideas and interactions in
order to improve generality and produce a more precise match of the con-
ceptual pattern with reality. Toward this end, the concept — and its internal
workings — is tested and compared against observed phenomena over and
over again in many different and subtle ways.

But at some point, Boyd asserts, following Kuhn, ‘anomalies, ambiguities,
uncertainties, or apparent inconsistencies may emerge’.>® In subsequent presen-
tations he refers often to the idea that a paradigm, a closed system of logic,
cannot be falsified from within. One needs to look across various systems to
ascertain the nature of reality and one needs to evolve one’s orientation patterns.
Indeed, in several sections in The Conceptual Spiral Boyd manifests a ‘Polanyiist/
Kuhnian’ inspiration:
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Novelty is produced by a mental/physical feedback process of analyses and
synthesis that permit us to interact with the world so that we can compre-
hend, cope with, and shape that world as well as be shaped by it.*

The presence and production of mismatches are what sustain and nourish
the enterprise of science, engineering and technology, hence keep it alive
and ongoing.®

The practice of science/engineering and the pursuit of technology permit us

to continually rematch our mental/physical orientation with that of the
changing world so that we can continue to thrive and grow in it.

The enterprise of science, engineering, and technology affects us personally
as individuals, as groups, or as societies by changing our orientation to
match with a changing world that we, in fact help change.*!

Very simply, review of Destruction and Creation, this presentation, and our
own experiences reveal that the various theories, systems, processes, etc.,
that we employ to make sense of that world contain features that generate
mismatches that, in turn, keep such a world uncertain, ever-changing, and
unpredictable.®

Strategic activities thus are similar to the Kuhnian scientific endeavor. Indeed,
Boyd asserts, The Conceptual Spiral also represents ‘A Paradigm for Survival
and Growth’. And,

Since survival and growth are directly connected with the uncertain, ever-
changing, unpredictable world of winning and losing we will exploit this
whirling (conceptual) spiral of orientation, mismatches, analysis/synthesis,
reorientation, mismatches, analysis/synthesis ... so that we can compre-
hend, cope with, and shape, as well as be shaped by that world and the
novelty that arises out of it.**

Paradigm shift

Beyond Newton

In the past four decades such a Kuhnian scientific paradigm shift has occurred,
according to various authors, or at least a novel conceptual framework has
evolved to complement the reigning one in important ways, and Boyd was
intimately aware of these views. This shift was highly visible in a much-
discussed and bestselling work such as Douglas Hofstadter’s Gddel, Escher,
Bach (1979), an influential book Boyd was familiar with, but Polanyi and
Heisenberg also explicitly alluded to the end of the Newtonian paradigm, as well
as a host of other authors featuring in the bibliography of Patterns of Conflict,
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who were among the first to discuss the contemporary scientific changes in
popular scientific works, such as Fritjof Capra’s The Tao of Physics (1976),
Richard Dawkins’ The Selfish Gene (1976), E.O. Wilson’s On Human Nature
(1978) and Ilya Prigogine’s widely acclaimed book Order out of Chaos (1984).
Together with other bestselling works like Capra’s The Turning Point: Science,
Society and the Rising Culture (1982), Stephen Hawking’s A Brief History of
Time (1988), Dawkins’ The Blind Watchmaker, James Gleick’s Chaos (1987)
and Mitchell Waldrop’s Complexity, The Emerging Science at the Edge of Order
and Chaos, these books marked the popular acceptance of science.*

The shift can be described as a movement away from a scientific worldview
entirely based on what are often and variously labeled Cartesian, Newtonian,
linear, analytical, objectivistic, reductionist, deterministic or mechanical con-
cepts, towards a focus on change, diversity, evolution, unpredictability, com-
plexity, uncertainty, non-equilibrium and non-linearity.

The Newtonian paradigm rests firmly upon linear principles. A linear system
has two defining mathematical characteristics. First, it displays proportionality.
The second characteristic of linear systems is that the whole is equal to the sum
of its parts. Given a set of linear equations and initial conditions, we can calcu-
late the future values of the variables. Consequently, if we can describe a system
by a linear mathematical model, we can determine its future states exactly from
its given initial state.

Reductionism is an important consequence of the Newtonian paradigm; the
analyst breaks the problem into its constituent pieces, solves each piece sepa-
rately, then sums the results from the pieces to obtain the overall solution to the
problem. It also leads to the principle of replication, which means that the same
action or experiment under the same conditions will come out the same way,
that results are repeatable and therefore independently verifiable. Finally, cause
and effect are demonstrable.

Therefore the nature of linear systems is that if you know a little about their
behavior, you know a lot. You can extrapolate, change scales and make projec-
tions with confidence. A consequence of the Newtonian paradigm is the view of
systems as closed entities, isolated from their environments. Outside events do not
influence such a system; the only dynamics are those arising from its internal
workings. The analyst thus has an inward focus. This leads to the deterministic
character of the Newtonian view. The ‘cosmic machine’, once in motion, was seen
as being completely causal and determinate. All that happened had a definite cause
and gave rise to a definite effect, and the future of any part could — in principle —
be predicted with absolute certainty if its state at any time was known in detail.

Thus, it was also believed that the world could be described objectively, i.e.
without ever mentioning the human observer.® Laplace hypothesized that a suf-
ficiently intelligent being (or ‘demon’) could grasp any future event from an
adequate comprehension of the present. The perceiving subject is a neutral
observer and the object a pure datum of perception. Defined as a ‘mirror of
nature’, the mind was thought capable of representing the world through objec-
tive knowledge that was stable, certain, and accurate.®
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From the seventeenth to the twentieth centuries this modern Newtonian para-
digm emerged and reigned, organized around the logic of determinism, and
rooted in the objectifying, mechanistic, abstract, and a temporal mode of thought
stemming from the natural sciences. Scientism became a modern faith, promot-
ing the belief that the scientific method alone provided the royal road to truth,
that there was one legitimate logic and one reliable methodology, and that even-
tually all sciences and fields of intellectual endeavor could be unified within the
same framework.®’

However, the assumptions of classical physics upon which we have confi-
dently erected our entire way of organizing life turn out to be largely fallacious,
Rifkin, Prigogine and Gell-Mann told Boyd.*® The classic paradigm has proven
incapable of solving certain phenomena. Or, as Capra informed Boyd,

modern science has come to realize that all scientific theories are approxi-
mations to the true nature of reality; and that each theory is valid for a
certain range of phenomenon. Beyond this range it no longer gives a satis-
factory description of nature, and new theories have to be found to replace
the old one, or, rather, to extend it by improving the approximations.*’

The end of certainty

The new paradigm developed from changes of concepts and ideas that occurred
in physics during the first three decades of the twentieth century, changes that
feature prominently in Boyd’s work: thermodynamics, evolution theory, relativ-
ity theory, quantum mechanics and the uncertainty principle. The first blow to
the Laplacian school dominating science was delivered by thermodynamics. The
Second Law of Thermodynamics, which Boyd alludes to in Destruction and
Creation and A New Conception for Air-to-Air Combat, deals with dissipation of
energy.”’ While the total energy involved in a process is always constant, the
amount of useful energy is diminishing, dissipating into heat, friction, and so on.
The broader philosophical significance was that it introduced into physics the
idea of irreversible processes, of an ‘arrow of time’.

According to the Second Law, there is a certain trend in physical phenomena.
Mechanical energy is dissipated into heat and cannot be completely recovered,
as when hot and cold water are brought together. What such processes have in
common is that they proceed in a certain direction — from order to disorder. Any
isolated physical system will proceed spontaneously in the direction of ever
increasing disorder. This unidirectional process was described in a new quantity
called ‘entropy’. Entropy is a quantity that measures a degree of evolution of a
physical system.

Entropy in an isolated physical system will keep increasing and because this
evolution is accompanied by increasing disorder, entropy can also be seen as a
measure of disorder. This process will continue until an equilibrium has been
reached called ‘heat death’. Then all activity has ceased, all material is evenly
distributed and at the same temperature. According to classical physics the uni-
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verse as a whole evolves toward such a state of maximum entropy; it is running
down and will eventually grind to a halt,”" which was the message of books by
Nicholas Georgescu-Roegen and Jeremy Rifkin that Boyd read and a prospect
Boyd included as a warning for members of closed strategic entities.

Darwinism also forced scientists to abandon the Cartesian conception of the
world as a machine. Instead the universe had to be pictured as an evolving and
ever-changing system in which complex structures developed from simpler
forms. Whereas in biology evolution meant a movement toward increasing order
and complexity, in physics (thermodynamics) it came to mean just the opposite
— a movement toward increasing disorder. This grim picture of cosmic evolution
is in sharp contrast to the ideas of biologists and the emergence of evolution in
physics thus brought to light a limitation of the Newtonian theory. The mecha-
nistic conception of the universe as a system of billiard balls in random motion
is far too simplistic to deal with the evolution of life.”

Relativity theory and atomic physics shattered all the principal concepts of
the Newtonian worldview: the notion of absolute space and time, the elementary
solid particles, the strictly causal nature of physical phenomena, and the ideal of
an objective description of nature.”® The philosophical implication of the theory
was that time can change and depends on the circumstances, and the position of
the observer is essential for the measurement of time, a theme that was to
become one of the characteristics of the new physics of the first three decades of
the twentieth century. The universe is experienced as a dynamic inseparable
whole, which always includes the observer in an essential way, as Capra noted.”

Quantum theory delivered a further blow. Where relativity theory is valid
on the very large cosmological scale and replaces Newtonian physics, in the
realm of elementary particles, atoms, and molecules, quantum theory replaces
classical physics. Ever since Newton physicists had believed that all physical
phenomena could be reduced to the properties of hard and solid material
particles. Quantum theory forces them to accept the fact that the solid material
objects of classical physics dissolve at the subatomic level into wavelike pat-
terns of probabilities. There is wave-particle duality. Subatomic particles have
no meaning as isolated entities but can be understood only as interconnections,
or correlations, among various processes of observation and measurement. In
other words, subatomic particles are not things but interconnections among
things. Shifting the attention from macroscopic objects to atoms and subatomic
particles, nature does not show us any isolated building blocks, but rather
appears as a complex web of relationships among the various parts of a unified
whole. These relationships are expressed in quantum theory in probabilities,
which are determined by the dynamics of the whole system. Whereas in clas-
sical mechanics the properties and behavior of the parts determine those of the
whole, the situation is reversed in quantum mechanics. It is the whole that deter-
mines the parts.”

The duality feature also led Werner Heisenberg in 1927 to formulate his
famous ‘uncertainty (or indeterminacy) principle’, which Boyd incorporated in
Destruction and Creation and A New Conception for Air-to-Air Combat, and
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referred to in most other presentations. Heisenberg noted that it is possible to
determine the coordinate of a subatomic particle, but the moment we do so, the
momentum of the particle will acquire an arbitrary value, and vice versa. We
can measure coordinates or movements, but not both. It meant that the more pre-
cisely we know the measured value of one quantity, the greater the uncertainty
in another ‘conjugate’ quantity.”® Quantum mechanics obliged us to speak less
absolutely about the location of an object.

This was a fundamental observation with far reaching-consequences, for
again, as with relativity theory, it meant that the act of observation heavily
shaped reality. No single theoretical language articulating the variables to which
a well-defined value can be attributed can exhaust the physical content of a
system. Various possible languages and points of view about the system may be
complementary. They all deal with the same reality, but it is impossible to
reduce them to one single description. The irreducible plurality of perspectives
on the same reality expresses the impossibility of a divine point of view from
which the whole of reality is visible.

It implied that reality studied by physics is a mental construct. Heisenberg
noted that ‘what we observe is not nature itself, but nature exposed to our
method of questioning’.”” For Prigogine the real lesson to be learned from the
principle of complementarity consists in emphasizing the wealth of reality,
which overflows any single language, and single logical structure. Each lan-
guage can only express a part of reality.”® For Boyd it implied another variation
of the same theme of uncertainty, along with Kuhn’s thesis of the workings of
paradigms. Inspired, among other works, by Heisenberg’s own book Physics
and Philosophy, Boyd literally includes Heisenberg’s indeterminacy principle as
formulated above, and adds to this that the uncertainties involved in observing
phenomena ‘hide or mask phenomena behavior’. Under these circumstances,
‘the uncertainty values represent the inability to determine the character or
nature (consistency) of a system within itself>.”

Boyd also came across another source of uncertainty. As Jean Piaget asserted
in the book Boyd read for his essay, ‘In 1931 Kurt Gédel made a discovery
which created a tremendous stir, because it undermined the then prevailing for-
malism, according to which mathematics was reducible to logic and logic could
be exhaustively formalized. Godel established definitely that the formalist
program cannot be executed’.** Godel thus added another theory that describes
limits to knowledge, one Boyd also includes in Destruction and Creation and A
New Conception for Air-to-Air Combat. He tells no less firmly than Heisen-
berg’s uncertainty principle that there are things we cannot know. Godel stated
that within any consistent formal system, there will be a sentence that can
neither be proved true nor be proved false. In addition, he states that the consis-
tency of a formal system of arithmetic cannot be proved within that system.
Thus he established that there are limits to math and logic. It was a form of
mathematical uncertainty principle.*!

Destruction and Creation includes two typed pages devoted to Godel.
According to Boyd, Godel showed that ‘any consistent system is incomplete’
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and that ‘even though such a system is consistent its consistency cannot be
demonstrated within the system’. Boyd also noted that Godel showed

that a consistency proof of arithmetic can be found by appealing to
systems outside that arithmetic. Thus Gddel’s proof indirectly shows that in
order to determine the consistency of any new system we must construct or
uncover another system beyond it. Over and over this cycle must be
repeated to determine the consistency of more and more elaborate
systems.*

Whereas Kuhn, Popper and others wrote about the process of scientific, or
intellectual growth and creativity, these three ideas/authors — the Second Law of
Thermodynamics, Heisenberg and Gddel — showed the fountains of uncertainty,
and frequently Boyd would make a note in a book that a section resembled the
insights offered by the combination of these three.** Various authors did point
out the fundamental changes and the similarities of the philosophical and epis-
temological implications.®* Capra, for instance, noted in 1975 that we were
forced now to ‘adopt a much more subtle, holistic, and “organic” view of
nature’.® Connecting the three concepts, however, was a genuine creative ori-
ginal act, most certainly in the realm of military thought.

The emerging systems view of the world

Wholes, not parts

The link between thermodynamics and Heisenberg/Godel may well have been
inspired by Jean Piaget’s work Structuralism, to which Boyd frequently explic-
itly refers in this essay. The book contains a broad overview of disciplines that
deal with structures. Translated from French, it not only deals with Gddel but
also includes explanations of the work of systems theoretician Ludwig von
Bertalanffy, the linguist Noam Chomsky, the sociologists Talcott Parsons and
Michel Foucault, anthropologist Claude Lévy-Strauss, Charles Darwin, Thomas
Kuhn, Karl Popper, Ernest Nagel and a host of others. According to Piaget, they
all explain their subject in terms of systems or structures and in terms of
processes of transformations that sustain these structures or systems; structure is
a system of transformations; a structure is a systematic whole of self-regulating
transformations;®® there is no structure apart from construction,®” views entirely
congruent with Boyd’s comprehensive OODA loop model. These books capture
the nexus between the epistemological issues discussed above and the next
characterizing feature of Boyd’s scientific Zeitgeist: the systems view of the
world.®

The new complementary paradigm that emerged carries various labels. The
contours are described by various authors in various ways, depending in part on
the moment of publication and their own discipline. Yet several similarities
appear throughout. Capra noted in 1982 that
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Out of the revolutionary changes in our concept of reality that were brought
about by modern physics, a consistent world view is now emerging. In con-
trast to the mechanistic Cartesian view of the world, the world view emerg-
ing from modern physics can be characterized by words like organic,
holistic, and ecological. It might also be called a sysfems view, in the sense
of general systems theory. The universe is no longer seen as a machine,
made up of a multitude of objects, but has to be pictured as one indivisible
dynamic whole whose parts are essentially interrelated.®

The essence of the new paradigm is alternatively captured in words such as
the ‘Organismic Revolution’,” the ‘Evolutionary Paradigm’®' and ‘Prigoginian-
ism’.”> Watson asserts that we are now in an era of ‘universal Darwinism’.”
Capra notes that this paradigm shift transcends the boundaries of the physical
sciences: ‘today, twenty-five years after Kuhn’s analysis, we recognize the para-
digm shift in physics is an integral part of a much larger cultural trans-
formation’, while Ilya Prigogine, contends that there is a ‘radical change in our
vision of nature towards the multiple, the temporal and the complex’,” and ‘this
development clearly reflects both the internal logic of science and the cultural
and social context of our time’.”

Heisenberg had recognized the shift from the parts to the whole as a central
aspect of the conceptual revolution occurring in the 1920s.°® At the same time, in
biology organismic biologists took up the problem of biological form and
explored the concept of organization. This involved a shift away from function
to organization and implicitly also from mechanistic to systemic thinking.
Organization was determined by configuration, relationships which formed pat-
terns as a configuration of ordered relationships.

What early systems thinkers recognized very clearly is the existence of differ-
ent levels of complexity with different kinds of laws operating at each level. The
term ‘organized complexity’ was introduced as the subject of study. At each
level of complexity the observed phenomena exhibit properties that do not exist
at the lower level. The new science of ecology in the 1930s added to the move-
ment. Ecologists study ‘communities’ of organisms, or super-organisms, which
for all intent and purposes act as an entity. Ecology also introduced the concept
of ‘network’ to describe the fact that organisms and communities of organisms
are integral wholes whose essential properties arise from the interaction and
interdependence of their parts.

The word ‘system’ was coined to denote both living organisms and social
systems and from that moment on a system had come to mean an integrated
whole whose essential properties arise from the relationships between its parts,
and systems thinking, the understanding of a phenomenon within the context of
a larger whole.”” According to the systems view, the essential properties of an
organism, or living system, are properties of the whole, which none of the parts
have. Systemic properties are properties of a pattern. These properties are
destroyed when the system is dissected, either physically or theoretically, into
isolated elements.
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As Ludwig Bertalanffy noted, the great shock of twentieth century science
has been that systems cannot be understood by analysis, for the application of
the analytical procedure depends on two conditions. First, the interaction
between parts is non-existent or very weak, second; the relationships describing
behavior of parts is linear. These conditions are not fulfilled in the entities called
systems, i.e. consisting of parts ‘in interaction’.”® The properties of the parts are
not intrinsic properties but can only be understood within the context of the
larger whole. Instead of focusing on the parts, systems thinking concentrated on
basic principles of organization. Analysis means taking something apart to
understand it; systems thinking means putting it into the context of the larger
whole.

Not surprisingly Boyd recommends both analysis and synthesis to compre-
hend the world, and an opponent’s system. One of the early works Boyd had
read for Destruction and Creation actually centered on this dichotomy. In 7wo
Modes of Thought James Bryant Conant, one time President of Harvard and
under whose auspices Thomas Kuhn wrote The Structure of Scientific Revolu-
tions, discussed the benefits and dangers of the theoretical-deductive and
empirical-inductive approach respectively. He asserts that ‘the great scientists
can and have used both modes of thought’, without a combination science does
not progress.” Indeed, he continues, the reconciliation of both types is essential
for the continuation of a free society in an age of science and technology.'®

Already in Destruction and Creation Boyd devotes a considerable section
towards this systems-theoretical theme. He notes how deduction, analysis and
differentiation are related and can be referred to as unstructuring or destruction,
hence destructive deduction. But applying this to a ‘comprehensive whole’ will
result in parts but also in loss of order and meaning. He contrasts this approach
with induction, synthesis and integration, which can be labeled as creative or
constructive induction. Both are required:

the crucial step that permits creative induction is the separation of the par-
ticulars from their previous domains by destructive deduction. Without this
unstructuring the creation of a new structure cannot proceed — since the bits
and pieces are still tied together as meaning within unchallenged domains or
concepts.'"!

Elsewhere, in order to make a point in his discourse on the essence of strategy,
he notes that: “We will use this scheme of pulling things apart (analysis) and
putting them back again (synthesis) in new combinations to find how apparently
unrelated ideas and actions can be related to one another.”'”? Indeed, this mode
of thinking, which is in line with the ideas of Polanyi, became a key insight
Boyd wanted to get across as an essential element of proper strategic thinking.
Both Destruction and Creation and The Conceptual Spiral revolve around this
theme. The combination of destruction of mind sets, ideas, concepts, observa-
tions, doctrines, etc., and construction of the separate elements into novel com-
binations, the combination of analysis and synthesis, the combination of



72 Science

induction and deduction, these were ‘the engines for matching observed phe-
nomena or physical patterns with mental models or mental patterns’, he noted on
pages 63 and 64 of his copy of Kuhn’s The Structure of Scientific Revolutions,
while on page 155 in Polanyi’s Knowing and Being he labels the dynamic of
destructive deduction and constructive induction as ‘the cybernetic engine’.

Cybernetics

Cybernetics was the next important stepping stone in the development in
systems thinking, another important theory for understanding Boyd.'® In 1948
Norbert Wiener published a book called Cybernetics. Cybernetics focuses on
how systems function, regardless of what the system is — living, mechanical or
social. Wiener proposed that the same general principles that controlled the ther-
mostat may also be seen in economic systems, market regulation and political
decision-making systems. Cybernetics encapsulated the multidisciplinary
insights from meetings of, e.g., biologists, anthropologists, mathematicians,
engineers and evolutionary theorists in the 1940s. Their intention from the
beginning was to create an exact science of the mind. Their investigations led
them to the concepts of feedback, self-regulation, and later to self-organization,
concepts that Boyd incorporated in his work. Figure 3.1 depicts a simple
feedback loop, which immediately shows the parallels with the OODA loop.'%*

Self-regulation of systems by feedback became an engineering principle in
particular in cars, aircraft, missiles and air defense systems.'”> A feedback loop
is a circular arrangement of causally connected elements, in which an initial
cause propagates around the links of the loop, so that each element has an effect
on the next, until the last ‘feeds back’ into the first element of the cycle. The
consequence is that the first link (‘input’) is affected by the last (‘output”), which
results in self-regulation of the entire system. Feedback is the control of a
machine on the basis of its actual performance rather than its expected perform-
ance. In a broader sense feedback has come to mean the conveying of informa-
tion about the outcome of any process or activity to its source.

The cyberneticists distinguished between this type of negative or balancing
feedback, which dampens the effects of change and leads to less of the action

a0

Assessing deviation
from course

Countersteering

Change of deviation

Figure 3.1 Example of a simple feedback loop.
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that is creating it, and positive or reinforcing feedback, in which changes return
to the system and amplify a change in the same direction.'’ It was recognized as
the essential mechanism of homeostasis, the self-regulation that allows living
organisms to maintain themselves in a state of dynamic balance.

From the beginning cybernetic theorists were aware that feedback is an
important concept for modeling not only living organisms but also social
systems. Like an individual, a social system is an organization that is bound
together by a system of communication and it displays dynamics in which circu-
lar processes of a feedback nature play an important role. They recognized the
similarity between the concept of feedback, the interplay of thesis and antithesis
in the dialectic of Hegel and Marx and, for instance, the economic theory of
Adam Smith that argues for the self-regulation of markets. All of these ideas
implied circular patterns of causality that can be represented by feedback loops.
It was the major achievement of cybernetics and informed investigations in
other fields, such as biology and psychiatry.

Systems thinking matured with the integration of several scientific fields,
including cybernetics, into General Systems Theory in the 1960s, which was
also the title of the seminal work by Ludwig von Bertalanffy which Boyd had
read. Bertalanffy is commonly credited with the first formulation of a compre-
hensive theoretical framework describing the principles of organization of living
systems.'”” He was convinced that understanding systems behavior required a
profoundly interdisciplinary approach.'®®

Bertalanffy pinpointed a dilemma that had puzzled scientists since the nine-
teenth century, when the novel idea of evolution entered into scientific thinking.
Evolutionary thinking — thinking in terms of change, growth and development —
required a new science of complexity. Focusing on the Second Law of dissipat-
ing energy, as described above, that operated in closed systems, Bertalanffy
recognized that living systems are open systems that cannot be described by
classical thermodynamics;'” ‘open’ because they need to feed on a continual
flux of matter and energy from their environment to stay alive. As Bertalanffy
describes it:

We express this by saying that living systems are basically open systems.
An open system is defined as a system in exchange of matter with its
environment, presenting import and export, building up and breaking down
of its material components ... Closed systems are systems which are con-
sidered to be isolated from their environment.'!

Unlike closed systems, which settle into a state of thermal equilibrium, open
systems maintain themselves far from equilibrium in this ‘steady state’ charac-
terized by continual flow and change.

This ability depends on the availability of a requisite variety, as cyberneticist
W. Ross Ashby noted. It states that the internal regulatory mechanisms of a
system must be as diverse as the environment with which it is trying to deal. The
greater the number of sets and elements comprising the system, the greater the
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variety a system has, and importantly, the greater the number of states a system
can achieve. Variety is an extremely valuable commodity for a system to
possess because a system is ‘constrained’ if it does not have sufficient elements
and arrangements of elements to deal with variety imposed upon the system by
the environment or other systems. Ashby noted that the severity of constraint is
shown by the reduction it causes in the number of arrangements a system can
take to counteract opposing elements and that, when a constraint exists, a system
can be taken advantage of because it is predictable.!'! Thus only by incorporat-
ing required variety into internal controls can a system deal with the variety and
challenge posed by its environment. Any system that insulates itself from diver-
sity in the environment tends to atrophy and lose its complexity and distinctive
nature, an insight Boyd was to adopt.

The basis of the open-system model is the dynamic interaction of its com-
ponents (and not the feedback cycle as in cybernetics). In cybernetics the goal
and function of feedback is the maintenance of a desired value. The theory of
open systems is thermodynamics, but in open systems order can increase and
entropy can decrease. In contrast, in closed feedback mechanisms entropy
increases (which is information of the measure of order), therefore information
never increases. Information can be transformed into noise but not vice versa.
An open system can ‘actively’ tend toward a state of higher organization, i.e., it
may pass from a lower to a higher state of order. Notably, according to Berta-
lanffy, a feedback mechanism in open systems can reactively reach a state of
higher organization owing to ‘learning’, i.e., information fed into the system.''?
These insights were later on refined and mathematically under-girded by Ilya
Prigogine and form the basis for chaos and complexity theory.'"

Systems everywhere

The structure of the brain

Cybernetics and systems thinking had a large impact on cognitive science,
biology and psychology, psychiatry, the concept of mind and organization
theory. B.F. Skinner based his model of ‘stimulus—response’ on it, which forms
the heart of the behaviorist school of psychology. Skinner asserted that in order
to understand human behavior we must take into account what the environment
does to an organism before and after it responds. Behavior is shaped and main-
tained by its consequences. In the 1960s and 1970s his theories enjoyed a vogue
and in many clinics ‘behavior therapy’ was adopted. Although criticized for an
alleged under-appreciation of the influence of experience and thought (and free
will), behaviorists are generally credited with discovering much that we know
about learning, conditioning and the proper use of reward and punishment.'

In his book Beyond Freedom and Dignity, which Boyd studied for his first
essay, Skinner extends this idea to the problem of equality and freedom. Skinner
saw human nature as the product of evolution and as an adaptation to the
environment. The environment exerts a confining influence, a measure of
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control, on man. For Skinner, freedom is merely the state in which man does not
feel the control that is exerted over him. Freedom is, moreover, the lack of
adverse stimuli in the environment. Manipulating and shaping the environment
to effectuate a decrease in adverse stimuli thus becomes the obvious method for
people to enhance freedom.'"® While difficult to assign direct linkage, the echo
of Skinner cannot be ignored in Boyd’s often repeated statement concerning the
strategic goal of an organism: ‘to diminish adversary’s freedom-of-action while
improving our freedom-of-action so that our adversary cannot cope while we
can cope with events/efforts as they unfold.”!'®

Wiener, von Neumann and others such as Alan Turing and Marvin Minksy
developed the ‘computational theory of mind’. This fueled the cognitive view in
psychology. The central idea is that much human behavior can be understood in
terms of the mental processing of information through mental modules, and pat-
terns of connections and patterns of activity among the neurons of the brain.'"’
The idea was that the mind is like a program, and the brain is the hardware on
which the program runs. The mind resembled a computer to the extent that cog-
nition, the process of knowing, can be defined as information processing, a
feature included in Boyd’s OODA loop. '"® It led to functionalism, i.e. a focus on
the functional organization of matter and on the input—output operations of the
mind. The computer model of mental activity became the prevalent view of cog-
nitive sciences and dominated all brain research for the next thirty years. Figure
3.2 shows a typical model that illustrates this school of thought.'"’

The cybernetic loop was also employed to explain learning. Learning is
defined as a process in which one changes due to experience.'?’ This process is
generally represented as a simplified reinforcing cybernetic loop as shown below
(Figure 3.3), that also includes the element of goal-orientation.'?!
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Figure 3.2 Example of a cybernetic model of the brain. From Human Information
Processing, 2nd edition, by LINDSAY © 1977. Reprinted with permis-
sion of Wadsworth, a division of Thomson Learning: www.thomson-
rights.com. Fax 001 800 730-2215.
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Figure 3.3 Model of a double loop learning process. From The Art of Systems
Thinking by Joseph O’Connor and lan McDermott. Reprinted by permis-
sion of HarperCollins Publishers Ltd © O’Connor 1997.

Boyd delved deeply into the literature mapping this cognitive revolution that
started at the end of the 1950s and took off fully in the 1960s and 1970s,
showing the influence and relevance of cybernetics for understanding human
thought processes.!?? Indeed, Boyd’s model may in part be retraced to cyberneti-
cists such as Gregory Bateson, who developed a model of mind based upon
systems-theoretical principles.'” Bateson made the connection between evolu-
tion theory and mental processes, asserting that ‘if you want to understand
mental process, look at biological evolution and conversely if you want to
understand biological evolution, go look at mental process’.'** In similar vein,
from Monod, Boyd learned that the prime functions of the nervous system could
be defined in the following way:'*

1 To control and coordinate neuromotor activity, notably in accord with
sensory inputs;

2 To contain, in the form of genetically determined elements of circuitry,
more or less complex programs of action, and to set them in motion in
response to particular stimuli;

3 To analyze, sift, and integrate sensory inputs so as to obtain a representation
of the outside world geared to specific performances [of an organism];

4 To register events which are significant in light of those specific performances;

5 To group them into classes according to their analogies;

6 To enrich, refine, and diversify the innate programs by incorporating these
experiences into them;

7 To imagine — represent and simulate — external events and programs of
action for the organism itself.

Monod asserts that we observe and respond through a genetically determined
program, which is the result of ‘experience accumulated by the entire ancestry
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of the species over the course of its evolution’, which in turn shapes action and
current experience after analysis of the effect of the action.!®

Boyd’s model, in line with Monod’s description, also reflects the criticism of
purely cybernetic models: human intelligence is utterly different from a
machine.'”” As Grush observed, the cognitive revolution that occurred during the
1960s and 1970s in essence was the realization that any adequate theory of
human and animal mentality would need to posit representational states between
sensory stimulus and behavioral response — at least for a great many domains of
behavior. The cognitive revolution brought about a renewed legitimacy of talk
and theorizing about some types of mental or cognitive states, specifically,
content-bearing states such as beliefs and desires. Functionalism, too, received
criticism for the same reason. Genuine understanding is not just a matter of our
mental implementation of the right program. The mind is not just a functional
organization of matter.'*®

The human nervous system interacts with the environment by continually
modulating its structure, and emotions and experience play a large role in human
intelligence, human memory and decisions. Moreover, conceptualizing the brain
as an information-processing devise is flawed, for the human mind thinks with
ideas, not with information. Ideas create information, they are the integrating
patterns that derive not from information but from experience.

Also, in the computer model of cognition, knowledge is seen as context and
value free, based on abstract data. But all meaningful knowledge is contextual
knowledge, and much of it is tacit and experiential. As Boyd was aware, the
psychologist Jean Piaget and later neo-Darwinists Monod, Dawkins and Wilson
all talked about mental structures. Dawkins and Wilson advanced the idea that
genetics and culture (in that order) play a substantial role.'” Culture became a
prime area of interest, reinforcing these insights. In his landmark book of 1973
The Interpretation of Cultures, Clifford Geertz offered the view that, due to
culture, all knowledge is ‘local’. In it Boyd read that subjectivity is the phenom-
enon for anthropologists (and others in the human sciences) to tackle,'*® while in
Edward Hall’s book Beyond Culture from 1977 Boyd learned that ‘everything
man does is modified by learning and is therefore malleable. But once learned,
these behavior patterns, these habitual responses, these ways of interacting grad-
ually sink below the surface of the mind and, like the admiral of a submerged
submarine fleet, control from the depths’, a sentence Boyd was to incorporate in
‘The Strategic Game’."*! Thus, the cognitive revolution made common currency
of the view that complex behavior is, in large part at least, controlled by inner
representational states.’*> As Piaget stated, ‘all learning and remembering
depend upon antecedent structures’.'® This did not invalidate cybernetics,
merely the unwarranted metaphor of the mind as a computer.'**

In systems thinking, and in Boyd’s model, these insights are partly incorpo-
rated by introducing the concept of ‘generative learning’ — or ‘double loop learn-
ing’ — and the notions of ‘mental models’, or ‘cognitive maps’. A cognitive map
is an internal image or other mental representation of spatial relationships (or
other kinds of knowledge), which allows one to choose alternative paths towards
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one’s goals. Mental models consist of general ideas that shape one’s thoughts
and actions and lead one to expect certain results. They are theories in use, based
mostly on observation and experience. They form belief systems, give meaning
to events, and we interpret our experience in light of them. They are formed
through socialization, culture and experience, elements Boyd would include in
the Orientation element of his OODA model as well.'*

In generative learning we allow our mental models to be influenced, perhaps
changed, by the feedback. It provides one with a wider number of choices, new
strategies and decision rules to apply. It leads to questioning one’s assumptions
and seeing a situation in a different way. When a person becomes exposed to a
new perception or an experience, which challenges existing schemas, a process
of reorganization and adaptation occurs, leading to new schemas, a process cap-
tured in the following model from 1984 (Figure 3.4), which, incidentally, shows
the element of application and testing, a feature Boyd refers to in The Concep-
tual Spiral:'3®

Creativity

Systems thinking recognizes the limits mental models can and will put on one’s
viewpoints. It recognizes that the world is always richer than any perspective we
have of it. Therefore the more perspectives we can gain the better. Piaget had
informed Boyd that ‘a fundamental trait of science today is the multiplicity of
their interactions, which tend to form a system closed upon itself with many
cross-linkings’, words Boyd would almost literally include in his own work.'?’
An additional relevant point of systems thinking is the awareness that this
requires a certain level of curiosity, i.e. a deliberate and continuous search for
novelty and new insights. This process, according to systems theory, is what
generates new, varied, enriched and improved mental models. As McDermott

Concrete experience

Applying and testing conclusions Observation and reflection

Forming mental models

Figure 3.4 Refined model of generative learning. From Edward Borodzicz and Kees van
Haperen, ‘Individual and Group Learning in Crisis Simulations’, Journal of
Contingencies and Crisis Management, Vol. 10, No. 3 (September 2002).
Reprinted with permission from Blackwell Publishing.
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and O’Connor state, ‘creativity and different sorts of intelligence all involve
taking different viewpoints, and therefore getting different sorts of feedback’.'*®
Peter Senge referred to this as creative tension and regarded it as a necessity for
organizational as well as for individual learning; ‘the gap is the source of cre-
ativity’, words that sound very much like Boyd’s own and echo those of
Polanyi."”” Senge informed Boyd too that the ability to grow under acknow-
ledged uncertainty is part and parcel of creative people and organizations.'*
Boyd’s interest in the nature of creativity, and cognitive processes in general,
surfaces in his bibliography, which includes Chilton Pearce’s works, Edward De
Bono with New Think: The Use of Lateral Thinking in the Generation of New
Ideas (1971) and Lateral Thinking: Creativity Step by Step (1973), Henri
Bergson’s The Creative Mind (1975), J. Bronowski, The Origins of Knowledge
and Imagination (1978) and P.E. Vernon, Creativity (1970). Destruction and Cre-
ation includes the notion that ‘creativity is related to induction, synthesis and
integration’."! According to Coon, creative thinking for solving problems involves
what Boyd actually proposed: inductive, deductive, logical, illogical modes of
thinking, as well as fluency (the total number of suggestions you are able to make),
flexibility (the number of times you shift from one class of possible uses to
another) and originality (how novel or unusual your suggestions are). Box 3.1
offers an overview of characteristics of creative persons, incidentally showing not
only what Boyd practiced in reality (and indeed describing his character rather
accurately), but also his normative view concerning strategic thinking.'*

Organizational learning

From the 1960s onwards systems thinking became a popular concept
also outside of the scientific community. In the 1950s and 1960s it had a strong
influence on engineering and management, resulting in concepts such as

Thinking abilities Personality Thinking styles
characteristics

Use metaphors in Willing to take Challenges assumptions
thinking intellectual risk Looks for novelty and

Flexible decision Curiosity and gaps in knowledge
maker inquisitiveness Draws new ideas out of

Uses broad categories  Openness to new existing knowledge

Uses mental images experiences

Can cope with novelty Tolerates ambiguity

Can break mental sets  Broad range of interests

Finds order in chaos Playful with ideas
Intuitive

Box 3.1 Characteristics of creative people.
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‘system-oriented management’, ‘system dynamics’ and ‘management cybernet-
ics’ featuring in titles. Boyd for instance studied several works on systems think-
ing such as F.E. Emery, Systems Thinking (1976), John Gall, Systemantics: How
Systems Work and Especially How They Fail (1977), Marvin Kasner and Lewis
Andrews, Biofeedback: Turning on the Power of Your Mind (1973), C.T.
Landes, Control and Dynamic Systems: Advances in Theory and Applications
(1973). The cybernetic and systems view was applied in the reports to the Club
of Rome.

The metaphor of the organization as an organism and as a learning brain
proved fruitful correctives for the prevalent view of the organization as a
machine, which had dominated management theory up until the 1960s. Both
metaphors were based on open systems theory.'*® This spawned the ‘Organic
School’ of management theory. The idea that organizations are more like
organisms guided the attention toward the more general issues of survival,
organization—environment relations and organizational effectiveness, and away
from goals, structures and efficiency, which were key themes in the machine
metaphor. It also induced a focus on information flows and learning processes.
Organization theory became a kind of biology in which the distinctions and
relations among molecules, cells, complex organisms, species and ecology are
paralleled in those between individuals, groups, organizations, populations
(species) of organizations and their social ecology.

The dynamic of organizational learning resembles the process described by
Boyd. Included in Boyd’s notion of orientation is the idea of institutional
memory in the form of doctrine, practices, values and shared experiences, that
guide action and that inform newcomers in the organization. He found such
ideas too in Japanese business practices of ‘just in time management’ and ‘total
quality management’. There is some evidence that Boyd found confirmation of
his simple OODA loop model in the Deming cycle, which is a simple cybernetic
planning cycle of Plan-Do—Check—Action, which became famous during the
1980s in studies on Japanese management practices.'**

Other traits too, betray the organizational learning character of the OODA
loop. The OODA loop model includes double feedback loops that allow an indi-
vidual or organization to monitor the continued relevance of its goals, its reper-
toire of responses and the adequacy of the lens of its institutional memory. Box
3.2 gives an impression of definitions of organizational learning in which both
the cybernetic as well as the evolution-theoretical elements are evident.'*

The organizational capacity to learn is considered essential for professional-
type organizations that operate in highly complex environments, where the
knowledge required to create strategy is widely diffused, or that face truly novel
situations, and/or that operate in dynamic and unpredictable environments.'*®
Adaptability and flexibility, for which learning is essential, is the defining para-
meter for corporate success, i.€. long-term survival.'’

Recognizing the value for military organizations, in Organic Design for
Command and Control, Boyd argues for a permissive and loosely structured
organization, a view in accordance with, for instance, Chris Argyris and Donald
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e Organizational learning means the process of improving actions
through better knowledge and understanding.

e Organizational learning is defined as increasing an organization’s
capacity to take effective action.

e  An entity learns if, through its processing of information, the range of
potential behaviors is increased.
Organizational learning is a process of detecting and correcting error.
Organizational learning is defined as the process by which knowledge
about action-outcome relationships between the organization and the
environment is developed.

e Organizations are seen as learning by encoding inferences from
history into routines that guide behavior.

e Organizational learning occurs through shared insights, knowledge,
and mental models [and] builds on past knowledge and experience —
that is, on memory.

Box 3.2 Definitions of organizational learning.

Schon, who suggested in 1978 that a loosely structured organization, unfettered
by rigid internal hierarchies and overspecialization, would be more amenable to
a free internal debate that would facilitate organizational learning and so facili-
tate change.'*® Facilitators for learning include a broad base of contributors and
data sources; a process for sharing diverse perspectives and points of view and a
willingness to embrace contradictory and unexpected findings; quick feedback;
and forums for brainstorming in which new ideas are generated and creative
thinking should be stimulated. When organizations interpret acquired informa-
tion, they should adopt a dialectic mode in which various views are debated and
tested. When information is transformed into action, new approaches must be
tried, even when they result in some mistakes and failures.'*® Other facilitators
are listed in the left column of Box 3.3."°° Boyd’s view on the optimum military
organization in both peacetime and war mirrors these insights. In particular
Organic Design and The Conceptual Spiral bear the markings of this school of
thought.

Boyd and the first stage of the paradigm shift

Boyd and the systems view of life

In 1975 Capra told Boyd about the five criteria of the new-paradigm thinking in
science. The first criterion, according to Capra, concerns the relationship
between the part and the whole [...] the properties of the parts certainly
contribute to our understanding of the whole, at the same time the properties
of the parts can only be fully understood through the dynamics of the whole.
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Positive indicators

Anticipatory
Long-term focus
Change = opportunity
Adapts to change

Negative indicators

Operating characteristics

Reactive
Short-term focus
Change = threat
Static organization

Culture
Simple structure Complex and bureaucratic
Participative management style Directive/autocratic
Strong networking Lack of sharing/disconnected
functions

Information used as power base
Insular/lacking external contacts
Closed mind-set/tunnel vision
Non-risk-taking

Open flow of information

External scanning encouraged

Encourage questioning and review

Innovation/experimentation
encouraged

Box 3.3 Positive and negative indicators of learning organizations.

The second criterion of new-paradigm thinking in science concerns a shift from
thinking in terms of structure to thinking in terms of process. Process is primary
and every structure is a manifestation of an underlying process. The third crite-
rion is the shift from objective science to epistemic science. Whereas in the old
paradigm scientific descriptions were believed to be objective, that is, independ-
ent of the human observer and the process of knowledge, in the new paradigm
epistemology — the understanding of the process of knowledge — has to be
included explicitly in the description of natural phenomena. The fourth criterion
is a shift towards networks as the metaphor for knowledge. Things exist by
virtue of their mutually consistent relationships. There is no hierarchy of funda-
mental laws or principles as the widely held metaphor of knowledge as a build-
ing suggests. The last criterion involves the shift from truth to approximate
description. The Cartesian paradigm was based on a belief in the certainty of
scientific knowledge. Instead, the paradigm shift described by Capra advances
the idea that all scientific concepts and theories are limited and approximate.'!
Or, as Piaget had suggested to Boyd, ‘Rather than envisaging human knowledge
as a pyramid or building of some sort, we should think of it as a spiral the radius
of whose turns increases as the spiral rises.’'*?

Boyd was profoundly influenced by central themes of these developments such
as pervading uncertainty, the combination of analysis and synthesis, deduction and
induction, feedback, open systems versus closed systems, etc. In his strategic
theory this becomes evident not only through his bibliographies, but also in
various sections in different presentations, as already alluded above. First of all,
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Boyd adopted the key insight that living systems are essentially open systems, and
need to be if they aspire to exist and grow. He often employs the term ‘organic
whole’. In Patterns of Conflict, for instance, when he summarizes the ‘theme for
vitality and growth’, he states that the aim is to ‘improve fitness as an organic
whole to shape and expand influence or power over the course of events in the
world’."* In fact, this idea informed Boyd’s thoughts concerning the essence of
strategy, which he expressed in systems theoretical terms. In his presentation ‘The
Strategic Game of ? & ?°, in which he distills the abstract essence of strategy, he
includes what he termed an ‘essential element’ the idea that:

Living systems are open systems; closed systems are non-living systems.
Point: if we don’t communicate with outside world — to gain information for
knowledge and understanding as well as matter and energy for sustenance —
we die out to become non-discerning and uninteresting part of that world.'>*

Indeed, when we do not maintain communication with the outside world, Boyd
asserts, both G6del and the Second Law will ‘kick in’:

One cannot determine the character or nature of a system within itself.
Moreover, attempts to do so lead to confusion and disorder.'>

In Patterns of Conflict he also employs the Second Law by stating that one of
the key elements of victory consists of:

‘Diminish own friction (or entropy) and magnify adversary friction (or
entropy).”'>

Boyd thus regarded the Second Law as another ‘producer’ of uncertainty on a
par with the principles described by Gddel and Heisenberg. In Destruction and
Creation he asserts that

Confusion and disorder are also related to the notion of Entropy and the
Second Law of Thermodynamics ... Accordingly, whenever we attempt to
do work or take action inside such a system — a concept and its match-up
with reality — we should anticipate an increase in entropy hence an increase
in confusion and disorder. Naturally, this means we cannot determine the
character or nature (consistency) of such a system within itself, since the
system is moving irreversibly toward a higher, yet unknown, state of confu-
sion and disorder."”’

Strategy, creativity, doctrines and mental modules

A second obvious influence lies in the importance Boyd attaches to creativity,
the availability of a multitude of mental modules and the necessity to constantly
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improve existing mental modules. Devising strategy as an act of creativity and
the ideas armed forces operate on — doctrine — or in Boyd’s words, orientation
patterns, are like mental modules. Boyd’s very starting point of Destruction and
Creation is a search for ways we form — create — mental models or ‘mental con-
cepts’, as Boyd labels them. His investigation begins with the question ‘how do
we generate or create the mental concepts to support [this] decision making?’'*®
In 1987, Boyd elaborated on the element of Orientation of the OODA loop by
asserting that ‘Orientation, seen as a result, represents images, views, or impres-
sions of the world shaped by genetic heritage, cultural traditions, previous
experiences, and unfolding circumstances’.'” In Destruction and Creation he
advances the notion that for creating relevant mental concepts, we need to heed
the warnings of Polanyi, Kuhn, Gddel, Heisenberg and the dynamics of the
Second Law. The following examples, again from Boyd’s presentation Organic
Design for Command and Control also reflect this concept:

Orientation is the Schwerpunkt. It shapes the way we interact with the
environment — hence orientation shapes the way we observe, the way we
decide, the way we act.

Orientation shapes the character of present observation-orientation-
decision-action loops — while these present loops shape the character of
future orientation.

These insights implied to him that ‘We need to create mental images, views, or
impressions, hence patterns that match with activity of world.” And they gain a
strategic character when Boyd advances the idea that ‘“We need to deny adver-
sary the possibility of uncovering or discerning patterns that match our activity,
or other aspects of reality in the world.”'*® The necessity of applying a multitude
of perspectives comes to the fore when Boyd asserts in ‘Organic Design’:

Orientation is an interactive process of many sided implicit cross-
referencing projections, empathies, correlations and rejections. . . .'*!

expose individuals, with different skills and abilities, against a variety of
situations — whereby each individual can observe and orient himself
simultaneously to the others and to the variety of changing situations.'®?

In ‘The Strategic Game of ? & ?°, which he finished one month after completing
‘Organic Design’, he includes several statements referring to this theme, exem-
plifying the fact that indeed this issue is of an essential nature for Boyd:

To discern what is going on we must interact in a variety of ways with our
environment.

We must be able to examine the world from a number of perspectives so
that we can generate mental images or impressions that correspond to that
world.'®
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We can’t just look at our own personal experiences or use the same mental
recipes over and over again; we’ve got to look at other disciplines and activ-
ities and relate or connect them to what we know from our experiences and
the strategic world we live in.'®*

When he discusses the ways to maintain interaction with the ever-changing
world so as to ensure one’s ability to adapt, he asserts that this is accomplished:

By an instinctive see-saw of analysis and synthesis across a variety of
domains, or across competing/independent channels of information, in order
to spontaneously generate new mental images or impressions that match up
with an unfolding world of uncertainty and change.'®®

Conclusion

The changes in the scientific Zeitgeist thus directly informed Boyd’s thinking,
and awareness of the works Boyd studied and the themes he was interested in
helps explain his work. As science progressed, and developed a new language to
address and explain the dynamics of living systems, so Boyd actively developed
his mental concepts accordingly. The epistemological debates he read about
informed him about the pervasiveness of uncertainty and about the ways science
progresses. Reading Conant, Polanyi, Kuhn, Popper and others brought him the
themes of analysis and synthesis, the central role of the observer and the influ-
ence of existing theories and paradigms on the act of observation. Cybernetics
and systems-theory, including the cognitive revolution, informed him about the
concepts of entropy, feed back, interdependency, adaptation, and about the role
of experience and genetics and their role in shaping mental modules. His study
of a wide range of scientific topics suggested a multi-spectral, multidisciplinary
and holistic approach and offered him a new frame of reference and a new
lexicon for understanding war and strategy. At the end of the 1970s new con-
cepts emerged that would cohere later into chaos theory and complexity theory —
a development Boyd followed from its beginning to the end of his life — and the
subject of the next chapter.
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Physicists, mathematicians, biologists, and astronomers have created an alternative
set of ideas. Simple systems give rise to complex behavior. Complex systems give
rise to simple behavior. And most importantly, the laws of complexity hold univer-
sally, caring not at all for the details of a system’s constituent atoms.!

James Gleick

Riding the wave

Neo-Darwinism and the new worldview

This chapter continues the survey of Boyd’s scientific Zeitgeist by looking at
chaos and complexity theory and the concept of Complex Adaptive Systems, or
CAS, ideas that emerged in what is often labeled as the postmodern era. It will
also discuss the implications of Boyd’s study of scientific sources for the inter-
pretation of his work. It takes off with the rise of neo-Darwinism. The neo-
Darwinist perspective dominated the wave of popular scientific literature from
the late 1970s onward with the cognitive process often playing a central role. As
Jeremy Rifkin noted in 1987, ‘the old Darwinian view of “survival of the fittest”
is now being cast aside in some quarters in favor of a new view of “survival of
the best informed”’. Whereas standard neo-Darwinian orthodoxy held that each
species up the evolutionary line is better able to utilize scarce resources more
efficiently, the emergent theory characterized each species up the evolutionary
chain as better adept at processing greater stores of information in shorter time
spans.” Boyd’s very first presentation carries the marks of this perspective,
indeed, his ideas about war and strategy are pregnant with Darwinian notions. In
the opening remarks in the essay Destruction and Creation, one reads that
‘studies of human behavior reveal that the actions we undertake as individuals
are closely related to survival’. Hence Boyd’s statement that the goal of an indi-
vidual is ‘to improve our capacity for independent action’. In the opening slides
of Patterns of Conflict this surfaces again when he discusses human nature. The
goal, again, is to survive, and to survive on one’s own terms, or improve one’s
capacity for independent action. Due to forced competition for limited resources
to satisfy these desires, one is probably compelled to
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diminish adversary’s capacity for independent action, or deny him the oppor-
tunity to survive on his own terms, or make it impossible to survive at all.

Life is conflict, survival and conquest.

And he actually notes explicitly that in studying war: ‘one is naturally led to the
Theory of Evolution by Natural Selection and The Conduct of War’. Also in
Organic Design for Command and Control, again he refers to Darwin, stating
that ‘we observe from Darwin that the environment selects [and] the ability or
inability to interact and adapt to exigencies of environment select in or out’.?

This was not a coincidence, considering that the various works discussed in
the previous chapters had referred to this theme. Now this perspective was
gaining profile among popular scientific books he devoured. The works he was
reading and re-reading at the time of his death (Box 4.1) are almost exclusively
concerned with the ‘new sciences’, as they are sometimes referred to. It includes
Brian Goodwin’s How the Leopard Changed Its Spots, which deals with the
evolution of complexity, and is marked with a post-it note reading ‘Dad’s
favorite’.* Box 4.2 lists some keywords for an impression of the worldviews
contained in these works.’

Dissipative structures

One key concept is the notion of self-organization, which propelled further
research into system dynamics. Early models of self-organization developed by

John Barrow, The Artful Universe — Murray Gell-Mann, The Quark and
John Barrow, Pi in the Sky the Jaguar

John Barrow, Theories of Everything John Horgan, The End of Science
Richard Brodie, Virus of the Mind ~ Konrad Lorenz, Behind the Mirror

Fritjof Capra, The Web of Life Marvin Minsky, Society of the Mind
Jack Cohen and lan Stewart, Robert Ornstein, The Evolution of
The Collapse of Chaos Consciousness
Peter Coveney and Roger Highfield, Roger Penrose, Shadows of the Mind
Frontiers of Complexity Roger Penrose, The Emperor’s New
Peter Coveney and Roger Mind
Highfield, The Arrow of Time Ilya Prigogine and Isabelle Stenger,
Richard Dawkins, The Blind Order out of Chaos
Watchmaker Stephen Rose, The Making of

Richard Dawkins, The Selfish Gene ~ Memory
Stephen Gellert, In the Wake of David Ruelle, Chance and Chaos
Chaos Mitchell Waldrop, Complexity

Box 4.1 Boyd’s reading list at the time of his death.
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Traditional Emerging
Reductionism Holism
Linear causality Mutual causality
Objective reality Perspective reality
Determinism Indeterminism
Survival of the fittest Adaptive self-organization
Focus on discrete entities Focus on relationships between
entities
Linear relationships Non-linear relationships
Newtonian physics perspectives Quantum physics perspectives
World is predictable World is novel and probabilistic
Modern Postmodern
Focus on hierarchy Focus on heterarchy (within levels)
Prediction Understanding
Based on nineteenth-century Based on biology
physics
Equilibrium/stability/deterministic ~ Structure/pattern/self-organization/
dynamics life cycles
Focus on averages Focus on variation

Box 4.2 Traditional versus emerging worldview

cyberneticists asserted that structural changes take place within a given ‘variety
pool” of structures, and the survival chances of the system depend on the rich-
ness, or ‘requisite variety’ of that pool, as noted above. There is, however, no
creativity, no development, no evolution. The later models include the creation
of novel structures and modes of behavior in the processes of development,
learning and evolution. Two features characterize this process:®

e self-organization occurring when the open system is operating far-from-
equilibrium;
e non-linear interconnectedness of the system’s components.

In 1967 Ilya Prigogine, one of the fathers of chaos and complexity theory,
presented his theory of ‘dissipative structures’, for which he was awarded the
Nobel prize in 1977. He discovered that classical thermodynamics lead to the
concept of ‘equilibrium structures’ such as crystals.” Here the dissipation of
energy in heat was always associated with waste. In contrast, Prigogine’s
concept of a dissipative structure introduced a radical change in this view by
showing that in open systems dissipation becomes a source of order. This idea
emphasizes the close association between structure and order on the one side
and dissipation of energy on the other. In certain chemical reactions he noted
that, as the system moved farther away from equilibrium (that is from a state



Completing the shift 89

with uniform temperature throughout the liquid), it reached a critical point of
instability, at which certain ordered patterns in the fluid emerged, such as hexag-
onal patterns. This was a spectacular example of spontaneous self-organization.

He had found that when systems are driven far-from-equilibrium entirely new
things can happen. This non-equilibrium is maintained by the continual flow of
heat through the system. Dissipative structures not only maintain themselves in a
stable state far-from-equilibrium, but may even evolve. When the flow of energy
and matter through them increases, they may go through new instabilities and
transform themselves into new structures of increased complexity.

While dissipative structures receive their energy outside, the instabilities and
jumps to new forms of organization are the result of fluctuations amplified by
positive feedback loops. Thus, amplifying feedback, which had always been
regarded as destructive in cybernetics, appeared as a source of new order and
complexity in the theory of dissipative structures. As Prigogine noted in 1984,
‘non-equilibrium is the source of order, non-equilibrium brings order out of
chaos’.® This concept goes much further than that of an open system (as
developed by Bertalanffy) as it also includes the idea of points of instability at
which new structures and forms of order emerge. Prigogine’s theory implied a
radical reconceptualization of many fundamental ideas associated with structure
— a shift of perception from stability to instability, from order to disorder, from
equilibrium to non-equilibrium, from being to becoming.’

In his presentation ‘Strategic Game’ Boyd included a telling section from Order
out of Chaos in which Prigogine marks the inadequacy of equilibrium thermody-
namics to explain nature, making a cautious jump to social systems in the process: '

Equilibrium thermodynamics provides a satisfactory explanation for a vast
number of physicochemical phenomena. Yet it may be asked whether the
concept of equilibrium structures encompasses the different structures we
encounter in nature. Obviously the answer is no.

Equilibrium structures can be seen as the result of statistical compensa-
tion for the activity of microscopic elements (molecules, atoms). By defini-
tion they are inert at the global level. ... Once they have been formed they
may be isolated and maintained indefinitely without further interaction with
their environment. When we examine a biological cell or a city, however,
the situation is quite different: not only are these systems open, but also
they exist only because they are open. They feed on the flux of matter and
energy coming to them from the outside world. We can isolate a crystal, but
cities and cells die when cut off from their environment. They form an
integral part of the world from which they can draw sustenance, and they
cannot be separated from the fluxes that they incessantly transform.

The non-linearity of nature

Boyd’s ideas on the essence of strategic encounters would revolve around this
notion, as well as around the idea that this involved highly non-linear processes.
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Far-from-equilibrium, the system’s flow processes are interlinked through mul-
tiple feedback loops and the corresponding mathematical equations are non-
linear. The farther a dissipative structure is from equilibrium, the greater its
complexity and the higher is the degree of non-linearity in the mathematical
equations describing it.!" Out of these developments chaos theory emerged in the
1980s, which focuses on thoroughly unstable regions and on non-linearity of
systems behavior. It reflects the recognition that non-linear phenomena dominate
much more of the inanimate world than we had thought, and that they are an
essential aspect of the network patterns of living systems.

In the Newtonian paradigm the discovery of non-linear relationships would
be immediately ‘linearized’, in other words, replaced by linear approximations.
In the world of linear equations we thought we knew that systems described by
simple equations behaved in simple ways, while those described by complicated
equations behaved in complicated ways. In the non-linear world, simple deter-
ministic equations may produce an unsuspected richness and variety of behav-
ior. On the other hand, complex and seemingly chaotic behavior can give rise to
ordered structures, to subtle and beautiful patterns.'> Small inputs in a closed
system may produce large, unpredictable consequences, and these systems may
jump from ordered states to chaotic states, based on those small inputs. This
feature is the consequence of the frequent occurrence of self-reinforcing feed-
back processes.

The point of chaos theory is that the fate of the system is determined by small
factors, which become magnified over time. It is the fact that these factors are
too many and too small to know that causes the system to be unpredictable. The
behavior of chaotic systems is not merely random but shows a deeper level of
patterned order. Advances in computer technology as well as new mathematical
techniques appearing in the 1970s and 1980s enabled scientists to make these
underlying patterns visible in distinct shape.

The philosophical thrust of chaos theory is that uncertainty can be caused by
small changes, which, even if these changes are anticipated, result in an unpre-
dictable system. This does not mean that the behavior of the system is totally
unpredictable. Long-term trends can be distilled with a certain level of probab-
ility. The range of change can to some extent be estimated. However, the ‘Sensi-
tivity to Initial Conditions’ (SIC) of many systems does force one to shift from a
quantitative towards a qualitative analysis'® as long-term predictions are mean-
ingless. Interestingly for understanding Boyd, this condition of SIC offers yet
another dimension of fundamental uncertainty. As Gell-Mann notes, ‘chaos
gives rise to effective indeterminacy at the classical level over and above the
indeterminacy in principle of quantum mechanics’.'

Phase space and forks in the road

To describe non-linear behavior of systems the idea of ‘phase space’ was
coined, which describes the range of positions a system can occupy.”” The
problem with chaotic systems is that, unlike a clock’s pendulum (which will
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slowly return to a standstill), they never pass through the same point, i.e. the
system never repeats itself, so that each cycle of a pendulum (to continue the
example) covers a new region of phase space. It will not be possible to predict
which point in phase space the system will pass through at a certain time but it
will be possible to map the phase space, for in spite of the seemingly erratic
motion, the points in phase space are not randomly distributed. Together they
form a complex, highly organized pattern (aptly named attractor) which com-
puters are able to visualize.

When energy is added to the system, the system moves further away from
equilibrium and moves to the edges of the phase space. In the absence of
significant perturbations, a dissipative system will usually follow a ‘normal’
linear trajectory. There will be the usual boundary testing, but in the absence of
any sustained increase in environmental energy, the system will return to its ori-
ginal point of reference. At some point such movement may be due to internal
micro-fluctuations or due to external perturbations from the environment. This
may give rise to a self-amplifying cycle. At the boundary zone, far-from-
equilibrium, systems may bifurcate.

The bifurcation point is a crisis point of a system, where the variables of para-
meters fluctuate constantly. The system first fluctuates between two or more new
points, and as the oscillations continue it will abandon the original path and
‘chooses’ between two possible new trajectories on the basis of very small differ-
ences in the values of the controlling parameter(s) at the point of change. Figure
4.1 depicts a bifurcation diagram for chemical reactions far-from-equilibrium.'¢

Change is the result of perturbation beyond a boundary. This perturbation
may be very small, but due to the non-linearity of complex systems, the outcome
can be a radical regime change. It signifies the transition of a system from the
dynamic regime of one set of attractors, generally more stable and simpler ones,
to the dynamic regime of a set of more complex and chaotic attractors. Alterna-
tively, the system may find a new area of stability. Dissipative structures thus
evolve. They make a transformation from the apparently chaotic to increasingly
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Figure 4.1 Bifurcation diagram.
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ordered state on the other side of the bifurcation point. Dissipative structures
thus manifest the process of self-organizing. They arise spontaneously and may
evolve towards greater complexity and a higher degree of the system’s order.
However, the move into the chaotic regime, to the bifurcation point, may also
lead to a fatal perturbation that causes the system to disintegrate. Thus bifurca-
tion also denotes a critical state in which the system either evolves or becomes
extinct.'” This obviously has implications for strategic theory.

Which path it will take will depend on the system’s history, and on various
external conditions and can never be predicted. The existence of bifurcations at
which the system may take several different paths therefore implies also that
indeterminacy is another characteristic of Prigogine’s theory, adding another
‘producer’ of fundamental uncertainty of dissipative systems to the indetermi-
nacy due to non-linearity caused by the SIC property.'® It means, in the words of
Nicolis, that ‘we therefore give up the idea of obtaining exact results of a global
character and limit our attention to the local behavior of the solutions in the

vicinity of the bifurcation point’."

From chemistry to life: autopoiesis

Subsequently a multitude of such processes were discovered in physical and bio-
logical systems. In biochemical systems, such as enzymes, when exposed to
energy flows, different catalytic reactions were found to combine to form
complex networks that sometimes contain closed loops, in which the enzymes
produced in one cycle act as catalysts in the subsequent cycle. These cycles
turned out to be not only remarkably stable, but also capable of self-replicating
and of correcting replication errors, which meant that they can conserve and
transmit complex information. A striking lifelike property of such cycles is their
ability to evolve by passing through instabilities and creating successively
higher levels of organization that are characterized by increasing diversity and
richness of components and structures.?

In the early 1970s Maturana and Varela made the step from non-living to
living systems. They asserted that the nervous system operates as a closed
network of interactions, in which every change of the interactive relations
between certain components always results in a change of the interactive rela-
tions of the same or of other components. The circular organization of the
nervous system is the basic organization of all living systems. Living systems
are organized in a closed causal circular process that allows for evolutionary
change in the way the circularity is maintained, but not for the loss of the circu-
larity itself. This also implied that the components that specify the circular
organization must also be produced and maintained by it.

They coined the term ‘autopoietic system’ for such a network of production
processes, in which the function of each component is to participate in the pro-
duction or transformation of other components in the network. The product of
the system’s operation is its own organization. This is the ‘self-generating’ prop-
erty. This production includes the creation of a boundary — for instance the
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membrane of a cell — that specifies the domain of the network’s operations and
defines the system as a unit.>! Autopoictic systems are ‘self-bounded’, and
the boundary is an integral part of the network. The final property is ‘self-
perpetuation’: all components are continually replaced by the system’s processes
of transformation.

Autopoietic systems are ‘organizationally closed’ in the sense that their order
and behavior are not imposed by the environment but are established by the
system itself. In other words, living systems are autonomous. This does not
mean they are isolated from their environment. On the contrary, they interact
with the environment through a continual exchange of energy and matter. Here
the dissipative feature of open systems is applicable. Living systems are ‘struc-
turally open’ for matter and energy, which flow continually through the system,
but the system maintains a stable form, and it does so autonomously through
self-organization.?”” It preserves the web-like pattern of organization but under-
goes continual structural changes.

It accomplishes this through a developmental process of ‘structural coupling’
with the environment. New connections in the autopoietic network are created
either through environmental influences or as a result of the system’s internal
dynamics. Structural coupling refers to recurrent interactions with the environ-
ment, each of which triggers structural changes in the system. For instance, an
organism’s nervous system changes its connectivity with every sense
perception.”

However, in keeping with the autonomous character of autopoietic systems,
the environment only triggers the structural changes, it does not specify or direct
them. Not all disturbances cause structural changes. It is the living system that
specifies which perturbations from the environment trigger them.?* There are
many disturbances that do not cause structural changes because they are
‘foreign’ to the system. In this way each living system builds up its own distinc-
tive world according to its own distinctive structure. As it keeps interacting with
its environment, a living organism will undergo a sequence of structural
changes, and over time it will form its own, individual pathway of structural
coupling.

At any point on this pathway, the structure of the organism is a record of pre-
vious structural changes and thus of previous interactions, i.e. history. The
organism’s structure conditions the course of its interactions and restricts the
structural changes that the interactions may trigger in it. The implication is that
the structural changes in the system constitute acts of cognition.”® Rather than
suggesting that the system adapts to an environment or that the environment
selects the system configuration that survives, autopoiesis places principal
emphasis on the way the total system of interactions shapes its own future.?

Influenced in the 1960s by cybernetics, Maturana postulated that the nervous
system is not only self-organizing but also constantly self-referring. This
implied that perception cannot be viewed as the representation of an external
reality but must be understood as the continual creation of new relationships
within the neural network. Perception, and more generally, cognition, do not
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represent an external reality, but rather specify one through the nervous system’s
process of circular organization. Thus Maturana hypothesized that the process of
circular organization itself (with or without a nervous system) is identical to the
process of cognition.

From that he drew the conclusion that living systems are cognitive systems,
and living as a process is a process of cognition. The living system is a multiple
interconnected network whose components are constantly changing. There is
great fluidity in this network, which allows the system to respond to distur-
bances from the environment. The range of interactions a living system can have
with its environment is defined as its ‘cognitive domain’ and as the complexity
of a living organism increases, so does its cognitive domain.?’

The link with Boyd’s work is obvious, as is the link with Polanyi’s notion of
tacit knowing. Structural coupling, for instance, is evident in Boyd’s assertion
shown earlier that:?®

Orientation is the schwerpunkt. It shapes the way we interact with the
environment]. . .].

In this sense
Orientation shapes the character of present observations-orientation-

decision-action loops — while these present loops shape the character of
future orientation.

Indeed, Boyd followed developments in the fields of cognitive sciences and
neurophysiology closely.” In fact, he explicitly included three sections in his
briefing The Strategic Game of ? and ?*° in which Maturana’s concept of struc-
tural coupling clearly comes to the fore:*'

[...]a neuron’s fibers can change significantly in a few days or weeks,
presumably in response to changing demands on the nervous system ...
research has shown neurons continually rewire their own circuitry, sprout-
ing new fibers that reach out to make contact with new groups of other
neurons and withdrawing old fibers from previous contacts.... This
rewiring process may account for how the brain improves one’s abilities
such as becoming proficient in a sport or learning to play a musical instru-
ment. Some scientists have suggested that the brain may use this method to
store facts.[. . .]

[...]the complexity of the human brain is dependent upon a vast number
of synapses (connections) between brain cells ... these synaptic connec-
tions are established or fall by the wayside according to how frequent
they’re used. Those synapses which are in frequent use tend to endure (‘are
stabilized’) while others are eliminated ... In other words, ... interaction
with the environment . .. [exerts] ... tremendous influence on the way the
human brain works and how it has evolved.
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Some pages later Boyd combined dissipative structures, autopoiesis, Gdodel,
Heisenberg and the Second Law of Thermodynamics to take the audience
slowly towards the essence of strategy. Like Goodwin, who had told him that
‘deprivation produces disorder’, Boyd notes that:*

Physical as well as electrical and chemical connections in the brain are
shaped by interacting with the environment. Point: without these interac-
tions we do not have the mental wherewithal to deal or cope with that
environment.

Godel’s Incompleteness Theorems, Heisenberg’s Uncertainty Principle,
and the Second Law of Thermodynamics, all taken together, show that we
cannot determine the character or nature of a system within itself. More-
over, attempts to do so lead to confusion and disorder — mental as well as
physical. Point: We need an external environment, or outside world, to
define ourselves and maintain organic integrity, otherwise we experience
dissolution/disintegration — i.e., we come unglued.

Living systems are open systems; closed systems are non-living systems.
Point: If we don’t communicate with the outside world — to gain informa-
tion for knowledge and understanding as well as matter and energy for sus-
tenance — we die out to become a non-discerning and uninteresting part of
that world.

Beyond open and chaotic systems: complexity theory

Complex adaptive systems

These concepts return in complexity theory. Complexity theory and chaos
theory are now mostly mentioned interchangeably. Indeed, the term ‘chaoplex-
ity’ has been coined. It is not so much an organized, rigorous theory as a collec-
tion of ideas that have in common the notion that within dynamic patterns there
may be underlying simplicity. In 1987 the publication of James Gleick’s Chaos:
Making a New Science and Mitchell Waldrop’s Complexity: The Emerging
Science at the Edge of Order and Chaos, introduced this new area of intellectual
activity.®

Briefly stated, complexity theory examines emergent order in large, interac-
tive, adaptive networks such as neural networks or ecosystems.** These Complex
adaptive systems (CAS) co-evolve with the environment through self-organizing
non-linear behavior of agents navigating ‘the fitness landscapes’. Under selec-
tive pressure they exhibit hierarchical self-organization.®> They also exhibit
emergence: the interactions of agents may lead to emerging global properties
that are strikingly different from the behaviors of individual agents. These prop-
erties cannot be predicted from prior knowledge of the agents. The global prop-
erties in turn affect the environment that each agent ‘sees’, influencing the
agents’ behaviors. A synergistic feedback loop is thus created; interactions
between agents determine emerging global properties, which in turn influence
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the agents. Self-organization arises as the system reacts and adapts to its exter-
nally imposed environment. Such order occurs in a wide variety of systems,
including for example convective fluids, chemical reactions, certain animal
species, and societies.

Complexity theory deals with behavior at ‘the edge of chaos’, where sponta-
neous organization, life and consciousness can occur. Complex systems have
acquired the ability to bring order and chaos into a special balance (i.e. the edge
of chaos), they never quite lock into place, yet never quite dissolve into turbu-
lence either. The edge of chaos is where life has enough stability to sustain itself
and enough creativity to deserve the name of life, it is where new ideas and
innovative genotypes are forever nibbling away at the edges of the status quo.*

There is no optimum in system fitness. Dynamic systems can occupy a
‘universe’ composed of three regions.’’

e The first is an ordered, stable region. Perturbations to the systems tend to
die out rapidly, creating only local damage or changes to the system.
Information does not flow readily between the agents.

e In the second region, chaotic behavior is the rule. Disturbances propagate
rapidly throughout the system, often leading to destructive effects.

e The final region is the boundary between the stable and chaotic zones.
Known as the complex region or the ‘edge of chaos’, it is a phase transition
zone between the stable and chaotic regions.

Deep in the ordered regime, perturbations cannot propagate through the
system. Deep in the chaotic regime, the system would be too sensitive to small
perturbations to maintain its organization.®® Thus, complex behavior is on the
border between predictability and non-predictability. Complex systems possess
characteristics of both stable and chaotic systems. On the one hand they exhibit
sufficiently stable behavior to allow retention of information, to transfer
information across different systems and across time, and to reproduce them-
selves, on the other hand, they are sufficiently chaotic to permit the creative use
of information and to allow change.

Complex Systems, for short, are quite different from most systems that have
been studied scientifically. A remarkable finding is that different non-linear
systems have inherently identical structures. Whether it refers to biological evo-
lution, the behavior of organisms in ecological systems, the operation of the
mammalian immune system, learning and thinking in animals, the behavior of
investors in financial markets, political parties, ant colonies, etc., the systems
feature common processes.*’ It teaches modesty too, for it points to fundamental
limits in our ability to understand, control and manage the world, and the need
for us to accept unpredictability and change.*

Several other brief observations can be made about the make up and behavior
of complex adaptive systems (Box 4.3).*!
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e They are systems that are networks of ‘agents’ acting in parallel. In a
brain the agents are nerve cells, in ecologies the agents are species, in
an economy the agents are firms and individuals or even nations.

e Each agent finds itself in an environment produced by its interactions
with the other agents in the system.

e Itis constantly acting and reacting to what the other agents are doing.
And because of that essentially nothing is fixed in its environment.
The control of complex systems is highly dispersed. There is not, for
example, a master neuron in the brain.

e Organization within these systems is created by both competition and
cooperation with other systems.

e A complex adaptive system has many levels of organization, with
agents at any one level serving as the ‘building blocks’ for agents at a
higher level. Cells will form a tissue, a collection of tissues will form
an organ, organisms will form an ecosystem.

e Complex adaptive systems typically also have many niches, each one
of which can be exploited by an agent adapted to fill that niche.

e There are intercommunicating layers within the hierarchy. Agents
exchange information in given levels of the hierarchy, and different
levels pass information between themselves as well.

e  Correspondingly, the complex system has a number of disparate time
and space scales.

e Complex systems are constantly revising and rearranging their build-
ing blocks as they gain experience.

Complex adaptive systems anticipate the future.

They exhibit coherence under change, via conditional action and
anticipation. For this they employ internal models of the world (as in
systems theory).

e They are characterized by rich patterns of tight, moderate and loosely
coupled linkages. Chains of interdependency branch in complicated
patterns among actors. This protects the system against environmental
shock by providing multiple paths for action. If one pattern of inter-
dependency in a network is disrupted, the dynamic performed by that
subsystem can usually be rerouted to other areas of the network. This
makes it difficult to damage or destroy the complex system, for
complex interaction leads to amazing resilience.

e Complex systems are robust (or fit). They resist perturbation or inva-
sion by other systems.

e Importantly, all operate in accordance with the Second Law of Ther-
modynamics, exhibiting entropy and winding down over time unless
replenished with energy.

Box 4.3 Features of complex adaptive systems.
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Schemata

A key behavior of complex systems is their ability to process information and
use of schemas.* This is similar to the idea of mental modules of systems
theory. Systems sense their environments and collect information about
surrounding conditions. They then respond to this information via a set of
internal models that guide their actions. In the data stream a system identifies
particular regularities and compresses them in concise schemas or internal
models (in psychology schemas refer to a pattern used by the mind to grasp an
aspect of reality). This schema is used to sift through data in subsequent stages,
to describe the environment and make predictions of events. The descriptions
can be more or less accurate and the prescriptions can lead to more or less favor-
able outcomes. All these consequences are then fed back to exert ‘selection pres-
sures’ on the competition among various schemata. A schema has several
functions: a description of an observed system, a prediction of events, or a pre-
scription for behavior of the complex adaptive system itself. Whether complex
systems adapt to change depends in part on their capability to process informa-
tion, to form and select adequate models and to anticipate. Thus variants of the
model are subject to selection and progressive adaptation.®

‘Maladaptive schemata’ exist too. In a section that offers direct associations
with Boyd’s work, Gell-Mann notes that one of the most common reasons for
the existence of maladaptive schemata is that they were once adaptive, but under
conditions that no longer prevail. The environment has changed at a faster rate
than the evolutionary process can accommodate. Moreover, a system’s mechan-
isms for varying and selecting schemata may lag behind.* Compare this with
Boyd when he asserts in the more recently developed presentation The Concep-
tual Spiral that:

People using theories or systems evolved from a variety of information will
find it increasingly difficult and ultimately impossible to interact with and
comprehend phenomena or systems that move increasingly beyond and
away from that variety — that is, they will become more and more isolated
from that which they are trying to observe or deal with, unless they exploit
the new variety to modify their theories/systems or create new theories/
systems.*

Figure 4.2 shows Gell-Mann’s graphic illustration of the way a complex adap-
tive system works through the functioning of schemata, showing close parallels
with Boyd’s OODA loop graphic and Boyd’s view on the function of doctrine,
shared experience, culture and other factors included in his notion of orientation
pattern.*
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Figure 4.2 Functioning of schemata according to Murray Gell-Mann. From The Quark
and the Jaguar by Murray Gell-Mann. Copyright 1994 by Murray Gell-
Mann. Reprinted by permission of Henry Holt and Company, LLC.

Levels of adaptation

This naturally leads to the key theme of adaptation and evolution. Adaptation
takes place on at least four different levels:*’

1 Direct adaptation takes place as a result of the operation of a schema that is
dominant at a particular time (as in a thermostat or cybernetic device). None
of the behavior requires any change in the prevailing schema.

2 The next level involves changes in the schema, competition among various
schemata, and the promotion or demotion depending on the action of selec-
tion pressures in the real world.*®

3 The third level of adaptation is the Darwinian survival of the fittest. A
society may simply cease to exist as a consequence of the failure of its
schemata to cope with events.

4 The fourth level is directed evolution, which is caused by selection pres-
sures exerted by individual human beings.

The first three modes of adaptation are characterized by increasing flexibility
and decreasing reversibility. Successive modes of adaptation restore as much as
possible the flexibility that the organism has lost under environmental stress.
The flexibility of an individual will depend on how many of its variables
are kept fluctuating within their tolerance limits; the more fluctuations, the
greater the stability of the organism. For populations of organisms the criterion
corresponding to flexibility is variability. Maximum genetic variation within a
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population provides the maximum number of possibilities for evolutionary
adaptation.*

The three levels of adaptation take place, generally speaking, on different
time scales. An existing dominant schema can be translated into action right
away; within days or months. A revolution in the hierarchy of schemata is
generally associated with a longer time scale, although the culminating events
may come swiftly. Extinctions of societies usually take place at still longer inter-
vals of time. Obviously, the question whether adaptation is successful at any one
level is in large part a function of the measure of the rate of change of the
environment in relation to the rate of adaptation an organism is capable of, a
theme close to Boyd’s heart.

He included this notion of different hierarchies and time-horizons in Pat-
terns of Conflict. The pattern of success in war consists of a combination of
activities to disrupt the adaptability of the opponent at the tactical, the grand
tactical, the strategic and grand strategic level. And although conceptually the
activities at the different levels are similar, Boyd recognized that in practice
adaptation at each level required a specific type of action and involved a spe-
cific time horizon. At the highest level, Boyd formulates the ‘national goal’ and
‘grand strategy’ as: ‘Improve our fitness, as an organic whole, to shape and
cope with an ever-changing environment.”*® This requires a grand strategy that
creates the favorable conditions. At this level this implies, according to Boyd,
that

For success over the long haul [. . .] one needs some unifying vision that can
be used to attract the uncommitted as well as pump-up friendly resolve and
drive and drain-away or subvert adversary resolve and drive. [...] what is
needed is a vision rooted in human nature so noble, so attractive that it not
only attracts the uncommitted and magnifies the spirit and strength of its
adherent, but also undermines the dedication and determination of any com-
petitors or adversaries.’!

This unifying vision is

A grand ideal, overarching theme, or noble philosophy that represents a
coherent paradigm within which individuals as well as societies can shape
and adapt to unfolding circumstances — yet offers a way to expose flaws of
competing or adversary systems.*’

Thus, at the grand strategic level, Boyd addresses the societal level and does not
talk of rapid OODA looping but of an attractive and agreeable ideology which
fosters internal unity and offers a ‘moral high ground’ which is conducive to
creating alliances. It favors cooperation, or at least does not unnecessarily arouse
animosity. It must act as ‘a catalyst or beacon around which to evolve those
qualities that permit a collective entity or organic whole to improve its stature in
the scheme of things’.** One level down, he formulates his view of the general
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‘strategic aim’ in purely neo-Darwinian terms as: ‘Diminish adversary’s capac-
ity while improving our capacity to adapt as an organic whole, so that our adver-
sary cannot cope while we can cope with events/efforts as they unfold.” His
advice for strategy is geared more specifically towards the military organization.
As at the grand-strategic level, it is not the temporal dimension which is the
prime focus, but the set of factors (or in Boyd’s words ‘connections’) that glue
the enemy system together at the strategic level. Boyd’s view on strategy makes
it comparable to ‘level-two’ adaptation in which the emphasis lies on schemata,
for the ‘strategy’ should:

Penetrate adversary’s moral-mental-physical being to dissolve his moral
fiber, disorient his mental images, disrupt his operations, and overload his
system, as well as subvert, shatter, seize or otherwise subdue those moral-
mental-physical bastions, connections, or activities that he depends
upon/[...J*

At the ‘grand-tactical level’ Boyd shifts his attention towards the enemy
command system and the connections between units that hold them together so
they operate coherently at the operational level. Together with the ‘tactical level’
it can be compared with direct adaptation, in which time pressure is more
prominently a factor than in the former two levels. The pattern for success at the
grand-tactical level is to:

Operate inside adversary’s OODA loops [...] to create tangles of threaten-
ing and/or non-threatening events/efforts as well as repeatedly generate mis-
matches between those events/efforts adversary observes, or imagines and
those he must react to, to survive;

thereby

Enmesh adversary in an amorphous, menacing, and unpredictable world of
uncertainty, doubt, mistrust, confusion, disorder, fear, panic, chaos [...];

thereby

maneuver adversary beyond his moral-mental-physical capacity to adapt or
endure so that he can neither divine our intentions nor focus his efforts to
cope with the unfolding strategic design [...]*

At the ‘tactical level’ units should:

OODA more inconspicuously, more quickly, and with more irregularity as
basis to keep or gain initiative as well as shape and shift main effort: to
repeatedly and unexpectedly penetrate vulnerabilities and weaknesses
exposed by that effort[. . .]*
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Ecosystems and fitness landscapes

Capra noted in 1982 that one of the key insights of research in the 1970s and
1980s had been that the tendency to associate, establish links, live inside one
another and cooperate is an essential characteristic of living organisms. Larger
networks of organisms form ecosystems, together with various inanimate com-
ponents linked to the animals, plants, and microorganisms through an intricate
web of relations involving the exchange of matter and energy in continual
cycles. Like individual organisms, ecosystems are self-organizing and self-
regulating systems in which particular populations of organisms undergo
periodic fluctuations.

Ecological communities are not likely to reach or even closely approach an
ultimate steady state, as each species evolves in the presence of constantly
changing congeries of other species. Such changes offer niches organisms can
fill in. In both economics and ecology, the advent of a new business or a new
organism (or of a new type of behavior) will alter the ‘fitness landscape’ for the
other members of the community.

Fitness is a biological concept that describes the relative success of a
species in relation to others in its environment and can be seen as a measure of
how well an agent is adapted to its niche in the landscape. Competition can be
said to occur on a fitness landscape. That landscape is not fixed but changes in
response to the effects of the actions of all other actors. Indeed, always explor-
ing, seeking out opportunities, experimenting with novelty, the complex adap-
tive system tries out increases in complexity and occasionally discovers
solutions that open up the possibility of whole new structures, including
new kinds of complex adaptive systems. This is emergent order through self-
organization.

There are several key elements determining the strength of an ecosystem,
which can also be found in Boyd’s work, in particular in his arguments concern-
ing command and control. Boydian elements such as variety, harmony, trust,
flexibility, the OODA loop, shared experience, organization in semi-autonomous
units mirror the descriptors of an ecosystem:

Interdependence

Feedback (and cyclical flow of resources)
Cooperation

Partnership

Flexibility

Diversity

The flexibility of an ecosystem is a consequence of its multiple feedback
loops, which tend to bring the system back into balance whenever there is
a deviation from the norm due to changing environmental conditions. Dis-
turbances are ever-present because things in the environment change all
the time. The net result is continual fluctuation. All the variables we can observe
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in an ecosystem — population densities, available nutrients, weather patterns
and so forth — always fluctuate. The more variables are kept fluctuating, the
more dynamic is the system, the greater is its flexibility, and the greater is its
ability to adapt to changing conditions. Lack of flexibility manifests itself as
stress in the system. This will occur when one or more variables of the system
are pushed to their extreme values, which induces increased rigidity throughout
the system.

The role of diversity is closely connected with the network’s structure. A
diverse ecosystem will also be resilient, because it contains many species with
overlapping ecological functions that can partially replace one another. A
diverse community will be able to survive and reorganize itself because a
damaged link in the network can at least partially be compensated for by other
links. In other words, the more complex the network is, the more complex its
pattern of interconnections, the more resilient it will be. Repeating earlier obser-
vations from systems theory, diversity means many different relationships, many
different approaches to the same problem.’’

Perpetual novelty

Indeed, change, novelty and mismatches are what keep the evolutionary process
going. If the discovery of uncertainty was the start of the paradigm shift, the dis-
covery of the essence of perpetual novelty may be considered one of the key
themes of the Prigoginian era. And instead of chance and random mutations
driving evolution, as classical Darwinist theory asserts, it is the capacity to learn,
to propagate successful traits and schemata, and to recombine in novel relation-
ships, that leads to the emergence of adaptation and evolution. As Prigogine
observes, ‘nature is indeed related to the creation of unpredictable novelty’,
while Holland asserts that complex adaptive systems are characterized by ‘per-
petual novelty’.%’

Boyd would make this reveling in novelty, combined with the pervasive pres-
ence of uncertainty, key themes. If uncertainty is indeed pervasive, it is impera-
tive for organizations to create the ability to operate comfortably in this
condition; in fact, they need to embrace it and turn the capacity to their advant-
age by introducing uncertainty and novelty into the environment themselves.
Destruction and Creation, and in particular his last major presentation — The
Conceptual Spiral — revolve around this very theme. Indeed, the major works
Boyd studied early on, such as those of Popper, Polanyi, Kuhn and Piaget are
pregnant with this theme. Moreover, the bibliography attached to Patterns of
Conflict includes many books on the role of uncertainty, surprise and the value
of deception.®® In The Conceptual Spiral, Boyd lists nine ‘producers’ of uncer-
tainty, features that are contained within the theories, systems, processes, etc.
that we employ to make sense of the world (Box 4.4).%!

The last mentioned feature implies that novelty is not only an endemic prop-
erty of our environment, it is also a fundamental characteristic of social systems
and activities. Our own schemata and the interaction among schemata of people
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e  Uncertainty associated with the unconfinement, undecidability, incom-
pleteness theorems of mathematics and logic.

e Numerical imprecision associated with using the rational and irra-
tional numbers in the calculation and measurement processes.

e Quantum uncertainty associated with Planck’s Constant and Heisen-
berg’s Uncertainty Principle.
Entropy increase associated with the Second Law of Thermodynamics.
Irregular and erratic behavior associated with far-from-equilibrium
open non-linear processes or systems with feedback.

e Incomprehensibility associated with the inability to completely
screen, filter, or otherwise consider the spaghetti-like influences from
a plethora of ever-changing, erratic, or unknown outside events.

e  Mutations associated with environmental pressure, replication errors,
or unknown influences in molecular and evolutionary biology.

e Ambiguity associated with natural languages as they are used and
interact with one another.

e Novelty generated by the thinking and actions of unique individuals
and their many-sided interactions with each other.

Box 4.4 Boyd’s list of sources of uncertainty.

produce mismatches. The OODA loop is both the way we make sense of the
world as well as the source of further uncertainty: ‘Novelty is produced by a
mental/physical feedback process of analysis and synthesis that permits us to
interact with the world so that we can comprehend, cope with, and shape that
world as well as be shaped by it.”® Boyd further highlights how novelty is the
one feature that social systems need to take into account:

The presence and production of mismatches are what sustain and nourish
the enterprise of science, engineering, and technology, hence keep it alive
and ongoing — otherwise there would be no basis for it to continue.*

The practice of science/engineering and the pursuit of technology not only
change the physical world we interact with — via new systems, new
processes, new etc. — but they also change the mental/physical ways by
which we think about and act upon that world.

In this sense
The practice of science/engineering and the pursuit of technology permit us

to continually rematch our mental/physical orientation with that changing
world so that we can continue to thrive and grow in it.
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Put simply

The practice of science/engineering and the pursuit of technology affects us
personally as individuals, as groups, or as societies by changing our orienta-
tion to match with a changing world that we, in fact, help change.®

In a lengthy section he explains how this relates to his investigation on winning
and losing. In a passage that seems to marry ideas ranging from Polanyi to those
of Gell-Mann, Boyd states that

Novelty is produced continuously, if somewhat erratically or haphazardly.
In order to thrive and grow in such a world we must match our thinking and
doing, hence our orientation, with that emerging novelty. Yet, any orienta-
tion constrained by experiences before that novelty emerges introduces mis-
matches that confuse or disorient us. However, the analytical/synthetic
process permits us to address these mismatches so that we can rematch
thereby reorient our thinking and action with that novelty. Over and over
this continuing whirl of re-orientation, mismatches, analysis/synthesis
enables us to comprehend, cope with, and shape as well as be shaped by
novelty that literally flows around and over us.%

Novelty enters strategy when Boyd concludes that winning and losing revolves
around the capability to deal with uncertainty and to exploit this feature of
novelty in the contest with opponents:

Since survival and growth are directly connected with the uncertain, ever-
changing, unpredictable world of winning and losing we will exploit this
whirling (conceptual) spiral of orientation, mismatches, analysis/synthesis,
reorientation, mismatches, analysis/synthesis.%

It seems, then, that in Conceptual Spiral of 1992 Boyd comes full circle when
we compare this statement with the following of Piaget: ‘Dialectic over and over
again substitute “spirals” for the linear or “tree” models with which we start, and
these famous spirals or non-vicious circles are very much like the genetic circles
or interactions characteristic of growth.”®

Science obviously influenced the content of his slides and the themes of his
thinking. Boyd’s work is rooted in a fundamental philosophical debate, and
Boyd derived specific insights from this debate on the nature of knowledge and
the process of knowing. Both revolve around the pervasive presence of uncer-
tainty. This theme would become the starting point, and the foundation, of his
work. The cognitive process, which through various strategies constantly exerts
itself to minimize the effects of uncertainty, in both individuals and organi-
zations, would become the second point of gravitation of his work. The third,
and closely related, process Boyd was constantly focusing on concerned the
dynamics of open non-linear systems, and more precisely, the myriad processes
of adaptation at the various levels of a system and its subsystems.
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In that respect Boyd may be considered the first ‘postmodern strategist’, for he
did for strategic thinking what others did in other fields of social studies, when
they were confronted with these developments in physics and the natural sciences.

The postmodern turn

Boyd developed his ideas while postmodernism arose to prominence in cultural
and scientific life, when key figures such as Lyotard, Derrida, Habermas, Fou-
cault, Baudrillard, Bauman and Giddens published widely discussed studies on
the ‘postmodern condition’,*® in response to the scientific breakthroughs of the
previous decades and the social and cultural revolution of the 1960s. Major
sources of influence were evolutionary biology and ecology, quantum mechanics
and relativity theory, cybernetics and information theory, and chaos and com-
plexity theory.®” These key figures of postmodernism claimed that the modern
mechanistic, reductionist and determinist worldview of Newtonian physics was
giving way in the twentieth century to a new mode of scientific thinking based
on concepts such as entropy, evolution, organism, indeterminacy, probability,
relativity, complementarity, interpretation, multispectrality, chaos, complexity
and self-organization. It became a leading school of thought in Europe,” perme-
ating virtually all facets of contemporary life in the West.

Postmodernism has gained several meanings” and has left few disciplines
untouched.” It is a “periodizing’ category in which the pre-modern leads via the
modern to the late- or postmodern era and the ‘information society’.” In the social
and ethical dimension one can also discern a nihilist or extreme relativist position,
that claims that anything goes in terms of truth and values, that there is no progress,
and that certainly the modern Western society is not the exponent of progress. It
points at a failing of the ‘Enlightenment project’ and features an absolute relativism
towards claims or paradigms for understanding reality.” A more moderate view —
critical postmodernists” — considers the positivistic method, with its claims of
objectivity or limited subjectivity, as invalid, opposing that phenomena can consti-
tute themselves as objects of knowledge independently of discursive practices.
What counts as a socially meaningful object or event is always the result of an
interpretive construction of the world out there, based on a shared system of codes
and symbols, of languages, life worlds and social practices. Reality and knowledge
about it are subjective and contextual.” But not all views are equal, some are more
privileged by offering a better, more plausible, more explanatory narrative.

A short look at this development will illustrate the extent of the validity of
Boyd’s synthesis and application of scientific developments, as well as improve our
understanding of Boyd’s ideas; for his concern with, and take on, epistemology,
and the centrality in Boyd’s work of the factor of uncertainty, his insistence on
exploiting a multitude of ideas and perspectives for understanding and shaping
action, and his deconstructive method of pulling perspectives apart and look for
new possible connections and meaning, is shared with postmodern notions such as
deconstructionism and structuration theory. A description of three dominant strands
of thought of postmodernism will paint this part of the canvas of Boyd’s Zeitgeist.
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Lyotard and Boyd

As in Boyd’s work, knowledge production is at the heart of what many consider
the core text of postmodernism: Lyotard’s book The Postmodern Condition, a
Report on Knowledge, published in French in 1979 and in English in 1984. Influ-
enced in part by Heisenberg and Godel,”” Lyotard’s aim is to study the condition
or status of knowledge about society in the postmodern age.”® Like Boyd’s
opening essay, Lyotard is concerned with the basic conceptual frameworks that
we adopt in order to understand modern life. He argues that the Enlightenment
model of science does not apply to current social life, because the main feature of
the Enlightenment approach to knowledge is its concern to be scientifically
legitimate, which in this sense implies objective and impartial knowledge of the
world. He introduces the term ‘narrative’ to explain that knowledge is in fact the
outcome of a multiplicity of discourses, of narratives that are locally determined
(vide Geertz), not legitimated externally. Different institutions and different con-
texts produce different narratives, which are not reducible to each other. He
argues for a narrative understanding of knowledge, portraying it as a plurality of
smaller stories that function well within the particular contexts where they apply.

Lyotard asserts that the Enlightenment picture of pure knowledge itself is just
such a narrative and even a myth, because it derives its legitimacy by reference
to a higher level storyline, which he terms ‘meta-narratives’. Such meta-
narratives contain hidden value statements and particular worldviews. And if the
objective grandeur of science actually always turns out to rest upon some sort of
meta-narrative or other — none of which can be objectively proven or refuted,
but each acting as the philosophical rationalization of human ideologies — then
the very claim of objectivity and value-neutrality is spurious, deceitful and self-
canceling. Subsequently, no meta-narrative is inherently privileged over any
other, indeed, we need to be very skeptical about the ultimate truth-claims of all
meta-narratives.”

This does not indicate that every individual can stake a claim for truth, nor
that knowledge is an illusion. Knowledge and meaning are constituted through
the networked nature of individuals: a person is always located at ‘nodal point’
of specific communication circuits. The self is understood in terms of a ‘fabric
of relations’, a node in a network. There is ‘local determinism’. There are ‘inter-
pretative communities’. Institutions such as universities, prisons, but obviously
also armed forces, form such interpretative communities. Such communities are
made up of both producers and consumers of particular kinds of knowledge, of
texts. Individuals and groups are held to control mutually within these domains
what they consider to be valid knowledge.®

Through relationships different local narratives interact, and produce know-
ledge. And within specific audiences, each having its own criterion of accredita-
tion, the reality of knowledge is a huge array of ‘moves’ within pragmatic
‘discourses’ or ‘language games’.®! Cilliers explains Lyotard’s view on the func-
tioning of the network in producing meaning in words that could be taken
directly out of Boyd’s briefing The Conceptual Spiral:
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No discourse is fixed or stabilized by itself. Different discourses — clusters
in a network — may grow, shrink, break up, coalesce, absorb others or be
absorbed. It is a self-organizing process in which meaning is generated
through a dynamic process, and not through the passive reflection of an
autonomous agent that can make ‘anything go’. Instead of being self-
sufficient and isolated, discourses are in constant interaction, battling with
each other for territory.

This dynamic of discourse also leads Lyotard, like Polanyi, to observe that
scientific progress is made through the meeting of dissension and destabilizing
forces with dominant views. Whereas paradigms aim to fix knowledge in a
permanent grid, Lyotard’s view is that we discard the idea of consensus. To pro-
liferate knowledge, we have to proliferate discourses without trying to fix them
into a permanent grid.** Thus, Boyd’s discussion on Gddel and Heisenberg could
as easily have included Lyotard.

Structuration Theory

Another idea central to social theory from the late 1970s onwards is the concept
of reflexivity of knowledge.® It forms a core element of Structuration Theory, a
leading theory concerning social change developed by sociologist Anthony
Giddens.* Social change can be explained by focusing either on contextual,
structural factors or on the actions of agents. Giddens explains instead that both
need to be examined and that both are mutually constituted. Agents act accord-
ing to the structural factors that constrain them and they form structures by
abiding by them, but also by changing them. The individual both initiates
change and participates in it. Structures — rules, ideas, institution and resources
recursively implicated in social reproduction — can be changed by action.®® The
structure—agency debate is relevant for strategy, for

structures do not determine outcomes, but define the potential range of
alternative strategies. Agents have the opportunity of choosing from several
strategies within the structure. Strategic action is the dialectical interplay of
intentional and knowledgeable, yet structurally-embedded actors and the
pre-constituted contexts they inhabit. Eventually, structure may also be
transformed by agency over time.*

From a military perspective this sounds like the doctrine development, or force
structuring processes in which previous experience, established practices and
organizational traditions and structures not only shape a military response but
also compete with new conceptual insights, more recent experiences, and
opportunities for improving organizational fitness.

At the heart of this theory is the individual as a conscious strategic actor,
making decisions based on experience and knowledge and amid uncertainty.
Indeed, in Giddens’ conception of postmodernity,’” uncertainty is dominant, as
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no pre-existing foundations of epistemology have been shown to be reliable. We
are living in a world of multiple authorities.*® The twentieth century proved that
all claims to knowledge are corrigible (including meta-statements made about
them) and this has become the existential condition in modern societies.
Although many forms of scientific knowledge are relatively secure, all must be
in principle regarded as open to question and at every juncture a puzzling diver-
sity of rival theoretical and practical claims are to be found in the ‘moving’ areas
of knowledge.®

Furthermore, knowledge is a factor for change. Modern man’s assumption
that an increase in knowledge concerning the social and natural world would
lead to greater certainty about the conditions under which we lead our lives, and
would thereby subject to human dominance what was once the domain of other
influences have proven false. The connections between the development of
human knowledge and human self-understanding have proved more complex.”
Giddens labels this connection ‘the reflexive appropriation of knowledge’. Mir-
roring Boyd’s views on military innovation, Giddens states that:

The reflexive nature of modern social life consists in the fact that social
practices are constantly examined and reformed in the light of incoming
information about those very practices, thus constitutively altering their

character’.”!

The production of systematic knowledge about social life becomes integral
to system reproduction ... knowledge applied to the conditions of system
reproduction intrinsically alters the circumstances to which it originally
referred.”

If an actor notices that his knowledge does not produce desired result in
action, he will seek to improve the accuracy of his knowledge. At the same time
the environment is constituted because of knowledge about it and that know-
ledge allows us to control it at the same time, and alter it. Knowing about the
economic behavior of people and nations allows us not only to observe and
understand, but also to design economic policy, thereby altering the economic
behavior and perhaps even altering the rules for economic behavior, and thereby
invalidating previous knowledge about economic behavior. Knowledge is thus
reflexive. Knowledge and observation lead simultaneously to understanding and
to uncertainty. This is what Giddens the ‘double hermeneutic’ of social life.”
The double hermeneutics problematizes exactly the relationship between self-
interpretations and second order interpretations. For not only do observers rely
on first-hand interpretations, their interpretations, in turn, can have a feedback
on the former.**

For Giddens, the growing awareness of inherent uncertainty of social life and
the conscious and deliberate embedding of reflexivity of knowledge in institu-
tions marks the nature of the postmodern condition. Boyd’s views on know-
ledge, his views on the function of orientation patterns, and the evolutionary
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nature of the development of strategic theory and military doctrine, are entirely
consistent with Giddens’ conceptualization of postmodernity.

Deconstructionism

In the same period that Boyd developed A Discourse out of his survey of a wide
variety of sources, pulling ideas apart and forming new syntheses, Derrida
became famous for his idea of deconstructionism. Originating from text analy-
sis, it holds that texts have no exact and final meaning and can be read in a
number of ways instead. Deconstructionism acknowledges that the observer of
social events and artifacts cannot possibly be objective, because he himself is
entangled in a history, with particular prejudices, language with specific mean-
ings, rituals and symbols etc., that color his perception. Deconstruction is a
journey fuelled by historical evidence, implicit and explicit assumptions, the
analyst’s worldview, etc., that yields different interpretations of particular texts,
in other words, an activity heavily influenced by what Boyd calls orientation.
Though none of the different interpretations can possibly equate to the author’s
understanding, a richer appreciation of the text is developed.”

Thus Lyotard, Giddens and the deconstructionists offer the view that reality —
facts, actors and behaviour — is in large part a social construction. Through dia-
logue, exploration, criticism and using various perspectives a picture can be painted
that gives us enough confidence to momentarily base our decisions on, a view that
closely correspond with the ideas Boyd put in his graphic of the OODA loop.

It is tempting to compare the deconstructive method with the way Boyd con-
structs his argument; the way he makes sudden connections between seemingly
disconnected insights, the way he frequently tears texts apart only to recombine
them in a slightly different order than before, and his deliberate refusal to
‘finish’ a briefing. Indeed, it goes to the heart of Boyd’s argument that the way
to survive and prosper is

by an instinctive see-saw of analysis and synthesis across a variety of
domains, or across competing/independent channels of information, in order
to spontaneously generate new mental images or impressions that match-up
with an unfolding world of uncertainty and change.’

It seems that he attempts to solve the problems posed by the characteristics of
the socially constructed world listed in Box 4.5.”

Combined, these schools thus agree on a multi-theoretical perspectivism. And
this eclecticism in theoretical approaches and ideas itself constitutes a post-
modern sensibility: ‘The postmodern world is now understood to be composed
of interpenetrating and multiple realities [...] these realities discount the utility
of mono-theoretical accounts. Instead, it suggests the need for multiple theo-
retical analysis’, Jarvis notes.”®

In the past two decades various authors have applied postmodern or critical
theory in studying war and security.” Constructivists focus on the normative
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1 We know the world only as we perceive it;
Our perceptions are based on learned interpretations;

3 This learning is social: we learn from and among persons in social
interactions.

4  The main vehicles which convey meaning are:

symbols, including language

cultural myths

the structure and practice of our institutions
our rules for congruent action.

o o0 o

5 These vehicles of meaning together construct:

a our world view: how the world works, causality in it, what is
valuable
our sense of ourselves, our identity and purpose

¢ our ideologies.

6  Our selves, our societies and institutions change continually through
interaction.

Box 4.5 A deconstructionist’s view on reality and cognition.

character of ideas, language, identities, images, belief systems and institutions as
sources of change, behavior and power.'® Meanwhile the very idea of security is
debated, involving a shift in focus from abstract individualism and contractual
sovereignty to a stress on culture, civilization and identity; the role of ideas,
norms and values in the constitution of that which is to be secured; and the
historical context within which this process takes place. Epistemologically, this
involves moving away from the objectivist, rationalist approach to a more inter-
pretive mode of analysis’.!”" A state is not only an actor, but also a social con-
struct that has been given meaning and role; it is socially constituted and
presumes a state culture.'®

These schools point towards the impact of practice, institutional traditions,
repertoires of responses, language, perceptions of behavior of actors in the inter-
national arena in matters of national and international security.'”® Ideas are not
merely rules, or ‘road maps for action’, but rather ideas operate ‘all the way
down’ to actually shape actors and action in world politics.'® When ideas are
norms, they not only constrain actors, but also constitute actors and enable
action.'” Others point at strategic and organizational culture to explain the dif-
ferences in doctrines, military power or method of control of military forces.!®

Boyd’s ideas thus mirror contemporary notions, arguments and concepts in post-
modern social science, including security studies, suggesting that in incorporating
these ideas, Boyd was doing for the military realm what others were doing for
philosophy, sociology and the arts at the end of the 1970s and in the early 1980s.
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Chaos everywhere

Early expectations

Boyd’s application of scientific developments in strategic thought was warranted
also because of another development. It was not long after non-linear dynamics
gained legitimacy in the late 1970s and early 1980s that sometimes cautious,
sometimes bold forays were made into applications of chaos theory to human
history. Prigogine, for instance, cautiously suggested that:

We know now that societies are immensely complex systems involving a
potentially enormous number of bifurcations exemplified by the variety of
cultures that have evolved in the relatively short span of human history. We
know that such systems are highly sensitive to fluctuations.'"’

In particular, after the publication of James Gleick’s book Chaos: Making a New
Science, did the field of chaoplexity emerge as a full-blown pop-culture phe-
nomenon.'® Filled with illustrations of chaotic behavior in natural and human
life, it states that:

Now that science is looking, chaos seems to be everywhere [...] That real-
ization has begun to change the way business executives make decision
about insurance, the way astronomers look at the solar system, the way
political theorists talk about the stresses leading to armed conflict.

Mitchell Waldrop would echo that view in his 1992 bestseller on complexity
theory. The number of studies in various fields suggesting common concepts
underlying the dynamics of the phenomena under investigation since the early
1980s had become overwhelming in the early 1990s. We live in a highly non-
linear world, one social scientist therefore concluded.'” In economics, for
instance, it was noted that, instead of equilibrium-seeking, markets are distinctly
non-linear and always in disequilibrium.'" Instability was also noted in the
financial system: sudden fluctuations in one region can ripple through the entire
tightly connected global financial system. The disciplines of history and inter-
national relations, the rise of societies and social structures of ever-growing
complexity too have been exposed to the new paradigm.''' The New Sciences
have also been widely applied to organizational behavior, both from an intra-
organizational perspective (the dynamics within an organization) as well as from
the inter-organizational perspective (competition, market dynamics, war).

Non-linearity and organizational life

Concerning the intra-organizational perspective, Perrow introduced the idea that
organizations can be categorized as either simple or complex systems, and they
consist of processes that are either linear or non-linear. Linear interactions are
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those in expected and familiar production or maintenance sequence, and those
that are quite visible even if unplanned, whereas non-linear interactions are
those of unfamiliar sequences, or unplanned and unexpected sequence, and
either not visible or not immediately comprehensible.

Complex as well as simple systems can have fight and/or loose coupling
among subsystems and subprocesses. In a loosely coupled system there is slack
or a buffer. Subsequently, what happens in the one item may not affect the other,
until the buffer has been exceeded. Unexpected demands, or lack of resources
can be handled. In tightly coupled systems, on the other hand, there is no slack
or buffer between two items. Quantities must be precise; resources cannot be
substituted for one another. Additionally, in tightly coupled systems, not only
are the specific sequences invariant, but the overall design of the process and the
number of specialized personnel and other essential, non-substitutionable pro-
duction resources allow only one way to reach the production goal.'"?

Generally, tightly coupled systems will respond more quickly to perturba-
tions. However, due to the rapid onset of non-foreseeable non-linear effects they
may also react more violently and in more directions, with several layered
effects, than loosely coupled systems.!" Failure may not only be rapid, it may
also manifest itself in various dimensions, at various moments and in various
parts of the system and probably in totally unexpected places. The chance of
incidents turning into accidents and systemwide catastrophe is larger in complex
tightly coupled systems due to these factors, and the demands made on failure
prevention and recovery measures are very high. In contrast, loosely coupled
systems can incorporate shocks and failures and pressures for change without
destabilization. Loosely coupled systems tend to have ambiguous or perhaps
flexible performance. Processes are not necessarily optimized for efficiency. It is
possible to allow some parts latitude. In loosely coupled systems there is gener-
ally more time for recovery.'*

The required type of control is a function of the level of complexity of a
system, the level of coupling of subsystems and processes and of the risks
involved. When a system is linear and tightly coupled, centralization is required,
for failures will result in predictable and visible effects, and responses can be
pre-programmed, rehearsed by all concerned, and subsequently initiated and
controlled from the central authority. Top-level detailed control and monitoring,
and lower-level meticulous obedience, are required because response times need
to be minimal and the response precise. Subsequently there is hardly room for
lower-level deviation/adjustment. Linear and loosely coupled systems can
operate on either control set-up. Centralization is possible because of linearity,
decentralization is feasible because of the loose coupling.

A special problem is the class of complex and tightly coupled systems, which
also pose the most risk for incidents getting out of hand. The demands on a
control system are inconsistent and neither set-up is optimal. Complexity would
suggest decentralization, but tight coupling suggests centralization to ensure
rapid recovery from failure before tightly coupled processes push the system
over the brink. Suggestions that lower levels can be allowed latitude by setting
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decision premises by higher levels are invalid because, due to the unforeseeable
nature of failures throughout the system, it is impossible to set correct decision
premises. In fact, those premises, according to Perrow, may actually be counter-
productive.'"” So, decision-making elites will need to balance both requirements.

Concerning loosely coupled complex systems, Perrow argues that complexity
requires that those at the point of disturbance are free to interpret the situation
and take corrective measures, because that is where the incident is first noted.
They should be allowed to diagnose the situation and take steps to contain the
problem before the effects spread to other parts of the system. Because the inter-
actions are loosely tight, there is time to develop a coherent picture and appro-
priate responses. Together with non-directive modes of synchronization and
coordination, such as informal processes, shared culture, shared professional
ethos, stable interaction patterns, slack and buffers, decentralization will allow a
sufficient degree of control and sufficient failure recovery potential. These ele-
ments appear in Boyd’s work on command and control.

Various authors argue that models of organization that are based on living
systems are naturally organic and adaptive.''® For organizations to survive, they
need to co-evolve with their environment while maintaining internal stability.
This requires variety, creativity and learning communities. An organization must
embody enough diversity to provoke learning but not enough to overwhelm the
legitimate system and cause anarchy. These studies maintain that, like ecosys-
tems, organizations thrive when equipped with variety. Practically speaking,
organizations (should) possess a range of coupling patterns, from tight to loose.
Loosely coupled structures allow an organization to adjust to environmental
drift, and when environmental shocks are particularly severe, loose structures
react sluggishly, thus buying time to recover. Moderately and tightly coupled
structures prevent an organization from over-responding to environmental per-
turbation. Coupling patterns, then, allow organizations to maintain relative
stability in most environments and protect the system even against severe
shocks.'"’

‘Robust’ systems are characterized by ‘rich patterns of tight, moderate and
loosely coupled linkages; chains of interdependency branch in complicated pat-
terns across nearly every actor in a broad network of interaction. Such complex
patterns of interaction protect the organization against environmental shock by
providing multiple paths for action. If one pattern of interdependency in a
network is disrupted, the dynamic performed by that subsystem can usually be
rerouted to other areas of the network. Such robustness makes it difficult to
damage or destroy the complex system, for complex interaction lends it amazing
resilience’.!'®

Structurally, the key theme is self-organization.!" The optimal organizational
form for adaptation in turbulent environments is seen as the ‘cellular’ form oper-
ating in a network, an idea included in Boyd’s views on command and control.
Small teams operating relatively autonomously pursue entrepreneurial opportun-
ities and share know-how among each other.'?* Meanwhile, the shared values of
corporate culture in belief systems provide tight but internal, and perhaps even
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‘tacit’, control as a form of protocol. At the same time, loose control comes from
interaction between supervisor and employees that encourages information-
sharing, trust and learning. The key to loose control is management’s trust in
employees to act according to shared values, therefore setting them free to
search for opportunities, learn, and apply accumulating knowledge to innovative
efforts.'”! Successful leaders of complex organizations allow experimentation,
mistakes, contradictions, uncertainty and paradox, so the organization can
evolve. Managing an organization as a complex system means letting go of
control and a focus instead on the power of the interconnected world of relation-
ships and the feedback loops.

Strategy and planning do not escape from the application of insights from
complexity theory. Due to quantum mechanical uncertainty, and sensitivity to
initial conditions, it is frequently impossible to find a best strategy. Instead,
robustness doesn’t consist so much in having a particular pattern of response as
in having an enormous set of possible responses.'” Box 4.6 shows the array of
possible implications of complexity theory for strategic management of com-
mercial organizations by contrasting the holistic approach required for managing
complex organizations to the mechanistic view of earlier management theorists
such as Taylor.

Several of these ideas surface in Boyd’s vision on command and control,
which hinges on trust, implicit communication, open flow of information, and a
shared view on the organizational purpose. Boyd argues for a relaxed approach
on command, allowing units and commanders sufficient latitude to respond to
and shape their rapidly changing environment. He advocates lateral relations
among subordinate units, which will encourage self-organization. Boyd allows
uncertainty to exist and he wants commanders not to impose a certain course of
action but to set the boundaries of behavior, the overall direction, and to develop
relevant organizational orientation patterns (schemata).

The non-linearity of war

The leap from chaoplexity theory to the study of war and the formulation of mil-
itary strategy has also been made.'” In a wide-ranging study that focuses on
policy making, and includes many references to military strategy, Robert Jervis

noted that within non-linear complex systems:'**

It is impossible to do merely one thing;

Results cannot be predicted from the separate actions;
Strategies depend on the strategies of others;
Behavior changes the environment.

Echoing Perrow, he notes that connections, interactions and interdependen-
cies are the all-important and problematic features of complex systems. In a
system the chains of consequences extend over time and many areas. The effects
of action are always multiple. Some call it that actions have side effects, but
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From

Linear

Static, cause-effect view of
individual factors

Microscopic, local

Separateness

Marketplace

Reductionist

Component thinking

Time cards, task analysis

Problem solving

Brainstorming

Polarization

Structure creates process

Pays attention to policies and
procedures that are usually
fixed and inflexible

Standing committees

Politics

Planning as discrete event

Planning by elite specialist group

Implementation of plan

Forecasting through data analysis

Quantitative

Controlling, stabilizing or
managing change

Dinosaur behavior

Change as threat

Leads to stagnation and extinction

To

Non-linear

Dynamic, constantly changing field
of interactions

Wide angle, global

Relatedness

Environment

Non-reductionist

Seeing and thinking in wholes

Complex Adaptive Systems

Butterfly Effect, system feedback

Self-organization, adaptation

Environmental scanning plus
mapping

Underlying processes and
interactions of a system’s
variables create self-organizing
patterns, shapes and structures

Pays attention to initial conditions,
perking information, emerging
events, and strange attractors

Ad hoc working groups, networks

Learning

Planning as continuous process

Planning requires whole system
input

Implementation flexible and
constantly evolving in response to
emerging conditions

Foresight through synthesis

Qualitative

Responding to and influencing
change as it emerges

Entrepreneurial behavior

Change as opportunity

Leads to renewal and growth

Source: adapted from T. Irene Sanders, Strategic Thinking and the
New Sciences, Planning in the Midst of Chaos, Complexity and Change

(New York, 1998), pp. 146-50.

Box 4.6 The new planning paradigm as defined by the new sciences.
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besides being mostly undesired there is nothing that distinguishes one effect
from another. Basically it is impossible to do merely one thing.'” When the
interconnections are dense, it may be difficult to trace the impact of any change
even after the fact, let alone predict it ahead of time, making the system complex
and hard to control.'?

Interconnections can defeat purposive behavior. Not only can actions call up
counteractions, but multiple parties and stages permit many paths to unantici-
pated consequences.'”” And because most systems either have been designed to
cope with adversity or have evolved in the face of it, breakage or overload at one
point rarely destroys them. Systems have ways to compensate, they are flexible
and may have redundancy built in. So actions against interconnected systems
may not lead to direct results, but they will produce disturbances at other
points.'?® Jervis concludes his book with three suggestions for strategies that
may overcome or take into account the problems we have discussed:

e Constraining the opponent’s options;
e  Understanding the non-linearity of the environment;
e Aim for indirect effects and apply multiple strategies.

First, people can constrain other actors and reduce if not eliminate the extent
to which their environment is highly systemic and characterized by unintended
consequences. Constraints can be induced by foreclosing options and by sever-
ing interconnections. It limits the decision space of an opponent.'* It reduces the
number of alternatives one needs to take into account in devising counter-
strategies. It makes the system more predictable.

Second, understanding of the fact that one is operating within and against a
system, both within an environment, may enable one to compensate for the
result that would otherwise occur.'*® If one knows that something might happen
one can anticipate it, prepare for it, thereby reducing the chance of it occurring if
only by making the other believe that that particular option has been covered.

A third strategy is aiming for indirect effects and applying multiple policies,
both in the expectation that the cumulative effect will lead to the other having
problems to adapt."*! If one measure fails, another one may succeed, or the inter-
action of them may be too much to cope with. A form of this is manipulating the
environment in which the systems operate, for example widening or narrowing
the number of allies. A final suggestion Jervis makes is to leave yourself some
slack, some flexibility and room to respond if their anticipations are incorrect.'*?

Besides the work by Barry Watts on non-linearity and strategy that appeared
in the 1980s, Boyd’s list of personal papers includes three other papers on war
and chaoplexity that appeared in the early 1990s. In 1992 Steven Mann published
a paper on chaos theory and strategy listing four factors of the environment of a
strategic entity which shape the criticality of a system of which it is part: (1)
initial shape of the system, (2) underlying structure of the system, (3) cohesion
among the actors, (4) conflict energy of the individual actors. These factors, he
states, should be examined before we can begin with creating strategies.'*
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The second article is a study by Alan Beyerchen, titled Clausewitz, Non-
linearity, and the Unpredictability of War. It emphasizes the relevance of the
new sciences for the study of war, arguing that core themes of chaoplexity have
implicitly always been incorporated in the cornerstone of Western military
thought: Clausewitz> On War."** Beyerchen asserts that Clausewitz understood
that war is inherently a non-linear phenomenon, and perceived the nature of war
as an energy-consuming phenomenon involving competing and interactive
factors. He regarded war as a system driven by psychological forces and charac-
terized by positive feedback, leading ‘in theory’ to limitless extremes of mutual
exertion by the adversaries and efforts to get the better of one another. But he
contends that an actual war never occurs without a context; that it always takes
time to conduct, in a series of interactive steps; and that its results are never
absolutely final — all of which imposes restrictions on the analytically simple
‘pure theory’ of war. Any specific war is subject to historical contingencies.
Wars, therefore, are not only characterized by feedback (a process distinctly
involving non-linearities), but inseparable from their contexts.

Clausewitz’s grasp of the non-linear character of war is also manifest in his
claim that war is ‘a remarkable trinity’ composed of (a) the blind, natural force
of violence, hatred, and enmity among the masses of people; (b) chance and
probability, faced or generated by the commander and his army; and (c) war’s
rational subordination to the policy of the government. Thus the strategist’s task
is to develop a theory that maintains a balance between these three tendencies,
‘like an object suspended between three magnets’. This metaphor confronts us
with the chaos inherent in a non-linear system sensitive to initial conditions, for
the probability is vanishingly small that the pattern formed by the track of a pen-
dulum is the same each time it is released over three equidistant and equally
powerful magnets. Contrary to Newtonian assumptions in the pure theory of
war, in the real world it is not possible to measure the relevant initial conditions
accurately enough to replicate them in order to get the same pattern a second
time, because all physical measurements are approximations limited by the
instrument and standard of measurement. Nor is it possible to isolate the system
from all possible influences around it, and that environment will have changed
since the measurements were taken. Anticipation of the overall kind of pattern is
possible, but quantitative predictability of the actual trajectory is lost.

Consideration of the political environment leads Clausewitz to generate his
famous second definition of war as ‘merely the continuation of policy by other
means’, claiming that war is never autonomous, for it is always an instrument of
policy. Yet the relationship is not static, nor does it imply the instrument is
unchanging, nor that the political goal or policy itself is immune to feedback
effects. The ends—means relationship clearly does not work in a linear fashion.

Clausewitz’s emphasis on unpredictability is another key manifestation of the
role that non-linearity plays in his work. Unpredictability is caused by inter-
action, friction and chance. A military action produces not a single reaction, but
dynamic interactions and anticipations that pose a fundamental problem for any
theory. Such patterns can be theorized only in qualitative and general terms, not
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in the specific detail needed for prediction. Moreover, friction as used by
Clausewitz entails two different but related notions that demonstrate the depth of
his powers of observation and intuition (and both surface in Boyd’s work). One
is the physical sense of resistance embodied in the word itself, which in Clause-
witz’s time was being related to heat in ways that would lead ultimately to the
Second Law of Thermodynamics and the concept of entropy. Friction is a non-
linear feedback effect that leads to the heat dissipation of energy in a system and
an increase of entropy. Military friction is counteracted by training, discipline,
inspections, regulations, orders and, not the least, the ‘iron will” of the comman-
der. New energy and effort are sucked into the open system, yet things still
never go as planned; dissipation is endemic due to the interactive nature of the
parts of the system.

The second meaning of ‘friction’ is the information-theoretical idea of
‘noise’. Plans and commands are signals that inevitably get garbled amid noise
in the process of communicating them down and through the ranks, even in
peacetime, and increasingly so, due to the effects of physical exertion and
danger in combat. From this perspective, his famous metaphor of the ‘fog’ of
war is not so much about a dearth of information as about how distortion and
overload of information produce uncertainty as to the actual state of affairs.
Training, regulations, procedures and so on are redundancies that enhance the
probability of signal recognition through the noise. Friction conveys Clause-
witz’s sense of how unnoticeably small causes can become amplified in war
until they produce macro-effects, and that one can never anticipate those effects.

Chance is the final one of the trinity. Comparing war to a game of cards,
Clausewitz not only suggests the inability to calculate probabilities, but also hints
at the limits of knowledge of human psychology in ‘reading’ the other players,
sensing when to take risks, and so on. The precise knowledge needed to antici-
pate the effects of interaction is thus unattainable. Another type of chance is a
result of our inability to see the universe as an interconnected whole. The drive to
comprehend the world through analysis, the effort to partition off pieces of the
universe to make them amenable to study, opens the possibility of being blind-
sided by the very artificiality of the partitioning practice. This form of chance is a
particularly acute problem when our intuition is guided by linear concepts.

The third paper included in Boyd’s list is the study of Pat Pentland, Cenfer of
Gravity Analysis and Chaos Theory."® His main argument is that, considering
the insights provided by the paradigm shift, the key to the analysis of enemy
centers of gravity is to incorporate the real and dynamic complexities of the
natural world explained by chaos theory. He disaggregates an adversary’s
system in elements of power (Box 4.7)."* Each element exists in three dimen-
sions: a source, a linkage and a manifestation. The linkage assists in transform-
ing the source into a force, and it provides connectivity within and between the
elements of power. Each element of power is a center of gravity as well as a
strange attractor. Power is determined by the mass of the source, the intensity of
the force, interconnectivity within the system, and the rate of exchange flow
within the linkages.'*’
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Source Linkage Force
Armed forces Command and Control, Military
Logistics, Training
Government Leadership and Political and
bureaucracy Communication Diplomatic
Industry and Natural ~ Transportation and Economic
resources Technology
Society and Culture ~ Family, Education, Social-Cultural
Socialization
Value system Religion and Philosophy, Ideological
Indoctrination

Box 4.7 Pentland’s set of potential centers of gravity.

Chaos theory comes into play in this construct as it describes what can
happen when additional external force is introduced into open systems, or
what happens when the linkages of power are severed.'® He constructs an
analytical approach for selecting centers of gravity as focus for military planning
based upon the description of the dynamics of non-linear systems listed in
Box 4.8.'%

Based on the model of the adversary and on the dynamics of chaotic systems,
Pentland asserts that crisis points can be precipitated by:

e closing a system off from its environment and propelling it into equilibrium;
eliminating feedback within the system;
driving any of the dimensional dynamics to singularity by overloading or
destroying it;

e applying quantum amounts of broad external energy to the entire system.

Only if massive force disparities exist is the latter option available. A chaotic
system tends to be very resilient, able to maintain its structure and even organize
into higher levels of organization as long as energy can be drawn from their
environment. This also applies to disturbances to the system. If targeted, an
element of power adjusts from within to compensate, and draws upon resources
from the other elements of power through interconnected linkage mechanisms.
In the economic sphere, for instance, an opponent can opt for economic slack,
substitution, reallocation, reengineering, reconstitution, stockpiling, rationing,
importing and dispersing. And while a society may be defeated militarily, deep
cultural and political powers are almost immune to military force, short of pro-
longed occupation. Alternatively, different sorts of military power may be
sought after, for instance by responding to a conventional attack with a long,
low-intensity, irregular campaign. This feature forces one to acknowledge that
war is a process of appraisal, innovation and adaptation. The opponent’s society
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e Chaos theory predictions are general in nature, and describe system
interactions rather than specific end states;

e Initial conditions and the dynamic factors that govern system dynam-
ics can seldom be absolutely known or defined;

e Itis possible to anticipate certain processes and functions;

e Long-term prediction is, however, impossible, you cannot predict
specifically what will happen next after an event or when an event
will occur;

e They are often self-repeating, exhibiting scaled structures;

Minute differences over time can produce surprisingly diverse results;
Patterns within a dynamic system will form around functions (‘strange
attractors’); these patterns will resemble each other by exhibiting
similar properties, but will never exactly repeat themselves;

e Systems open to their environment will self-organize into similar pat-
terns in accordance with their fundamental structures;

Non-linearity can stabilize systems as well as destabilize them;

Open systems can be driven to crisis points where they will either
bifurcate and self-organize again, or go into a period of stochastic
chaos (exhibiting erratic randomness).

Box 4.8 Pentland’s description of non-linear systems dynamics.

will constantly appraise, innovate, and adopt new combinations of power to
achieve different results.'*

This overview, although far from exhaustive, offers a representative descrip-
tion of studies in which authors of varying backgrounds have attempted to apply
insights of chaos and complexity theory to the social realm, in the belief that
these developments were indeed relevant for understanding social phenomena
and could improve upon the reductionist mode of analysis.'"*' It suggests that
Boyd’s application of insights from dynamic processes in chemical and biologi-
cal systems to the social arena was not only very fruitful, offering him important
insights, but was also warranted.

A Discourse and the scientific Zeitgeist

Science, strategic theory and thinking strategically

Boyd’s work is thus clearly a product of his Zeitgeist and the survey of the
scientific Zeitgeist thus far has not only offered a window into the literature
Boyd studied, it has also introduced ideas, themes and insights that Boyd
thought relevant for military strategy and strategic thinking. The study of
science was essential to the development of his arguments. As Hammond states
‘his study of chemistry, physics, and biology, his investigations about how the
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brain works, the nature of memory, how one learns, thinks, and questions, were
central to his worldview’.'”? Indeed, in various ways science plays a more
distinct role as formative factor in Boyd’s work than in that of other strategic
theorists.

First, Boyd’s contribution to strategic theory lies in part in his use of the
insights of the new sciences. Boyd deliberately made science an essential
element in his work. It starts with an essay which is firmly grounded in the epis-
temological debates of the 1960s. The influence of science increased over the
years. Even Patterns of Conflict, which is at heart a survey of military history
and for which he studied works on military history and strategy, the list of
sources he consulted includes several books from other scientific disciplines. To
wit, a 1981 version of Patterns of Conflict lists Dawkins, E.O. Wilson and
Gregory Bateson as the few notable studies not directly related to military
history and strategy, while in the final 1986 edition the number of non-military
works in the bibliography grew to thirty. Not surprisingly Burton describes Pat-
terns of Conflict as the product of Boyd’s analysis of historical patterns of con-
flict and his synthesis of scientific theories for successful operations.'® In
briefings developed after Patterns of Conflict the number of references to scient-
ific insights, the number of scientific works included in the bibliography, and use
of scientific illustrations increases significantly, while the number of references
to, and illustrations from military history decreases markedly. The briefing ‘Stra-
tegic Game of ? & ?’ is almost devoid of references to military history. In The
Conceptual Spiral there is no military history at all; science and engineering
dominate the slides, showing how both evolve and shape our lives.

On a somewhat different level science played a different role too. The effort
itself of reading, studying, analyzing, taking ideas apart, making connections by
analogy with other books and articles he had analyzed, and creating a new syn-
thesis would become as much an integral part of his ideas on strategy as the
content. It represents Boyd’s didactic approach. Boyd finds fault with the sepa-
ration of inductive and deductive approaches. One needs both and must mix and
match analysis and synthesis. It is not a matter of choosing between cumulative
inductive processes; rather, their combination enriches the cumulative inductive
and deductive achievements and provides what Boyd refers to as many-sided,
implicit cross-references.

His research on cognition, on learning, on creativity inspired his idea that
making strategy, devising military plans, works like these mental processes.
Strategic theory development is like the scientific enterprise, which is like the
way organisms develop, modify or discard schemata. And as the literature he
read manifested a thorough interdisciplinary approach, strategic theory, like cog-
nitive sciences, systems theory, complexity and chaos theory, should incorporate
and follow from a thoroughly interdisciplinary approach. Boyd specifically
included a list of ‘disciplines or activities to be examined’ when going to the
heart of strategy. This list mentions mathematical logic, physics, thermodynam-
ics, biology, psychology, anthropology and conflict studies.'** The point of this
is that innovation in ideas came not from only thinking inductively. The real
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advances are the breakouts of creative thinking beyond the limits of the then
known. He therefore actively and purposefully oriented himself in a variety of
disciplines in order to acquire new insights, a better understanding of the
complex phenomenon of war and strategic behavior. Contrary to Jomini, for
instance, and later J.F.C. Fuller, who both aimed to formulate a theory that could
hold up to the way physics developed theory, in order to gain an aura of univer-
sality (and a good measure of scientific acceptability), Boyd deliberately did not
favor one scientific model or discipline over the other, for each discipline could
provide insights into the behavior of human organizations in violent conflict, and
metaphors for seeing new things in familiar objects. Hammond describes Boyd’s
Way as ‘a sort of Western Zen’:

It is a state of mind, a learning of the oneness of things, an appreciation for
fundamental insights known in Eastern philosophy and religion as simply the
Way [or Tao]. For Boyd, the Way is not an end but a process, a journey [. . .]
The connections, the insights that flow from examining the world in different
ways, from different perspectives, from routinely examining the opposite
proposition, were what were important. The key is mental agility.'*

His multi-disciplinary approach was thus both part of his efforts to improve
his own ‘orientation’ as well as part of his message. He emphasized the import-
ance of using different theories and disciplines to look for connections and new
lines of causality that might explain and illuminate familiar processes and
events, all the while looking for connections that might lead to a more general
elaboration of what is taking place. This aspect of 4 Discourse, he noted in his
introduction,

represents the key to evolve tactics, strategies, goals, unifying themes, etc.,
that permit us to actively shape and adapt to the unfolding world we are part
of, live in and feed upon ... it is the kind of thinking that both lies behind
and makes up its very essence.'*®

Finally, A Discourse emerged in its final form, after numerous changes, from
just such a dialectic process of destruction and creation. In fact, it evolved
through the application of the OODA loop. It is the result of a discourse with
history, science and the audience, inspired by an insight from his experience as a
fighter pilot.

For Boyd then, this deliberate search for novel insights by studying various
fields of knowledge, a deliberate maintenance of an open attitude towards
various disciplines had a normative character. It is the way strategy and war
should be studied. Studying scientific literature in an interdisciplinary way, and
gaining an understanding how scientific knowledge develops was as normative
as the study of military history if one wanted to gain a proper understanding of
conflict, winning and losing. The metaphors, analogies and illustrations Boyd
employed were deliberately chosen. Moreover, they were, and are, also part of
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the scientific and cultural Zeitgeist. Boyd was riding a wave in science and trans-
lating it and applying it to the military realm.

Boyd was most likely the first military theorist to note the significance of the
emerging paradigm for understanding war and strategy. Contradicting those who
assert that Boyd was only implicitly and retrospectively a ‘non-linearist’,'’
these chapters have indicated that, based on the literature Boyd studied from the
early 1970s till the time of his death, on the examples he included in his work,
on the remarks by several experts who knew Boyd on a personal basis and on
Boyd’s own assertion, the conclusion is warranted that Boyd explicitly
employed the Prigoginian or postmodern perspective when he developed his
work, in particular in the presentations he developed after Patterns of Conflict.

Boyd’s metaphors

The second implication of Boyd’s avid and varied reading frenzy lies in the
metaphors these works provided. Boyd hints at this in the assertion that: ‘the key
statements of these presentations, the OODA Loop Sketch and related insights rep-
resent an evolving, open-ended, far-from-equilibrium process of self-organization,
emergence and natural selection’.'*® Science provided him with novel metaphors,
analogies and illustrations, in other words, novel conceptual lenses, to approach and
explain military conflict. He could interpolate among and between these bits of
information and create sweeping insights into hidden dynamics.'*

In general we can discern two metaphors in Boyd’s work.'® First, he employs
the organic metaphor: armed forces are and behave like organisms. The OODA
loop and Boyd’s theory for success, explain what is necessary to survive. The
OODA loop can be compared with the genetic reproduction cycle of organic
species. Instead of genes, an organization passes on ideas, orientation and action
repertoires from one to the next cycle, discarding those orientation patterns and
actions that appeared to be dysfunctional. Like organisms, according to Boyd,
armed forces compete, learn, evolve, survive, or not. Military doctrine and stra-
tegic theory also are seen in this evolution theoretical light. The ones that ‘work’
survive and will be retained (up to a point when it leads to dogma and specific
effective counter-doctrines). Boyd adopts the idea that, like science, strategic
theory develops according to a self-correcting mechanism. He wants armed
forces to operate as learning organizations.

The second metaphor lies in considering armed forces as open systems.
Throughout the work Boyd emphasizes connections, tendons, relationships
between various interdependent subsystems laterally and among hierarchical levels
of organization, and the need for continuous interaction with the environment.
Extending this metaphor, Boyd also regarded armed forces as Complex Adaptive
Systems, such as ecosystems. Here the themes of non-linearity, novelty, variety,
levels of organized complexity and different ways, modes and timescales of adapta-
tion and evolution are at play. War is like the non-linear clash of two Complex
Adaptive Systems. Units are filling niches in the ecosystem and should be able to
operate with a sufficient level of autonomy, yet in an interdependent way, with
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other systems. Doctrines, procedures, tactics, organizational culture are like the
strange attractors of chaos theory, explaining the overall behavior of a system. They
are also like schemata that need to evolve. Armed forces are /ike autopoietic
systems, continually making efforts to maintain their distinctive character despite
the turbulent environment. Defeat, demoralization and a disorganized retreat can be
seen as symptoms of a system disintegrating after the bifurcation point, unable to
cope in the available time with the radical changes imposed on it by the environ-
ment, unable to adjust the schemata or to speed up the rate of adjustment.

Conceptualizing military strategies of complex adaptive systems

This has implications for the interpretation of his work. As will become evident
from reading his work and following logically from the panorama of the scient-
ific Zeitgeist, his work revolves around the themes of organizational survival and
its solution — adaptability. Boyd focuses on the factors that can impair an oppo-
nent’s capability to adapt and those that preserve one’s own capacity to do so.

The system for which the strategic theory is designed will be the armed force
and its environment. An armed force is by design a fairly robust system. It is
designed to cause change within an opponent’s system and oppose the need to
do so itself. It will equip itself with redundant connections, ample units of
diverse nature, good sensors, relevant schema and a supportive environment. It
will do anything to ensure a modicum of coherence of its actions. The aim is
therefore to push a system away from its ordered, disciplined state towards one
where indeed the several subsystems need to self-organize because of lack of
higher direction, and then towards a state of randomness, but not necessarily in
such a time-sequenced order. Randomness, the loss of cohesion, is the opposite
of the capability to adapt. The units may still exist but not as part of a higher
complex system. This mechanism of decreasing cohesion and fading capability
to adapt can be applied to any system and subsystem to the lowest level that can
be described as a system; in armed forces this is the individual soldier. But it is
not necessary to have the system completely disintegrate in one massive blow.
Because an error in response or a slower response will magnify in impact over
time through the feedback loops, it is basically only necessary to create an initial
advantage and prevent the opponent from compensating for it.

The nature of a system can change from less complex to complex, or alterna-
tively, to the point where there is hardly any connection any more, where
information is not shared and where cohesion of action ceases to exist. Then the
different elements of a system act at random and do not constitute a part of a
system. Applied to armed forces, we can envision an army at the beginning of a
conflict executing a plan in a well-ordered fashion with a high degree of cohe-
sion, but after setback, degradation of capabilities, the loss of connections and
units, cohesion of the system degrades. Initially the central directing body can
issue new orders to maintain cohesion, thus providing part of new schemas
(what is expected of units, how to behave) and how the environment should look
(by providing intelligence). When the capability to communicate degrades, units
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need to look after themselves for longer periods of time and through doctrine
and training will be able to self-organize for some time. After longer periods the
outdated schemas will not match reality any more and, without connections and
inputs, the units will fail to react properly, and the more units do so the more the
system as a whole will fail to adapt correctly to unfolding circumstances. This
explains the importance of the cognitive factor in Boyd’s work.

Building on the insights of this and the previous chapters, several interrelated
methods can be distilled from the dynamics of open, complex, non-linear adap-
tive systems that can be translated into strategic moves — albeit abstract — to
accomplish the basic aim of social systems in conflict (Box 4.9). Most, if not all,
are present in Boyd’s work.

e Ensure a large variety of conceptual lenses;

e  Organize in semi-autonomous cells, avoid rigid hierarchical structures/
culture;

e  Use multiple strategies/avenues;

o  Affect the accuracy of the cognitive/feedback process. If comprehen-
sion helps to achieve cohesion, and maintain purposeful behavior, the
corollary is that confusion helps to create collapse;

Overload cognitive capacity;
Eliminate (and/or threaten) particular crucial (real or imaginary) sub-
systems;

e Diminish the variety of subsystems (affecting the capability to
respond to a variety of threats, and diminishing the decision or adap-
tation space) alternatively achieving and maintaining a relative and
relevant advantage in variety;

e Disrupt the moral, physical and/or informational vertical and horizon-
tal relations (i.e. cohesion) among subsystems;

Close the enemy off from his physical/social environment;
Shape the environment of a system faster than the opponent’s capabil-
ity to cope with it;

e Disrupt the information flow between the environment and the
system, and

e Ensure the irrelevance of the schemata of the opponent, or the inabil-
ity to validate those while ensuring sufficient accuracy of one’s own
schemata;

e Change the nature of war: waging a form of warfare that does not
correspond to the opponent’s doctrine and strategic preference
(schemata);

e Change the environment in terms of alliances, location and/or stakes
involved.

Box 4.9 List of CAS informed stratagems.
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It is this conceptualization of war and strategic behavior that underlies
Boyd’s thinking, as will become evident from the description of 4 Discourse
that follows in the next chapters.

Concluding words

Boyd developed his work while fully aware of the significant scientific develop-
ments of his era. The scientific Zeitgeist provided him with metaphors and new
insights that connected to patterns he discerned in military history and strategic
theory, as well in his own military experience. Like the postmodern social scien-
tists and authors who exploited the new sciences to explain familiar social phe-
nomena from new angles, providing new insights along the way, Boyd may be
considered the first strategist to incorporate the paradigm shift in science of the
twentieth century into strategic theory, deliberately and normatively, and to con-
struct a theory based on the insights the paradigm shift spawned. When it comes
to interpreting his work, these chapters strongly suggest that Boyd argues much
more than ‘merely’ the rapid OODA loop idea and that within the OODA loop
idea a wealth of concepts and insights add levels of meaning to the simple
graphic.
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Patterns of Conflict represents a compendium of ideas and actions for winning
and losing in a highly competitive world.
John Boyd

A Discourse in prose

Introduction

The previous chapters have provided a conceptual lens through which we can
examine Boyd’s presentations. The following chapters lay out in full prose what
Boyd sketched out in his slides. They demonstrate that, although the idea of
‘rapid OODA looping’ is indeed an important theme in Boyd’s work and
significant in its own right, in fact his work is much broader and more complex
than ‘merely’ this insight suggests. In addition to developing an approach for
fighting conventional war, with the rapid OODA loop notion as its conceptual
heart, Boyd distills distinct ‘categories of conflict’, each with its own particular
logic. They will also demonstrate that Boyd did not stop at the tactical and oper-
ational levels of war; on the contrary, he addressed the strategic and grand stra-
tegic levels as well and in considerable detail. Indeed, he is at pains to
reconceptualize the meaning of these terms by putting them in the context of
adaptability, as levels in the game of survival.

Furthermore, in his discussion on these issues, he departs from the rapid
OODA loop idea in recognition of the fact that other factors come into play at
the higher levels of war. In particular, in his last two presentations Boyd takes
his arguments towards higher levels of abstraction, turning his military theory
into a general theory of strategy, or rather, a general theory of organizational
survival. Finally, these chapters will illustrate Boyd’s view on the proper
approach for strategic thinking, for 4 Discourse is both an argument on a
specific approach for winning in conflict, a reconceptualization of the term
‘strategy’, as well as an argument for how one should think strategically.

Preceded by an introduction to each presentation, the chapters stay close to
Boyd’s slides and the structure of his argument. This does not allow for much
analysis, commentary or explanation. The intent is to provide the content of his
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slides in readable prose. As much as possible Boyd’s own language and termi-
nology is adhered to. Moreover, the original structure of each presentation is
kept clearly visible.

Structure

However, the description of the separate parts of Boyd’s work does not follow
the sequence as presented in 4 Discourse. Instead a chronological order is fol-
lowed in order to show the way he builds his arguments and to understand how
he developed his ideas. The essay is so central to both the content and the devel-
opment of his entire work that proper comprehension of Boyd’s work is not
served by discussing it last. Just to underline this, it is worth mentioning here
that in his last two briefings he returns to his earliest insights and themes from
the essay and elaborates on them even further.

The sections are divided in two chapters for organizational purposes and for
the qualitative distinction between the essay and Patterns of Conflict (this
chapter) on the one hand, and the shorter presentations on the other hand, that
can be considered elaborations of specific themes introduced in the essay and
Patterns. This chapter starts with the essay Destruction and Creation, written in
1976, which Boyd put almost at the end of 4 Discourse, followed by Patterns of
Conflict. Both contain the complete array of themes, insights and arguments
Boyd wanted to get across, and together they initially formed Patterns of Con-
flict. Chapter 6 consists of the presentations Organic Design for Command and
Control, The Strategic Game of ? and ?, and the very brief Revelation. More-
over, although Conceptual Spiral and The Essence of Winning and Losing do
not form an integral part of 4 Discourse, they do constitute two more key ele-
ments of his work, so they have been included as well. These presentations build
upon the foundation laid by the essay and Patferns, elaborating, exploring and
refining specific themes and arguments, taking the audience to new levels of
abstraction.

This structure emphasizes how Boyd expands upon impressions and themes
formulated in A New Conception in Air-to-Air Combat, the essay and Patterns of
Conflict. Early on he discovered a pattern, a core process and his presentations
build upon and reinforce the idea. Furthermore, through the use of newspaper
articles and book sections, these presentations explain in layman’s language and
in practical terms quite abstract concepts of the essay, in addition to providing
fresh substantiation of it.

Despite these modifications, by sticking rather closely to the actual wording
of his slides, but armed with the conceptual lenses provided by the previous
chapters, we can develop a good feel of the message and the structure of Boyd’s
argument and the unique Boydian way for peeling new insights from familiar
matter and his unique strategic lexicon. We can at least see his mind at work.
This starts with the ‘Abstract’ he offers, in which he clearly alludes to the over-
arching themes embedded in this work that he considered important. It is here
offered verbatim.
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Boyd’s ‘Abstract’ of A Discourse

To flourish and grow in a many-sided uncertain and ever changing world that
surrounds us, suggests that we have to make intuitive within ourselves those
many practices we need to meet the exigencies of that world. The contents,
hence the five sections, that comprise this Discourse unfold observations and
ideas that contribute toward achieving or thwarting such an aim or purpose.
Specifically:

e Patterns of Conflict represents a compendium of ideas and actions for
winning and losing in a highly competitive world;

e Organic Design for Command and Control surfaces the implicit arrange-
ments that permit cooperation in complex, competitive, fast moving situ-
ations;

o The Strategic Game of ? and ? emphasizes the mental twists and turns we
undertake to surface appropriate schemes or designs for realizing our aims
Or purposes;

e Destruction and Creation lays out in abstract but graphic fashion the ways
by which we evolve mental concepts to comprehend and cope with our
environment;

e  Revelation makes visible the metaphorical message that flows from this
Discourse.

As one proceeds from Patterns through Organic Design, Strategic Game, and
Destruction and Creation to Revelation he or she will notice that the discussion
goes from the more concrete and obvious to the more abstract. In this sense, one
will notice the rise away from many particular actions and ideas to fewer and
more general concepts to account for these many actions and ideas. In this
context, ‘Patterns’ emphasizes historical readings, primarily military, as the
backdrop for its discussion while the final four sections draw away from this
historical framework and increasingly emphasize theory spread over scientific
backdrop as the medium for discussion.

Yet, the theme that weaves its way through this Discourse on Winning and
Losing is not so much contained within each of the five sections, per se, that
make up this Discourse, rather, it is the kind of thinking that both lies behind
and makes-up its very essence. For the interested, a careful examination will
reveal that the increasingly abstract discussion surfaces a process of reaching
across many perspectives; pulling each and every one apart (analysis), all the
while intuitively looking for those parts of the disassembled perspectives which
naturally interconnect with one another to form a higher order, more general
elaboration (synthesis) of what is taking place. As a result, the process not only
creates the Discourse but it also represents the key to evolve the tactics, strat-
egies, goals, unifying themes, etc., that permit us to actively shape and adapt to
the unfolding world we are a part of, live-in, and feed-upon.
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Destruction and Creation

Introduction

The foundation of 4 Discourse was laid in September 1976 with a concise, 16-
page essay entitled Destruction and Creation. According to Hammond it is the
culmination of a quest to find scientific, mathematical and logical verification for
principles Boyd knew instinctively to be true. Thus tested and refined, it became
the basis for most of his thoughts thereafter.! In this essay he combined concepts
from the seemingly unrelated fields of mathematical logic, physics and thermo-
dynamics, linking Godel’s Incompleteness Theorem, Heisenberg’s uncertainty
principle, and the Second Law of Thermodynamics.> But other concepts are
either explicitly or implicitly incorporated in it as well, such as the arguments of
Polanyi, Popper and Kuhn. The essay consists of an abstract and eight para-
graphs. The essay is rendered in its entirety without commentary as it is self-
explanatory (when read with the previous chapters as a conceptual background),
contrary to the presentations that follow it. The only difference lies in the biblio-
graphy, which is included not at the end of the essay, but as Annex A of this
study.

The heart of the essay is the discussion about the nature of knowledge. It is
highly philosophical and obviously rooted in the epistemological debates that
raged in the 1960s. Boyd associates these epistemological issues with struggles
for survival. The fundamental, unavoidable and all-pervasive presence of uncer-
tainty is the starting point. It leads to the requirement to learn, to develop ade-
quate mental models, and to continually assess the adequacy of these models as
the basis for survival for any organism. This process requires both analysis and
synthesis, both induction and deduction. Boyd returned to the notions developed
in this essay when developing his ideas about the character of a good command
and control system and the essence of the strategic game. In 1996, he condensed
his ideas in his final presentation, and in the five slides that make up this briefing
again he returns to themes introduced in the essay. In the abstract of the essay he
introduces the central theme. Then follows the literal and entire text of the essay
including Boyd’s use of underlining.

‘Abstract’

To comprehend and cope with our environment we develop mental patterns or
concepts of meaning. The purpose of this paper is to sketch out how we destroy
and create these patterns to permit us to both shape and be shaped by a changing
environment. In this sense, the discussion also literally shows why we cannot
avoid this kind of activity if we intend to survive on our own terms. The activity
is dialectic in nature, generating both disorder and order that emerges as a
changing and expanding universe of mental concepts matched to a changing and
expanding universe of observed reality.
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Goal

Studies of human behavior reveal that the actions we undertake as individuals
are closely related to survival, more importantly, survival on our own terms.
Naturally, such a notion implies that we should be able to act relatively free or
independent of any debilitating external influences — otherwise that very survival
might be in jeopardy. In viewing the instinct for survival in this manner we
imply that a basic aim or goal, as individuals, is to improve our capacity for
independent action. The degree to which we cooperate, or compete, with others
is driven by the need to satisfy this basic goal. If we believe that it is not pos-
sible to satisfy it alone, without help from others, history shows us that we will
agree to constraints upon our independent action — in order to collectively pool
skills and talents in the form of nations, corporations, labor unions, mafias, etc. —
so that obstacles standing in the way of the basic goal can either be removed or
overcome. On the other hand, if the group cannot or does not attempt to over-
come obstacles deemed important to many (or possibly any) of its individual
members, the group must risk losing these alienated members. Under these cir-
cumstances, the alienated members may dissolve their relationship and remain
independent, form a group of their own, or join another collective body in order

to improve their capacity for independent action.

Environment

In a real world of limited resources and skills, individuals and groups form, dis-
solve and reform their cooperative or competitive postures in a continuous
struggle to remove or overcome physical and social environmental obstacles.® In
a cooperative sense, where skills and talents are pooled, the removal or over-
coming of obstacles represents an improved capacity for independent action for
all concerned. In a competitive sense, where individuals and groups compete for
scarce resources and skills, an improved capacity for independent action
achieved by some individuals or groups constrains that capacity for other indi-
viduals or groups. Naturally, such a combination of real world scarcity and goal
striving to overcome this scarcity intensifies the struggle of individuals and
groups to cope with both their physical and social environments.*

Need for decisions

Against such a background, actions and decisions become critically important.
Actions must be taken over and over again and in many different ways.
Decisions must be rendered to monitor and determine the precise nature of the
actions needed that will be compatible with the goal. To make these timely
decisions implies that we must be able to form mental concepts of observed
reality, as we perceive it, and be able to change these concepts as reality itself
appears to change. The concepts can then be used as decision-models for
improving our capacity for independent action. Such a demand for decisions that
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literally impact our survival causes one to wonder: How do we generate or
create the mental concepts to support this decision-making activity?

Creating concepts

There are two ways in which we can develop and manipulate mental concepts to
represent observed reality: We can start from a comprehensive whole and break it
down to its particulars or we can start with the particulars and build towards a
comprehensive whole.” Saying it another way, but in a related sense, we can go
from the general-to-specific or from the specific-to-general. A little reflection
here reveals that deduction is related to proceeding from the general-to-specific
while induction is related to proceeding from the specific-to-general. In following
this line of thought can we think of other activities that are related to these two
opposing ideas? Is not analysis related to proceeding from the general-to-
specific? Is not synthesis, the opposite of analysis, related to proceeding from the
specific-to-general? Putting all this together: Can we not say that general-to-
specific is related to both deduction and analysis, while specific-to-general is
related to induction and synthesis? Now, can we think of some examples to fit
with these two opposing ideas? We need not look far. The differential calculus
proceeds from the general-to-specific — from a function to its derivative. Hence,
is not the use or application of the differential calculus related to deduction and
analysis? The integral calculus, on the other hand, proceeds in the opposite direc-
tion — from a derivative to a general function. Hence, is not the use or application
of the integral calculus related to induction and synthesis? Summing up, we can
see that: general-to-specific is related to deduction, analysis, and differentiation,
while, specific-to-general is related to induction, synthesis, and integration.

Now keeping these two opposing idea chains in mind let us move on a some-
what different tack. Imagine, if you will, a domain (a comprehensive whole) and
its constituent elements or parts. Now, imagine another domain and its con-
stituent parts. Once again, imagine even another domain and its constituent
parts. Repeating this idea over and over again we can imagine any number of
domains and the parts corresponding to each. Naturally, as we go through life
we develop concepts of meaning (with included constituents) to represent
observed reality. Can we not liken these concepts and their related constituents
to the domains and constituents that we have formed in our imagination? Natu-
rally, we can. Keeping this relationship in mind, suppose we shatter the corre-
spondence of each domain or concept with its constituent elements. In other
words, we imagine the existence of the parts but pretend that the domains or
concepts they were previously associated with do not exist. Result: We have
many constituents, or particulars, swimming around in a sea of anarchy. We
have uncertainty and disorder in place of meaning and order. Further, we can see
that such an unstructuring or destruction of many domains — to break the corre-
spondence of each with its respective constituents — is related to deduction,
analysis, and differentiation. We call this kind of unstructuring a destructive
deduction.
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Faced with such disorder or chaos, how can we reconstruct order and
meaning? Going back to the idea chain of specific-to-general, induction, synthe-
sis, and integration the thought occurs that a new domain or concept can be
formed if we can find some common qualities, attributes, or operations among
some or many of these constituents swimming in this sea of anarchy. Through
such connecting threads (that produce meaning) we synthesize constituents
from, hence across, the domains we have just shattered.® Linking particulars
together in this manner we can form a new domain or concept — providing, of
course, we do not inadvertently use only those ‘bits and pieces’ in the same
arrangement that we associated with one of the domains purged from our imagi-
nation. Clearly, such a synthesis would indicate we have generated something
new and different from what previously existed. Going back to our idea chain, it
follows that creativity is related to induction, synthesis, and integration since we
proceeded from unstructured bits and pieces to a new general pattern or concept.
We call such action a creative or constructive induction. It is important to note
that the crucial or key step that permits this creative induction is the separation
of the particulars from their previous domains by the destructive deduction.
Without this unstructuring the creation of a new structure cannot proceed — since
the bits and pieces are still tied together as meaning within unchallenged
domains or concepts.

Recalling that we use concepts or mental patterns to represent reality, it
follows that the unstructuring and restructuring just shown reveals a way of
changing our perception of reality.” Naturally, such a notion implies that the
emerging pattern of ideas and interactions must be internally consistent and
match-up with reality.® To check or verify internal consistency we try to see if
we can trace our way back to the original constituents that were used in the cre-
ative or constructive induction. If we cannot reverse directions the ideas and
interactions do not go together in this way without contradiction. Hence, they
are not internally consistent. However, this does not necessarily mean we reject
and throw away the entire structure. Instead, we should attempt to identify those
ideas (particulars) and interactions that seem to hold together in a coherent
pattern of activity as distinguished from those ideas that do not seem to fit in. In
performing this task we check for reversibility as well as check to see which
ideas and interactions match-up with our observations of reality.” Using those
ideas and interactions that pass this test together with any new ideas (from new
destructive deductions) or other promising ideas that popped out of the original
destructive deduction we again attempt to find some common qualities, attrib-
utes, or operations to re-create the concept — or create a new concept. Also, once
again, we perform the check for reversibility and match-up with reality. Over
and over again this cycle of Destruction and Creation is repeated until we
demonstrate internal consistency and match-up with reality.'
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Suspicion

When this orderly (and pleasant) state is reached the concept becomes a coher-
ent pattern of ideas and interactions that can be used to describe some aspect of
observed reality. As a consequence, there is little, or no, further appeal to altern-
ative ideas and interactions in an effort to either expand, complete, or modify the
concept.'' Instead, the effort is turned inward towards fine-tuning the ideas and
interactions in order to improve generality and produce a more precise match of
the conceptual pattern with reality.'”” Toward this end, the concept — and its
internal workings — is tested and compared against observed phenomena over
and over again in many different and subtle ways.'* Such a repeated and inward-
oriented effort to explain increasingly more subtle aspects of reality suggests the
disturbing idea that perhaps, at some point, ambiguities, uncertainties, anom-
alies, or apparent inconsistencies may emerge to stiffe a more general and
precise match-up of concept with observed reality."* Why do we suspect this?

On one hand, we realize that facts, perceptions, ideas, impressions, interac-
tions, etc. separated from previous observations and thought patterns have been
linked together to create a new conceptual pattern. On the other hand, we
suspect that refined observations now underway will eventually exhibit either
more or a different kind of precision and subtlety than the previous observations
and thought patterns. Clearly, any anticipated difference, or differences, sug-
gests we should expect a mismatch between the new observations and the
anticipated concept description of these observations. To assume otherwise
would be tantamount to admitting that previous constituents and interactions
would produce the same synthesis as any newer constituents and interactions
that exhibit either more or a different kind of precision and subtlety. This would
be like admitting one equals two. To avoid such a discomforting position
implies that we should anticipate a mismatch between phenomena observation
and concept description of that observation. Such a notion is not new and is indi-
cated by the discoveries of Kurt Godel and Werner Heisenberg.

Incompleteness and consistency

In 1931 Kurt Gddel created a stir in the World of Mathematics and Logic when
he revealed that it was impossible to embrace mathematics within a single
system of logic."* He accomplished this by proving, first, that any consistent
system — that includes the arithmetic of whole numbers — is incomplete. In other
words, there are true statements or concepts within the system that cannot be
deduced from the postulates that make-up the system. Next, he proved even

though such a system is consistent its consistency cannot be demonstrated

within the system.
Such a result does not imply that it is impossible to prove the consistency of a

system. It only means that such a proof cannot be accomplished inside the
system. As a matter of fact, since Godel, Gerhard Gentzen and others have
shown that a consistency proof of arithmetic can be found by appealing to



136  Core arguments

systems outside that arithmetic. Thus, Gddel’s Proof indirectly shows that in
order to determine the consistency of any new system we must construct or
uncover another system beyond it.'® Over and over this cycle must be repeated
to determine the consistency of more and more elaborate systems.'”

Keeping this process in mind, let us see how Godel’s results impact the effort
to improve the match-up of concept with observed reality. To do this we will
consider two kinds of consistency: The consistency of the concept and the con-
sistency of the match-up between observed reality and concept description of
reality. In this sense, if we assume — as a result of previous destructive deduction
and creative induction efforts — that we have a consistent concept and consistent
match-up, we should see no differences between observation and concept
description. Yet, as we have seen, on one hand, we use observations to shape or
formulate a concept; while on the other hand, we use a concept to shape the
nature of future inquiries or observations of reality. Back and forth, over and
over again, we use observations to sharpen a concept and a concept to sharpen
observations. Under these circumstances, a concept must be incomplete since we
depend upon an ever-changing array of observations to shape or formulate it.
Likewise, our observations of reality must be incomplete since we depend upon
a changing concept to shape or formulate the nature of new inquiries and obser-
vations. Therefore, when we probe back and forth with more precision and sub-
tlety, we must admit that we can have differences between observation and
concept description; hence, we cannot determine the consistency of the system —
in terms of its concept, and match-up with observed reality — within itself.

Furthermore, the consistency cannot be determined even when the precision
and subtlety of observed phenomena approaches the precision and subtlety of the
observer — who is employing the ideas and interactions that play together in the
conceptual pattern. This aspect of consistency is accounted for not only by
Godel’s Proof but also by the Heisenberg Uncertainty or Indeterminacy Principle.

Indeterminacy and uncertainty

The Indeterminacy Principle uncovered by Werner Heisenberg in 1927 showed
that one could not simultaneously fix or determine precisely the velocity and
position of a particle or body.'® Specifically he showed, due to the presence and
influence of an observer, that the product of the velocity and position uncertain-
ties is equal to or greater than a small number (Planck’s Constant) divided by the
mass of the particle or body being investigated. In other words:

AVAQ=h/m

where A V is velocity uncertainty
A Q is position uncertainty and h/m is Planck’s constant (h) divided
by observed mass (m).

Examination of Heisenberg’s Principle reveals that as mass becomes exceed-
ingly small the uncertainty, or indeterminacy, becomes exceedingly large. Now
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— in accordance with this relation — when the precision, or mass, of phenomena
being observed is little, or no different than the precision, or mass, of the observ-
ing phenomena the uncertainty values become as large as, or larger than, the
velocity and size frame-of-reference associated with the bodies being
observed.! In other words, when the intended distinction between observer and
observed begins to disappear,” the uncertainty values hide or mask phenomena
behavior; or put another way, the observer perceives uncertain or erratic behav-
ior that bounces all over in accordance with the indeterminacy relation. Under

these circumstances, the uncertainty values represent the inability to determine
the character or nature (consistency) of a system within itself. On the other hand,

if the precision and subtlety of the observed phenomena is much less than the
precision and subtlety of the observing phenomena uncertainty values become
much smaller than the velocity and size values of the bodies being observed.”!
Under these circumstances, the character or nature of a system can be deter-
mined — although not exactly — since the uncertainty values do not hide or mask
observed phenomena behavior nor indicate significant erratic behavior.

Keeping in mind that the Heisenberg Principle implicitly depends upon the inde-
terminate presence and influence of an observer,”> we can now see — as revealed by
the two examples just cited — that the magnitude of the uncertainty values represent
the degree of intrusion by the observer upon the observed. When intrusion is total
(that is, when the intended distinction between observer and observed essentially
disappears)* the uncertainty values indicate erratic behavior. When intrusion is low
the uncertainty values do not hide or mask observed phenomena behavior, nor indi-
cate significant erratic behavior. In other words, the uncertainty values not only rep-
resent the degree of intrusion by the observer upon the observed but also the degree
of confusion and disorder perceived by that observer.

Entropy and the Second Law of Thermodynamics

Confusion and disorder are also related to the notion of Entropy and the Second
Law of Thermodynamics.>* Entropy is a concept that represents the potential for
doing work, the capacity for taking action or the degree of confusion and dis-
order associated with any physical or information activity. High entropy implies
a low potential for doing work, a low capacity for taking action or a high degree
of confusion and disorder. Low entropy implies just the opposite. Viewed in this
context, the Second Law of Thermodynamics states that all observed natural
processes generate entropy.>® From this law it follows that entropy must increase
in any closed system — or, for that matter, in any system that cannot communic-
ate in an ordered fashion with other systems or environments external to itself.?®
Accordingly, whenever we attempt to do work or take action inside such a
system — a concept and its match-up with reality — we should anticipate an
increase in entropy hence an increase in confusion and disorder. Naturally, this
means we cannot determine the character or nature (consistency) of such a
system within itself, since the system is moving irreversibly toward a higher, yet
unknown, state of confusion and disorder.
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Destruction and creation

What an interesting outcome!*” According to Godel we cannot — in general —
determine the consistency, hence the character or nature, of an abstract system
within itself. According to Heisenberg and the Second Law of Thermodynamics
any attempt to do so in the real world will expose uncertainty and generate dis-
order. Taken together, these three notions support the idea that any inward-
oriented and continued effort to improve the match-up of concept with observed
reality will only increase the degree of mismatch. Naturally, in this environment,
uncertainty and disorder will increase as previously indicated by the Heisenberg
Indeterminacy Principle and the Second Law of Thermodynamics, respectively.
Put another way, we can expect unexplained and disturbing ambiguities, uncer-
tainties, anomalies, or apparent inconsistencies to emerge more and more often.
Furthermore, unless some kind of relief is available, we can expect confusion to
increase until disorder approaches chaos — death.

Fortunately, there is a way out. Remember, as previously shown, we can
forge a new concept by applying the destructive deduction and creative induc-
tion mental operations. Also, remember, in order to perform these dialectic
mental operations we must first shatter the rigid conceptual pattern, or patterns,
firmly established in our mind. (This should not be too difficult since the rising
confusion and disorder is already helping us to undermine any patterns). Next,
we must find some common qualities, attributes, or operations to link isolated
facts, perceptions, ideas, impressions, interactions, observations, etc. together as
possible concepts to represent the real world. Finally, we must repeat this
unstructuring and restructuring until we develop a concept that begins to match-
up with reality. By doing this — in accordance with Gddel, Heisenberg and the
Second Law of Thermodynamics — we find that the uncertainty and disorder
generated by an inward-oriented system talking to itself can be offset by going
outside and creating a new system. Simply stated, uncertainty and related dis-
order can be diminished by the direct artifice of creating a higher and broader
more general concept to represent reality.

However, once again, when we begin to turn inward and use the new concept —
within its own pattern of ideas and interactions — to produce a finer grain match
with observed reality we note that the new concept and its match-up with observed
reality begins to self-destruct just as before. Accordingly, the dialectic cycle of
destruction and creation begins to repeat itself once again. In other words, as sug-
gested by Godel’s Proof of Incompleteness, we imply that the process of Struc-
ture, Unstructure, Restructure, Unstructure, Restructure is repeated endlessly in
moving to higher and broader levels of elaboration. In this unfolding drama, the
alternating cycle of entropy increase toward more and more disorder and the
entropy decrease toward more and more order appears to be one part of a control
mechanism that literally seems to drive and regulate this alternating cycle of
destruction and creation toward higher and broader levels of elaboration.

Now, in relating this deductive/inductive activity to the basic goal discussed
in the beginning, I believe we have uncovered a Dialectic Engine that permits
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the construction of decision models needed by individuals and societies for
determining and monitoring actions in an effort to improve their capacity for
independent action. Furthermore, since this engine is directed toward satisfying
this basic aim or goal, it follows that the goal seeking effort itself appears to be
the other side of a control mechanism that seems also to drive and regulate the
alternating cycle of destruction and creation toward higher and broader levels of
elaboration. In this context, when acting within a rigid or essentially a closed
system, the goal seeking effort of individuals and societies to improve their
capacity for independent action tends to produce disorder towards randomness
and death. On the other hand, as already shown, the increasing disorder gener-
ated by the increasing mismatch of the system concept with observed reality
opens or unstructures the system. As the unstructuring or, as we’ll call it, the
destructive deduction unfolds it shifts toward a creative induction to stop the
trend toward disorder and chaos to satisfy a goal-oriented need for increased
order. Paradoxically, then, an entropy increase permits both the destruction or
unstructuring of a closed system and the creation of a new system to nullify the
march toward randomness and death.

Taken together, the entropy notion associated with the Second Law of Ther-
modynamics and the basic goal of individuals and societies seem to work in
dialectic harmony driving and regulating the destructive/creative, or deductive/
inductive, action — that we have described herein as a dialectic engine. The
result is a changing and expanding universe of mental concepts matched to a
changing and expanding universe of observed reality.”® As indicated earlier,
these mental concepts are employed as decision models by individuals and soci-
eties for determining and monitoring actions needed to cope with their environ-
ment — or to improve their capacity for independent action.

Patterns of Conflict

Introduction

Patterns of Conflict is a massive slide set of 193 pages. In one sense it can be
read as an exercise to apply his arguments developed in Destruction and Cre-
ation. Indeed, the way Boyd constructs Patterns of Conflict is informed by the
inductive—deductive approach. Here, as well as in subsequent presentations,
Boyd offers an initial suggestion, argument or insight, which he then sets out to
illustrate, to substantiate, to refute or to affirm, albeit then in modified form,
taking into account the additional findings this exercise has generated.

In fact, 4 Discourse can be regarded in this light. The essay forms the induc-
tive part, after which Patterns of Conflict seeks to affirm/refute these findings
through a survey of military history and existing strategic theories. Having
found sufficient grounds for accepting the validity of his initial arguments, he
then proceeds to take the theory further into related questions — Organic Design
for Command and Control — and to extrapolate the conceptual implications
and possible generalizations — Strategic Game of ? and ?. On the other hand,
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Patterns must be read as an argument in its own right, but one that is informed
by and entirely consistent with the abstract argument from the essay. In Patferns
of Conflict Boyd develops and substantiates his main arguments concerning
warfighting — or rather operational art and strategy.

The first twelve pages contain the core of his theory, or what he calls ‘an
impression’. Taking off with some notes from ‘A New Conception of Air-to-Air
Combat’, he sets out on a survey of military history in a series of historical snap-
shots. It proceeds in a generally chronological fashion and focuses on the evolu-
tion of war fighting. Gradually the ‘impression’ is expanded to become the key
for grand strategy, but by then the concept of ‘fast transients’ has gained in
dimensions and layers. From this broad survey he distills three distinct cat-
egories of conflict as well as a synthesis of the essence — the core elements — that
characterizes these categories.

In the first half of the presentation Boyd takes his audience first through the
exploits and ideas of Sun Tzu, Alexander, Hannibal, Belisarius, Genghis Khan
and Tamerlane. He also discusses the eighteenth century French theoreticians
Saxe, Bourcet, Guibert and Du Teil. His study of Napoleon and his interpreters
brings him to the disastrous developments in the nineteenth century. This inves-
tigation then leads him to World War I and German infiltration techniques, T.E.
Lawrence’s theory of guerrilla warfare, the revolutionary warfare theories of
Marx, Lenin and Mao, J.F.C. Fuller’s work on maneuver warfare, the German
Blitzkrieg doctrine, and modern guerrilla and finally to counter-guerrilla and
counter-blitz methods, indicating his view on strategy as a dialectic interactive
process. Boyd recognized a fundamental similarity among the processes that
produced success at the tactical level and at the grand tactical level (what we
would call the operational level) in guerrilla warfare, in the swarms of Genghis
Khan that raided Europe, and in the Blitzkrieg concept. Regarding these con-
cepts as superior he uses them as contrasts to the developments in the nineteenth
century and World War I, the “attritionist’ era.

In the second half of the presentation he moves from the descriptive into the
prescriptive/suggestive sphere and attempts to condense his thoughts in a more
universal model. Altogether it is an interesting tour de force, a great survey of
military history and strategic theory. On the other hand, it is also a biased
approach to military history. Boyd wants to convey a message, an argument.
This agenda becomes evident in the first pages of Patterns when he outlines the
mission of the presentation.

Mission

The mission of Patterns of Conflict is fourfold:

to make manifest the nature of Moral-Mental-Physical Conflict;

to discern a Pattern for successful operations;

to help generalize Tactics and Strategy;
and to find a basis for Grand strategy.
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And the intent is nothing less than ‘to unveil the character of conflict, survival
and conquest’.” He starts with presenting his audience with a number of impres-
sions. First, he introduces his point of departure, which is the ‘fast transients’ of
fighters as discussed in ‘A New Conception of Air-to-Air Combat’. Next he
introduces the OODA loop for the first time. The idea of ‘fast transients’,
according to Boyd, suggests that

In order to win we should operate at a faster tempo or rhythm or, better yet,
operate inside adversary’s Observation-Orientation-Decision-Action time
cycle or loop.*

He then incorporates a section of the slide a new conception from this slightly
older presentation. The goal is to have the adversary’s system collapse into con-
fusion and disorder by causing him to over- or under-react to activity that
appears simultaneously menacing as well as ambiguous, chaotic or misleading.
The mechanism for creating this situation is by creating a rapidly changing
environment, thereby either effecting a compression of his available decision
time or creating many mismatches in his normal decision cycle, thus inhibiting
his capacity to adapt to such an environment. Figure 5.1 shows how Boyd made
this point in graphic form.?'

Human nature is the subsequent topic he introduces, which reveals his some-
what Darwinian (or Hobbesian) take on life, revealing the influence of both
Heilbroner and Nicholas Georgescu-Roegen. The goal of organisms, according
to Boyd, is:

e To survive, survive on own terms, or improve our capacity for independent
action. The competition for limited resources to satisfy these desires may
force one to:

Action M
Idea
xploit operations and weapons that
generate a rapidly changing environment imultaneously compress own time and
( uick clear observations orientation and stretch out adversary time to generate a
decisions fast tempo fast transient maneuvers >_ favorable mismatch in time ability to
uick kill) shape and adapt to change
inhibit an adversary s capacity to adapt to such an
environment (cloud or distort his observation
orientation and decisions and impede his actions)
Goal

Collapse adversary s system into confusion and disorder by causing him to over and under react to activity that appears
simultaneously menacing as well as ambiguous chaotic or misleading

Figure 5.1 Boyd’s starting idea.
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e Diminish adversary’s capacity for independent action, or deny him the
opportunity to survive on his own terms, or make it impossible for him to
survive at all.

The implication for Boyd is that life is conflict, survival, and conquest.>* And
this ‘naturally’ leads him to ‘the Theory of Evolution by Natural Selection and
The Conduct of War’ (J.F.C. Fuller’s book), since ‘both treat conflict, survival
and conquest in a very fundamental way’.>* Boyd then offers the notion, not
more than that, that

e [t may be advantageous to possess a variety of responses that can be applied
rapidly to gain sustenance, avoid danger and diminish an adversary’s capac-
ity for independent action.

e Organisms must also cooperate and harmonize their activities in their
endeavors to survive as an organic synthesis.

e  Furthermore to shape and adapt to change, one cannot be passive, but
instead one must take the initiative.

e  Thus variety, rapidity, harmony and initiative seem to be the key qualities
that permit one to shape and adapt to an ever-changing environment.**

The entire presentation that follows is an elaboration of these ideas. He explains
the working of the mechanism, the process and, using history as illustration and
as a source for credibility, he applies it to several levels: the individual, the tacti-
cal, the operational (or grand tactical) on to the grand strategic level. So in a
very few slides Boyd unfolds the basic contours of his entire strategic theory.
And from here on he proceeds with a long section containing historical snap-
shots aimed at revealing patterns of winning and losing.

Historical snapshots

From Sun Tzu to Napoleon

The fundamental influence of several key theorists, most notably of Sun Tzu
becomes evident right away. In Sun Tzu Boyd discovered an idiom and themes
that reflected his own thoughts. Comparing the classical commanders Alexander,
Hannibal to Tamerlane (all of whom he calls Eastern commanders) with the
Western commanders, he states that the philosophy of the Eastern commanders
seems more consistent with ideas of Sun Tzu in their attempts to shatter the adver-
sary prior to battle. The approach advanced by Sun Tzu thus amounts to a distinct
pattern in military history, and one which serves to contrast the pattern of attrition
warfare. The following themes, taken from Sun Tzu, characterize this pattern:

harmony deception,
swiftness of action fluidity of action,
dispersion/concentration  surprise

shock
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According to Boyd, Sun Tzu advocates a strategy with four key elements:

e Probe the enemy’s organization and dispositions to unmask his strengths,
weaknesses, patterns of movement and intentions.

e ‘Shape’ the enemy’s perception of the world to manipulate his plans and
actions.

e Attack enemy’s plans as best policy. Next best disrupt his alliances. Next
best attack his army. Attack cities only when there is no alternative

e Employ Cheng and Ch’i** maneuvers to quickly and unexpectedly hurl
strengths against weaknesses.

And the desired outcome for Sun Tzu is, in Boyd’s words, ‘to subdue the enemy
without fighting and avoid protracted war’. Western commanders by contrast,
Boyd argues, have been more concerned with winning the battle. In order to
make the argument that the approach of Sun Tzu has often been superior to this
Western approach, he then explores several selected examples which not only
bolster his argument but also illustrate in some detail what such an approach
entails in terms of force structure, the employment of maneuver, movement,
mass and shock. He described the battles of Marathon (490Bc) of the Greeks
against the Persians, the Battle of Leuctra (371 BC) which saw combat between
the Thebans and the Spartans, the Battle of Arbela (331B¢) in which the Persian
King Darius was defeated by Alexander, and the Battle of Canae (216 BC).

The forces available to commanders such as Hannibal consisted of light
troops, heavy troops and cavalry. The successful commanders combined these in
patterns of maneuver with the light troops to ‘unmask the enemy’s disposition
and hide one’s own real strength and confuse the enemy’. Heavy troops in turn
and in synergetic fashion would ‘charge and smash thinned-out/scattered or dis-
ordered/bunched-up enemy formations generated by the interaction with light
troops’. Alternatively, they would ‘menace enemy formations to hold them in
tight, or rigid, arrays thereby make them vulnerable to missiles of swirling light
troops’. Thus, according to Boyd, ‘light and heavy troops in appropriate combi-
nation pursue, envelop, and mop-up isolated remnants of enemy host’. The idea
underlying this pattern for winning was to ‘employ maneuver action by light
troops with thrust action of heavy troops to confuse, break up, and smash enemy
formations’.>* An additional idea, also in line with Sun Tzu, was the deliberate
employment of unequal distribution of forces, as the basis to achieve local supe-
riority at the decisive point, and for decisive leverage to collapse adversary
resistance.”’

However, Boyd notes, these battle arrangements and maneuvers do not
provide insight into how they play upon ‘moral factors such as doubt, fear,
anxiety’.*® For this he turns to Genghis Khan’s Mongol hordes and Napoleon’s
mass armies. Genghis Khan’s established four ‘key asymmetries’:

e  superior mobility
e  superior communications
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e superior intelligence
e superior leadership.

Guarding and exploiting these asymmetries to the fullest enabled the widely sep-
arated strategic maneuvers, the baited retreats, the hard-hitting thrusts and
swirling envelopment he is remembered for. These movements uncovered and
exploited an adversary’s vulnerabilities and weaknesses. Rapid unexpected
threatening movements in conjunction with propaganda and terror produced
fear, anxiety and superstition. This in turn undermined an opponent’s resolve
and will to resist.*’ The outnumbered Mongols were capable of creating the
impression of being everywhere and coming from nowhere. Mobility, swiftness
and terror combined to produce collapse by draining the opponent’s moral
fiber.* Thus he makes the connection between physical movement and the
moral factors:

e Subversive propaganda, clever stratagems, fast breaking maneuvers, and
calculated terror not only created vulnerabilities and weaknesses, but also
played upon moral factors that drain-away resolve, produce panic, and bring
about collapse.

Indeed, he asserts, in doing so ‘the Mongols operated inside adversary

observation-orientation-decision-action loops’.*!

The loss of flexibility: Napoleon and his interpreters

In contrast, Boyd finds fundamental faults in the nineteenth century style of
warfare. It is the beginning of the costly and wasteful attrition style of warfare
that characterized World War I and the strategic mindset ever since in the West,
with some exceptions that he does not fail to highlight. Within the Napoleonic
campaigns he discerns a shift in approach from the flexible to the rigid, from the
unpredictable to the stereotype, from maneuver and focus on enemy weakness to
set piece battles, which pit strength against strength. And this is remarkable in
light of the fact that the French theoreticians, such as de Saxe, Bourcet, Guibert
and Du Teil, who were of great influence on Napoleon, stressed flexible plan-
ning ‘with several branches, mobility and fluidity of forces, cohesion, dispersion
and concentration’. Furthermore, they stressed operating ‘on a line that threatens
alternative objectives’. At the tactical level these theorists prescribed ‘to concen-
trate direct artillery fire on key points to be forced’.*

He explains that in the early campaigns Napoleon used the ideas of the
theorists about variety (as in ‘unexpected ways’), ambiguity, deception and
rapidity in movement, to surprise and defeat fractions of superior forces. In
addition, Boyd also recognized that these ideas are also at home with guerrilla
warfare, for American colonists, Spanish and Russian guerrillas ‘exploited
variety and rapidity associated with environment background (terrain, weather,
darkness, etc.) and mobility/fluidity of small bands with harmony of
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common cause against tyranny/injustice as basis to harass, confuse, and
contribute toward the defeat of the British and the French under Napoleon’.*
Here too he addresses the nexus of movement, ambiguity, rapidity, variety,
mobility, fluidity on the one hand with their impact on the moral factor on the
other.

Boyd shows how Napoleon was handed an inspired army with citizen-
soldiers and new leaders generated by the revolution.* This army was organized
along self-contained, but mutually supporting units (divisions) and could travel
fast by living off the countryside without extensive baggage or supply trains. It
could disperse and concentrate faster than opponents. The general features of
Napoleon’s way of employing these were:

e planning process which included variations and contingency plans;

e extensive information gathering operations which reduced uncertainty and
simplified the planning process;

e the use of flexible and confusing configurations of units,

e that combined with screening operations masked his real intentions and
movements thus ensuring security;

e the use of strategic dispersion and tactical contraction to create strategic
confusion;
which led to tactical dislocation of units,
which by rapid concentration of one’s own troops could be overwhelmed;

e and finally by a rapid succession and ever-shifting kaleidoscope of (stra-
tegic) moves and diversions which upset the enemy’s actions, unsettle his
plans and unbalance him psychologically which combined ensure a constant
level of initiative.

Napoleon furthermore used unified lines of operations as the basis for mutual
support between units. He threatened enemy communications to isolate the
opponent. He forced the opponent to fight under unfavorable conditions through
operations that held or diverted the enemy (feints, pinning maneuvers) and by
attacks against exposed flanks or through weak fronts. All the while he main-
tained freedom of maneuver by setting up centers of operations and alternative
lines of communications and keep these (at least some) open. As for command
and control, Napoleon initially used a centralized concept with a low degree of
tactical variety, which created strategic success to produce tactical success. So
higher-level confusion within the enemy camp must make up for lower level
uniformity of Napoleon’s units and their operations.

In later campaigns Napoleon exchanged variety, rapidity and surprise for
rigid uniformity and massed artillery fire, dense infantry columns and heavy
artillery against regions of strong resistance. He de-emphasized loose, irregular
methods at the tactical level. And in the end he thus failed.* Boyd sees in
the early victories a substantiation of his own views, and in the latter of
Napoleon’s less victorious campaign he finds fault with the loss of variety and
flexibility.
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Next, he turns his critique on Clausewitz and Jomini, the premier analysts of
Napoleon’s art of war. In Boyd’s view, Clausewitz proposed a strategy along the
following lines:

e  Exhaust the enemy by influencing him to increase his expenditure of effort.
Seek out centers of gravity upon which all power/movement depend and, if
possible, trace them back to a single one.

Compress all effort, against those centers, into the fewest possible actions.
Subordinate all minor or secondary actions as much as possible.

Move at the utmost speed.

Seek a major battle (with superiority of number and conditions) that will
promise a decisive victory.

The aim for Clausewitz was to ‘render the enemy powerless’, which strongly
implies ‘the destruction of the opponent’s armed forces’. And whereas Boyd,
with Sun Tzu, regarded friction, uncertainty as fundamental and unavoidable but
also a potential crucial tool, Clausewitz is thought to have considered uncer-
tainty, fear, anxiety and other moral factors as an impediment.*® These ideas
were in obvious contradiction with Boyd’s views, and he captures his critique on
one slide, asserting that:*’

e (Clausewitz over-emphasized decisive battle and under-emphasized strategic

maneuver.

Clausewitz emphasized method and routine at the tactical level.

Clausewitz was concerned with trying to overcome or reduce friction/
uncertainty and failed to address the idea of magnifying adversary’s
friction/uncertainty.

e (Clausewitz was concerned with trying to exhaust adversary by influencing
him to increase his expenditure of effort. He failed to address, or develop,
the idea of trying to paralyze adversary by denying him the opportunity to
expend effort.

e (Clausewitz incorrectly stated: ‘a center of gravity is always found where the
mass is concentrated most densely’ — then argued that this is the place
where the blows must be aimed and where the decision should be reached.
He failed to develop idea of generating many non-cooperative centers of
gravity by striking at those vulnerable, yet critical, tendons, connections,
and activities that permit a larger system’s center of gravity to exist.

Boyd blames Clausewitz for not seeing ‘that many non-cooperative, or conflict-
ing, centers of gravity paralyze the adversary by denying him the opportunity to
operate in a directed fashion, hence they impede vigorous activity and magnify
friction’. And the likely result of the Clausewitzian approach, with its lack of
variety, so he argues, would be operations that ‘end in a bloodbath via the well
regulated, stereotyped tactics and unimaginative battles of attrition suggested by

Clausewitz’.*
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Turning his attention to Baron Henri de Jomini, he discerns some interesting
ideas. Jomini stresses free and rapid movements, which carry the bulk of
the forces successively against fractions of the enemy. He advises to strike in the
most decisive direction — that is to say against the center of one wing or the
center and one wing simultaneously. If possible, one should seize the adversary’s
communications and force him to fight on a reverse front, by using the bulk of the
forces to hit the flank and attack him in the rear. Detachments can be employed, if
necessary, to block the arrival of reinforcements as well as for drawing the oppo-
nent’s attention elsewhere. If the enemy’s forces are too much extended, one
should pierce his center to divide and crush his fractions separately.

However, Boyd parts ways with Jomini’s ‘preoccupation with the form of
operations, spatial arrangement of bases, formal orders of battles and tactical
formations while showing a lack of appreciation for the use of loose, irregular
swarms of guerrillas and skirmishers for masking one’s own operations and for
confusing and disrupting the enemy’s operations’. For Jomini also asserts that
one should divide the theater of war and its subordinate components (zones,
fronts, positions, etc.) into three subdivisions — a center and two wings — to facil-
itate envelopment of the opponent. In addition one should approach the oppo-
nent with one’s forces aligned in an oblique order. Such an approach, like the
one proposed by Clausewitz, could not but lead to stereotyped, predictable
operations.*

Summarizing his critique on Napoleon, Clausewitz and Jomini, Boyd returns
to the theme of adaptability. None of the three ‘appreciated the importance of
loose, irregular tactical arrangements and activities to mask or distort own pres-
ence and intentions as well as confuse and disorder adversary operations’. The
main flaw according to Boyd was the fact that they ‘viewed the conduct of war
and related operations in essentially one direction — from the top down — empha-
sizing adaptability at the top and regularity at the bottom’.® And this set the
scene for the slaughters of the nineteenth century and World War L.

The curse of the industrial revolution

Boyd lists six key military ‘ingredients’ of the nineteenth century that only
served to reinforce tendencies of the Napoleonic era:

railroad quick fire artillery
machine gun repeating rifle
barbed wire  trenches

He observes an ‘emphasis toward massed firepower and large armies supported
by rail logistics; an increased emphasis on holding defense and flanking or wide
turning maneuvers into the adversary’s rear to gain a decision; and a trend of
continued use of frontal assaults by large stereotyped infantry formations (e.g.
regiments, battalions) supported by artillery barrages, against regions of strong
resistance’. Not only were tactics now stereotyped. Strategy too had lost the
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elements of flexibility and surprise, and Boyd puts emphasis on this element of
stereotyped operations at both levels in several slides. As he noted:

huge armies, and massed firepower and other vast needs supported through
a narrow fixed logistics network, together with tactical assaults by large
stereotyped formations, suppressed ambiguity, deception, and mobility
hence surprise of any operation.”!

The legacy of Napoleon, Clausewitz, and Jomini’s tactical regularity and
the continued use of large stereotyped formations for tactical assaults,
together with the mobilization of large armies and massing of enormous
supplies through a narrow logistics network, ‘telegraphed’ any punch hence
minimized the possibility of exploiting ambiguity, deception, and mobility
to generate surprise for a decisive edge.*

In this sense, technology was being used as a ‘crude club’ that generated fright-
ful and debilitating casualties on all sides. Evolution of tactics did not keep pace
with the increased weapons lethality developed and produced by nineteenth-
century technology. The failure to evolve mentally and tactically in parallel with
the technological (r)evolution, resulted in the massacres of the American Civil
War (1861-65), the Austro-Prussian War (1866), the Franco-Prussian War
(1870-71), the Boer War (1899—-1902), the Russo-Japanese War (1904—05) and
of World War 1.5

For Boyd World War I is the highlight of the attritional style of warfare. Here
he sees offensives conducted on wide frontages, emphasizing few (rather than
many) harmonious yet independent thrusts. The advance was maintained in an
even way to protect flanks and to provide artillery support as the advance made
headway. Reserves were thrown in whenever an attack was held up, against
regions or points of strong resistance. The defense was organized in response to
this type of operation. It was organized in depth, consisting of successive belts
of fortified terrain. Attackers would be stopped and pinned down by massed
artillery and machine-gun fire. Any ground that would still be lost would be won
back through counter-attacks. The predictable result was ‘stagnation and enorm-
ous attrition since advances were generally made along expected paths of hard-
ened resistance which in turn were dictated by both the dependence upon
railroads and as well as the choice of tactics of trying to reduce strong points by
massed firepower and infantry’.>*

He thus gave his audience something to think about. First he introduced Sun
Tzu and some other (Eastern) practitioners of strategy. These strategists all suc-
ceeded not by concentrating large numbers of forces in an attritional battle, but by
movement, speed, surprise, variety and creating, and subsequently attacking,
weaknesses instead of enemy strengths. Having described an ideal type he pro-
ceeded with criticizing the very masters of modern strategic thought and practice
that had been taught about, and had been hailed, in most war colleges in the West,
thus delivering a fundamental critique of the traditional Western style of warfare.”
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Rediscovering flexibility

Boyd proceeds with the argument that during Western wars in the twentieth
century there have been ideas and concepts that resembled the Eastern style of
warfare, and which, an important point, had produced astounding success. He
notes that the founding fathers of Communism such as Marx, Lenin and Stalin
actually have some important lessons to teach, for they too think along the lines
of Sun Tzu.

According to Boyd the solution to the enduring stalemate in the trench warfare
during World War I came in the form of infiltration and guerrilla tactics. And in
both methods the same processes seem to be at work. Infiltration tactics as prac-
ticed by the Germans under Ludendorff consisted of brief but intense artillery
bombardment, that included gas and smoke shell, to disrupt and suppress
defenses, to obscure the assault. Small, light teams of troops without any linear
formation followed the barrage and spread out along the front in depth and in
width. They did not attempt to maintain a uniform rate of advance or align forma-
tions. Instead, as many tiny, irregular swarms spaced in breadth and echeloned in
depth, they seeped or flowed into any gaps or weaknesses they could find in order
to drive deep into the adversary’s rear. These small shock troops would be fol-
lowed by small battle groups consisting of infantry, machine-gunners, mortar
teams, artillery observers and field engineers. These groups were better equipped
to deal with remaining exposed enemy flanks and to mop up isolated centers of
resistance. Subsequently, reserves and stronger follow-on echelons moved
through newly created breaches to maintain momentum and exploit success, as
well as attack flanks and rear positions to widen the penetration and consolidate
gains against the expected counter-attack.” The idea behind this was to:

Hurl strength (echeloned in great depth) via an irruption of many thrusts,
thru weaknesses along (many) paths of least resistance to gain the opportun-
ity for breakthrough and development.

However, such a focus on maneuver did not sufficiently address how and why
infiltration fire and movement schemes work. Again Boyd addresses the way
physical movement, artillery fire, gas and smoke and size and mode of operation
of the attack units affected enemy perception and psyche. The key points to note
about infiltration tactics concern this relation between one’s own actions and the
enemy’s mental processes:*’

e Fire at all levels by artillery, mortars, and machine-guns is exploited to hold
adversary attention and pin him down hence—

e Fire together with gas and smoke (as well as fog and mist) represent an
immediate and ominous threat to capture adversary attention, force heads
down and dramatically obscure view, thereby cloak infiltration movements.

e Dispersed and irregular character of moving swarms (as opposed to well
defined line abreast formations) permit infiltrators to blend against irregular
and changing terrain features as they push forward.
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e Taken together, the captured attention, the obscured view, and the indistinct
character of moving dispersed/irregular swarms deny adversary the
opportunity to picture what is taking place.

The result of this dynamic is that

e Infiltration teams appear to suddenly loom-up out of nowhere to blow thru,
around, and behind disoriented defenders.

In more abstract terms, Boyd defines the essence of infiltration tactics as:*®

e Cloud/distort signature and improve mobility to avoid fire yet focus effort to
penetrate, shatter, envelop, and mop-up disconnected or isolated debris of
adversary system.

The intent of this is to:

e Exploit tactical dispersion in a focused way to gain tactical success and
expand it into a grand tactical success.

This in turn implies, in yet more abstract terms that:

e Small units exploiting tactical dispersion in a focused way — rather than
large formations abiding by the ‘Principle of Concentration’ — penetrate
adversary to generate many non-cooperative (or isolated) centers of gravity
as basis to magnify friction, paralyze effort, and bring about adversary col-
lapse.

Up to the latter part of World War I, commanders had not been able to develop
such a tactic due to various organizational and cultural obstacles. According to
Boyd

the aristocratic tradition, the top-down command and control system, the
slavish addiction to the ‘principle of concentration’ and the drill regulation
mind-set, all taken together, reveal an ‘obsession for control’ by high-level
superiors over low-level subordinates to evolve the indistinct-irregular-
mobile tactics that could counter the increase in weapons lethality.>

These ingrained features also prevented Ludendorff from capitalizing on the
tactical successes of his platoon, company and battalion level infiltration units.
Ludendorff violated his own novel concept by his tendency to use strategic
reserves to reinforce against hardened resistance. Thus, at the strategic level, he
seduced himself into supporting failure and not success. Moreover, the logistics
set-up was not flexible enough to support rapid/fluid penetration and deeper
exploitation of breakthroughs. Communication technology was still too immo-
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bile to allow command to quickly identify and reinforce successful advances.
This caused infiltration units to end up operating beyond the reach of their own
artillery support, exposing them to enemy artillery fire and flank attacks.®® Boyd
thus highlights the nexus between strategy and tactics on the one hand, and
organization and culture on the other.

He nevertheless advances the idea that conceptually, ‘infiltration tactics of
fire and movement can be viewed as Napoleon’s multi-thrust strategic penetra-
tion maneuvers being transformed into multi-thrust tactical penetration maneu-
vers to the lowest operational/organizational level — the squad’.®’ And infiltration
tactics a la Ludendorff also seemed to be similar in nature to irregular or guer-
rilla tactics a la T.E. Lawrence, for both stress ‘clouded/distorted signatures,
mobility and cohesion of small units as basis to insert an amorphous yet focused
effort into or thru adversary weaknesses’.*> According to Boyd, Lawrence
developed several key principles of guerrilla warfare that stood in stark contrast
to the attritional style of warfare as taught and practiced during the nineteenth
and early twentieth century:*

Action

e  Gain support of population. Must ‘arrange the minds’ of friend, foe and
neutral alike. Must ‘get inside their minds’.

e  Must ‘be an idea or thing invulnerable, without front or back, drifting about
like a gas’ (inconspicuousness and fluidity-of-action). Must be an ‘attack-in-
depth’.

e Tactics ‘should be tip-and-run, not pushes but strokes’, with the ‘use of the
smallest force in the quickest time at the farthest place’.

e Should be war of detachment (avoiding contact and presenting a threat
everywhere) using mobility/fluidity-of-action and environmental back-
ground (vast unknown desert) as basis for ‘never affording a target’ and
never on the defensive except by accident and in error.

—

dea
e Disintegrate existing regime’s ability to govern.

Advances in the Interbellum: Lenin, Guderian and Mao

The themes of infiltration tactics and Lawrence’s guerrilla warfare doctrine
resurface in three major conceptual developments of the Interbellum: Soviet
Revolutionary Strategy, Lightning War (or Blitzkrieg) and Maoist Guerrilla
War. In introducing these three developments, he offers what for him are one or
two key features of each concept.** Soviet Revolutionary Strategy, as developed
by Lenin, and after him, Stalin, exploited the idea of crises and vanguard that
arise out of Marxian contradictions within capitalism. This resulted in a scheme
that emphasizes moral/psychological factors as a basis to destroy a regime
from within. Lighting War (Blitzkrieg) arose from the mating of infiltration
tactics of 1918 with technological advances in the tank, motorized artillery,
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tactical aircraft, motor transport and communications. It aims to generate a
breakthrough by piercing a region with multiple narrow thrusts using armor,
motorized infantry, and follow-up infantry divisions supported by tactical air-
craft. Mao Tse-Tung, finally, synthesized Sun Tzu’s ideas, classic guerrilla strat-
egy and tactics, and Napoleonic style mobile operations under an umbrella of
Soviet Revolutionary Ideas to create a powerful way for waging modern (guer-
rilla) war. This resulted in modern guerrilla warfare, which has become a com-
prehensive political, economic, social and military framework for ‘total’ war.®
In all Boyd recognized similar elements such as a focus on disrupting enemy
cohesiveness, use of small shock elements, the exploitation of surprise, the
importance of timing and tempo and a focus on enemy weaknesses. And in all
again he sees the direct logical connection between actions and the psychologi-
cal dimension of war.

Boyd next provides a brief introduction on Blitzkrieg, and only briefly
addresses Mao’s version of guerrilla warfare, leaving a more detailed discussion
for later when he describes modern guerrilla warfare developments. Before
embarking on a twenty-page expos¢ on Blitzkrieg, Soviet Revolutionary Strat-
egy is dealt with in only three pages. Boyd defined the communist task Lenin
and Stalin had set as the destruction of capitalism, as well as its offspring impe-
rialism, and its replacement with dictatorship of the proletariat. Then he lists the
unique features marking their brand of strategic teaching, citing Lenin fre-
quently.® This starts with a phase in which the public mood is the target and the
aim is to create, magnify and exploit seams in the societal fabric:

e Employ agitation and propaganda in order to exploit opposing tendencies,
internal tensions, etc. Object is to bring about a crisis, to make revolution
ripe as well as convince masses that there is a way out. This is accom-
plished when the vanguard is able to:

e Fan discontent/misery of working class and masses and focus it as
hatred toward existing system.

e Cause vacillation/indecision among authorities so that they cannot come
to grips with existing instability.

e ‘Confuse other elements in society so that they don’t know exactly what
is happening or where the movement is going’.

e Convince ‘proletariat class they have a function — the function of pro-
moting revolution in order to secure the promised ideal society’.

e Select ‘the moment for the decisive blow, the moment for starting the insur-
rection, so timed as to coincide with the moment when the crisis has
reached its climax, when the vanguard is prepared to fight to the end, the
reserves are prepared to support the vanguard, and maximum consternation
reigns in the ranks of the enemy’.

He refers to quotes from Lenin for describing when this moment — a ‘tipping
point’ in modern parlance — has been reached:
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e  °All the class forces hostile to us have become sufficiently entangled, are
sufficiently at loggerheads, have sufficiently weakened themselves in a
struggle which is beyond their strength’;

e  °All the vacillating, wavering, unstable, intermediate elements — the petty
bourgeoisie, the petty-bourgeois democrats as distinct from the bourgeois —
have sufficiently exposed themselves in the eyes of the people, have suffi-
ciently disgraced themselves through their practical bankruptcy’;

e ‘Among the proletariat a mass sentiment in favor of supporting the most
determined, supremely bold, revolutionary action against the bourgeoisie
has arisen and has begun to grow vigorously. Then revolution is indeed
ripe. Then, indeed, if we have correctly gauged all the conditions indicated
above . .. and if we have chosen the moment rightly, our victory is assured’.

When the revolution has already become ripe, perseverance is in order. And
again Boyd quotes Lenin at length: ‘Never play with insurrection, but, when
beginning it, firmly realize that you must go to the end’. The decisive condition
of success then is ‘concentration of the main forces of the revolution at the
enemy’s most vulnerable spot at the decisive moment, when the offensive is
going full-steam ahead, when insurrection is knocking at the door, and when
bringing the reserves up to the vanguard’. Considering the limited resources you
must try to ‘take the enemy by surprise and seize the moment when his forces
are scattered’. Such concentration and maintenance of the offensive is crucial,
for the enemy ‘has the advantage of better preparation and organization. The
defensive is the death of an armed rising’. “You must strive for daily successes
even if small and at all costs retain the moral ascendancy’.

The Blitzkrieg concept

Discovering similarities

Boyd next makes the conceptual connection between guerrilla strategy and
Blitzkrieg which, he states, lies in the mutual conceptual foundation in the ideas
of Sun Tzu. Both Blitzers and guerrillas ‘infiltrate a nation or regime at all levels
to soften and shatter the moral fiber of the political, economic and social struc-
ture. Simultaneously, via diplomatic, psychological, and various sub-rosa or other
activities, they strip-away potential allies thereby isolate intended victim(s) for
forthcoming blows’. To carry out this program, a la Sun Tzu, Blitz and guerrillas:

e Probe and test adversary, and any allies that may rally to his side, in order to
unmask strength, weaknesses, maneuvers, and intentions.

e Exploit critical differences of opinion, internal contradictions, frictions,
obsessions, etc., in order to foment mistrust, sow discord and shape both
adversary’s and allies’ perception of the world thereby:

e C(Create atmosphere of ‘mental confusion, contradiction of feeling, indeci-
siveness, panic,’. . .
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e  Manipulate or undermine adversary’s plans and actions.
e Make it difficult, if not impossible, for allies to aid adversary during his
time of trial.

The purpose of this is either to ‘force capitulation when combined with external
political, economic, and military pressures, or to weaken the adversary to mini-
mize his resistance against military blows that will follow’.%”

Entering a long discussion on Blitzkrieg, he distills the elements that produce
shock and confusion within the opponent and those that ensure that cohesion in
one’s own actions is maintained. The central idea behind actions designed

according to guidelines of the Blitzkrieg concept is to:

e conquer an entire region or defeat an armed force in the quickest possible
time by gaining initial surprise and exploiting the fast tempo and fluidity
of action of armored teams combined with air support, as basis to repeat-
edly penetrate, splinter, envelop and roll-up/wipe-out disconnected rem-
nants of an adversary’s organism in order to confuse, disorder and finally
shatter his will or capacity to resist.*®

The mechanism that makes Blitzkrieg an effective method consists of four inter-
dependent elements, and although Boyd does not list them as such, the elements
of observation-orientation-decision-action can easily be discerned in his short
description. Boyd also succeeds in pointing at the linkage with infiltration
tactics.®

First is the novel idea (in the 1930s) of employing numerous air and ground
reconnaissance actions, which together with other intelligence actions probe and
test the adversary before and during combat operations both to uncover and to
shape changing patterns of strengths, weaknesses, moves and intentions. The
observed patterns of movement and actions, changes, etc., of the opponent are
weighed against one’s own situation to expose attractive, or appropriate,
alternatives that exploit the adversary’s vulnerabilities and weaknesses and thus
help shape mission commitment and influence command intent.

The second element consists of deriving a mission from the correct assess-
ment of the patterns in enemy behavior and, based on the mission and the
observed patterns in enemy behavior, of selecting and nominating a ‘Schwer-
punkt’ (center of gravity). This Schwerpunkt serves as the focus of the main
effort. The Schwerpunkt can be shifted during actual operations to bypass the
enemy’s strength and strike at weaknesses. Related or supporting efforts are also
established. As discussed above, Boyd labeled these ‘Nebenpunkte’. These are
threats, movements, combat actions, feints, etc. that tie up, focus or drain the
attention of the enemy and his strength.

A plan having been formulated, the third element of the Blitzkrieg mechan-
ism comes into play. From observation, orientation and decision, Boyd moves to
action. Small teams are inserted into the enemy rear area from the air or through
rapid ground infiltration. Aided by agents already present, these teams seize crit-
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ical objects such as bridges, they destroy railroad crossings and communica-
tions, incapacitate or blow up power stations and generally generate confusion in
the rear by their mere presence and by disseminating false messages and fake
orders. Meanwhile, air power and artillery are used to impede (or channel)
enemy movement, to disrupt communications, to suppress forward defensive
fires, to mask one’s own advance and to divert attention. Shock troops and
leading armored columns advance rapidly from least expected regions and infil-
trate the enemy’s front to find the path of least resistance. Breaches are opened
by fire and movement of air, armored and infantry-units. This will enforce a
breakthrough, through which relatively independent mobile/armored units rush
forward at high speed to penetrate the enemy’s interior, in close coordination
with air support, air reconnaissance and/or air transport. The object is to cut
lines of communication, disrupt enemy movement, paralyze enemy command
and control and envelop the enemy. Finally, follow-on infantry and armored
units pour in to overwhelm isolated pockets of resistance, widen the breaches
and secure the conquered territory.

Blitzkrieg disrupts the connections between and within units, thereby remov-
ing cohesion. The enemy system that relied on the combination of centers of
gravity (constituting strengths, capabilities, objects or geographical features) and
linkages between those centers of gravity is severely hurt by the disruption or
destruction of these linkages. Or in Boyd’s words,

Blitzkrieg generates multiple non-cooperative centers of gravity, as well as
undermines or seizes those that adversary depends upon, in order to impede
vigorous activity and magnify friction, thereby paralyze adversary by
denying him the opportunity to operate in a directed way.”

Operating philosophy

The obvious question is of course ‘how do Blitzers simultaneously sustain rapid
pace and abruptly adapt to changing circumstances without losing cohesion or
coherence of their overall effort?” To avoid collapse itself, Blitzkrieg employs,
as the last element of the mechanism, a concept for command and control in
which each unit at the different levels of organization, from simple to complex,
has its own specific OODA time cycle. The cycle time increases commensurate
with an increase in the level of organization, as one tries to control more levels
and issues. As the number of events increase, the longer it takes to observe,
orient, decide and act. Thus

e the faster rhythm of the lower levels must work within the larger and slower
rhythm of the higher levels so that overall system does not lose its cohesion
or coherency.”!

Considering this issue essential — referring to it as the first element of the ‘Blitz
Operating Philosophy’ — he elaborates on it here, as well as in the subsequent
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presentation Organic Design for Command and Control. According to Boyd, the
tension between the maintenance of control and cohesion on the one hand, and
the demands of fluid tactical situations is resolved by giving the

e Jower level commanders wide freedom ‘within the overall Mind-Time-
Space scheme’, to shape/direct their own activities so that they can exploit
faster tempo/rhythm at the tactical levels yet be in harmony with the larger
pattern/slower rhythm associated with the more general aim and larger
effort at the strategic level.

The ‘Mission concept ensures subordinate commanders stay within the bound-
aries of acceptable initiative, it fixes responsibility and shapes commitment at all
levels and through all parts of the organism’. Likewise, Boyd advocates the use
of a ‘Schwerpunkt concept through all levels to link differing rhythms/patterns
so that each part or level of the organic whole can operate at its own natural
rhythm — without pulling the organism apart — instead of the slower pace associ-
ated with a rigid centralized control’.”

Quoting the World War II Blitzkrieg practitioner General Gunther Blumen-
tritt, this scheme, ‘presupposes a common outlook based upon a body of profes-
sional officers who have received exactly the same training during the long years
of peace and with the same tactical education, the same way of thinking, identi-
cal speech, hence a body of officers to whom all tactical conceptions were fully
clear’. This in turn presupposes ‘an officer training institution which allows the
subordinate a very great measure of freedom of action and freedom in the
manner of executing orders and which primarily calls for independent daring,
initiative and sense of responsibility’.”

This goes some way in explaining Boyd’s insistence on the primary role of a
common outlook or orientation pattern and the element of ‘previous experience’
in the OODA loop graphic. Indeed he makes it a point that ‘without a common
outlook superiors cannot give subordinates freedom-of-action and maintain
coherency of ongoing action’.” In this one page Boyd thus highlights the crucial
relations between action and effectiveness during combat, command and control
philosophy, organizational culture and peace time training and education and
shows how the one is predicated upon the other. However, at this point, neither
the Schwerpunkt concept nor the Mission concept have been sufficiently
explained and Boyd therefore takes his audience deeper into the Blitzkrieg
philosophy.

Mission, Schwerpunkt, and getting inside the OODA loop
The mission concept can be thought of as a contract, he argues,
hence an agreement, between the superior and subordinate. The subordinate

agrees to make his actions serve his superior’s intent in terms of what is to
be accomplished, while the superior agrees to give his subordinate wide
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freedom to exercise his imagination and initiative in terms of how the intent
is to be realized. As part of this concept, the subordinate is given the right to
challenge or question the feasibility of his mission if he feels his superior’s
ideas on what can be achieved are not in accord with the existing situation
or if he feels his superior has not given him adequate resources to carry it

out’.”

While this explains one element required for maintaining cohesion at higher
levels as well as adaptability at the lower level, it actually only gives form and
expression to what is expected between an individual superior and subordinate.
It does not suggest ways to coordinate or harmonize activities among many
superiors and subordinates as a collective group. Here the Schwerpunkt concept
comes in view. As Boyd explains it, the

e Schwerpunkt acts as a center, or axis or harmonizing agent that is used to
help shape commitment and convey or carry-out intent, at all levels from
theater to platoon, hence an image around which:

e maneuver of all arms and supporting elements are focused to exploit
opportunities and maintain tempo of operations,
and

e initiative of many subordinates is harmonized with superior intent.’®

In this sense Schwerpunkt can be thought of as:

o a focusing agent that naturally produces an unequal distribution of effort
as a basis to generate superiority in some sector by thinning out others,
as well as

e a medium to realize superior intent without impeding initiative of many
subordinates, hence a medium through which subordinate initiative is
implicitly connected to superior intent.

Schwerpunkt thus represents

a unifying concept that provides a way to rapidly shape focus and direction of
effort as well as harmonize support activities with combat operations, thereby
permit a true decentralization of tactical command within centralized strategic
guidance — without losing cohesion of overall effort. Or put in another way, it
represents a unifying medium that provides a directed way to tie initiative of
many subordinate actions with superior intent as a basis to diminish friction
and compress time in order to generate a favorable mismatch in time and in
the ability to shape and adapt to unfolding circumstances.”’

Here Boyd introduces the effect of the Mission concept and the Schwerpunkt
concept on the dimension of time. Before, these concepts were explored as
essential elements for maintaining cohesion and harmonizing effort. Now they
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take on a different role, indeed, they become crucial advantages in themselves,
for they allow swifter tempo of operations. Because the German operational
philosophy was based upon a common outlook and freedom-of-action, which
they realized through their concepts of Mission and Schwerpunkt, ‘it emphas-
ized implicit over explicit communication’. This suggests, according to Boyd,
that ‘the secret of the German Command and Control System lies in what’s
unstated or not communicated to one another — in order to exploit lower-level
initiative yet realize higher level intent, thereby diminish friction and reduce
time, hence gain both quickness and security’.’”® Again he quotes Blumentritt to
make an important point flowing from this:

e The entire [German] operational and tactical leadership method hinged
upon ... rapid concise assessment of situations, quick decision and quick
execution, on the principle: ‘each minute ahead of the enemy is an advant-
age’.

Boyd translated this in the more abstract but now well-known observation that

they were able to ‘repeatedly operate inside their adversary’s observation-

orientation-decision-action loops’.” Not surprisingly, Boyd’s OODA loop
graphic includes the elements of implicit guidance and control.

Towards the essence of Blitzkrieg

A final point concerning Blitzkrieg Boyd addresses, as in his discussion of the
dynamics of infiltration tactics, is the connection between — the rationale for —
the pattern of employing ‘multiple thrusts, bundles of multiple thrusts or bundles
of thrusts insides bundles of thrusts’. One can see how he draws his audience
into a conversation with him, for he formulates this theme about the rationale as
a question for the audience. Boyd provides the answer: multiple thrusts (etc.)
‘present many (fast-breaking) simultaneous and sequential happenings to gener-
ate confusion and disorder — thereby stretch out time for [the] adversary to
respond in a directed fashion’. Moreover, they must be regarded as ‘multiple
opportunities to uncover, create, and penetrate gaps, exposed flanks and vulner-
able rears’. They also ‘create and multiply opportunities to splinter [the] organ-
ism and envelop disconnected remnants thereby dismember [the] adversary thru
the tactical, grand tactical, and strategic levels’.*® This leads him to reveal the
essence of Blitzkrieg:®'

Employ a Nebenpunkte/Schwerpunkte maneuver philosophy to generate

ambiguity, realize deception, exploit superior mobility and focus violence
as the basis to quickly:

e Create many opportunities to penetrate weaknesses in the form of any
moral or mental inadequacies as well as any gaps or exposed flanks that
open into adversary’s vulnerable rear and interior, hence—

e Create and exploit opportunities to repeatedly penetrate adversary
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organism, at all levels (tactical, grand tactical, and strategic) and in
many ways, in order to splinter, envelop, and roll-up/wipe-out isolated
remnants, thereby generate confusion and disorder, hence—

e Create and exploit opportunities to disrupt his system for communica-
tion, command, and support, as well as undermine or seize those con-
nections or centers that he depends upon, thus shake his will or capacity
to decisively commit his back-up echelons, operational reserves, and/or
strategic reserves, thereby magnify adversary’s confusion and disorder
and convince him to give up.

Note how he connects physical, spatial, temporal, informational, moral and
mental dimensions into a logical causal chain and has moved slowly to a higher
level of abstraction. This culminates in the formulation of the conceptual impli-
cation (which is of a yet higher level of abstraction) of this approach. He asserts
that ‘Blitzers, by being able to infiltrate or penetrate or get inside adversary’s
system, generate many moral-mental-physical non-cooperative (or isolated)
centers of gravity, as well as undermine, or seize those centers of gravity adver-
sary depends upon, in order to magnify friction, produce paralysis, and bring
about adversary collapse’.®

To actually execute such an approach six interrelated conditions (all of which
by now he already had addressed) must be met. While taking his inspiration
from World War II he concludes this list with a slide, which mentions twelve
successful Blitz campaigns versus five lost ones, so as to suggest that indeed, the
keys to success he advances have proven their worth.® The process of OODA is
constantly present at the background, and in particular the cognitive elements.

First, there must be an ‘emphasis on a common outlook and freedom-of-
action that are exploited by the Mission and Schwerpunkt concepts to fix
responsibilities as well as to rapidly shape, focus and shift operations and
support at all levels’. Second, there must be flexibility in command, ‘based on a
common outlook and freedom-of-action that are exploited by Mission and
Schwerpunkt — that encourages lower-level combat leaders (forward) to exploit
opportunities generated by rapid action within a broad loosely woven scheme
laid down from central command’. The third condition also relates closely with
the command (or better: the cognitive) function: ‘intelligence, reconnaissance
(air and ground) and stratagem emphasized before and during combat operations
to unmask and shape patterns of adversary strengths, weaknesses, moves, and
intentions’.

Only the fourth condition relates to physical movements in space and time,
but even here he includes the idea that these are tied to the enemy’s function of
perception and his morale: ‘Broad use of Schwerpunkt concept coupled with
fast-tempo/fluidity-of-action of armored teams and air support permit Blitzers to
repeatedly reshape strength and rapidly shift it against, or through, weaknesses
thereby generate doubt and uncertainty which magnify into panic and chaos’.

These actions require (as a fifth condition) ‘superior mobile communications to
maintain cohesion of overall effort and to enable higher command levels to allocate
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reserves and support and to reshape as well as shift focus of main effort’. Again, the
processes of observation and orientation take central place. The final condition is a
small logistics tail (using airlift when appropriate and necessary) to support high-
speed movement and rapid shift among routes of advance.® This section demon-
strates that Boyd’s OODA loop idea includes more elements than the notion of
outpacing the opponent’s decision cycle, which it is often equated with.

The modern guerrilla campaign

A similar dynamic

Boyd thus introduced infiltration tactics and Blitzkrieg warfare and has
advanced the idea that in essence they ‘work’ because of similar dynamics at
play. In his discussion of both he continuously emphasizes how actions work
upon the enemy’s processes of perception. He shows how the physical, the tem-
poral and the mental dimensions interrelate, and that this connection actually
provides the rationale for the physical actions. Already he has briefly suggested
that in the revolutionary warfare concept developed in the Interbellum, such a
dynamic could also be discerned. His next topic, which aims to further bolster
his argument, is an exploration of modern guerrilla campaigns. Reaching back to
his previous discussion of Lenin and Mao, he follows the by now familiar
didactic structure. First he describes what in practical terms constitutes a guer-
rilla campaign, and the idea underlying it. From this he distills the essence and
abstract intent, implications and the keys for success for his discussion concern-
ing patterns of winning and losing.
The main idea, the logic behind the guerrilla warfare approach, is to

Defeat the existing regime politically by showing they have neither the
moral right, nor demonstrated ability to govern and militarily by continu-
ously using stealth/fast-tempo/fluidity-of-action and cohesion of small
bands and larger units in cooperation with political ‘agitprop’
(agitation/propaganda) teams as basis to harass, confuse and ultimately
destroy the will or capacity to resist.®

According to Boyd, guerrillas capitalize on discontent and mistrust which is
generated by corruption (real of imagined), exploitation, oppression, incompe-
tence, and the unwanted presence of the existing regime. Thus they can evolve a
common cause or a unifying theme as a basis to organize and maintain mass
support through a militant political program. They build an administrative and
military organization, create a sanctuary, and a communications network under
the control of the political leadership of the guerrilla movement. They take care
not to arouse the reigning regime’s intelligence and security apparatus. A shadow
government is created, with parallel hierarchies, in localities and regions that can
be made ripe for insurrection/revolution by infiltration cadres (vanguards) who
cannot only subvert the existing authority but also convert leaders and people to
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the cause and organizational way of the guerrillas. Based upon this structure, they
attempt to subvert the government and convert people. This will create an alien
atmosphere of security and intelligence in order to ‘blind’ the regime to the plans,
operations and organization of the guerrilla movement, while at the same time the
regime’s strengths, weaknesses, moves and intentions become visible.

The next phase comes in the form of propaganda, inspiring civil disorder
(such as rallies, demonstrations, strikes and riots). Selected acts of terrorism and
sabotage will be conducted. The resulting misinformation can be exploited to
expand mistrust and sow discord, which in turn magnifies the appearance of cor-
ruption, incompetence, etc., and the inability of the regime to govern. Tiny cohe-
sive bands can then be employed for surprise hit-and-run raids against lines of
communications to gain arms and supplies as well as to disrupt the communica-
tion, coordination and movement of the government. When superior government
police and armed force do appear, these guerrilla bands should not engage in
battle but instead retreat and melt into the environment. This scheme can be
expanded. Such tiny bands can scatter across the country to arouse the people
(and gain recruits) as well as to harass, wear out, and spread out government
forces. When indeed government forces are thinly spread and operate not in
superior force sizes but in small units, they can be engaged through ambushes
and sneak attacks by larger bands, or mobile formations which concentrate to
wipe out these dispersed, isolated and relatively weak fractions.

Meanwhile the effects of propaganda, re-education and selected military suc-
cesses should be exploited. The grievances and obsessions of people should be
played upon. The government must be encouraged to indiscriminately take harsh
reprisal measures against the people in order to associate the government with
the expanding climate of mistrust, discord and moral disintegration. Simultan-
eously and in stark contrast to the government, guerrillas should exhibit moral
authority, offer competence, and provide desired benefits. This will assist in
further eroding the government’s influence, gaining more recruits and multiply-
ing the base areas. Subsequently, the political infrastructure can expand, as well
as the influence and control exerted by the guerrilla movement over the popu-
lation and the countryside. This will culminate with the visible demonstration of
the disintegration of the regime, which is effectuated by strikes of small fluid
bands and ever-larger formations in a Cheng/Ch’i fashion, to split-up, envelop,
and annihilate fractions of major enemy forces.*

The essence of the modern guerrilla campaign, according to Boyd, is thus to:¥

e C(Capitalize on corruption, injustice, incompetence, etc., (or their appear-
ances) as basis to generate atmosphere of mistrust and discord in order to
sever moral bonds that bind people to existing regime
Simultaneously

e Share existing burdens with people and work with them to root out and
punish corruption, remove injustice, eliminate grievances, etc., as basis to
form moral bonds between people and guerrillas in order to bind people to
guerrilla philosophy and ideals.
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The intent of guerrilla activities is to:

e Shape and exploit crises environment that permits guerrilla vanguards or
cadres to pump-up guerrilla resolve, attract the uncommitted, and drain
away adversary resolve as foundation to replace existing regime with guer-
rilla regime.

The conceptual implication of this is that:

e  QGuerrillas, by being able to penetrate the very essence of their adversary’s
moral-mental-physical being, generate many moral-mental-physical non-
cooperative (or isolated) centers of gravity, as well as subvert or seize those
centers of gravity that adversary regime must depend upon, in order to
magnify friction, produce paralysis, and bring about collapse.

Yet,

e QGuerrillas shape or influence moral-mental-physical atmosphere so that
potential adversaries, as well as the uncommitted, are drawn toward guer-
rilla philosophy and are empathetic toward guerrilla success.

Strategic philosophy

The strategic philosophy underlying modern guerrilla warfare, as well as Soviet
Revolutionary Strategy and the impact of nineteenth-century capitalism on
Insurrection/revolution can now be discerned. It is only a slightly different ren-
dering of the short essence laid out above. According to Boyd, guerrilla van-
guards employ a variety of means to play upon internal frictions within the
regime, obsessions, etc., as well as stimulate discontent and mistrust of the
people. In this way, vanguards sow discord that in turn magnifies the internal
frictions within the regime. This paralyzes the regime’s ability to come to grips
with crises that further fan the atmosphere of mistrust and discord that feed the
crises. This self-amplifying process pushes the regime out of control. The guer-
rilla vanguards on the other hand share the burden as well as help the people to
cope with the turmoil — that the vanguards themselves keep fanning and enmesh
people into — in order to demonstrate the ability to deal with surging crises as
well as to shape the image that only guerrillas offer a way out of existing
unpleasant circumstances.®

Now he slowly peels away more layers to get to the core dynamics of modern
guerrilla warfare. The discussion above offers the insight, so Boyd suggests, that
the ‘insurrection/revolution becomes ripe when many perceive an illegitimate
inequality — that is, when the people see themselves as being exploited and
oppressed for the undeserved enrichment and betterment of an elite few. This
means that the guerrillas not only need an illegitimate inequality but they also
need support of the people, otherwise insurrection/revolution is impossible’.®
The message to be derived from this insight is that:*
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e  Guerrillas must establish implicit connections or bonds with people and
countryside.
In other words

e  Guerrillas must be able to blend into the emotional-cultural-intellectual
environment of people until they become one with the people.
In this sense

e People feelings and thoughts must be guerrilla feelings and thoughts while
guerrilla feelings and thoughts become people feelings and thoughts; people
aspirations must be guerrilla aspirations while guerrilla aspirations become
people aspirations; people goals must be guerrilla goals while guerrilla
goals become people goals.
The result is that

e  Guerrillas become indistinguishable from people while government is iso-
lated from people.

A survey of twelve successful and five failed guerrilla campaigns of the past 200
years reveals, according to Boyd, the four keys to success, which again amount
to a description of the dynamics of guerrilla warfare, from yet a slightly different
angle and in more general terms: first, an ability to continuously demonstrate
government weakness, to erode government influence and to cause the govern-
ment to alienate itself from the people; second, the support of people (both psy-
chological and physical) for intelligence, recruits, shelter, transportation, refuge,
food, money and medical aid; third, access to (more of less permanent) safe
sanctuaries or base areas and/or fluid bases that can be shifted from place to
place, away from enemy forces — in order to rest, recuperate, repair materiel,
etc., as well as to indoctrinate, train and equip recruits; and finally, the use of
stealth/fast-tempo/fluidity-of-action coupled with cohesion of guerrilla bands as
a basis for:

e dispersion, to arouse people, to avoid adversary strength, and to force
government to thin-out, or disperse, its strength;

e  concentration, to hit and wipe-out isolated fractions;

e shifting of effort (in these as well as other activities), in order to gain and
keep initiative.”"

The nucleus of victory: the themes of Blitzkrieg and guerrilla warfare

It is significant the way Boyd describes that guerrillas blend in with the environ-
ment just like infiltration units did, how he focuses on bonds and connections, as
well as on the theme of the creation of isolation, which also appeared in his
description of infiltration tactics and the Blitzkrieg concept. Also the choice of
words for describing the keys to guerrilla warfare success is not coincidental. On
the contrary, his particular formulation makes readily apparent the connection
with other styles of warfare. Indeed, he claims that the elements that made
Blitzkrieg successful can also be recognized in guerrilla warfare as theorized by
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T.E. Lawrence, Soviet Revolutionary Strategy and Mao’s guerrilla warfare
concept, which combined ideas of Sun Tzu, Napoleon and Lenin. At an abstract
level the processes and core concepts are similar, Boyd suggests. All revolve
around maintaining cohesion among one’s own units, creating confusion and
disrupting cohesion in the enemy camp. By concentrating on processes and core
concepts instead of other characteristics that give form to a particular style of
warfare, such as technology, he uncovered similarities between these different
styles.

Wrapping the essences of guerrilla warfare and Blitzkrieg together, he
concludes that in both styles battles are avoided. Instead the essence of both
is to:”

e penetrate an adversary to subvert, disrupt or seize those connections,
centers, and activities that provide cohesion (e.g., psychological/moral
bonds, communications, lines of communication, command and supply
centers, . . .).

e exploit ambiguity, deception, superior mobility and sudden violence to
generate initial surprise and shock, again and again and again.

e roll-up/wipe-out, the isolated units or remnants created by subversion,
surprise, shock, disruption and seizure.

These actions aim to:

e exploit subversion, surprise, shock, disruption and seizure to generate con-
fusion, disorder, panic, etc., thereby shatter cohesion, paralyze effort and

bring about adversary collapse.

The reasons for the extraordinary level of success, or in Boyd’s words, ‘the
message’, lies in the fact that in both concepts:*

e one operates in a directed yet more indistinct, more irregular and quicker
manner than one’s adversaries.

This enables one to:

e Repeatedly concentrate or disperse more inconspicuously and/or more
quickly from or to lower levels of distinction (operational, organizational
and environmental) without losing internal harmony.

For the same reason one is able to:

e Repeatedly and unexpectedly infiltrate or penetrate adversaries’ vulnerabili-

ties and weaknesses in order to splinter, isolate or envelop and overwhelm
disconnected remnants of adversary organism.
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Or, put in another way, one can;

e  operate inside the enemy’s OODA loops or get inside their mind-time-space
as a basis to penetrate the moral-mental-physical being of one’s adversaries
in order to pull them apart and bring about their collapse.

Such amorphous, lethal and unpredictable activity by Blitz and guerrillas make
them appear awesome and unstoppable, which altogether produces uncertainty,
doubt, mistrust, confusion, disorder, fear, panic and ultimately collapse. They
affect the connections and centers that provide cohesion, as Boyd explains in yet
another slide on the same theme.** This notion was already implied by Sun Tzu
and more recently by the analysis J.F.C. Fuller had made of Ludendorff’s infil-
tration tactics in 1918. Indeed, then, for Boyd there is continuity from Sun Tzu
to the Vietnam War, from the early campaigns of Napoleon to the 1973 war in
the Middle East.

Not surprisingly, he also attempts to uncover the counter to such successful
stratagems: how can we defend against or counter the Blitz and the guerrilla
movement? The answer follows directly from his analysis of the essence of both
types of warfare. The difficulty with an enemy Blitz is to maintain cohesion
while sustaining fast tempo when the enemy is forced to repeatedly and rapidly
shift the concentration of strength against weaknesses. The counter to the Blitz
thus lies in the same keys of success for Blitzkrieg, in addition to avoiding linear
defense. Instead, defense should be in depth, with armored teams as mobile
reserves in echelon behind reconnaissance parties, which try to locate the enemy
thrusts. The defense should have better intelligence, operate faster, be more
mobile, move even more inconspicuously, also with small combat teams operat-
ing according to the Schwerpunkt/mission concept, and maintain a higher level
of cohesion to shatter the opponent’s cohesion with counterstrokes on the enemy
flanks and rear. It implies an acceptance of ‘gaps’ and ‘risks’.”> The idea is a
mirror of the idea underlying the Blitz:

Smash Blitz offensive by inconspicuously using fast-tempo/fluidity-of-
action and cohesion of counter-Blitz combat teams as basis for shifting of

forces and quick focus of air and ground effort to throttle momentum,
shatter cohesion, and envelop Blitz in order to destroy adversary’s capacity
to resist.”

The Achilles heel for the guerrilla movement lies in its need for popular
support. Guerrilla vanguards need a cause, the support of people and a crisis.
The crisis and the vanguards represent the marriage of instability and initiative
that create and expand guerrilla effort. Without support of people, the guerrillas
have neither a vast hidden intelligence network nor an invisible security
apparatus that permit them to see into the adversary’s operations yet blind the
adversary to their own operations. This automatically suggests that in order to
dry up a guerrilla upsurge, one should strike at those root causes or illegitimate
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inequalities that generate and exacerbate crises as well as provide a favorable
climate for vanguards to form and operate in. Thus the idea behind a counter-
guerrilla campaign is to ‘break guerrillas’ moral-mental-physical hold over the
population, destroy their cohesion, and bring about their collapse via political
initiative that demonstrates moral legitimacy and vitality of government and by
relentless military operations that emphasize stealth/fast-tempo/fluidity-of-action

and cohesion of overall effort’.”’

Categories of conflict

Three kinds of conflict

Based on his ‘panorama’ of military history, Boyd argues that one can imagine
three kinds of human conflict:*®

e  Attrition Warfare — as practiced by the Emperor Napoleon, by all sides
during the 19th Century and during World War I, by the Allies during
World War 11, and by present-day nuclear planners.

e  Maneuver Conflict — as practiced by the Mongols, General Bonaparte, Con-
federate General Stonewall Jackson, Union General Ulysses S. Grant,
Hitler’s Generals (in particular Manstein, Guderian, Balck, Rommel) and
the Americans under Generals Patton and MacArthur.

e Moral Conflict — as practiced by the Mongols, most Guerrilla Leaders, a
very few Counter-Guerrillas (such as Magsaysay) and certain others from
Sun Tzu to the present.

Boyd subsequently provides the essence of each kind of conflict. This synthesis
offers novel aspects, for he often recombines and rephrases the terms or puts
them in a different context. And in particular the category of moral conflict
offers new material.

Attrition warfare

In just one slide (Figure 5.2) he captures the dynamics of attrition warfare, and this
stands in marked contrast with his dealing with maneuver and moral conflict.”
Firepower as a destructive force is king. Protection (trenches, armor, dispersion,
etc.) is used to weaken or dilute effects of enemy firepower. Mobility is used to
bring firepower to bear or to evade enemy fire. Measures of success are
‘body count’ and targets destroyed. Seize and hold terrain objectives replace
Napoleon’s dictum: destroy enemy army.'®

Maneuver conflict

While covering just four slides, his summary of maneuver warfare offers new
insights, describing it in new terms, allowing him to make a leap to a characteri-
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ssence of attrition warfare

Create and  xploit
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adversary s destructive focus
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Y

Aim

Compel enemy to surrender and sue for peace

Figure 5.2 Dynamics of attrition warfare.

zation that transcends the historical connection to World War II Blitzkrieg. He
deliberately raises the level of abstraction and inserts his theme of adaptability
to recast maneuver warfare in yet another mold, giving new meaning to his
previously discussed key elements. He offers three observations regarding
maneuver.

First ambiguity, deception, novelty, and violence (or threat thereof) are used
to generate surprise and shock. Second, fire and movement are used in combina-
tion, like Cheng/Ch’i or Nebenpunkte/Schwerpunkt, to tie-up, divert or drain-
away the adversary’s attention and strength in order to expose as well as menace
and exploit vulnerabilities or weaknesses elsewhere. A final point is that indica-
tions of success tend to be qualitative and are related to the widespread onset of
confusion and disorder, frequent envelopments, high prisoner counts or any
other phenomena that suggest inability to adapt to change.'"!

Again in one slide (Figure 5.3) he paints an impression of the essence of
maneuver conflict:'® In light of his previous observation on the importance of
adaptability, it is a noteworthy slide for it lists effects, which show an increasing
level of erosion of the state of mental/moral coherence with the subsequent
decreasing capability to cope and respond adequately. In addition, he returns to
the theme of fast transients and the Darwinian perspective with which he started
Patterns of Conflict.

In Figure 5.4 these terms have been arranged so as to depict the causal chain
that is formed by the induced effects, according to Boyd’s slide. The dotted
boxes indicate the desired ultimate effects, the ultimate aim.

For Boyd, this still does not sufficiently capture the essence of maneuver
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ssence of maneuver conflict

Create exploit and magnify

Ambiguity
Alternative or competing impressions of events as they
may or may not be

Deception
An impression of events as they are not

Novelty
Impressions associated with events ideas that are
unfamiliar or have not been experienced before

Fast transient maneuvers
Irregular and rapid abrupt shift from one maneuver
event state to another

ffort (Cheng Chi or Nebenpunkte chw erpunkt)
An expenditure of energy or an irruption of violence
focused into or through features that permit an organic
whole to exist

N

~

Payoff

Disorientation

ismatch between events one (seemingly)
observes or anticipates and events (or
efforts) he must react or adapt to

urprise
Disorientation generated by perceiving
extreme change (of events or efforts) over
a short period of time

- <

hock
Paraly ing state of disorientation generated
by extreme or violent change (of events or
efforts) over a short period of time

Disruption
tate of being split apart broken up or
torn asunder

~

Aim

Generate many non cooperative centers of gravity as well as to disorient or disrupt those that the
adversary depends upon in order to magnify friction shatter cohesion produce paralysis and bring
about his collapse

Figure 5.3 The essence of maneuver conflict (1).

conflict. He increases the emphasis on adaptability when he states next that
‘shock and surprise can also be regarded as an overload caused by a welter of
threatening events beyond one’s mental or physical ability to respond and adapt
or endure’. This results in a slightly amended version of the slide above. It con-
tains two notable differences. It no longer regards disorientation as the only
element affecting adaptability, but now also the element of overload due to ‘a
welter of threatening events’. So adaptability is affected not only by ambiguous
information and uncertainty, but is also compounded by fear due to threatening

events.
Ambiguity Disorientation h ; ;
= . = ock =P Disruption
Deception urprise i
Novelty
Fast transient mans *
(maneuvers events states) ) oss of
ffort (threat) Collapse <= Paralysis = . .

Figure 5.4 Causal chain of effects in maneuver conflict.
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Moreover, Boyd modifies his aim. The employment of the various elements
of maneuver conflict may not directly result in collapse, as one may have inter-
preted his statement on the ‘aim of maneuver conflict’. Instead, he considers it
equally valuable to aim for the creation of many isolated remnants of enemy
forces that can later be mopped up. In light of the critique that Boyd, like Sun
Tzu, expects victory through merely going through OODA cycles more rapidly,
this is not a trivial transition. Thus the essence of maneuver conflict can also be
viewed as depicted in Figure 5.5.'

Moral conflict

This category is novel for two reasons. Although it suggests that it equates with
revolutionary war or guerrilla warfare, it includes but transcends those types. It
is also novel in the discussion Boyd had up to this point with his audience. He
had not alluded to it before. Therefore he starts his discussion with an examina-
tion of morale, aiming to uncover the nature of moral strength and the causes for

ssence of maneuver conflict

Create exploit and magnify Payoff
™ -
Ambiguity Disorientation
Alternative or competing impressions of events as ismatch between events one (seemingly)
they may or may not be observes or anticipates and events (or
efforts) he must react or adapt to
Deception
An impression of events as they are not Disruption
tate of being split apart broken up or
Novelty _< torn asunder
Impressions associated with events ideas that are
unfamiliar or have not been experienced before >_ Overload
A welter of threatening events efforts
Fast transient maneuvers beyond one s mental or physical capacity
Irregular and rapid abrupt shift from one to adapt or endure
maneuver event state to another
ffort (Cheng Chi or Nebenpunkte chw erpunkt) ~—
An expenditure of energy or an irruption of
violence f ocused into or through features that
permit an organic whole to exist
N - )
Y
Aim

Generate many non cooperative centers of gravity as well as to disorient or disrupt those that
the adversary depends upon in order to magnify friction shatter cohesion produce paralysis
and bring about his collapse

or e uivalently

Uncover create and exploit many vulnerabilities and weaknesses hence many opportunities
to pull adversary apart and isolate remnants for mop up absorption

Figure 5.5 The essence of maneuver conflict (2).
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losing it using the German Blitzer Hermann Balck and Cyril Fall’s 1961 book
The Art of War from the Age of Napoleon to the Present Day as examples.

Balck emphasized the importance of leadership in creating moral strength
among troops. Leaders allowed subordinates freedom to exercise imagination
and initiative, yet harmonize within the intent of superior commanders. Cohe-
sion during combat relied more on moral superiority than on material superior-
ity. Leaders must create this. This requires them to create a bond and breadth of
experience based upon trust. They must also lead by example, demonstrating
requisite physical energy, mental energy and moral authority to inspire subordi-
nates to enthusiastically cooperate and take the initiative within the superior’s
intent. Leaders must be willing to share danger and discomfort with the troops at
the front. They must show a willingness to support and even promote (uncon-
ventional or difficult) subordinates that accept danger, demonstrate initiative,
take risks, and come-up with new ways towards mission accomplishment.
Finally, they must manifest a dedication and resolve to face-up to and master
uncomfortable circumstances that fly in the face of the traditional solution.

From Cyril Falls’ book Boyd extracts insights concerning the reverse issue:
when does moral strength evaporate? Boyd tells how during World War I in
East End London air raids caused a tendency to panic in the latter part of 1917.
Moreover, whether there was an air raid or not, some 300,000 people crowded
each night into the underground railway stations and slept on the platforms.
Although a single German airship did cause £1 million worth of damage in a
raid, the success of airship attacks was mainly moral and measured in terms of
absenteeism in factories and sensational drops in production of warlike material.
A similar effect was noted by German Blitzers in their employment of dive-
bombers, to which the German armies owed much in their victories in Poland,
Belgium and France. Acting in close support to the armor and infantry, they
often put hostile artillery out of action, not through destruction but by driving
the detachment from their guns. Those successes were won for the most part by
moral rather than material effect. To troops unused to them, these dive-bomber
attacks proved extremely unsettling.'*

Cyril Falls’ comments suggest, according to Boyd, that moral effects are
related to the menace posed by the Zeppelins and dive-bombers, and the uncer-
tainty associated with not knowing what to expect or how to deal with this
menace. Put simply, moral effects are related to menace and uncertainty. This
also offers a preliminary suggestion that moral strength represents mental capac-
ity to overcome menace and uncertainty.

One element is still missing, however: the element of trust. As was discussed
above, guerrillas stress the use of propaganda, civil disorders, selected terrorism,
etc., as the basis to generate mistrust and discord. Balck emphasized the importance
of trust for cohesion. And as both guerrillas and Blitz commanders work in a hostile
environment (of menace and uncertainty), which naturally breeds mistrust, it is
clear that moral effects must include this factor. This suggests that moral strength
represents mental capacity to overcome menace, uncertainty and mistrust.'” From
these insights Boyd develops five notions related to moral conflict:'%



Core arguments 171

e  Moral strength: mental capacity to overcome menace, uncertainty, and mis-
trust.

e  Moral victory: triumph of courage, confidence, and esprit (de corps) over
fear, anxiety, and alienation when confronted by menace, uncertainty, and
mistrust.

e Moral defeat: triumph of fear, anxiety, and alienation over courage,
confidence, and esprit when confronted by menace, uncertainty, and mis-
trust.

e Moral values: human values that permit one to carry on in the face of
menace, uncertainty, and mistrust.

e  Moral authority: person or body that can give one the courage, confidence,
and esprit to overcome menace, uncertainty, and mistrust.

This leads to two wrap-up slides on the essence of moral conflict. The first
(Figure 5.6) amounts to a ‘what to do’ summary. The second (Figure 5.7)
improves upon the first, in similar fashion to the two slides on the essence of
maneuver conflict.

So far it has become clear that courage, confidence and esprit the corps repre-
sent the positive counterweights to fear, anxiety and alienations. This does not
reveal yet how to create, maintain and exploit moral strength among one’s own
troops. Positive counterweights to menace, uncertainty and mistrust still need
to be developed. These are not very obvious. Boyd makes the suggestion,
admittedly based in no small part on his own intuition, that the answer lies in
the elements of harmony, adaptability and initiative, offering the following

explanation:'”’

ssence of moral conflict

Create exploit and magnify N

enace
Impressions of danger to one s well being and
survival

Idea

urface fear anxiety and alienation in
order to generate many non
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as subvert those that adversary
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Uncertainty

Impressions or atmosphere generated by
events that appear ambiguous erratic >— -<
contradictory unfamiliar chaotic etc

istrust
Atmosphere of doubt and suspicion that
loosens human bonds among members of an —
organic whole or between organic wholes
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Aim

Destroy moral bonds that permit an organic whole to exist

Figure 5.6 The essence of moral conflict (1).
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The presence of mistrust implies that there is a rupture or loosening of the
human bonds or connections that permit individuals to work as an organic
whole in harmony with one another. This suggests that harmony itself
represents an appropriate counterweight to mistrust.

In dealing with uncertainty, adaptability seems to be the right counter-
weight. Otherwise, how can one adjust to the unforeseen or unpredictable
nature of uncertainty?

Finally, with respect to menace one cannot be passive. Instead, initiative is
needed otherwise menace may obliterate the benefits associated with
harmony and adaptability. Intuitively, this suggests that initiative is the right
counterweight here.

This then leads to the second wrap-up of the essence of moral conflict (Figure
5.7), which combines the negative and the positive factors, the offensive as well

as the defensive side.

108

Synthesis: pattern for successful operations

A short look back

By now Boyd is ready to come slowly to the abstract synthesis of the
dynamics and patterns of winning and losing. In the first pages of Patterns of
Conflict he has laid out the aim of this presentation and a number of key themes

Negative factors N
~ Counterweights
enace Initiative
Impressions of danger to one s well being and Internal drive to think and take action without
survival being urged
Uncertainty Adaptability
Impressions or atmosphere generated by Power to ad ust or change in order to cope
events that appear ambiguous erratic >— -< with new or unforeseen circumstances
contradictory unfamiliar chaotic etc
armony
istrust Interaction of apparently disconnected events
Atmosphere of doubt and suspicion that or entities in a connected way
loosens human bonds among members of an
organic whole or between organic wholes
_/
Aim

Pump up friction via negative factors to breed fear anxiety and alienation in order to generate many non
cooperative centers of gravity as well as subvert those that adversary depends upon thereby sever moral bonds

that permit adversary to exist as an organic whole

uild up and play counterweights against negative factors to diminish internal friction as well as surface
courage confidence and esprit thereby make possible the human interactions needed to create moral bonds

that permit us as an organic whole to shape and adapt to change

Figure 5.7 The essence of moral conflict (2).
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and suggestions. He has taken his audience through detailed discussions of the
style of warfare as practiced by Sun Tzu, Alexander, Genghis Khan and the
early Bonaparte. He has argued that from the later Napoleonic battles to World
War I bloody and wasteful attrition warfare was tragically in vogue. The solu-
tion to the costly loss of flexibility, to the stalemate of the trenches, was pro-
vided by infiltration tactics. Together with the development of the Blitzkrieg
concept, Lawrence’s version of guerrilla warfare and communist revolutionary
warfare, this period manifested a de facto rediscovery of the teachings of
Sun Tzu. Boyd then gradually shifts to higher levels of abstraction in his
compression of the different styles of warfare to the key elements and funda-
mental dynamics of each. He now moves on to get to the most general and
abstract formulation of the essence of strategy. In twenty pages he brings it all
together, from the tactical to the grand strategic level, coming full circle to the
ideas he bluntly put forward in his introduction. But by now he has taken his
audience through 2,500 years of military history and strategic thought to argue
his points.

Towards a new conceptualization of strategy

Restating his first ideas, propositions, findings and insights, including those of
the essay, Boyd states that for any system the basic goal is to diminish the adver-
sary’s freedom of action, while improving our freedom of action so that we can
cope with events while they unfold and he cannot.'” This should also be the
aim of any military commander. The plan for achieving this should incorporate
the following eight steps (in which Sun Tzu and Liddell Hart can easily be
recognized):

1 Probe and test the adversary to unmask strength, weaknesses, his maneuvers
and intentions.

2 Employ a variety of measures that interweave menace, uncertainty and mis-

trust with tangles of ambiguity, deception and novelty as the basis to sever

an adversary’s moral ties and disorient or twist his mental images and thus
mask, distort and magnify our presence and activities.

Select initiatives and responses that are least expected.

4 Planning should focus on a ‘Schwerpunkt’ with ‘Nebenpunkte’ and should
have branches and sequels, and thus secure flexibility.

5  Threaten multiple and alternative objectives while,

Move along paths of least resistance to reinforce and exploit success.

7  Exploit, rather than disrupt or destroy those differences, frictions, obses-
sions, etc., of adversary organism that interfere with his ability to cope with
unfolding circumstances.

8  Subvert, disorient, disrupt, overload or seize vulnerable and critical connec-
tions, centers and activities that provide cohesion and permit a coherent
OODA cycle in order to dismember the organism and isolate remnants for
absorption or mop-up.

W

(o)
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When it comes to action the thing is to:

‘O0ODA’ more inconspicuously, more quickly and with more irregularity as
basis to keep or gain initiative as well as shape or shift main effort; to

repeatedly and unexpectedly penetrate vulnerabilities and weaknesses
exposed by that effort or other effort(s) that tie up, divert, or drain-away
adversary attention (and strength) elsewhere.

The whole operation should be supported by a superior mobile communications
structure. Only essential logistics should be used. The command concept should be
highly decentralized in a tactical sense to allow tactical commanders initiative. It
should be centralized at the strategic level to establish aims, match ambitions with
means, to sketch plans, allocate resources and shape the focus of overall effort.''

Up to this point Boyd’s discussion has concerned the elements of setting
goals, planning, action, support and command. Although abstract in the way he
describes these elements, they still refer to the tactical level. He is still far
removed from a general theory of winning and losing in which tactics (actions)
are linked to strategy and the societal level. So, from this pattern of successful
operations, Boyd proceeds to develop a set of hierarchically structured related
definitions — or rather novel conceptualizations — of tactics, grand tactics (opera-
tional level in current parlance), strategy and grand strategy. Once more Boyd
sets out to get to the essence of success in yet another higher level of abstraction
to arrive first at the ‘theme for disintegration and collapse’ and then at the
‘theme for vitality and growth’.

He first addresses the grand tactical level. The pattern he sketched out before
suggests that the aim for any commander is to penetrate the adversary system
and mask one’s own system against any such attempts by the opponent. One
wants to create a variety of impressions of what is occurring and what is about
to occur. One aims to generate mismatches between what seems to be and what
is and to push the adversary beyond his ability to adapt. The intention formu-
lated in the plan requires the application of transients that make up the action
part.'"! Here he emphasizes the element of uncertainty of combat and command,
the relevance of mismatches and the value of creating a variety of impressions.
These are enduring elements, indeed, vulnerabilities and weaknesses that com-
manders and subordinates alike must accept. To reinforce his point, Boyd
returns to Napoleon, who asserted that:

‘The art of land warfare is an art of genius, of inspiration ... A general
never knows anything with certainty, never sees his enemy clearly, never
knows positively where he is. When armies are face to face, the least acci-
dent in the ground, the smallest wood, may conceal part of the enemy army.
The most experienced eye cannot be sure whether it sees the whole of the
enemy’s army or only three-fourths. It is by the mind’s eye, by the integra-
tion of all reasoning, by a kind of inspiration, that the general sees, knows,
and judges.’
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‘The first quality for a commander in chief is a cool head which receives
a just impression of things; he should not allow himself to be confused by
either good or bad news; the impressions which he receives successively or
simultaneously in the course of a day should classify themselves in his mind
in such a way as to occupy the place which they merit; because reason and
judgment are the result of the comparison of various impressions taken into
just consideration.”''?

If the element of judgment in the face of uncertainty is of such prime importance
for a commander such as Napoleon, this should indeed feature prominently in
the conceptualization of grand tactics. Subsequently Boyd formulates a ‘to do’
definition of grand tactics which focuses in particular on the mind of the enemy
commander, on the process of observation and orientation, while also containing
familiar elements:

e Operate inside adversary’s OODA-loops, or get inside his mind-time-
space, to create a tangle of threatening and/or non-threatening events/
efforts as well as repeatedly generate mismatches between those
events/efforts adversary observes, or anticipates, and those he must react to,
to survive;

Thereby

e Enmesh adversary in an amorphous, menacing, and unpredictable world of
uncertainty, doubt, mistrust, confusion, disorder, fear, panic, chaos,...
and/or fold adversary back inside himself;

Thereby

e Maneuver adversary beyond his moral-mental-physical capacity to adapt
or endure so that he can neither divine our intentions nor focus his
efforts to cope with the unfolding strategic design or related decisive
strokes as they penetrate, splinter, isolate or envelop, and overwhelm
him.'"

He incorporated similar ideas in his advice for the strategic level, which to
some extent he considers as comparable to the grand tactical level. However,
the strategic level has a higher level of aggregation and complexity, it features
more enemy elements and, importantly, a wider spectrum of options for com-
pensation and adaptation, as well as a wider theater (in both time and space)
with more options for manipulating, confusing and invalidating the strategic cal-
culations and maneuvers of the adversary. Although Boyd in a sense merely
seems to restate his previous arguments, at the strategic level he no longer sees
the enemy as tactical units, but as an organic whole, as an adaptive system com-
posed of a variety of subsystems. Another difference is that the cognitive
element becomes more and more important at the strategic level. Figure 5.8
shows Boyd’s list of methods for influencing the potential strategic behavior of
the enemy. '™
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Probe and test adversary to unmask strengths
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uncertaintymistr ust with tangles of ambiguity
deception novelty as basis to sever adversary s moral
ties and disorient

_ransients elect initiative (or response) that is least expected

stablish focus of main effort together with other effort

OODA more inconspicuously more and pursue directions that permit many happenings
uickly and with more irregularity offer many branches and threaten alternative

ob ectives

or put another way

Permits ove along paths of least resistance (to reinforce and
Operate inside adversary s OODA >‘ one to < exploit success)

loops or get inside his ind ime
pace xploit rather than disrupt or destroy those

differences frictions and obsessions of adversary

organism that interfere with his ability to cope

ubvert disorient disrupt overload or sei e adversarys
vunerable yet critical connections centers and
activities  in order to dismember organism and isolate
remnants for mop up or absorption

Generate uncertainty confusion disorder panic
chaos to shatter cohesion produce paralysis
and bring about collapse

ecome an extraordinary commander

=

Figure 5.8 Influencing the enemy’s strategic behavior.

This leads Boyd to the conclusion that in general terms the strategic aim is to:

Penetrate moral-mental-physical being to dissolve his moral fiber, disorient
his mental images, disrupt his operations, and overload his system, as well as
subvert, shatter, seize or otherwise subdue those moral-mental-physical bas-
tions, connections, or activities that he depends upon, in order to destroy
internal harmony, produce paralysis, and collapse adversary’s will to resist.''

This results in a synthesis of abstract formulations of prescriptions for actions
and objectives of operations at the tactical, the grand tactical and strategic levels.
It is in a sense a list of things ‘to do’. However, it is not a check-list for com-
manders to follow, but a reconceptualization of what one should be trying to
achieve vis a vis the opponent’s level of cohesion, his capability to observe and
orient correctly, and his ability to respond in a timely and relevant way. In other
words, Boyd offers ideas for affecting the opponent’s capability to adapt,
arguing that any physical movement, as well as the hiding of movements, should
relate directly to a cognitive effect one wants to achieve within the OODA
process of the opponent:!'¢
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Tactics

e ‘OODA’ more inconspicuously, more quickly and with more irregularity as
basis to keep or gain initiative as well as shape or shift main effort; to
repeatedly and unexpectedly penetrate vulnerabilities and weaknesses
exposed by that effort or other effort(s) that tie up, divert, or drain-away
adversary attention (and strength) elsewhere.

Grand tactics

e  Operate inside adversary’s OODA-loops, or get inside his mind-time-space,
to create a tangle of threatening and/or non-threatening events/efforts as
well as repeatedly generate mismatches between those events/efforts adver-
sary observes, or anticipates, and those he must react to, to survive;

Thereby

e Enmesh adversary in an amorphous, menacing, and unpredictable world of
uncertainty, doubt, mistrust, confusion, disorder, fear, panic, chaos, ... and/
or fold adversary back inside himself;
Thereby

e  Maneuver adversary beyond his moral-mental-physical capacity to adapt or
endure so that he can neither divine our intentions nor focus his efforts to
cope with the unfolding strategic design or related decisive strokes as they
penetrate, splinter, isolate or envelop, and overwhelm him.

Strategy

e  Penetrate moral-mental-physical being to dissolve his moral fiber, disorient
his mental images, disrupt his operations, and overload his system, as well
as subvert, shatter, seize or otherwise subdue those moral-mental-physical
bastions, connections, or activities that he depends upon, in order to destroy
internal harmony, produce paralysis, and collapse adversary’s will to resist.

Strategic aim

e Diminish adversary’s capacity while improving our capacity to adapt as an
organic whole, so that our adversary cannot cope while we can cope with
events/efforts as they unfold.

Theme for disintegration and collapse

The name of the game

Boyd acknowledges that so far this exercise has not produced insights that are
significantly different from the destructive attrition-maneuver-moral ideas played
out in the synthesis of ‘Categories of Conflict’. More is required to lay bare the
essence of winning and losing. He subsequently recasts both ‘Categories of
Conflict’ and the list of ideas above in the following schematic, once more
showing the deeper meaning of the rapid OODA loop idea, dispelling the notion
that mere information superiority or superior speed in command and control is
the essence of that idea. In the schematic Boyd has captured and combined
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elements of maneuver and moral conflict, as well as an element of the description
of grand tactics. By now he has worked his way towards a view on strategy,
which focuses on those elements that allow complex social structures to exist and
function in a purposeful way and to adapt to changes in the environment. Gradu-
ally his verbiage has become more abstract, general and conceptual in nature, and
decreasingly recognizable as grounded in military history (Figure 5.9).'"

His holistic approach, and his view of the adversary as a complex adaptive
system, becomes even more manifest in the subsequent slides, which lead him to
formulate nothing less than the Theme for Vitality and Growth. Boyd continues
to strip down and recombine his ideas, focusing in particular on the element of
cohesion. Not the manifestation of force but the cohesion that produces it should
be the focus of planning, for the “underlying insight’ of the Theme for Disinteg-
ration and Collapse, is that:'"®

unless one can penetrate adversary’s moral-mental-physical being, and
sever those interacting bonds that permit him to exist as an organic whole,
by being able to subvert, shatter, seize, or otherwise subdue those moral-
mental-physical bastions, connections, or activities that he depends upon,
one will find it exceedingly difficult, if not impossible, to collapse adver-
sary’s will to resist.

Boyd then homes in on the meaning of the word ‘penetrate’. Seen from a differ-
ent angle, the observation above can be rephrased to produce the name of the

game as:'"’

heme for disintegration and collapse
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aneuver Destroy adversary s moral
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adversary oganism for mop up or absorption

oral
Create an atmosphere of fear anxiety and alienation to
sever human bonds that permit an organic whole to exist

Aim

ender adversary powerless by denying him the opportunity to cope with
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Figure 5.9 Theme for disintegration and collapse.
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Morally-mentally-physically isolate adversary from allies or any outside
support as well as isolate elements of adversary or adversaries from one
another and overwhelm them by being able to penetrate and splinter their
moral-mental-physical being at any and all levels.

From this perspective the nexus of military strategy and grand strategy comes
into view, which involves other sources of power, national public support, ideo-
logy, etc. Or, put in the question Boyd asks his audience: ‘How do we connect
the tactical and strategic notions or the theme for disintegration and collapse
with the national goal?” Again he provides the answer: ‘via a sensible grand
strategy that will’:

e  Support national goal.

e Pump-up our resolve, drain away adversary resolve, and attract the un-
committed.

e End conflict on favorable terms.

e Ensure that conflict and peace terms do not provide seeds for (unfavorable)
future conflict.'?’

In his view, grand strategy first and foremost must be an appealing idea, or set of
objectives and interests, which inspires and unites the populace as well as allies
and the uncommitted. Grand strategy is directly related to, and should be a func-
tion of, the prime national goal, which Boyd earlier regarded as a Darwinian
drive to improve the fitness of the nation to survive in the dynamic environment.
The essence of grand strategy is to:

e  Shape pursuit of national goal so that we not only amplify our spirit and
strength (while undermining and isolating our adversaries) but also influ-
ence the uncommitted or potential adversaries so that they are drawn toward
our philosophy and are empathetic toward our success.

Grand strategy should therefore be designed on the basis of:

e An appreciation for the underlying self-interests, critical differences of
opinion, internal contradictions, frictions, obsessions, etc., that we as well as
the uncommitted and any potential or real adversaries must contend with.'*!

Strategy as a mode of behavior

Boyd then presents the combined set of prescriptions concerning the modes of
behavior that favor success and survival on the various levels in a hierarchical
order.'”

National goal
Improve fitness, as an organic whole, to shape and cope with an everchang-
ing environment.
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Grand strategy

Shape pursuit of national goal so that we not only amplify our spirit and
strength (while undermining and isolating our adversaries) but also influ-
ence the uncommitted or potential adversaries so that they are drawn toward
our philosophy and are empathetic toward our success.

Strategic aim

Diminish adversary’s capacity while improving our capacity to adapt as an
organic whole, so that our adversary cannot cope while we can cope with
events/efforts as they unfold.

Strategy

Penetrate moral-mental-physical being to dissolve his moral fiber, disorient
his mental images, disrupt his operations, and overload his system, as well
as subvert, shatter, seize or otherwise subdue those moral-mental-physical
bastions, connections, or activities that he depends upon, in order to destroy
internal harmony, produce paralysis, and collapse adversary’s will to resist.

Grand tactics

Operate inside adversary’s OODA-loops, or get inside his mind-time-space,
to create a tangle of threatening and/or non-threatening events/efforts as
well as repeatedly generate mismatches between those events/efforts adver-
sary observes, or anticipates, and those he must react to, to survive;

Thereby

Enmesh adversary in an amorphous, menacing, and unpredictable world of
uncertainty, doubt, mistrust, confusion, disorder, fear, panic, chaos,... and/
or fold adversary back inside himself;

Thereby

Maneuver adversary beyond his moral-mental-physical capacity to adapt or
endure so that he can neither divine our intentions nor focus his efforts to
cope with the unfolding strategic design or related decisive strokes as they
penetrate, splinter, isolate or envelop, and overwhelm him.

Tactics

‘O0ODA’ more inconspicuously, more quickly and with more irregularity as
basis to keep or gain initiative as well as shape or shift main effort; to

repeatedly and unexpectedly penetrate vulnerabilities and weaknesses
exposed by that effort or other effort(s) that tie up, divert, or drain-away
adversary attention (and strength) elsewhere.

Boyd explains how the national goal and grand strategy, which tend to be con-
structive in nature, are directly related and in harmony with strategic aim, strat-
egy, grand tactics and tactics, despite the fact that these four are destructive in
nature. It is an important section, for it provides insight into his view of the main
aim of warfare, and his close association with Sun Tzu, Fuller and Liddell Hart.
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Following naturally from his discussion of the flaws of attrition warfare and his
praise for the alternatives of moral and maneuver conflict, Boyd explains that:'*

.. .application of these latter four strategic and tactical notions permit real
leadership to avoid high attrition, avoid widespread destruction, and gain a
quick victory. This, combined with shattered cohesion, paralysis, and rapid
collapse demonstrated by the existing adversary regime, makes it appear
corrupt, incompetent, and unfit to govern. Under these circumstances,
leaders and statesmen offering generous terms can form the basis for a
viable peace. In this sense, the first two and the latter four notions can be in
harmony with one another.

Theme for vitality and growth

Boyd is still not satisfied because the destructive element is not sufficiently bal-
anced by an awareness of the importance of a constructive element for national
survival, asserting that

up to this point — by repeatedly adding, stripping-away, and recombining
many different, yet similar, ideas and thoughts — we have examined the
nature of conflict, survival, and conquest in many different ways. A review
and further manipulation of the ideas and thoughts that make-up these dif-
ferent ways suggest that, for success over the long whole and under the
most difficult conditions, one needs some unifying vision that can be used
to attract the uncommitted as well as pump-up friendly resolve and drive
and drain-away or subvert adversary resolve and drive.

In other words, what is needed is a vision rooted in human nature so
noble, so attractive that it not only attracts the uncommitted and magnifies
the spirit and strength of its adherents, but also undermines the dedication
and determination of any competitors or adversaries. Moreover, such a uni-
fying notion should be so compelling that it acts as a catalyst or beacon
around which to evolve those qualities that permit a collective entity or
organic whole to improve its stature in the scheme of things. Put another
way, we are suggesting a need for a supra-orientation or center-of-gravity
that permits leaders, and other authorities, to inspire their followers and
members to enthusiastically take action toward confronting and conquering
all obstacles that stand in the way.'**

Enclosed in this section Boyd again, but now from yet another angle and now
at the societal level, uncovers elements that foster initiative and harmony, two
among four vital elements for survival he has already introduced on page 12 of
the presentation. The themes he regards as vital for success are conceptually
quite similar. For instance, Boyd sees a unifying vision as yet another way to
achieve implicit control. Indeed, Boyd comes full circle in his formulation of the
‘theme for vitality and growth’ (Figure 5.10).
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heme for vitality and growth

Ingredients needed to pursue vision
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Improve fitness as an organic whole to shape and expand influence or power over the course of events in
the world

Figure 5.10 Theme for vitality and growth.

Application

Revisiting Sun Tzu, reinforcing key themes

In this section Boyd takes his audience on a tour through the early German mili-
tary campaigns in Poland, the Low Countries and France and Russia. In that
respect, this section resembles the previously discussed section titled ‘Historical
Snap-Shots’. The importance of this section, however, lies not so much in the
historical analysis and illustrations. Instead, what makes this section relevant is
the way he shows how military success is the result of a dialectic process of
adaptation and counter-adaptation, of shaping and being shaped. He uses the
Blitz—counter-Blitz dynamic to illustrate this. This seems merely an expansion
of his earlier sections. However, now he ties the dynamics even more than
before to the cognitive element of war. He returns to Sun Tzu to explain and re-
emphasize this key argument to which he has already frequently alluded.

On the one hand, the discussion is thus a repetition of his earlier remarks on
counter-Blitz but now with the following central theme: what matters at all
levels of command is the cognitive impact of feints, maneuvers, attacks, retreats,
threats, fire-engagements, etc. Collectively they constitute information, and this
information, could reveal a pattern, and recognizing a pattern can lead the oppo-
nent to make predictions about the next steps. Consequently, the name of the
game becomes one of consciously shaping the opponent’s perception of the
pattern of operations unfolding before him, while hiding the real picture.

Again Boyd stresses the connection between physical events and cognitive
impact, and now he takes this to the logical conclusion that cognitive impact
needs to be a core rationale for designing tactics, grand tactics and strategy.



Core arguments 183

Foreknowledge and judgment play central roles here. The influence of Sun Tzu
is explicit not only because he includes Sun Tzu in the titles of slides 146-56,
but also because he borrows heavily from Sun Tzu’s The Art of War, with ideas
such as cheng/ch’i, the vacuous and substantial, the idea of formlessness and
being unfathomable echoing through.

The aim of Blitz and counter-Blitz, according to Boyd, is to ‘blind side’ the
adversary regardless of the circumstances.'” The ‘human penchant for generat-
ing mental patterns’ immediately suggests that it is important to shape the adver-
sary’s impression. Translated to the defense against a Blitz, shaping the
opponent’s impression is accomplished by arranging the elements of defense, as
the basis to guide adversaries to form or project patterns on the environment
they are facing. In other words, one should emphasize certain features so that the
adversary’s intelligence, recce, patrols, and other observation activity generate
mental pictures of what we seem to be doing. In this sense, we cause the adver-
sary to project a thythm as well as a sense of or gestalt upon the environment.
Naturally, Boyd tells his audience, this raises the question: How do we want our
posture to appear to an adversary, i.e., what kind of mental picture do we want
to generate in his mind?'%

Designing one’s defense on this basis is obviously quite a departure from the
regular determinants of tactics and grand tactics, which were generally related to
terrain and enemy position and strength. After literally repeating the ‘things to
do’ for the counter-Blitz of slide 105,'”” Boyd reveals that at the strategic level
the game of counter-Blitz is to:

e  Shift from such an ambiguous or misleading posture into a gauntlet defense
with alternative channels, sectors, or zones by thinning-out some sectors or
zones in order to strengthen others.

The basic notion is to think in terms of channels, avenues and gauntlets (instead
of just belts, bands and fronts) so that ambush gauntlets will naturally evolve or
be set up to deal with forward as well as lateral (roll-out) thrusts of the adver-
sary. In this way, ambush gauntlets can then be set up at any level from platoon
to theater.'*®

At the tactical level one should use obstacles, delaying actions, hit-and-run
attacks (note the inclusion of guerrilla tactics) and/or baited retreats in thinned-
out sectors/zones together with ‘shaping’ and ‘disruption’ activities to disorient
the adversary as well as to pile-up or stretch-out his maneuver. These actions
should be accompanied with fire and movement (coming from one’s own
strengthened adjacent sectors/zones) into the flanks and/or rear of the adversary.
This will slow the opponent’s momentum and ‘blow adversary away’, or alter-
natively, channel the momentum. The thrust can then either be decapitated, or,
in case of stretch-out, the cohesion of the thrust can be broken.'?

The cognitive effects of these actions are what matter, and these cognitive
effects will lead to an enemy response which is to some extent predictable, thus
shaping the enemy’s actions. As Boyd explains:
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Mental picture

e Think of obstacles, delay, hit-and-run, and baited retreats together with
shaping and disruption activities as Cheng or Nebenpunkte to create gaps,
exposed flanks, and vulnerable rears by the pile-up/congestion or stretch-out
of adversary maneuver.

e  Think of Ch’i or Schwerpunkt maneuver (fire and movement) hitting unex-
pectedly thru gaps into adversary flank/rear, or blind-side, as a decisive
stroke to pull enemy apart and roll-up his isolated remnants.'*°

A similar message lies in other related air and ground reconnaissance and offen-
sive actions. They serve to harass and delay the enemy, to disorient him while at
the same time providing information to one’s own senior commanders to help
them decide which sectors to thin out and which to strengthen.'*! Multiple coun-
terstrokes, the interplay of Nebenpunkte and Schwerpunkte, disrupt the enemy
offensive, force him to allow gaps and to stretch out his forces. Rapid shifts of
forces can then reinforce a successful minor counter-attack into a ‘super-
Schwerpunkt’. Such maneuvers are effective not only because of the delay in the
advance they cause but also by forcing the opponent to become ‘preoccupied in
overcoming the challenge posed by the Super Nebenpunkte’. Such counter-Blitz
actions keep the pressure on the enemy, who now is continually forced to adapt
to many abrupt and irregular changes.'*?
The general underlying idea of counter-Blitz, according to Boyd, is thus to:

Pull adversary apart and bring about his collapse by causing him to generate
or project mental images that agree neither with the faster tempo/rhythm nor
with the hidden form of the transient maneuver patterns he must compete
against.'?

After a seventeen-page discussion of the German Blitz campaigns, and the suc-
cessful Russian counter-Blitz, which serves to illustrate this underlying idea,
Boyd arrives at the section of Patterns of Conflict, in which he ties the various
key insights together in five pages and produces a conclusion of his view on the
art of success.

Wrap Up, or coming full circle

The meaning of ‘getting inside the OODA loop’

The wrap-up is a highly conceptual synthesis and reformulation of all of his pre-
vious arguments, ideas and themes. It includes direct reference to his earliest intu-
itive remarks as well as his last argument concerning the importance of shaping
the opponent’s perception. Here he abandons the division into tactical, grand tac-
tical and strategic levels but combines them. He does not refer to attrition,
maneuver or moral conflict anywhere, but merges the essence of the latter two.
He attempts to strip away and recombine even further than before, to arrive at the
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most concise formula for explaining success and failure in conflict. In a sense the
wrap-up is his way of proving he has validated the assertions he made in the first
section of Patterns of Conflict. On slide 12 he had asserted that ‘variety, rapidity,
harmony and initiative seem to be the key qualities that permit one to shape and
adapt to an ever-changing environment’. In the “Wrap Up’ he focuses on these
four elements in particular to arrive at the most concise conceptualization of ‘The
Art of Success’. According to Boyd, the message thus far is that:'**

e He who is willing and able to take the initiative to exploit variety, rapidity,
and harmony — as basis to create as well as adapt to the more indistinct —
more irregular — quicker changes of rhythm and pattern, yet shape focus and
direction of effort — survives and dominates.
or contrariwise

e He who is unwilling or unable to take the initiative to exploit variety, rapid-
ity, and harmony . . . goes under or survives to be dominated.

The Game is to:

e (Create tangles of threatening and/or non-threatening events/efforts as well
as repeatedly generate mismatches between those events/efforts adversary
observes or imagines (Cheng/Nebenpunkte) and those he must react to
(Ch’i/Schwerpunkt)
as basis to

e Penetrate adversary organism to sever his moral bonds, disorient his mental
images, disrupt his operations, and overload his system, as well as subvert,
shatter, seize or otherwise subdue those moral-mental-physical bastions,
connections, or activities that he depends upon
thereby

e  Pull adversary apart, produce paralysis, and collapse his will to resist.

The way to accomplish this, the how to, in most abstract terms is to:

e QGet inside adversary observation-orientation-decision-action loops (at all
levels) by being more subtle, more indistinct, more irregular, and quicker —
yet appear to be otherwise.'*®

Boyd then adds a short but new discussion on the implications of these observa-
tions, in particular how they relate to variety, rapidity, harmony and initiative. In
this discussion he inserts Sun Tzu’s idea of fluidity, an important theme from his
essay Destruction and Creation, the element of organizational complexity as
well as the discussion above on pattern recognition. Boyd asserts that:'*

e In a tactical sense, these multidimensional interactions suggest a spontaneous,
synthetic/creative, and flowing action/counteraction operation, rather than a
step-by-step, analytical/logical, and discrete move/countermove game.
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e in accepting this idea we must admit that increased unit complexity
(with magnified mental and physical task loadings) does not enhance the
spontaneous synthetic/creative operation. Rather, it constrains the
opportunity for these timely actions/counteractions.
or put in another way

e Complexity (technical, organizational, operational, etc.) causes com-
manders and subordinates alike to be captured by their own internal
dynamics or interactions — hence they cannot adapt to rapidly changing
external (or even internal) circumstances.

e In a strategic sense, these interactions suggest we need a variety of possi-
bilities as well as the rapidity to implement and shift among them. Why?

e Ability to simultaneously and sequentially generate many different
possibilities as well as rapidly implement and shift among them permits

one to repeatedly generate mismatches between events/efforts adversary
observes or imagines and those he must respond to (to survive).

e Without a variety of possibilities adversary is given the opportunity to
read as well as adapt to events and efforts as they unfold.

Recombining these, in particular the comment on organizational complexity,
and other comments and insights (including the Clausewitzian concept of fric-
tion) related to the four elements of variety/rapidity/harmony/initiative, Boyd
shows what and how they contribute to victory by connecting them to the ability
to adapt. He asserts that ‘Variety and rapidity allow one to magnify the adver-
sary’s friction, hence to stretch-out his time to respond. Harmony and initiative
stand and work on the opposite side by diminishing one’s own friction, hence
compressing one’s own time to exploit variety/rapidity in a directed way’.

Altogether variety/rapidity/harmony/initiative enable one to:

Operate inside adversary’s observation-orientation-decision-action loops to
enmesh adversary in a world of uncertainty, doubt, mistrust, confusion, dis-
order, fear, panic, chaos,... and/or fold adversary back inside himself so
that he cannot cope with events/efforts as they unfold.

Simultaneously, so Boyd continues, ‘by repeatedly rolling-thru OODA loops
while appealing to and making use of the ideas embodied in ‘Grand Strategy’
and ‘Theme for Vitality and Growth’, we can evolve and exploit variety/

rapidity/harmony/initiative as a basis to:

Shape or influence events so that we not only amplify our spirit and strength
(while isolating our adversaries and undermining their resolve and drive)
but also influence the uncommitted or potential adversaries so that they are
drawn toward our philosophy and are empathetic toward our success.'”’
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The Art of Success

Finally, Boyd arrives at his ‘nutshell’ formulation of what constitutes ‘The Art
of Success’. The two sentences that convey this view do not make a convincing
assertion when read in isolation. Indeed, they may sound simplistic. However,
when read in the context of the discourse he has had so far with his audience, the
various exercises in abstraction, in stripping away and recombining, this final
effort at getting to the essence of things contains a world of meaning, theories,
theorists, schools of thought and concepts. Every word has been discussed
before and has become a signifier of a train of thought. And in these few words
Boyd both concludes and captures a discussion that spans 2,500 years of mili-
tary history and strategic theory. In a few conceptually rich but very abstract
words, he manages to combine in a logically connected way the ‘things to do’ at
the tactical, grand tactical, the strategic and grand strategic levels, themes from
moral and maneuver conflict and the themes for vitality and growth and for
disintegration and collapse. Boyd’s advice for success is to:'**

The Art of Success

e  Appear to be an unsolvable cryptogram while operating in a directed way to
penetrate adversary vulnerabilities and weaknesses in order to isolate him
from his allies, pull him apart, and collapse his will to resist;
yet

e Shape or influence events so that we not only magnify our spirit and
strength but also influence potential adversaries as well as the uncommitted
so that they are drawn toward our philosophy and are empathetic toward our
success.

The first sentence is an advice to remain, in the words of Sun Tzu, unfathomable
to the enemy, yet operate coherently in several levels of war and across different
dimensions. While this part includes physical actions, the second sentence
exclusively refers to the moral, ideological and political aspects of strategy.

In the Epilogue Boyd compares his arguments with the familiar principles of
war. These principles suggest certainty and seem like a checklist for success.
This makes them popular. To cater for those who favor a concise list of ‘to
do’s’, Boyd offers a list that captures in a sufficient way his thoughts, yet cannot
be construed as ‘principles’. They span the physical, temporal and the cognitive
dimensions. They deal with adaptability and include the view of the enemy as an
adaptive organism. Instead of principles, Boyd refers to them as:'*’

Appropriate Bits and Pieces
e  Compress own time and stretch-out adversary time.

e Generate unequal distributions as basis to focus moral-mental-physical
efforts for local superiority and decisive leverage.

e Diminish own friction (or entropy) and magnify adversary friction (or
entropy).
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e Operate inside adversary’s observation-orientation-decision-action loops or
get inside his mind-time-space.
Penetrate adversary organisms and bring about his collapse.
Amplify our spirit and strength, drain-away adversaries’ and attract the
uncommitted.

The ‘Central Theme’, Boyd concludes his massive search for the Patterns of
Conflict, lies in these final words:

Evolve and exploit insight/initiative/adaptability/harmony together with a
unifying vision, via a grand ideal or an overarching theme or a noble philo-
sophy, as basis to:

e Shape or influence events so that we not only amplify our spirit and
strength but also influence the uncommitted or potential adversaries so
that they are drawn toward our philosophy and are empathetic toward
our success,

Yet be able to

e Operate inside adversary’s observation-orientation-decision-action
loops or get inside his mind-time-space as basis to:

e Penetrate adversary’s moral-mental-physical being in order to isolate
him from his allies, pull him apart, and collapse his will to resist.

Concluding words

In Patterns of Conflict Boyd has thus offered his audience a new look at military
history. With the conceptual lenses science offered him, with uncertainty as the
key problem organisms and organizations have to surmount, he sheds new light
on the dynamics of war. He has introduced familiar and some new case studies
and theories. In particular, in the second half of the presentation Boyd makes a
shift in level of abstraction. Applying the process of destruction and creation to
his investigation, he uncovers underlying dynamics of each category of warfare
and expresses these in an increasingly abstract and conceptual way. It implicitly
manifests an increasing application of systems-theoretical perspectives.
Expressed within the context of adaptation, he shows conceptual similarities
between very distinct modes of warfare. Gradually he unfolds a novel conceptu-
alization of tactics, grand tactics, strategy and grand strategy that revolves
around the process of adaptation in which open, complex adaptive systems are
constantly engaged in. The following presentations expand upon the arguments
presented here.
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Introduction

This chapter presents Boyd’s other five briefings. These can be considered an
exercise in exploration and refinement of ideas presented in the essay and Patterns
of Conflict. In the presentation titled Organic Design for Command and Control
Boyd continues on the arguments he laid out in Patterns, but now focusing on the
implicit arrangements that permit cooperation in complex, competitive, fast-
moving situations. The Strategic Game of ? and ? emphasizes the mental twists
and turns we undertake to surface appropriate schemes or designs for realizing our
aims or purposes. It aims to uncover even more fundamental abstract dynamics
than he has presented in Patterns. In Revelation Boyd makes visible the metaphor-
ical message that flows from the Discourse. It is a restatement of the message of
Destruction and Creation, which again he explores in detail and in less philosoph-
ical terms in The Conceptual Spiral. In the final presentation, The Essence of
Winning and Losing, Boyd synthesizes for the last time in even more condensed
form the core messages in a coherent comprehensive framework. In just a few
pages and a graphic rendering of the OODA loop, he manages to merge Polanyi,
Kuhn, Popper, Gell-Mann, Sun Tzu and Liddell Hart.

Organic Design for Command and Control

Introduction

Only open systems can adapt adequately to change, so an organism needs to
maintain interaction with its environment if it is to survive, so Boyd had already
argued. In military organizations this is the remit of the command and control
system. In Organic Design for Command and Control, he develops the para-
meters for an adequate command and control concept. The briefing reflects
insights of Patterns of Conflict, in particular from the sections on Blitzkrieg and
maneuver conflict, and of several studies on leadership, command and small unit
cohesion. The bibliography of Patterns of Conflict of December 1986 lists
studies on generals Bonaparte, Grant, Lee, Patton, Genghis Khan, Guderian, the
Prussian general staff system, German generalship during World War II, tactical
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genius, morale, several case studies on command and control and autobiographi-
cal works of generals Erwin Rommel and Heinz Guderian.'

His inspiration also came in part from some fiascos he had witnessed in the
US armed forces exercises and operations, such as the failed evacuation opera-
tion Desert I in Iran. Reflecting the agenda of the Military Reform Movement,
he notes in his introduction that normal ‘institutional response to such failures is
more and better sensors, more communications, more and better display devices,
more satellites, more and better fusion centers, etc. — all tied into one giant fully
informed, fully capable command and control system. This way of thinking
emphasizes hardware as the solution’.> Boyd’s approach is process oriented, or
in his words, ‘I think there is a different way, a way that emphasizes the implicit
nature of human beings. In this sense, the following discussion will uncover
what we mean by both implicit nature and organic design’.?

Criteria for command and control

He starts out with providing some guiding thoughts as the background for the
rest of his argument, much as he had done in the first pages of Patterns of Con-
fict, effectively proposing a set of criteria around which a command and control
philosophy must be designed. He asserts that we:

e Need insight and vision to unveil adversary plans and actions as well as
‘foresee’ own goals and appropriate plans and actions.

e Need focus and direction to achieve some goal or aim.
Need adaptability, to cope with uncertain and ever-changing circumstances.
Need security, to remain unpredictable.*

The rationale for these criteria is also offered and it is closely related to the two
variants of the set of four elements he had introduced in Patterns of Conflict:

e variety/rapidity/harmony/initiative (Patterns of Conflict, p. 12);
e insight/initiative/adaptability/harmony (Patterns of Conflict, p. 185).

As Boyd explains,

without insight and vision there can be no orientation to deal with both
present and future. Without focus and direction, implied or explicit, there can
be neither harmony of effort nor initiative for vigorous effort. Adaptability
implies variety and rapidity. Without variety and rapidity one can neither be
unpredictable nor cope with changing and unforeseen circumstances. Without
security one becomes predictable, hence one loses the benefits of the above.’

From this basis, Boyd sets out to develop a normative view on a design for
command and control. As in Patterns of Conflict, he starts with some ‘samples
from historical environment’, offering nine citations from nine practitioners,
including from himself (see Box 6.1):°
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Sun Tzu (around 400 BC)

Probe enemy strength to unmask
his strengths, weaknesses, patterns
of movement and intentions. Shape
enemy’s perception of world to
manipulate/undermine his plans
and actions. Employ Cheng/Ch’l
maneuvers to quickly and unex-
pectedly hurl strength against
weaknesses.

Bourcet (1764-71)

A plan ought to have several
branches One should
mislead the enemy and make him
imagine that the main effort is
coming at some other part. And ...
one must be ready to profit by a
second or third branch of the plan
without giving one’s enemy time to
consider it.

Napoleon (early 1800s)

Strategy is the art of making use of
time and space. I am less chary of
the latter than the former. Space we
can recover, time never. I may lose
a battle, but I shall never lose a
minute. The whole art of war con-
sists in a well-reasoned and cir-
cumspect defensive, followed by
rapid and audacious attack.

Clausewitz (1832)

Friction (which includes the inter-
action of many factors, such as
uncertainty,  psychological/moral
forces and effects, etc.) impedes
activity. Friction is the only
concept that more or less corres-
ponds to the factors that distinguish

real war from war on paper. In this
sense, friction represents the
climate or atmosphere of war.

Jomini (1836)

By free and rapid movements carry
bulk of the forces (successively)
against fractions of the enemy.

N.B. Forrest (1860s)
Git thar the fustest with the mostest.

Blumentritt (1947)

The entire operational and tactical
leadership method hinged upon ...
rapid concise assessment of situ-
ations, ... and quick decision and
quick execution, on the principle:
each minute ahead of the enemy is
an advantage.

Balck (1980)

Emphasis upon creation of implicit
connections or bonds based upon
trust, not mistrust, that permit wide
freedom for subordinates to exer-
cise imagination and initiative — yet
harmonize within intent of superior
commanders.  Benefit:  internal
simplicity that permits rapid adapt-
ability.

Yours truly
Operate inside adversary’s obser-

vation-orientation-decision-action
loops to enmesh adversary in a
world of uncertainty, doubt, mis-
trust, confusion, disorder, fear,
panic, chaos ... and/or fold adver-
sary back inside himself so that he
cannot cope with events/efforts as
they unfold.

Box 6.1 Scene setter for command and control.

191
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The key points Boyd derives from these quotations are that (1) the atmo-
sphere of war is friction; (2) friction is generated and magnified by menace,
ambiguity, deception, rapidity, uncertainty, mistrust, etc.; (3) friction is dimin-
ished by implicit understanding, trust, cooperation, simplicity, focus, etc.; and
(4) in this sense, variety and rapidity tend to magnify friction, while harmony
and initiative tend to diminish friction.” In other words, without harmony and
initiative, variety and rapidity lead to confusion and disorder. Harmony and
initiative without variety and rapidity lead to rigid uniformity and predictability
and ultimately to non-adaptability. The problem for any command concept then
becomes to find an answer to the question: How to generate harmony/initiative
so that one can exploit variety/rapidity? Boyd comments on that question by
suggesting that we must uncover those interactions that foster harmony and initi-
ative yet do not destroy variety and rapidity.®

The big O: orientation

The ensuing discussion is quintessential for understanding Boyd, for it leads him
to the key concept of Orientation. Although he does not explain it on paper
explicitly, his focus on interactions lies in their function: interactions in various
forms are the glue that binds the various nodes of a social system together. This
becomes (albeit not self-) evident in the contrasting of positive and negative fea-
tures of activities and linkages, which he apparently introduces for their emotive
and associative effect. Positively valued activities for instance are radio trans-
mission and reception, conversation, writing and teamwork. Positively valued
features of linkages are common frequencies, common language, correlation
among multiple sources and harmony of different efforts.” If this may not imme-
diately appear to lead to a deeper understanding of, or to the rationale for focus-
ing on interactions, the list of negatively valued features does (Box 6.2):'°
This produces the insight that:

interactions represent a many-sided implicit cross-referencing process of
projection, empathy, correlation, and rejection. "

Activities Linkages

e  Compartmentation Disconnected bits and pieces

e  Non-cooperative centers of Islands of disconnected effort
gravity Disconnected from other humans

e  Alienation Disconnected from environment
Non-adaptive Disconnected from
Fixed recipe environment, but connected to

some formality

Box 6.2 Negatively valued features of linkages.
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This is a deceptively simple description. The carefully chosen words, and the
few examples which precede it, mask a spectrum of insights and theories. In the
collision of ideas and hypothesis (projection) with reality contained within this
description we find the Popperian process of conjecture and refutation. In its
human elements, this description incorporates Polanyi’s vision of knowing,
while the aspect of the environment suggests systems-theoretical and neo-
Darwinist roots, while it is tempting to see parallels with Lyotard and Derrida.
All resurface in his next move.

This insight into the nature of interactions is the first step toward a definition
of orientation. In his familiar way Boyd suggests to the audience that he suspects
that this insight is in some way related to orientation, for:

Orientation, seen as a result, represents images, views, or impressions of the
world shaped by genetic heritage, cultural tradition, previous experiences,

and unfolding circumstances.

Thus, in a few words, Boyd brings together synonyms for mental modules,
schemata, memes, and tacit knowledge in a dynamic relation with the environ-
ment. He explains the sources of images, views or impressions, i.e. the concep-
tual lenses for observation. And the following step brings together interaction
and this description of the result of orientation:'?

Orientation is an interactive process of many sided implicit cross-
referencing projections, empathies, correlations, and rejections that is
shaped by and shapes the interplay of genetic heritage, cultural tradition,
previous experiences and unfolding circumstances.

Boyd would capture this dynamic in the OODA loop graphic. Again he is master
of synthesis. He indicates that orientation is a dynamic process which results in
views, images and impressions. This process is (and should be) continuous and
is constituted by the development and maintenance of interactions of various
kinds with the environment. The interactions are however also subject to modifi-
cation, as much as the views, images and impressions. A long-term and rather
immutable formative factor shaping this process is genetic heritage. A medium-
term factor is culture, while a short term factor in shaping ideas and interactions
is constituted by previous experiences. He offers his own illumination:"

Orientation is the Schwerpunkt. It shapes the way we interact with the
environment — hence orientation shapes the way we observe, the way we
decide, the way we act.

In this sense

Orientation shapes the character of present observation-orientation-
decision-action loops — while these present loops shape the character of
future orientation.
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So from a discussion on the pervasive element of friction and the solution
offered by harmony and initiative, from the stated need for adaptability, focus,
direction, insight and vision, he has developed the argument that orientation is
the center of gravity for command and control, the key factor — and variable —
that enables or hinders generating harmony and initiative so that one can or
cannot exploit variety/rapidity. From this point on, Boyd proceeds to explore the
implications of this insight.

Implicit communication and organizational heat-death

The immediate implication of putting orientation center-stage for structuring
one’s own command set-up is quite obvious. As Boyd asserts, ‘we need to create
mental images, views, or impressions, hence patterns that match with activity of
[the] world’. That this almost sounds like a truism, should not detract from
the one new relevant element Boyd introduces: patterns (Boyd even
suggests that patterns is equivalent to orientation). The reference to the essay is
obvious, but his audience would most likely not be familiar with it. In this
manner he managed to introduce an epistemological theme in a very pragmatic
setting. Conversely, he continues, ‘we need to deny [the] adversary the possibil-
ity of uncovering or discerning patterns that match our activity, or other aspects
of reality in the world’.'* For ‘patterns (hence orientation), right or wrong or
lack thereof, suggest ability or inability to conduct many-sided implicit cross-
references’.

The next obvious issue is thus one of turning theory into practice: ‘how do
we set-up and take advantage of the many-sided implicit cross-referencing
process of projection, empathy, correlation, rejection that make appropriate ori-
entation possible?’’> As alluded to before, it is tempting to suggest that the
answer Boyd derived from the combination of Polanyi’s Knowing and Being,
Bronowski’s The Identity of Man and various systems-theoretical works. Con-
ceptually, Boyd asserts, it comes from ensuring variety in observation, i.e.
variety in mental modules or schemata, within the organization, from conducting
observation collectively and from communicating the perceptions. This will in
turn lead to a shared, but enriched, understanding. Or in Boyd’s words, the

message is to

expose individuals, with different skills and abilities, against a variety of
situations — whereby each individual can observe and orient himself
simultaneously to the others and to the variety of changing situations.

The reason is that ‘in such an environment, a harmony, or focus and direc-
tion, in operations is created by the bonds of implicit communications and trust
that evolve as a consequence of the similar mental images or impressions each
individual creates and commits to memory by repeatedly sharing the same
variety of experience in the same way’. The pay-off of implicit communications
and trust which is created, lies in the temporal dimension; the command and
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control process will occur at an accelerated pace and, second, in an increase in
the level of initiative that can be generated now that lower-level units can be
given wide latitude. The pay-off is ‘a command and control system, whose
secret lies in what’s unstated or not communicated to one another (in an explicit
sense) — in order to exploit lower-level initiative yet realize higher-level intent,
thereby diminish friction and compress time, hence gain both quickness and
security’.'®

To reinforce his point, Boyd addresses the consequences if one ‘cannot estab-
lish these implicit connections or bonds — via similar mental images or impres-
sions — as basis to cope with a many-sided uncertain and everchanging
environment’.!” For this exploration, Boyd explains that the previous discussion
assumed interaction with both the external and internal environment. Rephrasing
the question then becomes what would happen if a command and control system
hinders interaction with the external world. According to Boyd, this implies a
focus inward, rather than outward.'® This brings him back to Darwin, Godel,
Heisenberg and the Second Law of Thermodynamics.

From Darwin, Boyd asserts once more, we observe that ‘the environment
selects’, and this process is determined by the ‘ability or inability to interact and
adapt to exigencies of environment’. According to the Godel Proof, the Heisen-
berg Uncertainty Principle and the Second Law of Thermodynamics, ‘one
cannot determine the character or nature of a system within itself, moreover,
attempts to do so lead to confusion and disorder [...] because in the real world
the environment intrudes’. Marrying these ideas to Clausewitz, Boyd suggests
that:

He who can generate many non-cooperative centers of gravity magnifies
friction. Why? Many non-cooperative centers of gravity within a system
restrict interaction and adaptability of system with its surroundings, thereby
leading to a focus inward (i.e., within itself), which in turn generates confu-
sion and disorder, which impedes vigorous or directed activity, hence, by
definition, magnifies friction or entropy."

In effect, Boyd argues that restricting interaction, and loss of subsystem cohe-
sion will lead to the organizational equivalent of the Second Law of Thermody-
namics. This key insight is reinforced in a sequence of statements:>

e Any command and control system that forces adherents to look inward,
leads to dissolution/disintegration (i.e., system becomes unglued).

e  Without the implicit bonds or connections, associated with similar images
or impressions, there can be neither harmony nor individual initiative within
a collective entity, therefore, no way that such an organic whole can stay
together and cope with a many-sided uncertain and ever-changing environ-
ment.

e  Without implicit bonds or connections, we magnify friction, produce
paralysis and get system collapse.
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Having shown what can happen to an enemy organization when it cannot recog-
nize patterns, when it cannot interact with the environment, when units become
isolated from their environment and unglued from each other, when they lack
shared images, he returns to the meaning of all this for one’s own organization.
The first insight is that

the key idea is to emphasize implicit over explicit in order to gain a favor-
able mismatch in friction and time (i.e., ours lower than any adversary) for
superiority in shaping and adapting to circumstances.?'

Second, Boyd asserts that one should suppress the tendency to build up explicit
internal arrangements that hinder interaction with the external world. Instead, he
argues for arranging a setting and the circumstances so that leaders and subordi-
nates alike are given the opportunity to continuously interact with the external
environment, and with each other, in order to more quickly make many-sided
implicit cross-referencing projections, empathies, correlations and rejections as
well as create the similar images or impressions, hence a similar implicit orien-
tation, needed to form an organic whole.?

In effect, Boyd argues that all subsystems of an organization should be open
systems, that is, systems with sufficient ability and authority to observe and
interact with their respective environment, while at the same time having lateral
and vertical linkages with other subsystems and higher directing entities. Such
an arrangement is predicated upon the presence of a similar implicit orientation.
The benefits of a similar implicit orientation for commander and subordinates
alike, however, are obvious for Boyd as it will allow them to:

Diminish their friction and reduce time, thereby permit them to:
Exploit variety/rapidity while maintaining harmony/initiative, thereby
permit them to:
Get inside adversary’s OODA loops, thereby:
Magnify adversary’s friction and stretch-out his time (for a favorable mis-
match in friction and time), thereby:

e  Deny adversary the opportunity to cope with events/efforts as they unfold.

Circling back to the beginning, to the set of criteria Boyd had stipulated for a
“first rate command and control system’, Boyd concludes that it is implicit orien-
tation which shapes the character of insight and vision, focus and direction,
adaptability, and security. Therefore, a command and control system, any design
or related operational methods should play to and expand, not play down and
diminish, implicit orientation.”® As he states, ‘up to this point we have shown
orientation as being a critical element in command and control — implying that
without orientation there is no command and control worthy of the name. Very
nice, but simply stated, what does this comment and everything else we’ve dis-
cussed so far tell us about command and control?’** He takes his audience by the
hand by offering the following important illumination:*
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e The process of observation-orientation-decision-action represents what
takes place during the command and control process — which means that the
OODA loop can be thought of as being the C&C loop.

e The second O, orientation — as the repository of our genetic heritage, cul-
tural tradition, and previous experiences — is the most important part of the
OODA loop since it shapes the way we observe, the way we decide, the
way we act.

Implication

e  Operating inside adversary’s OODA loop means the same things as operat-

ing inside adversary’s C&C loop.

Redefining command and control

Thus far one could argue that Boyd has addressed the organic part of the title of
the presentation. He has developed several ideas about the command and control
process by taking a systems view, or rather a complex adaptive systems view.
Although clear and persuasive, these ideas are still rather conceptual and
general. So Boyd now makes his way toward the practical side of effective
command and control, which will lead him to a redefinition of command and
control and a focus on the essence of leadership.

His starting point, and the normative framework, is clearly the previous dis-
cussion on a first-rate command and control system. Indeed, his views on effect-
ive command and control aim to effectuate such a system. And again, he seeks
inspiration, if not substantiation, in some historical snapshots he had already
used in Patterns of Conflict. He refers among others to Napoleon’s use of staff
officers for personal reconnaissance, von Moltke’s message directives of few
words and the contrasting British approach of tight control during the Battle of
the Somme in 1916.%° But he leans in particular, and explicitly, on Martin van
Creveld’s study Command in War to gain a ‘richer view’. Boyd includes an
entire page from van Creveld’s book that deals with the Israeli command set-up
during the June 1967 War, an example which according to Boyd reveals ‘our old
friend — the many sided implicit cross-referencing process of projection,
empathy, correlation, and rejection’.”’ In the June 1967 War, Boyd cites van
Creveld,?®

General Yashayahu Gavish spent most of his time either ‘accompanying’
units down to brigade level — by which, according to his own definition, he
meant staying at that unit’s command post and observing developments at
first hand — or else helicoptering from one unit to another; again, in his own
words, ‘there is no alternative to looking into a subordinate’s eyes, listening
to his tone of voice’. Other sources of information at his disposal included
the usual reporting systems; a radio network linking him with three divi-
sional commanders, which also served to link those commanders with each
other; a signal staff whose task it was to listen in to the divisional communi-
cations networks, working around the clock and reporting to Gavish in
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writing; messages passed from the rear, i.e., from General Headquarters in
Tel Aviv, linked to Gavish by ‘private’ radiotelephone circuit; and the
results of air reconnaissance forwarded by the Air Force and processed by
Rear Headquarters. Gavish did not depend on these sources exclusively,
however; not only did he spend some time personally listening in to the
radio networks of subordinate units (on one occasion, Gavish says, he was
thereby able to correct an entirely false impression of the battle being
formed at Brigadier Gonen’s headquarters) but he also had a ‘directed tele-
scope’ in the form of elements of his staff, mounted on half tracks, follow-
ing in the wake of the two northernmost divisions and constantly reporting
on developments.

From this illustration, and from previous discussions here and in Patterns of
Conflict, Boyd distills the Epitome of Command and Control, which is directly
related to the theme of adaptability:*

Nature

e Command and control must permit one to direct and shape what is to be
done as well as permit one to modify that direction and shaping by assess-
ing what is being done.

What does this mean?

e Command must give direction in terms of what is to be done in a clear
unambiguous way. In this sense, command must interact with system to
shape the character or nature of that system in order to realize what is to be
done;

Whereas

e Control must provide assessment of what is being done also in a clear
unambiguous way. In this sense, control must not interact nor interfere with
system but must ascertain (not shape) the character/nature of what is being
done.

Implication

e Direction and shaping, hence ‘command’, should be evident while assess-
ment and ascertainment, hence ‘control’, should be invisible and should not
interfere — otherwise ‘command and control’ does not exist as an effective
means to improve our fitness to shape and cope with unfolding circum-
stances.

This differs from traditional views on the meaning of command and control
(C&C), and Boyd wants to emphasize just that (and here he is referring to his
opening statements of the presentation on the reigning command and control
philosophy and associated problems within the US armed forces at the time). In
fact, he continues to reconceptualize C&C, exposing his audience to a subtle
word game to arrive at a description of C&C with a much higher emotive and
cognitive association.

The traditional definitions, Boyd explains, mean to direct, order, or compel
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while control means to regulate, restrain, or hold to a certain standard as well as
to direct or command. Thus, the description offered above is different than the
kind that is being applied. In this sense, the C&C he is speaking of seems, in his
words, ‘more closely aligned to leadership (rather than command) and to some
kind of monitoring ability (rather than control) that permits leadership to be
effective’. In other word, he continues,

leadership with monitoring, rather than C&C, seems to be a better way to
cope with the multi-faceted aspects of uncertainty, change, and stress. On
the other hand, monitoring, per se, does not appear to be an adequate substi-
tute for control. Instead, after some sorting and reflection, the idea of appre-
ciation seems better. [...] First of all, appreciation includes the recognition
of worth or value and the idea of clear perception as well as the ability to
monitor. Moreover, next, it is difficult to believe that leadership can even
exist without appreciation. Pulling these threads together suggests apprecia-
tion and leadership offer more appropriate and richer means than C&C for
shaping and adapting to circumstances’.*’

This discussion sheds another light on the epitome of C&C, laid out before.
In a new set of definitions Boyd not only replaces command and control by
appreciation and leadership, he also subtly inserts some words which emphasize
the cognitive character of the process (those words are printed below in italics to
show the differences clearly). These changes and additions are quite relevant for
they lead to a description which is much less directive in nature and much more
in line with Boyd’s argument about the value of trust, implicit control, shared
orientation, etc., he developed here and in Patterns of Conflict. Underlying this
change is the idea that initiative will not be fostered by top—down, directive
command and control system. Indeed, after the new conceptualization of C&C,
Boyd states that C&C represents a top—down mentality applied in a rigid or
mechanical (or electrical way) that ignores as well as stifles the implicit nature
of human beings to deal with uncertainty, change and stress (examples: The
Battle of the Somme, Evacuation of Saigon, Mayaguez Affair, Desert I, Nifty-

Nugget[. . .]).*!

Appreciation and Leadership:**
Nature

e Appreciation and leadership permit one to discern, direct and shape what is
to be done as well as permit one to modify that direction and shaping by
assessing what is being done or about to be done (by friendlies as well as
adversaries).

What does this mean?

e Leadership must give direction in terms of what is to be done in a clear
unambiguous way. In this sense, leadership must interact with system to
shape the character or nature of that system in order to realize what is to be
done.
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whereas

e Appreciation, as part of leadership, must provide assessment of what is
being done in a clear unambiguous way. In this sense, appreciation must not
interact nor interfere with system but must discern (not shape) the
character/nature of what is being done or about to be done;

Implication

e Assessment and discernment should be invisible and should not interfere
with operations while direction and shaping should be evident to system —
otherwise appreciation and leadership do not exist as an effective means to
improve our fitness to shape and cope with unfolding circumstances.

To show the difference between C&C and Appreciation and Leadership once
more and quite clearly, Boyd finalizes his presentation with a new set of defini-
tions (Box 6.3).%

Subsequently Boyd concludes that the title ‘organic design for command and
control is not appropriate’. Instead, ‘the following title more clearly reflects the
spirit and content of this presentation: Appreciation and Leadership.*

Command

Refers to the ability to direct,
order, compel with or without
authority or power.

Control

Means to have power or
authority to regulate, restrain,
verify (usually against some
standard), direct or command.
Comes from medieval Latin
contrarotulus, a ‘counter roll’
or checklist (contra, against
plus rotulus, list).

Understanding
Means to comprehend the

import or meaning of
something.

Monitoring

Refers to the process that
permits one to oversee, listen,
observe, or keep track of as
well as to advise, warn, or
admonish.

Appreciation

Refers to the recognition of
worth or value, clear
perception, understanding,
comprehension, or
discernment, etc.
Leadership

Implies the art of inspiring
people to cooperate and
enthusiastically take action
toward the achievement of
uncommon goals.

Box 6.3 Contrast of command and control, and appreciation and leadership.
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The Strategic Game of ? and ?

Introduction

Although at places highly conceptual, Patterns of Conflict and Organic Design
for Command and Control are in essence about military matters at the opera-
tional level. The historical examples he uses and the concepts he develops find
their basis in operational art. He looks for patterns that produced success in mili-
tary operations and he tries to distill some suggestions for future application.
Boyd aims to develop and teach ideas with which a commander can improve his
operational art. In particular in Organic Design for Command and Control, he
stays close to German Blitz doctrine.

In his last briefing of The Green Book — The Strategic Game of ? and ? — he
draws several of his findings of the other briefings together and applies it to the
(grand-) strategic level, or rather, Boyd here develops a general strategic prin-
ciple. He climbs one step higher in the level of decision making. But perhaps
more importantly, he climbs to yet another higher level of abstraction. In this
briefing he aims to formulate in even more general terms what lies at the heart of
a strategic encounter with an opponent. What is the activity that one should be
engaged in exactly? This briefing contains a search for what strategy is about,
that is what the question marks stand for in the title.*

It is in a sense a similar exercise to the previous two presentations, and he
develops quite similar arguments, but now coming from somewhat different
angles with a focus on one specific question. Even more than the other two, this
presentation bears the stamp of his widening frame of reference. Here we hardly
see any military history, and all the more reference to brain research, complexity
theory, anthropology and systems theory (in a way the entire presentation forms
yet another exposé on the nature of open systems and the need for interaction
with the environment). We find here an elaboration in particular on the set of
definitions — or rather the list of ‘to do’s’ he developed in Patterns of Conflict
about tactics, grand tactics, strategy and grand strategy. He adds also several
themes and arguments from Organic Design (and this makes it imperative to
follow Boyd’s order of the presentations). He also revisits a theme from the
essay Destruction and Creation, highlighting again the importance of the combi-
nation of analysis and synthesis as a mode of thinking.

But this presentation is not merely a restatement of earlier arguments. Rather,
it builds upon them — indeed, without the previous presentations, this one would
be quite hard to understand — but then Boyd carries them to their logical abstract
and general conclusion and makes previous themes and arguments more
explicit. It highlights what Boyd really considers the essence of strategy and
strategic behavior. Moreover, compared to Patterns of Conflict, this presentation
sheds more light on the three components of war: the moral, the mental and the
physical component.

It consists of fifty-nine pages divided in four sections. The first ten pages
dwell on the importance of obtaining and applying multiple perspectives, and



202 Exploration and refinement

the powers of synthesis. This forms the argument that to understand strategy (as
in military strategy, in which his prime audience is most interested) we need to
look beyond familiar categorizations, theories, interpretations, and instead must
look at strategic behavior in general. Boyd applies this in the second section, in
which he addresses again the question of survival. The answer comes from a
sixteen-page broad survey of insights from various sources, derived from studies
of a variety of organisms. The survey leads to a short ‘condensation to essential
elements’. These generic elements are then put in a ‘strategic context’. This con-
stitutes a repeating rhetorical pas de deux of question and illumination, and cli-
maxes after thirty pages in yet another formulation of ‘the art of success’, one
that differs in some important ways from the formulation he offered in Patterns
of Conflict. Not yet content, he applies the message he wants to get across in an
example. He concludes with a slide which answers the four questions he offers
as his outline at the beginning of Strategic Game of ? and ? .3

Approach, or building snowmobiles

The outline is as follows:*’

What is Strategy?

What is the aim or purpose of strategy?

What is the central theme and what are the key ideas that underlie strategy?
How do we play to this theme and activate these ideas?

Boyd wants to reminds his audience of the importance of combining both
analysis and synthesis and the relevance of continuously generating mental
images. This has two reasons, one of which was discussed before in his essay.
Here it also serves a different purpose. Without a conviction that this combina-
tion is indeed a useful approach for increasing knowledge, the following section
— the broad survey — of this presentation does not make much sense. But if you
are convinced, the broad survey will lead you to novel and valuable insights,
and the argument he builds upon the broad survey will be considered valid, even
when Boyd links the study of strategy to the study of Alzheimer’s disease.

This time he asks his audience to join him in a mental exercise. As Boyd
states,

Imagine that you are on a ski slope with other skiers[...]. Imagine that you
are in Florida riding in an outboard motorboat, maybe even towing water-
skiers. Imagine that you are riding a bicycle on a nice spring day. Imagine
that you are a parent taking your son to a department store and that you
notice he is fascinated by the toy tractors or tanks with rubber caterpillar
treads’.*®

Now imagine that you pull the ski’s off but you are still on the ski slope.
Imagine also that you remove the outboard motor from the motor boat, and
you are not longer in Florida. And from the bicycle you remove the handle-
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bar and discard the rest of the bike. Finally, you take off the rubber treads
from the toy tractor or tanks. This leaves only the following separate pieces:
skis, outboard motor, handlebars and rubber treads.

However, he challenges his audience, what emerges when you pull all this
together?®

SNOWMOBILE

So he moves from Polanyi to snowmobiles. The message is obvious and a
restatement of the one he also advanced in Organic Design: ‘“To discern what is
going on we must interact in a variety of ways with our environment. We must
be able to examine the world from a number of perspectives so that we can gen-
erate mental images or impressions that correspond to that world.” This serves as
the introduction to the general survey, for Boyd ‘will use this scheme of pulling
things apart (analysis) and putting them back together (synthesis) in new combi-
nations to find how apparently unrelated ideas and actions can be related to one
another’.* And indeed, he does.

General survey

In this section his interest in science becomes readily apparent. According to
Boyd, the answer about the nature of the question marks (i.e. the essence of
strategy) comes from examining seven different disciplines or activities:*!

e  Mathematical Logic e  Psychology

e  Physics e Anthropology
e  Thermodynamics e Conflict

e Biology

To begin, he very briefly restates the point of departure with which he began
Patterns of Conflict:*

Human Nature

Goal
e Survive, survive on own terms, or improve our capacity for independent
action.

The competition for limited
resources to satisfy these
desires may force one to

e Diminish adversary’s capacity for independent action, or deny him the
opportunity to survive on his terms, or make it impossible for him to
survive at all.
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A selection from newspaper articles, sections from books, his own presentations,
a speech and a number of quotations follows to address the question he posits:
‘in a most fundamental way, how do we realize this goal or make it difficult for
others to realize this goal’?** Despite the fact that these quotations concern dif-
ferent types of organisms — animal, human, social, bio-chemical — they are all
related, as he reveals thirteen pages later: all deal with the key issue he also
addressed in Organic Design: interaction. But at first the audience must have
been puzzled, for the first three quotations are clips from newspaper articles on
recent brain research, while the fourth article deals with the loss of muscle tissue
in rats during space flight, not quite familiar territory for most strategists or mili-
tary practitioners:

‘Nerve Cells Redo Wiring...” by Boyce Rensberger (from the Washington
Post

‘Dale Purvis and Robert D. Hadley ... have discovered that a neuron’s
fibers can change significantly in a few days or weeks, presumably in
response to changing demands on the nervous system ... research has
shown neurons continually rewire their own circuitry, sprouting new fibers
that reach out to make contact with new groups of other neurons and with-
drawing old fibers from previous contacts. ... This rewiring process may
account for how the brain improves ones abilities such as becoming profi-
cient in a sport or learning to play a musical instrument. Some scientists
have suggested that the brain may use this method to store facts.... The
research was on adult mice, but since all mammalian nervous systems
appear to behave in similar ways, the researchers assume that the findings
also apply to human beings.’

‘The Soul of the Machine’, by Richard M. Restak (Review of ‘Neuronal
Man’, by Jean Pierre Changeux) (The Washington Post Book World)

‘Changeux suggests that the complexity of the human brain is dependent
upon the vast number of synapses (connections) between brain cells ...
these synaptic connections are established or fall by the wayside according
to how frequent they’re used. Those synapses which are in frequent use tend
to endure (“are stabilized”) while others are eliminated.... In other
words, . .. interactions with the environment’ ... [exert] ... ‘tremendous
influence on the way the human brain works and how it has evolved.”*

‘Brain Cells Try To Battle Alzheimer’s...’, by Jan Ziegler (Washington
Post

‘A post mortem study of brains of Alzheimer’s victims’, (reported on by Dr.
Carl Cotman and colleagues) ‘showed that cells tried to repair connections
destroyed by the disease by sprouting new branches, . . . A progressive, degen-
erative disease, it can cause memory loss, confusion, difficulty in speech and
movement, inability to recognize even family members. ... A characteristic
of the disease is the death of neurons, or nerve cells, that connect to each other
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by long fibers, which forces the brain to live with fewer and fewer connec-
tions. Analyzing cells from the hippocampus of six deceased Alzheimer’s
patients, Cotman and colleagues, found that axons — the output fibers of nerve
cells, responsible for transmitting signals through the nervous systems — start
to sprout, reforming the connections between remaining cells. . .. Ultimately
however, the sprouting process cannot keep up with destruction. Either the
sprouting stops, or too many nerve cells die. . .”

‘Rats Lost Muscle, Bone Strength in Space Flight’, by Paul Recer (Erie
Duaily Times)

‘Space rats that spent seven days in orbit suffered massive losses of muscle
and bone strength, suggesting that astronauts on long voyages must be pro-
tected from debilitating effects of zero gravity. ... The young rats experi-
enced a bone strength loss of up to 45 percent and a muscle tissue loss of up
to 40 percent . .. older rats . .. suffered bone and muscle strength losses of
about 15 percent. ... Soviet space scientists reported a similar amount of
muscle and bone loss in rats that were in space for more than 20 days. ..’#

Next he presents five sections from books. The first two concern the work on
dissipative structures by Prigogine:*®

‘Order out of chaos’, by Ilya Prigogine and Isabella Stengers
‘Equilibrium thermodynamics provides a satisfactory explanation for a vast

number of physicochemical phenomena. Yet it may be asked whether the
concept of equilibrium structures encompasses the different structures we
encounter in nature. Obviously the answer is no.’

‘Equilibrium structures can be seen as the result of statistical compensation
for the activity of microscopic elements (molecules or atoms). By definition
they are inert at the global level. . .. Once they have been formed they may
be isolated and maintained indefinitely without further interaction with their
environment. When we examine a biological cell or a city, however, the
situation is quite different: not only are these systems open, but also they
exist only because they are open. They feed on the flux of matter and energy
coming to them from the outside world. We can isolate a crystal, but cities
and cells die when cut off from their environment. They form an integral
part of the world from which they can draw sustenance, they cannot be sep-
arated from the fluxes that they incessantly transform.’

3

Looking Glass Universe’, by John P. Briggs and F. David Peat
‘Prigogine called far-from-equilibrium forms like the vortex, “dissipative

structures”. The name comes from the fact that to keep their shape these
structures must constantly dissipate entropy so it won’t build up inside the
entity and “kill” it with equilibrium. ... [These dissipative structures] can
survive only by remaining open to a flowing matter and energy exchange
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with then environment. ... The structure is stabilized by its flowing. It is
stable but only relatively stable — relative to the constant energy flow
required to maintain its shape. Its very stability is also paradoxically an
instability because of its total dependence on its environment. The dissipa-
tive structure is autonomous (separate) but only relatively separate. It is a
flow within a flow.’

And from here on he enters the social realm with a long piece on guerrilla
warfare, on the relation between social order and strategy and one on the nature
of culture (all of which re-emphasize the innate, tacit nature of culture and the
importance of the moral dimension, in short, the glue of social structures)
besides several quotations with an explicit military content:

‘The War of the Flea’, by Robert Taber

‘Almost all modern governments are highly conscious of what journalism
calls “world opinion”. For sound reasons, mostly of an economic nature,
they cannot afford to be condemned in the United Nations, they do not like
to be visited by Human Rights Commissions or Freedom of the Press Com-
mittees; their need of foreign investment, foreign loans, foreign markets,
satisfactory trade relationships, and so on, requires that they be members in
more or less good standing of a larger community of interests. Often, too,
they are members of military alliances. Consequently, they must maintain
some appearance of stability, in order to assure the other members of the
community or of the alliance that contracts will continue to be honored, that
treaties will be upheld, that loans will be repaid with interest, that invest-
ments will continue to produce profits and be safe.’

‘Protracted internal war threatens all of this . . . no ally wishes to treat with a
government that is on the point of eviction.’

‘It follows, that it must be the business of the guerrilla, and of his clandes-
tine political organization in the cities, to destroy the stable image of the
government, and so to deny its credits, to dry up its source of revenues, and
to create dissension within the frightened owning classes, within the
government bureaucracy (whose payrolls will be pinched), and within the
military itself.’

‘Isolation, military and political, is the great enemy of guerrilla movements. It
is the task of the urban organization to prevent this isolation, to provide diver-
sions and provocations when needed, to maintain contact, to keep the world
aware of a revolution in progress even when there is no progress to report.”*’

‘Social Order and the General Theory of Strategy’, Alexander Atkinson
‘Moral fiber is the “great dam that denies the flood of social relations their

natural route of decline towards violence and anarchy”.... In this sense,
“moral order at the center of social life literally saves society from itself”.”
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‘Strategists must grasp this fact that social order is, at once, a moral
order. . . . If the moral order on which rests a fabric of social and power rela-
tions is compromised, then the fabric (of social order) it upholds goes with
it.’

In other words, ‘the one great hurdle in the strategic combination (moral
and social order) is the moral order. If this remains untouched the formation
of new social relations and social ranking in status and power either never
gets off the ground or faces the perennial specter of backsliding towards the
moral attractions of established social and power relations.’

The strategic imperative, then, becomes one of trying to ‘achieve relative
security of social resources by subverting and reweaving those of the oppo-

nent into the fabric of one’s own social order’.*®

3

Beyond Culture’, by Edward T. Hall
‘Everything man is and does is modified by learning and is therefore

malleable. But once learned, these behavior patterns, these habitual
responses, these ways of interacting gradually sink below the surface of
the mind and, like the admiral of a submerged submarine fleet, control
from the depths. The hidden controls are usually experienced as though
they were innate simply because they are not only ubiquitous but habitual
as well.

‘...The only time one is aware of the control system is when things
don’t follow the hidden program. This is most frequent in intercultural
encounters. Therefore, the great gift that the members of the human race
have for each other is not exotic experiences but an opportunity to
achieve awareness of the structure of their own system, which can be
accomplished only by interacting with others who do not share that
system...*

‘Destruction and Creation’, by Yours Truly (selection from an unpublished
essay)

According to Godel’s Incompleteness Theorems, Heisenberg’s Uncertainty
Principle, and the Second Law of Thermodynamics one cannot determine
the character or nature of a system within itself. Moreover, attempts to do so
lead to confusion and disorder.*

‘A Model of Soviet Mentality’, by Dmitry Mikheyev (selection from a
speech)

‘Interaction between the individual and his environment starts with his per-
ception of himself as a separate entity and the environment as everything
outside of self. He learns his physical limits and desires, and how to fulfill
them through interaction with the physical and social environment. ...
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I maintain that the way the individual perceives the environment is crucial
for his orientation and interaction with it.’

‘Man’s orientation will involve perceptions of self as both a physical and
a psychological entity, as well as an understanding of the environment
and of the possibilities for achieving his goals (Fromm, 1947). Society,
meanwhile, has goals of its own — preservation of its physical integrity
and spiritual identity. Pursuing these goals involves mobilizing and
organizing its inner resources and interaction with the outside environ-
ment of other societies and nations. ... An individual becomes a member
of the society when he learns to act within its limits in a way that is

beneficial to it’.>!

Nearing the end of the sequence of illustrations, Boyd concludes with some short
quotes. From Sun Tzu he borrows the famous lines ‘know your enemy and know
yourself; in one hundred battles you will never be in peril’ as well as the one
which forms the heart of the indirect approach: ‘seize that which your adversary
holds dear or values most highly; then he will conform to your desires’. Jomini’s
oft criticized emphasis on geographical disposition and logistics is brought along
to support the importance of interactions: ‘the great art, then, of properly direct-
ing lines of operations, is so to establish them in reference to the bases and to the
marches of the army as to seize the communications of the enemy without imper-
iling one’s own, and is the most important and most difficult problem in strategy’.
Finally, he repeats his definition of leadership as yet another element in which
interaction is key: ‘the art of inspiring people to cooperate and enthusiastically
take action toward the achievement of uncommon goals’.*?

Condensation to essential elements

For Boyd there is a clear and united message in all of these illustrations that
span also the previous presentations as well as the essay, and he captures the
essential elements of the illustrations as follows:*

Compression
e Physical as well as electrical and chemical connections in the brain are

shaped by interacting with the environment. Point: without these interac-
tions we do not have the mental wherewithal to deal or cope with that
environment.

e  Godel’s Incompleteness Theorems, Heisenberg’s Uncertainty Principle, and
the Second Law of Thermodynamics, all taken together, show that we
cannot determine the character or nature of a system within itself. More-
over, attempts to do so lead to confusion and disorder — mental as well as
physical. Point: We need an external environment, or outside world, to
define ourselves and maintain organic integrity, otherwise we experience
dissolution/disintegration — i.e., we come unglued.
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e  Moral fibre or moral order is the glue that holds society together and makes
social direction and interaction possible. Point: without the glue social order
pulls apart towards anarchy and chaos leaving no possibility for social
direction and interaction.

e Living systems are open systems; closed systems are non-living systems.
Point: If we don’t communicate with outside world — to gain information
for knowledge and understanding as well as matter and energy for suste-
nance — we die out to become a non-discerning and uninteresting part of
that world.

In one form or another, on various scales and in different realms, these illus-
trations reveal that ‘as human beings, we cannot exist without an external or
surrounding environment from which we can draw sustenance, nourishment,
or support’. Reaching back to two themes from Patterns of Conflict, he recasts
this insight as the message that ‘interaction permits vitality and growth while
isolation leads to decay and disintegration’.>* And with that, Boyd has come
to the core, the barest essence, the shortest yet deepest principle of strategy,
stating:

‘The theme associated with the essay D&C and the presentations ‘Patterns
of Conflict’ and ‘Organic Design’ is one of Interaction and Isolation’.
While Organic Design emphasizes interaction, Patterns of Conflict emphas-
izes isolation. The essay Destruction and Creation is balanced between
interaction and isolation.”

Boyd has thus answered the question in the title:
‘The Strategic Game is one of Interaction and Isolation’.
That is what strategy is about. It is:

‘a game in which we must be able to diminish an adversary’s ability to
communicate or interact with his environment while sustaining or improv-
ing ours’.>

Strategic perspective

The obvious next question then concerns the pragmatic side of it: how does one
do that? Again following J.F.C. Fuller’s dimensions of control, he lists the three
components — or here rather dimensions — he already introduced in Patterns of
Conflict: the mental, moral and physical dimension, to analytically break up the
enemy system and look for ways to apply the strategic principle and achieve iso-
lation.’” Although already employed before, also in their interrelationship, Boyd
now thinks it appropriate to define the three dimensions and explain why we
should use these:*®
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e  Physical represents the world of matter-energy-information all of us are a
part of, live in, and feed upon.

e  Mental represents the emotional/intellectual activity we generate to adjust
to, or cope with, that physical world.

e Moral represents the cultural codes of conduct or standards of behavior
that constrain, as well as sustain and focus, our emotional/intellectual
responses.

So Boyd discerns within the adversary system a physical, a mental and a moral
dimension. Subsequently, isolation can occur — or be aimed for — in these differ-
ent dimensions:

Physical isolation occurs when we fail to gain support in the form of matter-
energy-information from others outside ourselves. Mental isolation occurs
when we fail to discern, perceive, or make sense out of what’s going on
around ourselves. Moral isolation occurs when we fail to abide by codes of
conduct or standards of behavior in a manner deemed acceptable or essen-
tial by others outside ourselves.*

Interaction ensures the opposite:

Physical interaction occurs when we freely exchange matter-energy-
information with others outside ourselves. Mental interaction occurs when
we generate images or impressions that match up with the events or happen-
ings that unfold around ourselves. Moral interaction occurs when we live by
the code of conduct or standards of behavior that we profess, and others
expect us, to uphold.*

The question then becomes:

How do we physically isolate our adversaries yet interact with others
outside ourselves? How do we mentally isolate our adversaries yet keep in
touch hence interact with unfolding events? How do we morally isolate our
adversaries yet maintain the trust/confidence of others thereby interact with
them?®!

But before he arrives at these questions, let alone the answers, he pauses and
plays the familiar game of question, illumination, suggestion and question again,
connecting this discussion with several themes and insights from the previous
presentations, even from the first pages of Patterns of Conflict that deal with air-
to-air combat and the essay Destruction and Creation. This way the audience
itself discovers the answers through applying the conceptual framework he has
constructed up to this point, or at least internalizes the issues and way of think-
ing instead of merely listening to the solution. It is after all 4 Discourse. So
Boyd asks:* ‘how do we play to this theme and exploit these ideas?’
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Hints

e Recall how we mentally constructed a snowmobile.

e Remember how we looked at ideas in mathematical logic, physics, thermo-
dynamics, biology, psychology, anthropology, and conflict to surface a
central theme.

e Remember our whole approach has been one of pulling things apart and
putting them back together until something new and different is created.

Illuminating example®

? — What does the Second Law of Thermodynamics say — ?
All natural processes generate entropy.

? — What did Heisenberg say — ?
One cannot simultaneously fix or determine precisely
the momentum and position of a particle.

? — What did Gddel say — ?
One cannot determine the consistency of a system within itself.

The point of these questions is that ‘as they appear, these statements and the
ideas they embody seem unrelated to one another’. However, Boyd repeats,
‘taken together Godel, Heisenberg and the Second Law of Thermodynamics say
that one cannot determine the character or nature of a system within itself.
Moreover, attempts to do so lead to confusion and disorder.’

Then he asks another question: ‘“What do the tests of the YF-16 and the
YF-17 say?’ The message is that ‘the ability to shift or transition from one
maneuver to another more rapidly than an adversary enables one to win in air to
air combat’. Again, this example does not seem related in any sense with the
statements of Godel er al.®* However, taken together, the overall message is
that:*

e The ability to operate at a faster tempo or rhythm than an adversary enables
one to fold adversary back inside himself so that he can neither appreciate
nor keep-up with what’s going on. He will become disoriented or confused;

which suggests that

e Unless such menacing pressure is relieved, adversary will experience
various combinations of uncertainty, doubt, confusion, self-deception, inde-
cision, fear, panic, discouragement, despair, etc., which will further:

Disorient or twist his mental images/impression of what’s happening;
thereby
Disrupt his mental/physical maneuvers for dealing with such a menace;
thereby
Overload his mental/physical capacity to adapt or endure;
thereby
Collapse his ability to carry one.
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These statements point to the idea he advanced also in Destruction and Creation
that

we can’t just look at our own personal experiences or use the same mental
recipes over and over again; we’ve got to look at other disciplines and activ-
ities and relate or connect them to what we know from our experiences and
the strategic world we live in. If we can do this we will be able to surface
new repertoires and (hopefully) develop a ‘fingerspitzengefuhl’ for folding
our adversaries back inside themselves, morally-mentally-physically — so
that they can neither appreciate nor cope with what’s happening — without
suffering the same fate ourselves.*

Again Boyd has touched a familiar theme. Superior orientation is key. In a
way he has merely elaborated on the insights from slide 36. However, he has
reminded the audience which path led to these insights. And in bringing several
insights from different sources and different discussions from separate presenta-
tions together and succeeding in showing the conceptual linkages, he has also
applied his own argument concerning the necessity of looking beyond one’s
familiar frames of reference. Moreover, slide 36 dealt with one’s own side rather
than the enemy’s. And now he feels his audience is ready to tackle the issue how
to fold the ‘adversary back inside themselves, morally-mentally-physically, . ..

without suffering the same fate ourselves’.%’

On isolation and interaction
Physically, Boyd argues,

we can isolate our adversaries by severing their communications with the
outside world as well as by severing their internal communications to one
another. We can accomplish this by cutting them off from their allies and the
uncommitted via diplomatic, psychological and other efforts. To cut them off
from one another we should penetrate their system by being unpredictable,
otherwise they can counter our efforts. Mentally we can isolate our adver-
saries by presenting them with ambiguous, deceptive or novel situations, as
well as by operating at a tempo or rhythm they can neither make out nor keep
up with. Operating inside their OODA loops will accomplish just this by dis-
orienting or twisting their mental images so that they can neither appreciate
nor cope with what’s really going on. Morally our adversaries isolate them-
selves [!] when they visibly improve their well being to the detriment of
others (allies, the uncommitted), by violating codes of conduct or behavior
patterns that they profess to uphold or others expect them to uphold.

The expected pay-off is

disintegration and collapse, unless adversaries change their behavior patterns
to conform to what is deemed acceptable by others outside themselves.*
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While this is only a slight alteration by elaboration of slide 36, Boyd generates
new clues concerning isolation. By exploring one side, he immediately sheds
light — or as he calls it, ‘illumination’ — on the opposite. If the previous analysis
of isolation is valid, the consequence for the analysis of interaction lies in the
following new description:”

Physically we interact by opening-up and maintaining many channels of
communication with the outside world, hence with others out there, that we
depend upon for sustenance, nourishment, or support. Mentally we interact
by selecting information from a variety of sources or channels in order to
generate mental images or impressions that match-up with the world of
events or happenings that we are trying to understand and cope with.
Morally we interact with others by avoiding mismatches between what we
say we are, what we are, and the world we have to deal with, as well as by
abiding by those other cultural codes or standards that we are expected to
uphold.

Here the expected pay-off is:"!

vitality and growth, with the opportunity to shape and adapt to unfolding
events thereby influence the ideas and actions of others.

Box 6.4 offers a comparison, showing that the latter discussion on isolation and
interaction follows logically from the first one and forms a response to it.

So, far from seemingly similar and perhaps somewhat superfluous, the latter
discussion on isolation and interaction puts into practice what the first take
merely describes. The first take is ‘a what’, the second constitutes ‘a how to’,
thus answering the questions he had set out for himself and the audience. Con-
cluding the section (‘Putting in Strategic Perspective’), Boyd pulls these discus-
sions together to reveal another description of:’

The Art of Success:

e Shape or influence the moral-mental-physical atmosphere that we are part
of, live in, and feed upon, so that we not only magnify our inner spirit and
strength, but also influence potential adversaries and current adversaries as
well as the uncommitted so that they are drawn toward our philosophy and
are empathetic toward our success;

yet be able to

e  Morally-mentally-physically isolate adversaries from their allies and outside
support as well as isolate them from one another, in order to: magnify their
internal friction, produce paralysis, bring about their collapse; and/or bring
about a change in their political/economic/social philosophy so that they
can no longer inhibit our vitality and growth.
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Boyd’s first take on isolation

Physical isolation occurs when we
fail to gain support in the form of
matter-energy-information from
others outside ourselves.

Mental isolation occurs when we
fail to discern, perceive, or make
sense out of what’s going on
around ourselves.

Moral isolation occurs when we
fail to abide by codes of conduct
or standards of behavior in a
manner deemed acceptable or
essential by others outside
ourselves.

Boyd’s second view on isolation

Physically we can isolate our
adversaries by severing their
communications with the outside
world as well as by severing their
internal communications to one
another. We can accomplish this by
cutting them off from their allies and
the uncommitted via diplomatic,
psychological and other efforts. To
cut them off from one another we
should penetrate their system by
being unpredictable, otherwise they
can counter our efforts.

Mentally we can isolate our
adversaries by presenting them with
ambiguous, deceptive or novel
situations, as well as by operating at
a tempo or rhythm they can neither
make out nor keep up with.
Operating inside their OODA loops
will accomplish just this by
disorienting or twisting their mental
images so that they can neither
appreciate nor cope with what’s
really going on.

Morally our adversaries isolate
themselves [!] when they visibly
improve their well being to the
detriment of others (allies, the
uncommitted), by violating codes of
conduct or behavior patterns that
they profess to uphold or others
expect them to uphold.

continued
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Boyd’s first take on interaction

Physical interaction occurs when
we freely exchange matter-
energy-information with others
outside ourselves.

Mental interaction occurs when
we generate images or impressions
that match up with the events or
happenings that unfold around
ourselves.

Moral interaction occurs when
we live by the code of conduct or
standards of behavior that we
profess, and others expect us, to
uphold.

Boyd’s second view on interaction

Physically we interact by opening-up
and maintaining many channels of
communication with the outside
world, hence with others out there,
that we depend upon for sustenance,
nourishment, or support.

Mentally we interact by selecting
information from a variety of
sources or channels in order to
generate mental images or
impressions that match-up with the
world of events or happenings that
we are trying to understand and cope
with.

Morally we interact with others by
avoiding mismatches between what
we say we are, what we are, and the
world we have to deal with, as well
as by abiding by those other cultural
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codes or standards that we are
expected to uphold.

Box 6.4 Boyd’s view on isolation and interaction.

Here too (Box 6.5), comparison with an earlier description of the art of success
(from Patterns of Conflict, p. 178) shows the added value of the discussions in
The Strategic Game of ? and ?.

It is interesting to note that he expands on this theme of moral isolation in the
last few slides of the presentation. Here Boyd’s concern with the moral high
ground of our actions again emerges clearly, as it did in Organic Design. There
it pertained to the operational or military strategic level leadership. This time he
addresses the moral dimension at the nation-state or societal level, and ‘the
moral’ should be read to signify national culture, ideology and/or political
aspirations. He describes (or rather prescribes) the moral as a very functional
and instrumental property, an observation reinforced by the following section in
which Boyd implements his arguments in an example.

A moral design for grand strategy

If the previous argument is accepted, it follows that for designing grand strategy
the name of the game is to ‘use moral leverage to amplify our spirit and strength
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The Art of Success (PoC)
Appear to be an unsolvable
cryptogram while operating in a
directed way to penetrate
adversary vulnerabilities and
weaknesses in order to isolate
him from his allies, pull him
apart, and collapse his will to
resist;

yet

Shape or influence events so that
we not only magnify our spirit
and strength but also influence
potential adversaries as well as
the uncommitted so that they are
drawn toward our philosophy and

are empathetic toward our success.

The Art of Success (Strategic Game)
Shape or influence the moral-mental-
physical atmosphere that we are part
of, live in, and feed upon, so that we
not only magnify our inner spirit and
strength, but also influence potential
adversaries and current adversaries
as well as the uncommitted so that
they are drawn toward our
philosophy and are empathetic
toward our success.

yet be able to

Morally-mentally-physically isolate
adversaries from their allies and
outside support as well as isolate
them from one another, in order to:
magnify their internal friction,
produce paralysis, bring about their
collapse; and/or bring about a
change in their political/economic/
social philosophy so that they can no
longer inhibit our vitality and growth.

Box 6.5 The art of success.

as well as expose the flaws of competing or adversary systems, all the while
influencing the uncommitted, potential adversaries and current adversaries so
that they are drawn toward our success’. Put another way, ‘one should preserve
or build-up moral authority while compromising that of our adversaries in order
to pump-up our resolve, drain away adversaries’ resolve, and attract them as
well as others to our cause and way of life’. If this is the challenge, the question
is ‘how do we evolve this moral leverage to realize the benefits cited above?’”
The answer comes in two parts; one concerns our self, one concerns the adver-
sary, and he prescribes both defensive as well as somewhat offensive measures

for statecraft.

In a typical Boydian passage, he stresses that,

with respect to ourselves, we must surface, as well as find ways to over-

come or eliminate those blemishes, flaws, or contradictions that generate
mistrust and discord, so that these negative qualities either alienate us from
one another or set us against one another, thereby destroy our internal
harmony, paralyze us, and make it difficult to cope with an uncertain, ever-
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changing world at large. In opposite fashion we must emphasize those cul-
tural traditions, previous experiences and unfolding events that build up
harmony and trust, thereby create those implicit bonds that permit us as
individuals and as a society, or as an organic whole, to shape as well as
adapt to the course of events in the world.”

With respect to adversaries we should reveal those harsh statements that
adversaries make about us — particularly those that denigrate our culture,
our achievements, our fitness to exist, etc. — as a basis to show that our sur-
vival and place in the scheme of things is not necessarily a birthright, but is
always at risk.

This has an internally oriented focus evidently to avoid complacency among
one’s own people. But Boyd does not shun the offensive in the moral domain.
As Boyd continues, ‘we should reveal those mismatches in terms of what adver-
saries profess to be, what they are, and the world they have to deal with in order
to surface to the world, to their citizens, and to ourselves the ineptness and
corruption as well as the sub-rosa designs that they have upon their citizens,
ourselves, and the world at large’.

At the same time one should engage in dialogue to convince the adversary of
one’s own benevolent nature and the benefits of cooperation: ‘we should acquaint
adversaries with our philosophy and way of life to show them that such destruc-
tive behavior works against, and is not in accord with, our (or any) social values
based upon the dignity and needs of the individual as well as the security and
well-being of society as a whole’.”> We should ‘respect their culture and achieve-
ments, show them we bear them no harm, and help them adjust to an unfolding
world, as well as provide additional benefits and more favorable treatment for
those who support our philosophy and way of doing things’. This accommodating
attitude must be coupled to a show of resolve to guard one’s interest if necessary.
We should ‘demonstrate that we neither tolerate nor support those ideas and
interactions that undermine or work against our culture and our philosophy hence
our interests and fitness to cope with a changing world’.”

The meaning of strategy and the art of success

Extrapolating from the previous set of propositions, Boyd develops a new notion
of strategy at its most fundamental level, in its most abstract form, bringing to
the fore again the theme of adaptation. Boyd answers the four questions he listed
at the beginning of Strategic Game of ? and ?:""

? — What [s Strategy — ?
A mental tapestry of changing intentions for harmonizing and focusing our
efforts,
as a basis for realizing some aim or purpose in an unfolding and often
unforeseen world of many bewildering events and many contending interests.




218 Exploration and refinement

? — What Is the Aim or Purpose of Strategy — ?
To improve our ability to shape and adapt to unfolding
circumstances, so that we (as individuals or as groups or as
a culture or as a nation-state) can survive on our own terms.

? — What Is the Central Theme and What Are the Key Ideas that Underlie

Strategy — ?
The central theme is one of interaction/isolation while the key ideas are the

moral-mental-physical means towards realizing this interaction/isolation.

? —How Do We Play to this Theme and Activate these Ideas — ?
By an instinctive see-saw of analysis and synthesis across a variety of

domains, or across competing independent channels of information, in order
to spontaneously generate new mental images or impressions that match-up
with an unfolding world of uncertainty and change.

In these propositions we can discern themes that have appeared in the essay and
the presentation: adaptation, multiple perspectives, analysis/synthesis, inter-
action/isolation. The definitions he offers here contain some elements of insights
he has developed in Patterns of Conflict and Organic Design, but with a slight
difference. Moreover, Patterns of Conflict culminated in a number of definitions
of strategy and tactics after a tour through military history, and those definitions
must to some extent still be understood within the context of the behavior of
armed forces. Here the definitions refer to organizations in general.

These definitions have no predecessors in military strategic theory. They are
unique, and at the time must have appeared definitely so. They are evidently
pregnant with influences of the scientific Zeitgeist. With this novel abstract con-
ceptualization of the essence of strategy and strategic success, Boyd has come to
the climax of his presentation, and has almost arrived at the most condensed
essence of A Discourse.

Revelation

With only one slide following the slide with the title, this is the shortest of all
presentations. Referring back to ‘the snowmobile’, it cannot be understood
without the previous presentation, and must really be considered an epilogue to
it. Yet it reveals (hence the title) in emblematic form a core argument Boyd
wanted to get across:

e A loser is someone (individual or group) who cannot build snowmobiles
when facing uncertainty and unpredictable change;
whereas
e A winner is someone (individual or group) who can build snowmobiles, and
employ them in appropriate fashion, when facing uncertainty and unpre-
dictable change.
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In stark language it argues for the requirement to have the capacity for both
analysis and synthesis, destruction and creation, and creativity. In these very
brief lines Boyd thus once more explains that this is the ‘metaphorical message’
of Strategic Game: It thus builds on, and reinforces the argument of Strategic
Game as well as the essay. It also precedes the discussion contained in Concep-
tual Spiral, which is much longer, but in some ways also again an elaboration of
the same argument, but now from yet again a different perspective.

The Conceptual Spiral

Introduction

Two statements of Michael Polanyi can nicely serve as an introduction for The
Conceptual Spiral:

A free society may be seen to be bent in its entirety on exploring self-
improvement — every kind of self-improvement. This suggests a generaliza-
tion of the principles governing the Republic of Science.”

I have shown that all engineering and technology, comprising operational
principles lies logically beyond the range of Laplacian knowledge and that
the same is true for the operational principles established by physiology as
the functions of living things.”

The Conceptual Spiral was completed in July/August 1992, sixteen years after
the first versions of Patterns of Conflict. It consists of thirty-eight pages. It is the
result of seven years of additional reading and distillation. Even more than the
other presentations, it reflects Boyd’s wide interest in subjects far beyond the
traditional focus of military history or strategic studies. Boyd revisits his essay,
reformulating the same argument, confirming the findings once more, but now
employing illustrations from science, engineering and technology, all of which
he conceptualizes as self-correcting mechanisms (or systems, or OODA loops
indeed). These fields, and the illustrations Boyd derived from them, would be
much more familiar to the general audience (although he expressly included sec-
tions to convince his audience they were actually quite ignorant) than the philo-
sophical essay. Indeed, The Conceptual Spiral must be considered the equivalent
of the essay, but now offered in a more easily accessible format, and in appear-
ance less philosophical. The themes are familiar too:

e pervasive uncertainty as prime characteristic of life,

e the essence of combining analysis with synthesis, marrying induction and
deduction,

e the importance of novelty, mismatches and creativity,

e and the requirement to combine multiple perspectives to form adequate ori-
entation patterns.
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The title itself hints at the core argument, which in part can be traced back to the
work of Piaget: survival mandates reveling in a continuous conceptual spiral of
induction and deduction, of creation and destruction.

Focus

Boyd starts with the familiar move. First he states the prime focus of the
presentation:

To make evident how science, engineering, and technology influence our
ability to interact and cope with an unfolding reality that we are part of, live
in, and feed upon.*

And the answer will come, he suggests, from revisiting and exploring the
following key passage from the ‘Abstract’:*!

.. .the theme that weaves its way through this ‘Discourse on Winning and
Losing’ is not so much contained within each of the five sections, per se,
that make up this ‘Discourse’, rather, it is the kind of thinking that both lies
behind and makes-up its very essence. For the interested, a careful examina-
tion will reveal that the increasingly abstract discussion surfaces a process
of reaching across many perspectives; pulling each and every one apart
(analysis), all the while intuitively looking for those parts of the disassem-
bled perspectives which naturally interconnect with one another to form a
higher order, more general elaboration (synthesis) of what is taking place.
As a result, the process not only creates the ‘Discourse’ but it also repre-
sents the key to evolve the tactics, strategies, goals, unifying themes, etc.,
that permit us to actively shape and adapt to the unfolding world we are a
part of, live-in, and feed-upon.

The reason for including this section, Boyd says, is ‘it suggests a general way by
which we can deal with the world around us’. He subsequently asserts that he
will show that:®

By exploiting the theme contained within this passage and by examining
the practice of science/engineering and the pursuit of technology we can
evolve a conceptual spiral for comprehending, shaping, and adapting to that
world.

Simple-minded message

The subsequent section aims to illustrate and substantiate this hunch. The first
step is offering the audience a new view on the nature of science, engineering
and technology. Boyd gives three preliminary definitions of the terms that make
them conceptually comparable to each other:
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e Science can be viewed as a self-correcting process of observation, hypothe-
sis, and test.

e Engineering can be viewed as a self-correcting process of observation,
design and test.

e Technology can be viewed as the wherewithal or state of the art produced
by the practice of science and engineering.

Illustrations

This raises the question, according to Boyd, what the practice of science, engin-
eering and the pursuit of technology has given us or done for us. The answer lies
in a number of slides Boyd shows the audience, with a total of fifty-seven entries
of persons, teams or companies and their specific contributions to science,
engineering and technology (Boxes 6.6 through 6.8). Once more manifesting a

Some outstanding contributors Contributions

Wright Brothers (1903)

Christian Hulmeyer (1904)

V. Paulsen/R.A. Fessenden
(1904/1906)

John A. Fleming/Lee de Forest
(1904/1907)

Tri Ergon/Lee de Forest
(1919/1923)

USA - Pittsburgh (1920)

American Car Locomotive (1925)

J.L. Baird (1926)

Warner Brothers (1927)

Germany/USA (1932/1934)

Britain/USA/Germany (1935-39)

Germany/Britain/USA
(1935/1936/1939)

Hans von Ohain/Germany
(1939/1939)

Eckert and Mauchly (1946)

Bardeen and Brattain and Shockley
(1947)

Ampex (1955)

J. Kilby/R. Noyce (1958/1959)

T.H. Maiman (1960)

Philips (1970)

Sony (1980)

Gasoline powered airplane
Radar
Wireless telephone

Vacuum tube
Sound motion picture

Public radio broadcasting
Diesel-electric locomotive
Television

Jazz singer/sound motion picture
Diesel-electric railway
Operational radar

Television broadcasting

Jet engine/jet airplane

Electronic computer
Transistor

Video recorder
Integrated electric circuit
Laser

Video cassette recorder
Video camcorder

Box 6.6 Examples from engineering (1).
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Some outstanding contributors

Savery/Newcomen/Watt
(1698/1705/1769)

George Stephenson (1825)

H. Pixii/M.H. von Jacobi
(1832/1838)

Samuel Morse (1837)

J.N. Nieqce/J.M. Daguerre/Fox Talbot

(1839)
Gaston Plante (1859)
Z. Gramme/H. Fontaine (1869/1873)
Nicholas Otto (1876)
Alexander G. Bell (1876)
Thomas A. Edison (1877)
Thomas A. Edison (1879)

Contributions
Steam engine

Steam railway
AC generator/AC motor

Telegraph
Photography

Rechargeable battery
DC Generator/DC motor
4-cycle gasoline engine
Telephone

Phonograph

Electric light bulb

Electric locomotive

Electric metropolitan railway
Steam turbine

Gasoline automobile
Motion-picture camera/projector

Werner von Siemans (1879)
Germany (1881)

Charles Parsons (1884)
Benz/Daimler (1885/1886)

T.A. Edison/J. LeRoy/T. Armat/et al.

(1890-96)
N. Tesla/G. Marconi (1893/1895) Wireless telegraph
Rudolf Diesel (1897) Diesel locomotive
Italy (1902) Electric railway

Box 6.7 Examples from engineering (2).

remarkable erudition, as well as substantiating the idea that Boyd was aware of
the scientific changes of his time, the purpose of this list is to show how all are
related through a most pervasive element that Piaget, Polanyi and deBono had
discussed: novelty through mismatches.®

Grand message

This long list of past contributions by these people suggests a ‘Grand Message’
for now and for the future, Boyd continues.** And this grand message is an
elaborate restatement of the ideas of Godel and Heisenberg, first introduced in
the essay, but now (almost) in layman’s language. In the mathematical/logical
sense, he asserts, the theorems associated with Godel, Lowenheim and Skolem,
Tarski, Church, Turing, Chaitin and others reveal that not only do the statements
representing a theoretical system for explaining some aspect of reality explain
that reality inadequately or incompletely but, like it or not, these statements spill
out beyond any one system and do so in unpredictable ways. Or, conversely,
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Some outstanding contributors Contributions
Isaac Newton (1687) ‘Exactness’/predictability via laws
of motion/gravitation
Adam Smith (1776) Foundation of modern capitalism
A .M. Ampere/C.F. Gauss Exactness/predictability via
(1820s/1830s) electric/magnetic laws
Carnot/Kelvin/Clausius/Bolzmann  Decay/disintegration via Second
(1824/1852/1865/1870s) Law of Thermodynamics
Faraday/Maxwell/Herz Union of electricity and magnetism
(1831/1865/1888) via field theory
Darwin and Wallace (1838/1858)  Evolution via theory of natural
selection
Marx and Engels (1848-95) Basis for modern ‘scientific
socialism’
Gregory Mendel (1866) Inherited traits via his laws of genetics
Henri Poincare (1890s) Inexactness/unpredictability via
gravitational influence of three
bodies
Max Planck Discreteness/discontinuity via his
quantum theory
Albert Einstein Exactness/predictability via his
special and general relativity
theories
Bohr/de Broglie/Heisenberg/ Uncertainty/indeterminism in
Schrodinger/Dirac/et al. quantum physics
(1913/1920s. . .)
L. Lowenheim and T. Skolem Unconfinement (non-categoricalness)
(1915-33) in mathematics and logic
Claude Shannon (1948) Information theory as basis for
communication
Crick and Watson (1953) DNA spiral helix as the genetically
coded information of life
Lorenz/Prigogine/Mandelbrot/ Irregularity/unpredictability in
Feigenbaum/ef al. (1963/1970s) non-linear dynamics
G. Chaitin/C. Bennett (1965/1985) Incompleteness/incomprehensibility
in information theory

Box 6.8 Examples from science.
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these theorems reveal that we can neither predict the future migration and evolu-
tion of these statements nor just confine them to any one system nor suggest that
they fully embrace any such system.

If we extend these ideas and build upon them in a scientific/engineering
sense, we can say that any coherent intellectual or physical system we evolve to
represent or deal with large portions of reality will at best represent or deal with
that reality incompletely or imperfectly. Moreover, we neither have nor can we
create beforehand a supersystem that can forecast or predict the kind of systems
we will evolve in the future to represent or deal with that reality more com-
pletely or more perfectly. Furthermore, such a supersystem can neither forecast
nor predict the consequences that flow from those systems that we create later
on. Going even further, we cannot determine or discern the character or nature
of such systems (super or otherwise) within themselves. These findings imply
that:

People using theories or systems evolved from a variety of information will
find it increasingly difficult and ultimately impossible to interact with and
comprehend phenomena or systems that move increasingly beyond and
away from that variety — that is, they will become more and more isolated
from that which they are trying to observe or deal with, unless they exploit
the new variety to modify their theories/systems or create new theories/
systems.

This reveals that, ‘while we can comprehend and predict some portions of the
ever-changing world that unfolds before us, other portions seem forever indis-

tinct and unpredictable’.®

Underlying dynamics

Obviously, here Boyd has reformulated one of his earliest statements, that we
must constantly make sure we develop adequate mental models to make up for
the ever-present and unavoidable level of uncertainty. For his present audience
he keeps this insight hidden until later. Instead he raises the question ‘what all
this have to do with our ability to thrive and grow in such a world that is seem-
ingly orderly and predictable yet disorderly and unpredictable?’%

To get at this question, he suggests to take a closer and more general look
at what science, engineering, and the pursuit of technology produce and how
this is accomplished. Furthermore, suspecting that these practices and pursuit are
not wholly accidental, nor obvious and that they seem to change us in some
ways, he also suggests to examine what keeps the whole enterprise going and
how this enterprise affects us personally.’” In other words, in order to gain a
richer image of science, engineering, and technology, the following questions
need to be addressed. What do science, engineering and technology produce?
How is this accomplished? What is the driving mechanism that keeps the
process alive and ongoing, or put another way, what phenomenon sustains or
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nourishes the whole enterprise? Finally, how does this enterprise of science,
engineering, and technology affect us personally as individuals, as groups, or as
societies?%

The answer he offers to the first question — what do science, engineering and
technology produce — comes from a conceptual comparison of the three. The
similarity lies not in anything tangible but in an intangible common element. As
Boyd states, ‘if we examine the contributions from the practice of science and
engineering and generalize from these individual contributions what do we see?
We see new ideas, new systems, new processes, new materials, new etc. In other
words, science, engineering, and technology produce change via novelty’.%

The second question — how is novelty produced — also brings a familiar argu-
ment, but instead of arriving at it from the avenue of uncertainty, now he arrives
at it from the avenue of novelty. To examine novelty, he explains, ‘we speak of
it in terms of those features that seem to be part of that novelty. In other words,
we reduce a novel pattern down to some features that make up that pattern. Dif-
ferent people in examining such a pattern may see differing features that make it
up. In other words, there are different ways by which a pattern can be reduced
hence the possibility for differing features or parts. Regardless of how it comes
out, we call this process of reduction: analysis.

Pushing this process even further we can reduce many different patterns
(analyses) to parts that make up each pattern and use these parts, or variations
thereof, to make a new pattern. This is done by finding some common features
that interconnect some or many of these parts so that a new pattern — whether it
be a new concept, new system, new process, new etc. — can be created. We call
this process of connection: synthesis. Now if we test the result of this process
with the world we’re dealing with, we have an analytical/synthetic feedback
loop for comprehending, shaping, and adapting to that world.”® And pulling all
this together we can say that:”!

Novelty is produced by a mental/physical feedback process of analysis and
synthesis that permits us to interact with the world so that we can compre-
hend, cope with, and shape that world as well as be shaped by it.

This leads to the third question: what is the driving mechanism that keeps the
process alive and ongoing.”> What phenomena sustain or nourish the whole
enterprise? One thing is clear, Boyd tells his audience, if our ideas and thoughts
matched perfectly with what goes on in the world; and if the systems or
processes we designed performed perfectly and matched with whatever we
wanted them to do, what would be the basis for evolving or creating new ideas,
new systems, new processes, new etc.? The answer: There wouldn’t be any! In
other words:

The presence and production of mismatches are what sustain and nourish
the enterprise of science, engineering, and technology, hence keep it alive
and ongoing — otherwise there would be no basis for it to continue.
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Boyd then sets out to explain how this enterprise of science, engineering and
technology affects us personally as individuals, as groups, or as societies.”® The
previous discussion had shown that ‘the practice of science/engineering and the
pursuit of technology not only change the physical world we interact with — via
new systems, new processes, new etc. — but they also change the mental/
physical ways by which we think about and act upon that world. In this sense the
practice of science/engineering and the pursuit of technology permit us to
continually rematch our mental/physical orientation with that changing world so
that we can continue to thrive and grow in it. Put simply:

The enterprise of science, engineering, and technology affects us personally
as individuals, as groups, or as societies by changing our orientation to
match with a changing world that we in fact help shape.

The discussion up to this point has revealed that without the intuitive interplay
of analysis and synthesis we have no basic process for generating novelty,
no basic process for addressing mismatches between our mental images/
impressions and the reality it is supposed to represent; and no basic process for
reshaping our orientation toward that reality as it undergoes change. Put simply:

Without the interplay of analysis and synthesis we have no basis for the
practice of science/engineering and the pursuit of technology — since
novelty, mismatches, and reorientation as the life blood ingredients that nat-
urally arise out of such practice and pursuit can longer do so.”*

These findings mandate a modification of the definitions of science and
engineering offered earlier. The earlier definition of science regarded it as a
‘self-correcting process of observation, hypothesis, and test’. Now, Boyd
suggests, science is a ‘self-correcting process of observations, analysis/
synthesis, hypothesis and test’. Note that he has changed observation into obser-
vations, to indicate the fact that it is a continuous process, and not merely a one-
time event. The same holds true for engineering, which had been defined earlier
as ‘a self-correcting process of observation, design and test’. This now must be
changed to read ‘a self-correcting process of observations, analysis/synthesis,
design, and test’. The reason for this change of view is that ‘without the inter-
play of analysis and synthesis one can evolve neither the hypothesis or design
and follow-on test nor the original “simple-minded message” nor this presenta-
tion itself”.%

Final step: why novelty matters

Acknowledging that it is not obvious what bearing all this has on winning and
losing,’® he suggests that what applies to science and engineering also applies to
life in general. Novelty, Boyd asserts,



Exploration and refinement 227

is not only produced by the practice of science/engineering and the pursuit
of technology, it is also produced by the forces of nature, by our own think-
ing and doing as well as by others. Furthermore, novelty is produced contin-
uously, if somewhat erratically or haphazardly. Now, in order to thrive and
grow in such a world we must match our thinking and doing, hence our ori-
entation, with that emerging novelty. Yet, any orientation constrained by
experiences before that novelty emerges (as well as by the Grand Message
discussed earlier) introduces mismatches that confuse or disorient us.
However, the analytical/synthetic process, previously described, permits us
to address these mismatches so that we can rematch thereby reorient our
thinking and action with that novelty. Over and over this continuing whirl
of reorientation, mismatches, analysis/synthesis enables us to comprehend,
cope with, and shape as well as be shaped by novelty that literally flows
around and over us.”’

So, Boyd has established the link between the dynamics of science and
engineering and life, which makes the foregoing discussion interesting also
for its pragmatic insights. But he has not addressed yet how this relates to
winning and losing. As he states: we still have a puzzle: why does our
world continue to unfold in an irregular, disorderly, unpredictable manner
even though some of our best minds try to represent it as being more regular,
orderly, and predictable?”® More pointedly, with so much effort over such
a long period by so many people to comprehend, shape and adapt to a world
that we depend upon for vitality and growth, why does such a world,
although richer and more robust, continue to remain uncertain, everchanging and
unpredictable?”

The answer, and the final piece of the argument, comes from connecting
novelty with uncertainty. Very simply, he says, ‘review of Destruction and Cre-
ation, this presentation, and our own experiences reveal that the various theories,
systems, processes, etc. that we employ to make sense of that world contain fea-
tures that generate mismatches that, in turn, keep such a world uncertain, ever-
changing, and unpredictable’.!” Then he produces the list with entries drawn
from a variety of scientific disciplines, all describing features that induce uncer-
tainty (Box 6.9).!"!

Deeper message

This is the underlying message: There is no way out, unless we can eliminate
the features just cited. Since we don’t know how to do this we must continue
the whirl of reorientation, mismatches, analysis/synthesis over and over again
ad infinitum as a basis to comprehend, shape and adapt to an unfolding,
evolving reality that remains uncertain, ever-changing, unpredictable.'®
And if we connect this continuing whirl of reorientation, mismatches,
analysis/synthesis and the novelty that arises out of it with the previous
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Uncertainty associated with the unconfinement, undecidability,
incompleteness theorems of mathematics and logic.

Numerical imprecision associated with using the rational and irra-
tional numbers in the calculation and measurement processes.
Quantum uncertainty associated with Planck’s Constant and Heisen-
berg’s Uncertainty Principle.

Entropy increase associated with the Second Law of Thermodynamics.
Irregular and erratic behavior associated with far from equilibrium
open non-linear processes or systems with feedback
Incomprehensibility associated with the inability to completely
screen, filter, or otherwise consider the spaghetti-like influences from
a plethora of ever-changing, erratic, or unknown outside events.
Mutations associated with environmental pressure, replication errors,
or unknown influences in molecular and evolutionary biology.
Ambiguity associated with natural languages as they are used and
interact with one another.

Novelty generated by the thinking and actions of unique individuals
and their many-sided interactions with each other.

Box 6.9 Sources of uncertainty.

discussion, he tells his audience, we can see that we
Spiral for’!%

have ‘a Conceptual

e  Exploration - Discovery - Innovation

e  Thinking - Doing - Achieving

e Learning — Unlearning - Relearning

e Comprehending - Shaping - Adapting
Hence a Conceptual Spiral for Generating

e Insight - Imagination - Initiative

Just to emphasize his point very clearly once more, Boyd asks the rhetorical
question: Can we survive and grow without these abilities?'™ Of course the
answer is a wholeheartedly ! NO !'% This suggests then, that the conceptual spiral

just formulated and derived from the previous explorations also represents:

A
Paradigm
For Survival and Growth

The point of all this is that:

106

Since survival and growth are directly connected with the uncertain, ever-
changing, unpredictable world of winning and losing, we will exploit this
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whirling (conceptual) spiral of orientation, mismatches, analyses/synthesis,
reorientation, mismatches, analyses/synthesis ... so that we can compre-
hend, cope with, and shape, as well as be shaped by that world and the
novelty that arises out of it.'"’

He has thus explained the essence of these somewhat cryptic slides once more,
and now in unambiguous terms. He shows how the enterprise of science, engin-
eering and the pursuit of technology is connected to the game of winning and
losing, and how insight into the dynamics of science and engineering is useful
for strategy. They are all self-correcting and evolving systems. He has shown a
new parallel once more between dynamics in disparate fields, substantiating not
only that the ideas developed in the essay and subsequent presentations are rele-
vant for strategy, but also that strategic thinking should be infused with these
ideas and these dynamics. The hidden message for his audience is that, if organi-
zations want to survive in a highly dynamic environment, in peace-time as much
as in war, they need to embrace uncertainty and novelty.

The Essence of Winning and Losing

Introduction

On 28 June 1995, two years before his death, Boyd finished the last addition to
A Discourse. As the title suggests, it contains what Boyd considered at that
moment the essence of his opus. It is extremely brief, covering only five slides,
including the title slide which depicts a mounted knight. Yet it is also extremely
important, for it contains the only graphic representation of the OODA loop, that
up to this point he has only described in words in various sections of different
presentations. And as Hammond concludes (referring to his own involvement in
Boyd’s ‘big squeeze’) it is a synthesis of all of Boyd’s work, from Aerial Attack
Study and OODA loops to his most recent interests in coevolution, socio-
biology, genetic engineering, chaos theory, complexity, and non-linearity.'"®
Boyd’s simple model belies its sophistication, Robert Polk noted in his short but
eloquent assessment.'"

Indeed, in the five ‘key statements’ of this presentation, he manages to
capture — and go back to — the arguments of some of the earliest literature he
had studied in the early 1970s, such as Piaget, Popper, Polanyi, Monod,
Bronowski and Conant, while directly marrying these once more to several of
the key arguments and definitions he developed in Patterns, Strategic Game
and Organic Design. He shows how the insights derived mainly from looking
at military history, but inductively informed by the OODA loop idea and
the themes from the essay, are conceptually related to the insights from
Strategic Game and Organic Design, which find their basis much more in the
sciences. These key statements also constitute both an explanation as well
as a justification for the expanded OODA loop model that follows the
statements:''°
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Key statements

e  Without our genetic heritage, cultural traditions, and previous experi-
ences, we do not possess an implicit repertoire of psychological skills
shaped by environments and changes that have been previously experi-
enced.

e  Without analysis and synthesis, across a variety of domains or across a
variety of competing/independent channels of information, we cannot
evolve new repertoires to deal with unfamiliar phenomena or unforeseen
change.

e  Without a many-sided implicit cross-referencing process of projection,
empathy, correlation, and rejection (across these many different domains
or channels of information), we cannot even do analysis and synthesis.

e  Without OODA loops we can neither sense, hence observe, thereby collect
a variety of information for the above processes, nor decide as well as
implement actions in accord with those processes.

Or put another way

e  Without OODA loops embracing all the above and without the ability to
get inside other OODA loops (or other environments), we will find it
impossible to comprehend, shape, adapt to, and in turn be shaped by an
unfolding, evolving reality that is uncertain, everchanging, unpredictable.

It is only a slight stretch of imagination to suggest that in the last statement Boyd
connects grand tactics with epistemology. The next slide then offers the full
graphic rendering of the cybernetic double-loop decision-making model. A com-
parison with the simplified but most frequently used model of the OODA loop
and the picture below shows a much more complicated, more comprehensive,
richer and deeper process, one which clearly suggests that there is more to
Boyd’s theory than the idea of rapid OODA looping. In Boyd’s hands, the model
(Figure 6.1) gains a much wider application and more profound meaning.'"!
Observation is the task that detects events within an individual’s, or group’s,
environment. It is the method by which people identify change, or lack of
change, in the world around them. While it is not the sole basis for Action, it is a
primary source of new information in the behavioral process. Note, however, he
stresses, ‘how orientation shapes observation, shapes decision, shapes action,
and in turn is shaped by the feedback and other phenomena coming into our
sensing or observing window’. Without the context of Orientation, most Obser-
vations would be meaningless. Boyd is particularly detailed about Orientation.
To survive and grow within a complex, ever changing world of conflict it is
necessary to have insight and vision, focus and direction, he had stated earlier.
To that end we must effectively and efficiently orient ourselves; that is, we must
quickly and accurately develop mental images, or schema, to help comprehend
and cope with the vast array of threatening and non-threatening events we face.
This image construction, or orientation, is nothing more than the process of
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destruction (analysis) and creation (synthesis) he discussed in his briefings. It is
how we evolve.

‘Also note how the entire “loop” (not just orientation) is an ongoing many-
sided implicit cross-referencing process of projection, correlation, and rejec-
tion’. It is the process of examining the world from a number of perspectives so
that we can generate mental images or impressions that correspond to that
world. Done well, it is the key to winning instead of losing. Very illuminating is
his expansion on the nature of Orientation. It shows why ‘the big O’ is indeed
central and what elements constitute this filter and the dynamic at play. Indeed,
in ‘the big O’, we find represented the first three of the five key statements. The
mental images we construct are shaped by our personal experience, genetic her-
itage and cultural traditions, but they are also measured up against incoming
new information to validate existing schemata. The entire OODA loop is a
double-loop learning process, but the Orientation element itself thus also con-
tains such a double-loop feature.

Observations that match up with certain mental schema call for certain
decisions and actions. Significantly, whereas the D and A of the OODA loop
generally are seen to stand for Decision and Action, in this model Boyd offers
his own view on the meaning of both words by tying Decision to Hypothesis and
Action to Test. Decision is the component in which actors decide among action
alternatives that are generated in the Orientation phase. Boyd discusses Action
more than the Decision component. Actions, according to Boyd, should be
rapid, surprising, ambiguous, menacing and varied. Translated into action,
decisions thus feed back into the systems as validity checks on the correctness
and adequacy of the existing orientation patterns.

The OODA loop model as presented by Boyd therefore represents his view
on the process of individual and organizational adaptation in general, rather than
only the military-specific command and control decision-making process that it
is generally understood to depict. It refers to the conceptual spiral as discussed
in the previous presentation, to the process of learning, to doctrine development,
to command and control processes and to the Popperian/Kuhnian ideas of scient-
ific advance. The (neo-)Darwinists have their place, as do Piaget, Conant,
Monod, Polanyi and Hall, while Prigogine and Goodwin are incorporated
through Boyd’s concluding statement in the final slide that follows the OODA
loop picture:''?

The key statements of this presentation, the OODA Loop Sketch and related
insights represent an evolving, open-ended, far from equilibrium process of
self-organization, emergence and natural selection.

This relates the OODA loop clearly to Complex Adaptive Systems, the role of
schemata and to the process of evolution and adaptation. Once again it shows
that where the aim is ‘to survive and prosper’ in a non-linear world dominated
by change, novelty and uncertainty, adaptation is the important overarching
theme in Boyd’s strategic theory.
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Conclusion

Boyd’s work is more comprehensive and subtle than the one thing with which
Boyd is normally associated, namely the rapid OODA loop idea, and it contains
various other very valuable insights. As these four presentations show, his work
gives a novel interpretation of military history and strategic theory. Moreover, it
deals with organizational culture and leadership and offers a new conceptualiza-
tion of tactics, grand tactics, strategy and grand strategy, showing how systemic
interaction and isolation is the name of the game of strategic behavior. In the
final presentation he presents his own graphic model of the OODA loop, one
which is much more comprehensive than the one Boyd is generally associated
with. It shows that the common perception is incomplete, as the OODA loop
contains more elements for success than only tempo and information. This integ-
ral rendition of his work thus indicates that the popular notion of the ‘rapid
OODA loop’ idea does not adequately capture what Boyd meant by it, and that
Boyd must be remembered for more than only the idea that one can gain military
victory by more rapidly OODA looping than the opponent.
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The history of science demonstrates beyond a doubt that the really revolutionary
and significant advances come not from empiricism.
James B. Conant'

To think theoretically one must be ready to appreciate and accept the need to sac-
rifice detailed descriptions for broad observations.
James N. Rosenau?

Beyond the rapid OODA idea

Summary

This study aimed to improve our understanding of Boyd’s work as embodied in
A Discourse on Winning and Losing. To that end Chapters 2, 3 and 4 discussed
the formative factors of Boyd’s work, offering insight into reasons why Boyd
developed his theory, and the professional environment his ideas landed in, in
response to which he in no small measure developed his ideas. In addition it
showed a number of key themes, concepts and metaphors he derived from his
background as fighter pilot, designer of fighter aircraft, his involvement in the
Military Reform Movement, his reading of military history, and in particular
from his study of scientific literature. Chapters 5 and 6 provided a comprehen-
sive account of Boyd’s work.

The essay highlighted that for Boyd uncertainty is the pervasive element of
human endeavor, indeed, it is the prime characteristic of life, he repeated in The
Conceptual Spiral, and it surfaces frequently across the presentations; so too his
insistence that thinking strategically under such a condition requires a continuous
combination of analysis and synthesis, induction and deduction, destruction and
creation, and a multidisciplinary and multi-spectral approach. In Patterns, he
develops the three categories of conflict, describing in detail the dynamics at play
in each mode of warfare. He emphasizes the dynamic of move and counter-move,
the cycle of alternating phases of dominance by either the offense or defense, the
interplay of the physical, mental and the moral dimensions, as well as the import-
ance of the set of four key traits — initiative, variety, harmony and rapidity.
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While forming an argument against the attritionist mindset, Boyd moves on
and beyond this argument, distilling in increasingly abstract form the essence of
each warform, which in the end allows him to compare the different warforms
and to formulate new definitions of strategy. He elaborates on several aspects of
Patterns, disclosing what lies at the heart of the strategic game between open
systems — interaction and isolation — and the features of the appropriate organi-
zational structure and culture — flexibility, agility, network, autonomy, openness
and trust — returning in the end to the message of the essay, translated in
digestible form, showing that what lies at the heart of successful strategic behav-
ior is similar to the dynamic at play in science, engineering and technology.
Then, in a last exercise of synthesis, Boyd draws the comprehensive OODA
loop graphic, accompanied by the five statements, showing what constitutes the
OODA loop and what it means. In the words he used in the 1970s, it is a model
of a ‘meta-paradigm’, a ‘theory of intellectual evolution and growth’.

It has become evident that the common view that the OODA loop model,
interpreted as an argument that victory goes to the side that can decide most effi-
ciently, falls short of the mark in capturing the meaning and breadth of Boyd’s
work. 4 Discourse addresses the grand strategic, strategic, operational and the
tactical levels, developing specific advise (or the name of the game) for action at
each level, but all in logical relation to one another. Additionally it develops
suggestions for command and control and organizational culture that are concep-
tually consistent with the overall thrust of his arguments on the nature of strat-
egy and the essence of winning and losing.

Indeed, while his historical analysis is biased and occasionally flawed, while
his presentations may lack clarity and academic rigor, the detailed discussion of 4
Discourse has demonstrated that Boyd’s work constitutes a theory of consider-
able sophistication, consistency and persuasiveness, as well as originality. It is
also more comprehensive, subtle and complex than the common rendering and
the general perception of what Boyd argues. Finally it became evident that indeed
the commonly held view on the meaning of the OODA loop is incomplete.

More than just rapid decision making

The comprehensive overview of Boyd’s work shows that the OODA loop repre-
sents and means more than a decision process, and the model contains more ele-
ments for victory than information superiority and speed. The OODA loop is
much less a model of decision-making than a model of individual and organi-
zational learning and adaptation in which the element of orientation — made up
of genetics, experience, culture — plays the dominant role in the game of hypoth-
esis and test, of analysis and synthesis, of destruction and creation.

The first misconception about the OODA loop concerns the element of speed.
The rapid OODA looping idea suggests a focus on speed of decision making,
and ‘out-looping’ the opponent by going through consecutive OODA cycles
faster. This is not incorrect, indeed, Boyd frequently suggested as much.
However, Boyd also addressed the aspect of altering the tempo. Tempo makes it
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hard for the opponent to adequately adapt to the fast changing situation, includ-
ing the element of speed. It is not absolute speed that counts; it is the relative
tempo or a variety in rthythm that counts. Changing OODA speed becomes part
of denying a pattern to be recognized.

Second, the emphasis on speed ignores the close interrelationship between
physical action and the mental and moral component. One can have a distinct
advantage in timely and accurate information, but if this cannot be translated
into meaningful action, this ‘information superiority’ is useless. Boyd instead
argues that the aim is to create and perpetuate a highly fluid and menacing state
of affairs for the enemy, and to disrupt or incapacitate his ability to adapt to such
an environment. Thus the psychological (mental/moral) and temporal mechan-
isms come into play only if and when the physical and spatial dimensions are
also adequately manipulated.

Third, tempo is one dimension among a significant number of other control
dimensions, and it is probably important in particular at the tactical level as a
factor directly influencing chances of success. At the grand tactical level he is
more concerned with ‘operating inside adversary’s mind-time-space’, and with
‘generating mismatches between those events he observes, or anticipates and
those he must react to’. At this level, as well as at the strategic and the grand-
strategic, other dimensions that can be manipulated span the spectrum of lever-
age points for manipulating a Complex Adaptive System that were described at
the end of Chapter 4. Schwerpunkte, physical and non-physical, need to be
attacked as well as Nebenpunkte. Physical as well as non-physical connections
must be severed through the game of isolation and interaction. Conspicuous and
varied actions are necessary and it is these, combined with the menacing aspect
of those actions and impressions that produce paralysis, disintegration and non-
cooperative centers of gravity, and that shatter cohesion. Indeed, a variety of
factors need to combine with lack of time to induce a moral, mental and physical
incapability to react.

The centrality of orientation

The narrow interpretation of the OODA loop also de-emphasizes another essen-
tial feature of Boyd’s theory: developing, maintaining and reshaping one’s ori-
entation, the box around which the loop graphically revolves. Speed, brave
decisions and heroic actions are pointless if the observation was inaccurate
because of our inadequate orientation. Orientation shapes the way we interact
with the environment. It is in a sense the ‘genetic code’ of an organism or
organization.

In order to avoid predictability and ensuring adaptability to a variety of chal-
lenges, it is essential to have a repertoire of orientation patterns and the ability
to select the correct one according to the situation at hand while denying the
opponent the latter capability. Moreover, Boyd emphasizes the capability to val-
idate the schemata before and during operations and the capability to devise and
incorporate new ones, if one is to survive in a rapidly changing environment.
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One may react very fast to unfolding events, but if one is constantly surprised
nevertheless, apparently one has not been able to turn the findings of repeated
observations and actions into a better appreciation of the opponent, i.e. one has
not learned but instead has continued to operate on existing orientation patterns.
Verifying existing beliefs and expectations, and if necessary modifying these in
a timely manner, is crucial. The way to play the game of interaction and isola-
tion is to spontaneously generate new mental images that match up with an
unfolding world of uncertainty and change, Boyd asserted in The Strategic
Game.

The larger theme: organizational adaptability

So, the abstract aim of Boyd’s method is to render the enemy powerless by
denying him the time to mentally cope with the rapidly unfolding, and naturally
uncertain, circumstances of war, and only in the most simplified way, or at the
tactical level, can this be equated with the narrow, rapid OODA loop idea.
Indeed, it is only at the tactical level that Boyd actually refers to ‘OODA more
inconspicuously, more quickly and with more irregularity’. So, the view that the
rapid OODA loop idea captures Boyd’s work is valid only if one confines
oneself to the tactical level, but it leaves unaddressed the fact that Boyd also
dealt with the other levels of war, that he dealt with other subjects such as
organizational culture, as well as the fact that at the other levels of war Boyd
focused on other factors relevant for adaptability.

This points to the major overarching theme throughout Boyd’s work: the
capability to evolve, to adapt, to learn, and deny such capability to the enemy.
Indeed, rapid OODA looping is merely one aspect of the process of adaptation.
In the comprehensive OODA loop model Boyd’s attention to this broader theme
comes most clearly to the fore. While the early presentations are clearly aimed at
a military audience and pertain to operational art, by shifting his focus to a
number of processes that in abstract are similar for a variety of organisms and
social systems, Boyd steers A Discourse beyond military history and warfare. In
particular during his later period Boyd approached and explained patterns for
winning and losing from this more abstract point of view, suggesting patterns in
the behavior of organisms and organizations when confronted with threats and
challenges of an even more general nature.

Boyd regards the contestants, the armies, their headquarters and societies in
terms of living systems, as organisms, that aim to survive and prosper. To that
end they — individuals, platoons, brigades, divisions, army corps, nations and
any other type of social system — observe, learn and adapt. Adaptation naturally
follows from Boyd’s view of war as being about survival. The strategic aim, he
asserts in ‘Patterns’, is ‘to diminish adversary’s capacity to adapt while improv-
ing our capacity to adapt as an organic whole, so that our adversary cannot cope
while we can cope with events/efforts as they unfold’.

Adaptation occurs across various timescales and he develops a view on what
adaptability means and requires at each level. Each level knows its specific
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‘name of the game’. At the tactical level and operational level actions, move-
ments, attacks, feints, threats, etc., disrupt the enemy’s organizational processes,
confuse commanders and personnel, attrit his forces and dislocate his units.
Confusion, fear and lack of information or the ability to react upon correct per-
ception of the threats degrade trust, cohesion and courage, and thus the ability to
cohere and respond collectively and to take the initiative, i.e. to adapt adequately
as an organization. Adaptation is rather direct.

At the strategic level adaptation is more indirect and takes longer time inter-
vals. It revolves around adjusting doctrines and force structures and disorienting
the opponent’s orientation patterns, or mental images. At the grand-strategic
level it revolves around shaping the political and societal environment, including
an attractive ideology, and selecting a form of warfare. The theme for vitality
and growth lists as the aim improving fitness as an organic whole to shape and
expand influence or power over the course of events in the world. This also sur-
faces as the national goal where the emphasis is on the effective combination of
isolation and preservation strategies in all the dimensions, the mental, moral and
the physical. Here is no emphasis on the temporal aspect because success here is
not (only) overloading the opponent’s OODA system but derives from the inter-
play of leveraging across multiple dimensions. Success is the result of playing
the game of interaction and isolation well.

Mental and organizational agility

Boyd’s advice for organizational culture and structure is consistent with his
emphasis on adaptability. Boyd advocates an agile cellular organization — net-
worked through ideology, experience, trust, aim and orientation pattern — that
thrives in uncertainty and fosters innovation, creativity and initiative. Boyd’s
command philosophy is essential for the Boydian operational art to succeed.
Warning against the dangers of relying on explicit communication and control
mechanisms, he advocates a command arrangement with some explicit control
mechanism and feedback loops, but one that is in particular reliant on implicit
ones, formed by common frames of reference, shared ideas, shared experiences,
trust, etc.

If everyone understands clearly, and is attuned to, the organization’s purpose
and/or the commander’s intent, explicit communication beyond the objective is
superfluous. Because of the shared outlook one knows what to do and what one
can expect of others, be it supporting units, higher commands, etc. Implicit com-
munication will suffice. Self-organization will be the result. At the strategic and
grand strategic levels an equivalent dynamic is argued. Leaders should develop
attractive and inspiring national goals and philosophies that unite and guide the
nation as well as attract the uncommitted.

Command, Boyd indicates, is therefore a wrong term, as is control. Echoing
the mode of operation of Polanyi’s ‘Republic of Science’, Boyd advocates
lateral relations and continuous, open, two-way communication between hier-
archies. Higher command levels must restrain themselves in their desire to know
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all that is going on at lower levels and to interfere. Higher commands must
shape the ‘decision space’ of subordinate commanders. They must trust and
coach. They must encourage cooperation and consultation among lower levels.
They must accept bad news and be open for suggestions, lower-level initiatives
and critique. It is thus more a question of leadership and appreciation of what is
going on and comparing this to what is expected.

Moreover, success of such open systems is self-reinforcing. The strategic and
operational levels set the overall direction and make sure there is variety of
action and rapidity and keep the opponent guessing. This will translate into tacti-
cal advantage for lower levels, for the tactical units of the opponent will be mis-
guided by their confused higher command level. Strategic mismatches create
tactical mismatches that in turn, in the next OODA loop of the opponent, will
lead to another strategic mismatch on his part.

According to Boyd the command and control philosophy, as well as his
advice for the grand-strategic level, ensures that units at all levels can maintain a
sufficient degree of interaction with their environment, while the opponent is
denied such ability to interact. In the abstract sense, it is a self-correcting
mechanism, much as the way science, technology and engineering are driven by
self-correcting mechanisms.

Thus, A Discourse not only contains suggestions for winning battles, but also
for maintaining organizational fitness, learning and change. Boyd examined
organizational and species evolution, growth and survival, highlighting the
essential similarity of the processes and factors that are at play when such
complex adaptive systems face challenges to their existence. He extends it to
economies, societies and to science and technology, showing how in these fields,
too, self-correcting processes, the discovery of novelties, mismatches and anom-
alies, the continuous creative interplay of destruction and creation and the
dialectic of analysis and synthesis keep the process going. Therefore one could
perhaps better describe 4 Discourse not as a general theory of war but as a
general theory of the strategic behavior of complex adaptive systems in adver-
sarial conditions.

A novel strategic theory

On the face of the first 100 pages of Patterns of Conflict, it can be asserted that
Boyd merely ‘repackaged’ familiar ideas and arguments and offered a biased
overview of military history. Indeed, there are some remarkable shortfalls in his
dealing with history (nuclear warfare, naval- and air-power theory for instance).
And indeed, his work followed closely the ideas, and sometimes biased views,
advanced by Sun Tzu, Julian Corbett, Basil Liddell Hart, J.F.C. Fuller and T.E.
Lawrence. Much like Fuller and Liddell Hart, Boyd wrote to convince people
that the military doctrine and practice of the day was fundamentally flawed,
opposing attrition type warfare and favoring paralysis through maneuver.
Instead of using military history as contrast, Boyd used these strategists to
provide empirical validation for patterns he observed in air-to-air combat and in



240 Completing the loop

other arenas, for illustration, and for providing his presentations a necessary
sense of credibility.

The view of Boyd as a ‘great synthesizer’, however, fails to acknowledge
genuine novel elements he added to this synthesis. First, Boyd did make an
important contribution by rediscovering, translating and updating the concepts
of Sun Tzu and the other strategists to suit the era he found himself in. To some
extent one could also consider his rediscovery of operational art a novelty in his
day.

Second, he transcends the classical theorists of the maneuvrist school of stra-
tegic thought in a number of ways. Although Patterns of Conflict initially does
suggest that Boyd had been merely looking for confirmation of his hunch about
the general validity of the rapid OODA loop idea, his study was not so selective,
nor preconceived. And although Boyd did favor the maneuvrist style of combat
when he discusses conventional warfare (a preference which is understandable
in light of his environment), when he shifts his attention to the essence of strat-
egy, he sees the maneuvrist style of warfare just as one of three possible ‘cat-
egories of conflict’.

It is when Boyd leaves his historical overview — the snapshots — behind that
Boyd starts to move beyond the work of the authors he leaned upon. First of all
he delves deep to get to the essence of various modes of strategic behavior,
showing what mental, moral and physical factors are at play in each pattern of
conflict. Second, in this effort to get to the essence, his work integrates different
strategic theories. In particular, after his general overview of military history the
synthetic character of his work becomes prevalent. Boyd’s genius lies in uncov-
ering and recognizing the similarity in the principal factors and processes that
produced success in the different categories of conflict. This integrative feature
of Boyd’s work is a remarkable performance and strength of his work.

In an abstract sense, Boyd regards these schools of thought as alternative
modes of behavior, and the theories as orientation patterns. He regards strategic
theories and strategic concepts, like doctrines, as part of the repertoire of a
strategist’s orientation pattern, integrating them in the cognitive dimension and
in the discovery of fundamental similarities when he strips the theories to their
bare essentials and expresses them in systems-theoretical/neo-Darwinist terms.

Even when Boyd acknowledges his preference, he still is much less dogmatic
than, for instance, Liddell Hart.> Where Liddell Hart asserted that all victories
could in the end be attributed to the application of the indirect approach, Boyd
included an elaborate discussion of cases and causes in which the indirect
approach (or Blitzkrieg concept) succeeded or failed. Indeed, each mode of
warfare is joined by a discussion of the counter-move to that mode. His eye was
trained upon the dialectic, the paradoxical and evolutionary character of strat-
egy. Where Liddell Hart saw victory always accruing from the application of the
indirect approach, Boyd saw the process of action—reaction, of learning, antici-
pation, invention and counter-movements. Boyd searched not for one particular
optimum, but instead acknowledged the contingent nature of war, and focused
on the universal processes and features that characterize war, strategy, and the
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game of winning and losing. Thus Boyd took his audience to insights that he
considered more important: a balanced, broad and critical view instead of the
doctrinaire.

Finally, of course, both in its simplified and in its comprehensive form, the
OODA loop is a valuable novel feature in strategic theory, pointing to the funda-
mental processes ongoing in any strategic encounter.

Science and strategic theory

An important novelty in Boyd’s work lies in his approach to the study of mili-
tary history, operational art and strategic theory. He was the first strategist to
introduce the epistemological debates of the 1960s and 1970s into strategic
thought and to see the value and consequences of these debates for strategy. He
married military history with science, building his theory upon Gddel, Heisen-
berg, Popper, Kuhn, Piaget and Polanyi, who highlighted the unavoidable
feature of uncertainty in any system of thought (as well as the limits of the New-
tonian paradigm). Cybernetics and systems theory offered him the concept of
feedback, the combination of analysis—synthesis as well as the Second Law of
Thermodynamics and entropy, the distinction between open and closed systems,
the importance of interactions and relations, and the need for a holistic approach.
The cognitive revolution, combined with neo-Darwinist studies, showed him the
role of schemata formed by genetics, culture and experience. Chaos theory high-
lighted non-linear behavior. These ideas returned in various guises in complex-
ity theory, emphasizing the general theme of adaptation. Thus he introduced into
strategic theory the concept of open complex adaptive systems struggling to
survive in a contested, dynamic, non-linear world pregnant with uncertainty,
constantly attempting to improve and update its schemata and repertoire of
actions and its position in the ecology of the organization.

Such an eclectic holistic approach became an argument in itself: he con-
sidered it a prerequisite for sound strategic thinking. He wanted to inculcate his
audience not so much with a doctrine as with an understanding of the dynamics
of war and strategy and a style of thinking about that dynamic that differed from
the deterministic mindset that prevailed in the strategic discourse of the 1960s
and 1970s. Applying his argument in practice — constantly showing the dynamic
of move and countermove, stripping bare, analyzing, the essence of certain strat-
egies, and then recombining them with new insights and hypotheses — allowed
him to expand and go ‘deeper’ into the essence of strategy and war than previ-
ous strategists. It showed him similarities and parallels between, as well as dis-
tinct features unique to different modes of warfare, or categories of conflict

Science also helped him explain and connect in a novel way and lead him to
new perspectives, hypotheses and insights. It gave him new metaphors to con-
ceptualize strategy and war. It also allowed him to make connections between
strategic behavior of different kinds of organisms and see the similarities, sug-
gesting that what applied in war often applied in other arenas of competition as
well, and vice versa.
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While many before him recognized that war and strategy revolve around the
mind,* no contemporary strategist developed a theory based on the scientific
concepts Boyd discovered in his deliberate and broad study of scientific liter-
ature during a time that saw the paradigm shift that has since been heralded as
the postmodern era. It resulted in a unique set of terms and concepts, a new lan-
guage, leading him to distinctly novel conceptualization of strategic behavior
and insights into the essence of the game of winning and losing.

The first postmodern strategist

Indeed, building upon the previous observation, in light of his eclectic approach,
the specific sources he drew inspiration and insight from, and because of the
close resemblance of both his method and his arguments to leading contempor-
ary postmodern theorists, it is fruitful and warranted to regard Boyd as the first
postmodern strategist.

He called his work A Discourse because it was through interaction with his
public that understanding and meaning would be generated. He also had a dis-
course with history and science, using various lenses to analyze events, to derive
meaning and understanding of a complex phenomenon called war, and the non-
linear way people acted, and attempted to control events in it through a dialectic
process, a constant process of analysis and synthesis, based on experience,
culture, genetics, one’s relationships with others, etc.

Moreover, his approach and his views on combat and strategy implicitly are
pregnant with postmodern epistemological principles. As is the case with post-
modernism, at the heart of Boyd’s view on war and strategy resides the funda-
mental issue of epistemology and the view of knowledge as unfolding, evolving,
as a dialectic process and uncertain. His first step in developing 4 Discourse is
an attempt to discover how we develop knowledge, how we learn. His very
starting premise is that the world is fundamentally uncertain, truth is an arena of
combat, knowledge is a weapon, as is the capability to evolve one’s knowledge
base. He warns against monochromatic views and argues that command organi-
zations should consist of people with different frames of reference, thereby
ensuring a variety of interpretations of one observation. Truth is dialogical, in
postmodern terms; it arises from people in discourse. Assigning meaning to
events, phenomena or objects is not just an individual process. The OODA loop
itself indeed is an epistemological statement. It is an abstract and theoretical
model of the way we derive knowledge from our environment. Although he
would feel more acquaintance with Kuhn than with Lyotard, Bourdieu, Derrida
or Giddens, their ideas echo through in 4 Discourse.

As a model for postmodern strategy, the value of the OODA loop, and the
arguments Boyd makes using it, lies in pointing towards the non-traditional tools
for creating combat power and non-traditional targets in an enemy system. Lan-
guage, doctrine, belief systems, experience, culture, symbols, schemata,
dataflows, knowledge about itself and its opponent, perception, organizational
ability for learning, the capability to change practices, all positioned in the tem-
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poral dimension, are at least as valuable as technology, weapons, numbers of
soldiers in defining combat effectiveness.

Lawrence Freedman acknowledged that ‘the practical strategist is (perhaps
unwittingly) something of a constructivist’.’ In light of the above analysis, con-
cluding that Boyd may be considered the first postmodern strategist is as war-
ranted as it is beneficial in understanding his work.

The continuing relevance of A Discourse

Postmodern war

Boyd’s legacy continued to exert an influence on military thought throughout
the 1990s. His ideas surface in literature on so-called ‘Postmodern war’ and ‘the
postmodern military’, as well as in studies on the Revolution in Military Affairs
and Network Centric Warfare. Moreover, ‘asymmetric warfare’, a theme of
many studies in the aftermath of 9/11 and the wars in Afghanistan and Iraq in its
wake, has also been approached and explained from a Boydian perspective in
articles that introduce the concept of Fourth Generation Warfare. First a note on
postmodern war.

The discourse on the shape of warfare in the post-Cold War era reflects his
arguments. Indeed, a new mode of warfare coined postmodern war revolves
around the importance of knowledge, situational awareness, exploiting informa-
tion superiority and adopting network structures because of the inherent flexibil-
ity of such arrangements. Its project is a way of warfare distinctly not
resembling modern-era industrial-style attrition-type warfare.

The postmodern school of thought in military studies points at new modes of
economic production (from the industrial age to the information age), associated
new sources of power (information), new modes of representation (virtual
reality), and new forms of organization (cross-border commercial firms, border-
less internet, erosion of the status of the nation-state due to globalization). These
studies highlight the sweeping sociological changes affecting the militaries of
the West after the end of the Cold War.®

We are in a period of transition away from the ‘modern’ mass army, charac-
teristic of the age of nationalism, to a ‘postmodern’ military with large-scale
conscription giving way to fully professional armed forces of smaller scale. At
the same time threats are not defined by the Cold War superpower conflict.
Instead there is ‘threat-complexity’ — a very wide range of security risks which
are difficult to prioritize — and a corresponding mixture of missions, ranging
from high intensity war fighting to low intensity conflicts and peace keeping
operations.” Meanwhile, in an era in which the West was no longer faced with
‘wars of necessity’ but only ‘wars of choice’, there is an avoidance of full-
fledged war and prolonged combat. In ‘wars of choice’ vital interests were not at
stake, and subsequently casualties among own and even enemy military units
needed to be minimized and public and politicians alike manifest abhorrence
towards ‘collateral damage’. This loss of belligerency produced ‘post-heroic
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warfare’. If wars are fought, the West would play by its strengths — economic
power and technological supremacy — to achieve its objectives at minimal cost
and bloodshed and in minimum time. These developments occurred against a
backdrop of a societal trend in which military force as an instrument had gained
questionable legitimacy. Avoiding casualties and destruction is a humanizing
trend and the only way to maintain legitimacy for conducting combat
operations.® As Coker asserts, ‘to be just, wars have to be humane. Western soci-
eties can now only fight wars which minimize human suffering, that of their
enemies as well as their own. Western societies are trying to humanize war. It is
the great project for the twenty-first century’.’

Information, or rather, knowledge, is a pervading theme in these studies.
Gray contends that: ‘As a weapon, as a myth, as a metaphor, or as a force multi-
plier, as an edge, as a trope, as a factor, as an asset, information (and its hand-
maidens — computers to process it, multimedia to spread it, systems to represent
it) has become the central sign of postmodernity. In war information has always
been important. Now it is the single most significant military factor’,'” not only
for controlling the battlespace: controlling information at home is just as import-
ant."" Information is the organizing principle of war and postmodernity, hence
postmodern war.?

For nihilist or subversive postmodernists such as Braudillard, the essence of
postmodern war lies in the new methods of representation and experience of
reality offered by new tools of information and communication. In a series of art-
icles on the Gulf War he questions the very reality of the event itself. Our under-
standing of that war was constructed and mediated by a continuous series of
symbolic images and virtual media events — simulacra that are not real, but instead
‘stand in for the real’. Braudillard thus prompts us to question whether modern
conceptions of military conflict and the central role warfare has played in geopoli-
tics during the modern era have any credibility in a security environment charac-
terized by deterrence, culturally imposed restraint, instantaneous media
transmission, and adversaries with profound disparities in their military cap-
abilities.”® It was a virtual event which is less a representation of real war than a
spectacle, a theme picked up by Michael Ignatieff and Colin McInnes to comment
on NATQO’s war in Kosovo — ‘a virtual war’ — and the way such ‘humanitarian’
wars have been experienced by the western publics — ‘spectator sport warfare’.'

For Booth ef al., several (and Boydian) developments arise from this post-
modern phenomenon. The first is that ‘the transmission of real-time media from
the battlefield creates a continuous feedback loop in post-Cold War military
operations in which the public can be directly influenced in a more or less pre-
dictable fashion depending on the content selected for transmission [. . .] the role
of the soldier-statesman will become crucial in courting the media for the
purpose of retaining some element of that control’. Additionally they note that
‘it becomes possible to employ the media directly as a conduit for disinforma-
tion” and a ‘marriage of military strategy with the real time transmission cap-
abilities of an ostensibly independent global mass media that invites comparison

with the postmodern’.'®
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War in the information age

Others focused more on the new forms of warfare emanating from the changes
in the economy, discerning a transition from the industrial age to the ‘Informa-
tion Age’. Alvin and Heidi Toffler for instance noted in their bestseller War and
Anti-War, Survival at the Dawn of the Information Age, that the West today
makes wealth through the information-age — or ‘third wave’ — economy,
inevitably resulting in ‘third wave warfare’ in which information would be the
critical component.'® In the modern era, armed forces were based on nineteenth-
century-style mass armies, consisting of conscripts operating mechanized mili-
tary systems produced by industrial-age heavy industries. These forces adhered
to an attrition-type doctrine of war in which victory depended on out-producing
an opponent while eliminating its armed forces. In contrast, postmodern mili-
taries consisting of professional armed forces of highly skilled personnel that
operated not weapons but a conglomerate of increasingly capable precision
sensors and long-range stand-off precision munitions, aimed to paralyze the
opponent through system-wide parallel attacks on numerous centers of gravity.!?

The transition to the Information Age implied, and was manifested in, the
awareness that information was becoming the driving factor in warfare.'®
Information and communication technology improved the quality of sensor
systems, it increased transparency of the battlefield, it enhanced precision of
weapons systems and, finally, it enhanced speed of command and shortened the
‘sensor-to-shooter time’. In short, as many noted, information-age technologies
improved the capabilities for observation, orientation and decision, they allowed
for compressing the time to complete an OODA cycle.

These features were the very subject of the discourse on the ‘Revolution in
Military Affairs’, a revolution people became aware of after the Gulf War.'” The
RMA literature argues for various doctrinal and organizational changes which
are fully in line with Boyd’s work, and which are considered to ‘point to a
qualitative break with the patterns of warfare characteristic of the Modern Era’.?
The RMA promised (and proved) to reduce the exposure of troops to danger, in
minimizing the risks of war more generally, and in reducing collateral damage.
It fitted the pattern of war the West hoped to fight.'

One of the early and influential definitions of this discourse? stated that: ‘a
revolution in military affairs occurs when technological change makes possible
material, which when combined with organizational and operational change,
results in a transformation in the conduct of warfare’.*® The RMA is the product
of a confluence of three streams of technological change combined with organi-
zational changes. First, surveillance capabilities improved. It became possible to
detect, observe and track things and people of military concern in all weather
and during day and night time. This translated into improved ability to track
potential or actual targets, no matter what their speed. The second technological
stream concerned advances in information processing and presentation. The
rapid increase in computing power and transmission capabilities of modern com-
munication systems offered the opportunity to analyze, disseminate and access
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unprecedented quantities of information in ever-shortening time. Commanders
and tactical operators gained direct access to sensors, dramatically improving
their situational awareness. And this translated into the third technical stream;
the ability to hit targets precisely and quickly. Eliot Cohen described it as ‘any-
thing that moves on the battlefield can be seen and what can be seen can be
hit”.**

On the organizational and doctrinal level, this implied an empowerment of
small units and the ability of armed forces to cover larger distances quicker, to
influence events over larger swaths of territory, and to do more things in a given
period of time. Combat intensity would go up, risk would go down. Massing of
forces would become a thing of the past. Instead, fires would be massed, coming
from stand-off weapons launched from ships, aircraft or ground-based rocket
launchers. Finally, it would become harder for an opponent to find sanctuary
anywhere. Indeed, the cumulative effects of the technological and organizational
changes stimulated by the information revolution would be revolutionary.

Thus, Eliot Cohen claimed that ‘a revolution in military affairs is under
way’.?® Others asserted that the RMA offered a transition from attrition warfare
to precision warfare or knowledge-intensive warfare.”® Capturing the widely
shared vision of future war employing RMA capabilities, one author summar-
ized several studies as:

The battlefield of the 21st Century will be dominated, not by massed troops
and armor, but by long-range smart munitions able to strike with precision
over great distances, stealthy and unpiloted weapon platforms with stand-off
capabilities; air and space-based sensors that can effectively eliminate the
‘fog and friction’ of war and provide ‘dominant battlespace awareness’; and
advanced battle management and communication systems able to integrate,
process and distribute information so that commanders can apply dominant
forces in just the right place and at just the right time.

[Instead of] attrition and the conduct of set piece battles along a continuous
front such operations will give way to ‘non-linear operations’ [...] involv-
ing high-tempo attacks conducted simultaneously against key tactical, oper-
ational and strategic targets throughout the length, depth and breadth of the
battlespace.”’

Cyberwar and swarming

To illustrate the essence of this discourse and to show the parallels with Boyd’s
work (such as an emphasis on tempo, situational awareness, network structures
and agility), some quotes from a notable article by John Arquilla and David
Ronfeldt, two leading authors on information war, will suffice. Cyberwar is
coming, sported the article they published in 1993, in which they argued how the
information revolution would affect warfare, showing many features favored by
Boyd:
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warfare is no longer primarily a function of who puts the most capital,
labor, and technology on the battlefield, but of who has the best information
about the battlefield. What distinguishes the victors is their grasp of
information, not only from the mundane standpoint of knowing to find the
enemy while keeping it in the dark, but also in doctrinal and organizational
terms [...] information is becoming 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.*®

They posited that in the future war must be waged according to ‘information
related principles’.” Additionally conflict may have to be interpreted in a differ-
ent light, away from the industrial-age conception of armed conflict. They dis-
tinguish Netwar and Cyberwar, where Netwar surpasses the military dimension
and includes economic, political and virtual dimensions. It refers to ideational
conflicts, waged in part through internetted modes of communication. Cyberwar
refers to conducting and preparing to conduct military operations according to
information-related principles. Although information and communication
matters, what the authors consider the real significance is that these are forms of
war about ‘knowledge’ — about who knows what, when, where and why, and
about how secure a society or military is regarding its knowledge of itself and its
adversaries.

It is exactly this knowledge that they suggest should be shaped. Pregnant with
Boydian notions, postmodern — reflexivist — references and Braudillard’s fears,
they suggest that conflict in the Information Age means:

trying to disrupt, damage, or modify what a target population knows or
thinks it knows about itself and the world around it. A Netwar may focus on
public or elite opinion, or both. It may involve public diplomacy measures,
propaganda and psychological campaigns, political and cultural subversion,
deception of or interference with local media, infiltration of computer net-
works and databases, and efforts to promote dissident or opposition move-
ment across computer networks.*

With information the key weapons and target of the Information Age, strategy
in Cyberwars is equally in tune with Boyd, for the focus during a conflict
must lie on disrupting, if not destroying information and communication
systems on which the adversary relies in order to know itself: who it is, where
it is, what it can do when, why it is fighting, which threats to counter first, etc.
It means turning the balance of information and knowledge in one’s favor. It
means using knowledge so that less capital and labor may have to be
expended.’!

The close parallels with Boydian military thinking also come to the fore in
the consequences for organization and command-and-control philosophy.
Noting that Cyberwar is as much about organization as technology, they assert
that the information revolution:
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disrupts and erodes the hierarchies around which institutions are normally
designed. It diffuses and redistributes power, often to the benefit of what
may be considered weaker, smaller actors. It crosses borders, and redraws
the boundaries of offices and responsibilities. It expands the spatial and
temporal horizons that actors should take into account.*?

Thus the advice to adaptive organization is that they:

evolve from traditional hierarchical forms to new, flexible, network-like
models of organization. Success will depend on learning to interlace hierarchi-
cal and network principles. . . . Indeed, the information revolution favors the
growth of such networks by making it possible for diverse, dispersed actors to
communicate, consult, coordinate, and operate together across greater dis-
tances, and on the basis of more and better information than ever before.*

Adopting a network structure is not an option but an imperative, for case studies
strongly suggest that ‘institutions can be defeated by networks and it may take
networks to counter networks’.** Command and organization for future warfare:

may require major innovations in organizational design, in particular a shift
from hierarchies to networks. The traditional reliance on hierarchical
designs may have to be adapted to network-oriented models to allow greater
flexibility, lethal connectivity, and teamwork across institutional bound-
aries. The traditional emphasis on command and control may have to give
way to an emphasis on consultation and coordination, the crucial building
blocks of network designs.*

Several years after this article, Arquilla and Ronfeldt explored in more detail the
possible optimal organizational concept for information-age warfare. The idea
that small units now had access to unprecedented levels of situational awareness,
and could call in stand-off precision firepower offered new possibilities. They
offered the ‘Swarming concept’ as the logical emerging paradigm in warfare,
following three earlier paradigms in military history: the melée, massing,
maneuver. The central idea is that information technology offers the potential
for small networked units to operate as a swarm in a

seemingly amorphous but deliberately structured, coordinated strategic way
to strike from all direction, by means of a sustainable pulsing of force
and/or fire, close in as well as from stand-off positions. It works best if it is
designed mainly around the deployment of myriad, small, dispersed maneu-
ver units that are tightly internetted and capable to communicate and coordi-
nate with each other at will and are expected to do so.*®

A swarm force must not only engage in strike operations, but also form part of a
‘sensory organization’, providing the surveillance and synoptic-level observa-
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tions necessary to the creation and maintenance of ‘topsight’.’” A Boydian
concept indeed.

Network Centric Warfare

These studies did not remain confined to the academic world. On the contrary,
they came to define the US way of war and the vision of the future for the Penta-
gon. In 1997 then US Defense Secretary William Cohen asserted that:

the information revolution is creating a Revolution in Military Affairs that
will fundamentally change the way US forces fight. We must exploit these
and other technologies to dominate in battle. Our template for seizing on
these technologies and ensuring dominance is Joint Vision 2010, the plan
set forth by the Chairman of the Joint Chiefs of Staff for military operations
in the future. ™

Joint Vision 2010 condensed both some core Boydian ideas, the tenets of
information-age — or postmodern — warfare and the US defense aspirations in the
following lines:

By 2010, we should be able to change how we conduct the most intense
joint operations. Instead of relying on massed forces and sequential opera-
tions, we will achieve massed effects in other ways. Information superiority
and advances in technology will enable us to achieve the desired effects
through the tailored application of joint combat power. Higher lethality
weapons will allow us to conduct attacks currently that formerly required
massed assets applied in a sequential manner. With precision targetting and
longer range systems commanders can achieve the necessary destruction or
suppression of enemy forces with fewer systems, thereby reducing the need
for time consuming and risky massing of people and equipment. Improved
command and control, based on fused, all-source real-time intelligence will
reduce the need to assemble maneuver formations days and hours in
advance of attacks. Providing improved targetting information directly to
the most effective weapon system will potentially reduce the traditional
force requirements at the point of main effort. All of this suggests that we
will be increasingly able to accomplish the effects of mass — the necessary
concentration of combat power at the decisive time and place — with less
need to mass forces physically than in the past.*’

In similar vein, in 1998 the US Army stated in one of its visionary publica-
tions that

knowledge is paramount . . . the unprecedented level of battle space awareness
that is expected to be available will significantly reduce both fog and friction.
Knowledge will shape the battle space and create conditions for success. It will
permit . . . distributed, decentralized, noncontiguous operations. . .*’
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The Marine Corps explored a ‘biological systems inspiration’, asserting that,
instead of the Newtonian, mechanical and ordered model of warfare, a more
likely model is ‘a complex system that is open ended, parallel and very sensitive
to initial conditions and continued inputs’. To be successful in such an environ-
ment, structures and tactics should have the following operational character-
istics:

Dispersed
Autonomous
Adaptable
Small.*!

In the latter part of the 1990s, an overarching concept — Network Centric
Warfare (NCW) — was proposed, that incorporated many of the concepts
developed in various studies on the impact of the Information Age on warfare,
including swarming and the network structure. NCW, according to its advocates,
is the emerging theory of war in the Information Age, a paradigm shift, and the
military embodiment of information-age concepts and technologies.* It became
the concept for US armed forces in the first decade of the twenty-first century,
and with the agreement by NATO in 2002 to create the NATO Response Force
and embark on ‘military transformation’, it has also entered the debates among
European militaries.

NCW is a ‘set of warfighting concepts designed to create and leverage
information’.*® The essence of NCW is captured in the following description:

the US is poised to harness key information technologies — microelectron-
ics, data networking, and software programming — to create a networked
force, using weapons capable of pinpoint accuracy, launched from plat-
forms beyond range of enemy weapons, utilizing the integrated data from
all-seeing sensors, managed by intelligent command nodes. By distributing
its forces, while still being able to concentrate fires, the US military is
improving its mobility, speed, potency, and invulnerability to enemy
attack.*

The network structure is essential, not a specific weapon or support system: ‘In
NCW no single platform or sensor is the heart of the system’, the NCW Report
to Congress states.* NCW derives its power from the strong networking of a
well-informed but geographically dispersed force.* And networking stretches
beyond technological connectivity, for NCW proponents maintain that reaping
the maximum benefit of information-age tools, organization, command and
control philosophy and doctrine, along with tactics and procedures, should also
be radically adjusted.*’

With explicit reference to Boyd’s OODA loop it is noted that the advantage
for forces that implement NCW lies in gaining and exploiting an information
advantage. ‘NCW allows the force to achieve an asymmetrical information
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advantage. NCW capabilities allow a force to attain an improved information
position that can partially ‘lift the fog of war’ and enable commanders to
improve their decision making and fight in ways that were not previously pos-
sible’. This will be achieved if the following is accomplished in three domains
of armed forces.* In the ‘Physical domain’, ‘all elements of the force are
robustly networked’, which will enable ‘achieving secure and seamless connec-
tivity’. In the ‘Information domain’ the force must have the ‘capability to
collect, share, access, and protect information’, as well as ‘the capability to col-
laborate in the information domain, which enables a force to improve its
information position through processes of correlation, fusion, and analysis’. This
will allow a force to ‘achieve information advantage over an adversary in the
information domain’. Importantly, in the ‘Cognitive domain’ the force must
have ‘the capability to develop and share high quality situational awareness’ and
the ‘capability to develop a shared knowledge of commander’s intent’. This will
enable ‘the capability to self-synchronize its operations’. A force with these
attributes and capabilities will be able to increase combat power by

e  Better synchronizing effects in the battlespace
e  Achieving greater speed of command
e Increasing lethality, survivability, and responsiveness.*

Thus Steven Metz concludes that ‘the US military will be the first postmod-
ern state combatant, attaining greatly amplified speed and precision by the
integration of information technology and development of a system of systems
which link together methods for target acquisition, strikes, maneuver, planning,
communication, and supply’.® And in postmodern war, ‘time will be the key
element. Postmodern militaries will attempt to use speed and knowledge to bring
the conflict to quick resolution’.”!

At the same time, alongside and in support of these conceptual developments,
the US Department of Defense published a series of books highlighting the
characteristics, benefit and need for agile innovative organizations. Agility
referred to resilience and robustness. Agile — or ‘edge’ — organizations were
characterized by the ability to combine information in new ways, the ability to
apply a variety of perspectives and the ability to change the employment of
assets commensurate with the changing situation.>

Although the OODA loop appears frequently in these studies, it is unwar-
ranted to see too much of Boyd’s ghost at work here. On the other hand, while
Boyd would not care much about those who emphasize the technological aspect
of postmodern war, he certainly would agree with this emphasis on continuous
innovation and agility, as well as with the doctrinal and organizational tenets
and the operational and strategic benefits accruing from the new model of
warfare encapsulated in the term Information Age Warfare.
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Boyd would, however, also have agreed with those who argue that, precisely
because the West has unsurpassed conventional military power, future oppon-
ents will revert to unconventional — asymmetrical — methods. At the same time
that analysts described the contours of the RMA and the value of NCW, others
put emphasis on this emerging phenomenon of asymmetric warfare.

On the one hand this referred to the character of warfare in the third world,>
and the fact that for some peoples and cultures war may have different purposes
(symbolic, ritual or existential instead of instrumental) and follow different
rules, and may not be so linked and constrained by politics.** Kalevi Holsti, for
instance, points at the fundamentally different political processes in a large
number of wars of the ‘Third Kind’: ‘most fundamentally, the assumption that
the problem of war is primarily a problem of the relations between states has to
be seriously questioned’, because ‘security between states in the Third World
has become increasingly dependent upon security within those states. The
problem of contemporary and future international politics is essentially a
problem of domestic politics. The source of the problem is found in the nature of
new states’.™ Also the reasons for fighting cannot be understood within the
nation-state framework: ‘more fundamental is the clash over different concep-
tions of community and how these conceptions should be reflected in political
arrangements and organizations’.*®

What Holsti labeled ‘Wars of the Third Kind’, Mary Kaldor considers ‘New
Wars’.%7 She agrees with Holsti that ‘identity politics’ is central: ‘the exclusive
claim to power on the basis of tribe, nation, clan or religious community. These
identities are politically constituted.” Interestingly, war is not something that
needs to be finished. These wars rage ‘in regions where local production has
declined and state revenues are very low, owing to widespread corruption’. In
this context the warring states seek finance from external sources, diaspora
support, taxation of humanitarian aid and through negative redistribution of
resources — local looting, pillaging, enforcing unequal terms of trade through
checkpoints and other restrictions, exhorting money, etc.*® Moreover, all of these
sources of finance depend on continued violence. The consequence is a set of
predatory social relations that have a tendency to spread.” Because the various
warring parties share the aim of sowing fear and hatred, they operate in a way
that is mutually re-inforcing, helping each other to create a climate of insecurity
and suspicion.®

This echoes van Creveld’s statement that ‘there exists a sense in which war,
more than any other human activity, can make sense only to the extent that it is
experienced not as a means but as an end’.®’ Indeed, both agree with van
Creveld that modern war is of intrastate nature in which the Western rules and
conventions guiding and constraining the conduct of war do not apply at all. The
distinction between combatant and non-combatant is irrelevant. Deliberately
ignoring and destroying this distinction is an explicit part of strategy in these
conflicts.®” There are no fronts, no campaigns, no bases, no uniforms, no pub-
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licly displayed honors, and no respect for the territorial limits of states. In wars
between communities as opposed to armies, everyone is automatically labeled a
combatant merely by virtue of their identity. In wars of the third kind, the deadly
game is played in every home, church, government office, school, highway and
village.®

Military victory is not decisive, nor aimed at. Instead, territorial gains are
aimed at through acquisition of political power, not through military force.
Weapons and methods to gain political power include ethnic cleansing, rape,
assassination of key figures of the opponent, and terror.** Instead of conventional
armies, the participants are irregular militant factions, terrorist groups and crimi-
nal organizations. ‘This is a new age of warlordism’, maintains Ralph Peters:
‘paramilitary warriors-thugs whose talent for violence blossoms in civil war,
defy legitimate governments and increasingly end up leading governments they
have overturned’.%®

These wars are difficult to approach from the Clausewitzian paradigm,
according to van Creveld: ‘war as a continuation of politics by other means’ no
longer applies ‘when the stakes are highest and a community strains every sinew
in a life and death struggle that the ordinary strategic terminology fails [...] to
say that war is “an instrument” serving the “policy” of the community that
“wages” it is to stretch all three terms to the point of meaninglessness. Where
the distinction between ends and means breaks down, even the idea of war
fought “for” something is only barely applicable. [...] war of this type [...]
merges with policy, becomes policy, is policy.®® Subsequently, van Creveld
warns, ‘much of present day military power is simply irrelevant as an instrument
for extending or defending political interest over much of the globe’.%

Whereas this phenomenon occurs within these regions, and may not be the
result of a counter to the western concept of war and warfare, others point out
that precisely because the West has been highly successful in a certain style of
warfare, other countries or groups will not abide by those rules. War, so the
argument goes, is a contest of ideas, and the highly visible Western pattern of
operations makes the West predictable. A deliberate response can be expected.
Not only would trusted tactics such as camouflage and dispersion be vigorously
employed to negate the advantage of precision stand-off weapons, but opponents
were expected to turn the Western conceptualization of war — its orientation
pattern — against itself. If civilian casualties are to be avoided by Western mili-
taries, opponents will aim to cause the West to inflict massive and highly visible
civilian casualties. The use of human shields and using schools, mosques, cul-
tural objects and hospitals as hiding places for military equipment are examples
of this mode of thinking that have been witnessed during Desert Storm, Allied
Force, Enduring Freedom, Iraqi Freedom and the ensuing stabilization opera-
tions. Additionally, adversaries can employ non-military forms of combat such
as information war, extortion, bribery, etc.®®

Thus, the current Western mode of thinking and waging war, which is
founded on Clausewitzian principles, is giving rise to non-Clausewitzian styles
of warfare, with obvious consequences for the state of strategic theory. Instead
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of countering the West in the military dimension, nations — but in particular non-
governmental actors — respond in the moral dimension.

To illustrate this line of thinking, two serving senior officers of the Chinese
armed forces unveiled their view on how to counter the Western style of warfare
in their book Unrestricted Warfare.”” Based on a thorough examination of the
way the West, and in particular the US, has fought wars in the past decade, they
formulate a strategic response that is multidimensional and deliberately not con-
fined to the military dimension. Box 7.1 lists the domains in which war can be
waged, according to the authors.

They advocate non-military means such as Information Warfare-related con-
cepts, such as the use of hackers, the mass media and financial information ter-
rorism. Rules and conventions, such as the Laws of Armed Conflict, are not
adhered to, while the West’s political, moral and military restraints that fighting
according to these rules implies, are fully exploited.

More philosophically, the authors turn the West’s perception concerning the
nature, the meaning and purpose of war against itself. War is not identical with
violent military clashes, instead it must be understood as constant contest or
struggle. The authors deliberately redefine the meaning of war and stretch it far
beyond what most western societies consider the current meaning of war. Thus,
academically they open the possibility of being engaged in a war, employing
non-military methods to achieve their aim, while the West would not recognize
that it was engaged in one.

While sometimes too extreme, it is hard to disagree when van Creveld con-
cludes in The Transformation of War that ‘The nature of the entities by which
war is made, the conventions by which it is surrounded, and the ends for which
it is fought may change.” Thus, in reaction to the terrorist attacks of September
11, 2001 on New York and Washington, authors such as Phillip Bobbit, John
Lynn and Christopher Coker indeed make the argument that the West needs to
reconceptualize war, for the West’s instrumental view of war is severely chal-
lenged by the clash with groups who experience war as existential.”” The attacks
of September 11, 2001 were so shocking in part because they broke the pattern

Military war Beyond military war Non-military war
Nuclear Diplomatic Financial
Conventional Internet Trade

Bio-Chemical Information Ops Natural Resource
Ecological Psychological Economic Aid

Space High Tech Law and Regulations
Electronic Smuggling Sanctions

Guerrilla Drug Media War
Terrorism Deterrence Ideological

Box 7.1 Domains of Unrestricted Warfare.
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of Western-style warfare, they shattered the framework of war and warfare that
Western society had become accustomed to.

Interestingly, this line of reasoning was the essence of an article published as
early as 1989 by Boyd’s close associate, Bill Lind, and a group of officers.”!
They argued that maneuver warfare — ‘3rd Generation Warfare’ — would be fol-
lowed by ‘4th Generation Warfare (4GW)’. Recognizing that the West has only
ever been beaten in unconventional wars, bound by a common ideology, practi-
tioners of 4GW wage protracted asymmetric war. Non-state actors would freely
roam through the open societies of the West and could strike with non-military
means. Regarding war not as a military but as a political struggle, they focus on
the political will of western politicians and polities; exploit their impatience and
casualty-sensitivity. This idea-driven fourth-generation warfare would be a war
fought at the ideological and moral level by small cells operating in decentral-
ized fashion. Terrorism would be one visible manifestation of it.

In the aftermath of 11 September 2001, the article was rediscovered, and
with the costly and prolonged stabilization operations in Iraq after the ‘end
of hostilities’ in May 2003, and the subsequent apparent rise of the global
Islamist insurgency, 4GW attracted an increasing following. Not surprisingly,
the authors of 4GW articles frequently cite from Boyd’s work, for instance from
Boyd’s section on moral war and from the Strategic Game, to explain how US
policies and military actions isolated the US from the Iraqi population;’® another
testimony to the merits of Boyd’s mode of thinking, as well as his continuing
influence.

Analysis/synthesis

John Boyd is dead but he has left a sophisticated, multi-layered and multidimen-
sional legacy and a new set of terms and concepts to study conflict that is useful,
if at places abstract, biased, cryptic, and difficult to fathom. Boyd’s ideas
involve much more than exclusively the idea of ‘rapid OODA looping’ or a
theory for maneuver warfare. Contradicting those who categorically dismiss the
validity of the OODA concept, the idea was found to be deep and rich in ideas,
explanations, hypotheses, propositions, concepts and suggestions concerning
conflict in general. These concepts are firmly based on a thorough study of mili-
tary history and informed by insights on learning and the behavior of social
systems derived from various disciplines.

The narrow interpretation of Boyd’s work is inaccurate and incomplete. Not
only has Boyd addressed a multitude of topics, besides the rapid OODA loop
idea, offering new conceptualizations of strategy, and introducing new concepts
for thinking about the interactions at the different levels of war, it is moreover
only either in the most abstract and short-hand rendering, or at the tactical level,
that the rapid OODA-looping idea in its narrow interpretation mirrors Boyd’s
work to some extent. And even at the tactical level Boyd argues for a more com-
prehensive approach, focusing on the interplay of actions and threats as they
manifest themselves in the physical, moral and mental dimensions.
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Instead of a focus on information, he displays a focus on the myriad factors
that produce the internal cohesion required for a system to survive, and the mul-
tidimensional connections a system needs to maintain with the outside environ-
ment. Whereas rapid OODA looping is often equated with superior speed in
decision making, Boyd employs the OODA loop model to show how organisms
evolve and adapt. It has become evident that, in addition to the common, narrow
interpretation of the OODA loop idea, Boyd’s work is infused with the larger
theme of equal or even surpassing importance of multidimensional organi-
zational adaptation in a dynamic non-linear environment. While rapid OODA
looping — as in rapid decision making — is quite relevant for success at the tacti-
cal level, and to some extent also at the operational level, Boyd regards the
OODA loop schematic in general as a model for organizational learning, or even
more general, the way organisms adapt and thus evolve.

Boyd’s work conceptually follows, clearly, closely in the footsteps of Sun
Tzu, Julian Corbett, J.F.C. Fuller, T.E. Lawrence and Basil Liddell Hart. His
work is rooted in an impressive, if sometimes biased, study of military history.
But in his synthesis and deep analysis his work contains novel insights. An
important and often-overlooked element lies in Boyd’s approach to studying
strategy and operational art, and conflict in general, in his holistic approach, and
in particular in his use of contemporary scientific insights from a variety of dis-
ciplines to study conflict. An overview of the scientific Zeitgeist which Boyd
deliberately followed, provided metaphors and concepts that helped explain and
understand his arguments, and demonstrated that the scientific Zeitgeist, which
has since then been labeled as the postmodernist era, offered Boyd new modes
of conceptualizing strategy and war. The value of his work lies of course in the
concepts he develops, but at least to an equal extent it lies in the novel approach
for thinking about strategy, making strategic theory and making strategy, and in
introducing current scientific developments into strategic theory.

Although Boyd would probably have disapproved of this label, in this aspect
of his work also lies the justification for regarding him as the first postmodern
strategist, both in content and in his approach to making strategy and strategic
theory, in light of the similarities of his work and his sources with moderate
postmodern social theorists, postmodern security and strategic studies, and
because of his lasting shadow on postmodern war and 4GW.

Boyd infected a generation of senior military and political leaders with the
virus of novelty and led them to think in different ways about the conduct of
war. It inspired AirLand Battle and US Marines doctrine. Today his ideas inform
emerging war-fighting concepts such as Network-Centric Warfare. His language
and logic, his ideas, terms and concepts are part and parcel now of the military
conceptual frame of reference. Western military organizations have to a large
extent internalized Boyd’s concepts, and perhaps even learned Boyd’s way of
thinking.

Boyd’s work also offers important insights for understanding the threats of
the ‘post-9/11° world. So-called asymmetric responses to western modes of
warfare become a natural feature, only to be expected from adversaries. The
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attacks of ‘9/11” and the insurgency wars being waged in their wake, introduced
the contours of a new warform, and the West has been challenged to understand
the nature of this new game of survival.

This pertains to the value of his work for the field of strategic theory. Because
a theory can be both commendably sound and disappointingly banal, it must be
evaluated not only in terms of its epistemological virtues, but also by the value
of the increment in knowledge it seeks to provide. This is determined by the
scope of the phenomena it accounts for and the significance of the phenomena it
addresses. A theory of great scope is one from whose premises many implica-
tions may be drawn. Theories that correctly account for many phenomena that
had previously been poorly understood, or that adumbrate new paths to explana-
tion, are obviously better than those that illuminate a very narrow range of ques-
tions, or questions to which we already have satisfactory answers.”” In that
respect, Colin Gray was right in stating that Boyd’s OODA loop is a grand
theory in the sense that the model has an elegant simplicity, an extensive domain
of application, and contains a high quality of insight about strategic essentials.”

Perhaps, in due course Boyd’s work may be looked upon as not very remark-
able nor distinctive. Yet even then this remark by Richard Dawkins will apply to
the relevance of John Boyd:

Often the most important contribution a scientist can make is to discover a
new way of seeing old theories or facts. A change of vision can usher in a
whole climate of thinking in which many exciting and testable theories are
born, and unimagined facts laid bare.”

He developed a rich, comprehensive, novel theory that has proven strong, valu-
able and influential, even if he deliberately left it incomplete.



Annexes

Annex A: bibliography of Destruction and Creation

1
2
3
4

Beveridge, W.1.B., The Art of Scientific Investigation, Vintage Books, 3rd edn, 1957.
Boyd, John R., Destruction and Creation, 23 March 1976.

Brown, G. Spencer, Laws of Form, Julian Press, Inc., 1972.

Conant, James Bryant, Two Modes of Thought, Credo Perspectives, Simon and
Schuster, 1970.

5 DeBono, Edward, New Think, Avon Books, 1971.

o)}

—_— O O 0

—_—

12
13
14
15
16
17
18
19
20
21
22
23

24

DeBono, Edward, Lateral Thinking: Creativity Step by Step, Harper Colophon Books,
1973.

Foster, David, The Intelligent Universe, Putnam, 1975.

Fromm, Erich, The Crisis of Psychoanalysis, Fawcett Premier Books, 1971.

Gamow, George, Thirty Years That Shook Physics, Anchor Books, 1966.

Gardner, Howard, The Quest for Mind, Vintage Books, 1974.

Georgescu-Roegen, Nicholas, The Entropy Law and the Economic Process, Harvard
University Press, 1971.

Godel, Kurt, On Formally Undecidable Propositions of the Principia Mathematica
and Related Systems, pp. 3-38, ‘The Undecidable’, Raven Press, 1965.

Heilbroner, Robert L., An Inquiry into the Human Prospect, Norton and Co., 1974.
Heisenberg, Werner, Physics and Philosophy, Harper Torchbooks, 1962.

Heisenberg, Werner, Across the Frontiers, World Perspectives, Harper and Row,
1974.

Hoyle, Fred, Encounter with the Future, Credo Perspectives, Simon and Schuster,
1968.

Hoyle, Fred, The New Face of Science, Perspectives in Humanism, World Publishing
Co., 1971.

Kramer, Edna E., The Nature and Growth of Modern Mathematics, Fawcett Premier
Books, 1974.

Kuhn, Thomas S., The Structure of Scientific Revolutions, University of Chicago
Press, 1970.

Layzer, David, ‘The Arrow of Time’, Scientific American, December 1975.

Levinson, Harry, The Exceptional Executive, Mentor Books, 1971.

Maltz, Maxwell, Psycho-Cybernetics, Wilshire Book Co., 1971.

Nagel, Ernest and Newman, James R., Gddel’s Proof, New York University Press,
1958.

Osborne, Alex F., Applied Imagination, Scribners and Sons, 1963.



Annexes 259

25 Pearce, Joseph Chilton, The Crack in the Cosmic Egg, Pocket Book, 1975.

26 Pearce, Joseph Chilton, Exploring the Crack in the Cosmic Egg, Pocket Book, 1975.

27 Piaget, Jean, Structuralism, Harper Torchbooks, 1971.

28 Polanyi, Michael, Knowing and Being, University of Chicago Press, 1969.

29 Singh, Jagjit, Great Ideas of Modern Mathematics: Their Nature and Use, Dover,
1959.

30 Skinner, B.F., Beyond Freedom and Dignity, Bantam/Vintage Books, 1972.

31 Thompson, William Irwin, At the Edge of History, Harper Colophon Books, 1972.

32 Thompson, William Irwin, Evil and World Order, World Perspectives, Harper and
Row, 1976.

33 Tse-Tung, Mao, Four Essays on China and World Communism, Lancer Books, 1972.

34 Waismann, Friedrich, Introduction to Mathematical Thinking, Harper Torchbooks,
1959.

35 Watts, Alan, The Book, Vintage Books, 1972.

36 Yukawa, Bideki, Creativity and Intuition, Kodansha International LTD, 1973.

Annex B: bibliography of the works of John Boyd

Aerial Attack Study, 1960 (monograph, 147 pages)

A New Conception of Air to Air Combat, August 1976 (presentation, 24 slides)

Destruction and Creation, September 1976 (essay, 16 pages)

Patterns of Conflict, September 1976—December 1986 (presentation, 93 slides)

Organic Design for Command and Control, first draft 1982, release May 1987 (presenta-
tion, 37 slides)

The Strategic Game of ? & ?, first draft 1986, release June 1987 (presentation, 59 slides)

Revelation (presentation, 2 slides)

A Discourse on Winning and Losing, August 1987 (essay Destruction and Creation and
presentation Patterns of Conflict, Organic Design, The Strategic Game, Revelation)

The Conceptual Spiral, July 1992 (presentation, 38 slides), added to A Discourse

The Essence of Winning and Losing, January 1995 (presentation, 5 slides)



Notes

1 Introduction

1

[V SNV I )

~N

10

11

13

14
15

16

Robert Coram, Boyd, The Fighter Pilot Who Changed the Art of War, Boston: Little
Brown & Company, 2002, p. 451.

John Boyd, ‘Abstract’, in 4 Discourse, p. 1.

Ibid.

Coram, op. cit., p. 445.

James Burton, The Pentagon Wars: Reformers Challenge the Old Guard, Annapolis,
MD: Naval Institute Press, 1993, p. 10.

Colin Gray, Modern Strategy, Oxford: Oxford University Press, 1999, pp. 90-1.

In Chapter 2 Boyd’s involvement with the development of AirLandBattle will be
elaborated upon.

British Defence Doctrine, Joint Warfare Publication 0-01, London: Her Majesty’s
Stationery Office, 1997, pp. 4.8-4.9.

See for Boyd’s role for instance Richard Hallion, Storm over Iraq, Air Power and the
Gulf War, Washington, D.C.: Smithsonian Institution Press, 1992, pp. 38-42, and pp.
278-81.

Coram, op. cit., pp. 425, 444. The other two were Mike Wyly and Huba Wass de
Czege, who were closely involved in the doctrinal shifts of the US Marines and US
Army respectively. Chapter 31 of Coram’s book describes Boyd’s role in Desert
Storm.

Ibid., pp. 446-7.

See the interview with general Tommy Franks in P. Boyer, ‘The New War Machine’,
The New Yorker, 30 June 2003, p. 70. In the article the author also introduces the
military reform movement and Boyd’s role in it, asserting that current US Secretary
of Defense Donald Rumsfeld had been influenced in the seventies and eighties and
had become a supporter for military reform and innovation in strategy. Franks
repeated this in his biography An American Soldier, New York: Regan Press, 2004,
on p. 466. However, for a balancing view see William Lind’s reaction to various
commentators ‘The Three Levels of War, Don’t Take John Boyd’s Name in
Vain’, Counterpunch, 3 May 2003. Online. Available at: www.counterpunch.org/
1ind05032003.html (accessed 16 December 2003).

Grant Hammond, The Mind of War, John Boyd and American Security, Washington,
D.C.: Smithsonian Institution Press, 2001, p. 56.

Ibid., p. 11.

See George Stalk, Jr. and Thomas M. Hout, Competing Against Time, How Time-
Based Competition Is Reshaping Global Markets, New York, The Free Press, 1990,
pp- 180—4. The copy of this book in Boyd’s possession includes a note of appreciation
to Boyd by the authors.

Coram, op. cit., p. 429.



17

18

19

20

21

22

23

24

25

26

27

28

Notes 261

General C.C. Krulak, Commandant of the Marine Corps, Inside the Pentagon, 13
March 1997, p. 5.

See Gray, op. cit., p. 91. See for similar interpretation David Fadok, who wrote one
the earliest studies on Boyd, stating that for Boyd the crux of winning becomes the
relational movement of opponents through their respective OODA loops; David S.
Fadok: John Boyd and John Warden: Air Power’s Quest for Strategic Paralysis, in
Col. Phillip Meilinger (ed.), The Paths to Heaven, Maxwell AFB: Air University
Press, 1997, p. 366. Fadok distills the gist from Boyd’s slides and presents them
clearly in a chapter in which he compares and contrasts Boyd and Warden. As such it
is an excellent primer on Boyd’s ideas.

Chairman of Joint Chiefs of Staff, Joint Vision 2010, Washington, D.C.: US Depart-
ment of Defense, 1996, cited in Lonnie D. Henley, ‘The RMA After Next’, Para-
meters, Winter 1999-2000, p. 46. For other examples see for instance Phillip S.
Meilinger, ‘Air Targetting Strategies: An Overview’, in Richard Hallion, Air Power
Confronts An Unstable World, London: Brassey’s, 1997, pp. 60—1; Phillip S.
Meilinger, Ten Propositions Regarding Air Power, Washingon, D.C.: Air Force
History and Museums Program, 1995, pp. 31-2; Gary Vincent’s two articles ‘In the
Loop, Superiority in Command and Control’, Airpower Journal, Vol. VI, Summer
1992, pp. 15-25, and ‘A New Approach to Command and Control, the Cybernetic
Design’, Airpower Journal, Vol. VII, Summer 1993, pp. 24-38. See also Gordon R.
Sullivan and James M. Dublik, ‘War in the Information Age’, Military Review, April
1994, p. 47, where the authors lay out a vision of war in the information age, incorpo-
rating the same pictogram of the OODA loop as used above. Remarkably, Boyd is not
listed as the intellectual father of the OODA loop, suggesting that the OODA con-
struct had already become very commonplace..

Such as Shimon Naveh, In Pursuit of Excellence: The Evolution of Operational
Theory, London: Frank Cass, 1997.

See David R. Mets, ‘Boydmania’, Air & Spacepower Journal, Fall 2004, Vol. XVIII,
no. 3, pp. 98-107.

See examples in note 19. In addition, see Paolo Bartolomasi, ‘The Realities and Chal-
lenges for Concepts and Capabilities in Joint Manoeuvre’, RUSI Journal, August
2000, pp. 8, 9.

Thomas Hughes, ‘The Cult of the Quick’, Airpower Journal, Vol. XV, no. 4, Winter
2001, pp. 57-68. Only in the endnotes does Hughes acknowledge that Boyd’s ideas
are more complex than this interpretation.

See for a recent informed but still unsatisfactory discussion on the merits of the
OODA loop in this respect, for instance, Tim Grant and Bas Kooter, ‘Comparing
OODA & other models as Operational View C2 Architecture’, paper delivered at the
10th International Command and Control Symposium. Online. Available at:
www.ccrp.osd.dod.mil (accessed 15 December 2005).

See Jim Storr, ‘Neither Art Nor Science — Towards a Discipline of Warfare’, RUSI
Journal, April 2001, p. 39. Emphasis is mine. Referring to Karl Popper, Storr states
that ‘induction is unsafe’ and ‘to generalize about formation-level C2 from aircraft
design is tenuous’.

Hammond, op. cit., p. 13.

Coram, op. cit., p. 329. In recent years an attempt has been made to make his work
accessible through the maintenance of a website dedicated to his work. See
www.belisarius.com.

Fadok’s study has been mentioned already. In addition see Anthoni Rinaldi, ‘Com-
plexity Theory and Air Power; a new paradigm for air power in the 21st century’, in
Complexity, Global Politics and National Security, Washington, D.C.: NDU Press.
Online. Available at: www.ndu.edu/ndu/inss/books/complexity/ch10a.html (accessed
11 February 1999), and Michael T. Plehn, ‘Control Warfare: Inside The OODA
Loop’, Maxwell AFB: Air University Press, June 2000.



262 Notes

29

30
31
32
33
34

35
36

37

38

39

41
42
44
45
46
47

48
49

Robert Coram’s work focuses in particular on Boyd’s life and less on Boyd’s stra-
tegic theory. Grant Hammond’s study surpasses Coram in his rendering of Boyd’s
strategic theory, but while touching upon Boyd’s wide array of sources underlying his
work, space restrictions prevented a proper discussion of the intellectual background
of Boyd’s work.

See also Hammond, op. cit., p. 15.

John Boyd, The Strategic Game of ? and ?, p. 58.

The description of military theory and doctrine are derived from Antulio J. Echevar-
ria, After Clausewitz, German Military Thinkers Before the Great War, Lawrence:
University Press of Kansas, 2000, pp. 7-8.

J. Mohan Malik, ‘The Evolution of Strategic Thought’, in Graig Snyder (ed.),
Contemporary Security and Strategy, London: Macmillan, 1999, p. 13.

Carl von Clausewitz, On War, trans. Michael Howard and Peter Paret, Princeton, NJ:
Princeton University Press, 1976, p. 128.

Gray, op. cit., p. 17.

J.C. Wylie, Military Strategy: A General Theory of Power Control, New Brunswick:
Rutgers University Press, p. 13.

André Beaufre, An Introduction to Strategy, New York: Praeger, 1963, p. 22.
Williamson Murray and Mark Grimsley, ‘Introduction: On Strategy’, in Murray,
MacGregor Knox and Alvin Bernstein (eds), The Making of Strategy: Rulers, States,
and War, Cambridge: Cambridge University Press, 1994, p. 1.

Malik, op. cit., p. 14.

Henk W. Volberda and Tom Elfring, Rethinking Strategy, London: Sage Publications,
2001, op. cit., p. 1.

Adopted from Henry Minzberg et al., Strategy Safari, New York: Free Press, 1998,
p. 16.

Gray, op. cit., p. 47.

Gray, ibid., p. 44.

Richard K. Betts, ‘Is Strategy an Illusion?’, International Security, Vol. 25, No. 2,
Fall 2000, p. 5.

Williamson Murray and MacGregor Knox, ‘Conclusion, the future behind us’, in
MacGregor Knox and Williamson Murray, The Dynamics of Military Revolution,
1300-2050, Cambridge: Cambridge University Press, 2001, p. 180.

Gray, op. cit., p. 50.

Ibid., p. 124.

Gary King et al., p. 20.

Bruce Russett and Harvey Starr, World Politics, A Menu for Choice, San Francisco,
1981, p. 32. Laws are hypotheses that are confirmed in virtually all of the classes of
phenomena to which they are applied.

Clausewitz, op. cit., p. 140.

Ibid., p. 141.

Ibid., p. 136. This critique was directed against Jomini and Bulow.

John C. Garnett, Commonsense and the Theory of International Politics, London:
Macmillan, 1984, p. 46.

Alexander George, Bridging the Gap, Theory and Practice in Foreign Policy, Wash-
ington, D.C.: United States Institute of Peace Press, 1993, p. 117.

Gray, op. cit., pp. 125-6.

Ibid., p. 128.

In fact, most strategic theorists argue that a specific method will most likely under all
circumstances provide victory. Famous authors such as Jomini, Douhet and Liddell
Hart were not above that.

Gray, op. cit., p. 36.

See John Tetsuro Sumida, Inventing Grand Strategy and Teaching Command, Wash-
ington, D.C.: The Woodrow Wilson Center Press, Washington, D.C., 1997, p. xix.



60

61

70
71
72
73
74
75
76

77

78
79
80
81

83

84

85
86

87

Notes 263

Stephen M. Walt, ‘The Search for a Science of Strategy’, International Security,
Summer 1987, Vol. 12, no. 1, p. 141.

See Alexander George, Bridging the Gap, Theory and Practice in Foreign Policy,
Washington, D.C.: United States Institute of Peace Press, 1993, for a discussion on
the value of theory for foreign policy making which is quite relevant for understand-
ing the value of strategic theory.

Ibid., p. xviii.

Gray, op. cit., pp. 35-6.

Ibid., p. 123.

Ibid., p. 134.

Ibid., p. 4.

Ibid., pp. 24-6.

Bernard Brodie, War and Politics, New York: Macmillan, 1973, p. 452.

See for instance Ken Booth, ‘The Evolution of Strategic Thinking’, in John Baylis,
Ken Booth, John Garnett and Phil Williams, Contemporary Strategy, Volume I,
second edition, New York: Holmes & Meier, 1987.

Avi Kober, ‘Nomology vs Historicism: Formative Factors in Modern Military
Thought’, Defense Analysis, Vol. 10, No. 3, 1994, p. 268.

This is similar to Anthony Giddens’ notion of ‘reflexivity’, as will be discussed in
Chapter 4.

Luttwak, Strategy, the Logic of War and Peace, Cambridge, MA: Harvard University
Press, 1987.

See Chapter 7 for a brief discussion on asymmetric warfare.

Todd Stillman, ‘Introduction: Metatheorizing Contemporary Social Theorists’, in
George Ritzer, The Blackwell Companion to Major Contemporary Social Theorists,
Oxford: Blackwell Publishing, 2003, p. 3.

Mintzberg et al., op. cit., pp. 8-9. See also Volberda, op. cit., p. 7.

Quincy Wright, The Study of International Relations, New York: The University of
Chicago Press, 1955, p. 149.

Kober, op. cit., p. 268. Actually he also states that the way lessons are learned affects
military theory. However, Kober fails to show to what extent it is markedly different
in its effect on theory making, as compared to the more thoroughly discussed factor
of the nature of war.

Ibid., pp. 272-3.

Ibid., p. 276.

Azar Gat, Fascist and Liberal Visions of War, Oxford: Clarendon Press, 1998, p. 175.
Ibid., pp. vii, viii.

Azar Gat, The Origins of Military Thought, Oxford: Clarendon Press, 1989, p. 25.
Azar Gat, The Development of Military Thought: The Nineteenth Century, Oxford:
Clarendon Press, Oxford, 1992, p. 1. See also Gat, A4 History of Military Thought,
From the Enlightenment to the Cold War, Oxford: Oxford University Press, 2001,
Book I, pp. 141-51 for a short discussion of the shifting intellectual Zeitgeist that
occurred around 1800.

Amos Perlmutter, ‘Carl von Clausewitz, Enlightenment Philosopher: A Comparative
Analysis’, The Journal of Strategic Studies, Volume 11, March 1988, number 12,
p. 16.

Ibid., p. 12.

See also Peter Paret, who argues that Clausewitz, both in method and in terminology,
was influenced by the philosophers of the Enlightenment and of German idealism,
such as Kant, Herder and Fichte, who inspired him not only directly through their
works but also through the filter of German historical writings that was influenced by
them. See Peter Paret, Clausewitz and the State, Princeton, NJ: Princeton University
Press, 1976, p. 84.

Robert P. Pellegrini, The Links Between Science and Philosophy and Military Theory,



264 Notes

88

89
90
91
92

93
94
95

Understanding the Past; Implications for the Future, Maxwell A.F.B., AL: Air Uni-
versity Press, June 1995, p. 33.

Barry Watts, The Foundations of US Air Doctrine, the Problem of Friction in War,
Maxwell A.F.B., AL: Air University Press, 1984, p. 106. Laplace established that the
solar system was stable and completely determined by physical laws, hence entirely
predictable.

Ibid., p. 108.

Ibid., p. 116.

Ibid., pp. 119, 121.

This is not incidentally similar to Boyd’s use of these scientists. As Watts explained
to the author, he was thoroughly familiar with Boyd’s maturing work, and had fre-
quent detailed and long discussions with him about Boyd’s ideas as well as on scient-
ific ideas in general.

Ibid., p. 109.

Ibid., p. iii.

Ibid., p. 8.

2 The seeds of a theory and the fertile soil

1

2

AN AW

Karl Popper, The Logic of Scientific Discovery, New York: Routledge, 1968,
p. 32.

This list is based on Jeffrey Cowan (2000), From Fighter Pilot to Marine Corps
Warfighting. Online. Available at: www.defence-and-society.org/FCS_Folder/Boyd_
thesis.htm (accessed 14 August 2002), pp. 29-30; and Grant T. Hammond, The
Mind of War, John Boyd and American Security, Washington, D.C.: Smithsonian
Institution Press, 2001, p. 155.

Hammond, op. cit., p. 35.

Ibid., p. 39.

Ibid., pp. 44, 46-7; Cowan, op. cit., pp. 11-12.

See Robert Coram, Boyd, The Fighter Pilot Who Changed the Art of War, Boston:
Little Brown & Company, 2002, pp. 127-34, for an anecdotal account of the way
Boyd gained this insight and made the analogy to air combat.

Ibid., p. 127. Both Hammond and Coram rightfully discuss the importance of Tom
Christie in the development of EM Theory.

See Hammond, op. cit., pp. 52-61 and Cowan, op. cit., pp. 12—13.

Coram deals extensively with Boyd’s involvement in the design of the F-15 and the
F-16 in Part II.

Richard P. Hallion, Storm over Iraq, Air Power and the Gulf War, Washington, D.C.:
Smithsonian Institution Press, 1992, p. 38. See also Cowan, op. cit., pp. 13—15, and
Hammond, op. cit., pp. 67-100. All attest to Boyd’s considerable influence.

This section benefited from some corrective suggestions by Barry Watts.

See Hammond and Hallion as well as James Burton, The Pentagon Wars: Reformers
Challenge the Old Guard, Annapolis, MD: Naval Institute Press, 1993.

Hammond, op. cit., pp. 121-3.

James Burton, op. cit., pp. 46, 49.

John Boyd, ‘A New conception for Air-to-Air Combat’, slides 6, 18, underlining in
original.

Ibid., p. 19.

Ibid., p. 21.

Ibid., p. 22.

Ibid., p. 23.

According to Barry Watts, as communicated to the author, those views were rein-
forced if not preceded by the strong opinion of Pierre Sprey, one of Boyd’s close
associates.



21

22

23
24
25
26
27

29

30

32
33
34
35
36

37

38

50

52
53
54
55

Notes 265

Julian S. Corbett, Some Principles of Maritime Strategy, Annapolis, MD: Naval
Institute Press, 1988 (originally published in 1911).

T.E. Lawrence, The Seven Pillars of Wisdom, Ware, Hertfordshire: Wordsworth
Editions, 1997, p. 177.

Ibid., p. 178.

Ibid., p. 179.

Ibid., pp. 185-6.

Ibid., pp. 182-4.

Ibid., pp. 188-90.

Ibid., p. 185.

Azar Gat, Fascist and Liberal Visions of War, Fuller, Liddell Hart, Douhet and
other Modernists, Oxford: Clarendon Press, 1998, p. 33.

Ibid. Gat cites from Guderian’s work.

J.F.C. Fuller, The Conduct of War, 1789-1961: A Study of the Impact of the French,
Industrial and Russian Revolutions on War and Its Conduct, New Brunswick, NJ:
Da Capo Press, 1992, pp. 242-3.

Ibid.

Gat, op. cit., p. 40.

Ibid., p. 39.

For the evidence of Liddell Hart’s plagiarism see Gat, op. cit., pp. 146-50.

The bibliography attached to Patterns of Conflict shows Boyd studied the following
works by Liddell Hart: 4 Science of Infantry Tactics Simplified (1926); The Future
of Infantry (1933); The Ghost of Napoleon (1934); The German Generals Talk
(1948); and Strategy (1967).

For this study I used the second revised edition of 1967, the one Boyd also read and
which he heavily annotated.

Liddell Hart has been thoroughly criticized for his methods, his sloppy history and
his misinterpretation of Clausewitz and the actions of senior military figures in
World War 1. However, recently several authors acknowledge that Liddell Hart’s
later work is more sophisticated and original, that indeed the Blitzkrieg practitioners
were inspired by Fuller and Liddell Hart, and that his interpretation of Clausewitz is
not too wide off the mark altogether. See for instance Alex Dachev, ‘Liddell Hart’s
Big Idea’, Review of International Studies (1999), 25, pp. 29-48.

Gat, op. cit., pp. 150-3.

Ibid.

Jay Luvaas, ‘Clausewitz: Fuller and Liddell Hart’, Journal of Strategic Studies, 9
(1986), p. 209.

Liddell Hart, Strategy, p. 212.

Ibid.

Ibid., pp. 321-2.

Ibid., p. 323.

Ibid., p. 324.

Ibid., my emphasis partly.

Here Boyd actually noted in the margins that this equates to ‘getting inside the
adversary’s OODA or mind-space-time framework’.

Ibid., p. 327. Emphasis in original. Here we see Liddell Hart outlining an idea
similar to the concept of ck’i and cheng; the unorthodox and the orthodox and the
idea of shaping the opponent, as will be explained in more detail below.

Ibid.

Ibid., p. 329. Emphasis is mine.

Ibid.

Ibid., p. 330.

Ibid. Emphasis is mine.

Ibid., pp. 335-6.



266 Notes

56
57

67
69

70
71

72

74
75

76
77

78
79

80

81

82

In Hammond, op. cit., p. 105.

It also helps to explain some of the terms Boyd put in his slides without much expla-
nation. The following is based on my chapter titled ‘Asymmetric Warfare: Redis-
covering the Essence of Strategy’, in John Olson, Asymmetric Warfare, Oslo: Royal
Norwegian Air Force Academy Press, 2002.

For some additional meanings see Roger Ames (transl.), Sun Tzu, The Art of
Warfare, New York: Ballantine Books, 1993, p. 73.

Taken from Ralph D. Sawyer (transl.), Sun Tzu: The Art of War, New York: Barnes
and Noble, 1994.

Ibid., p. 191.

Ibid., p. 178.

Ibid., p. 179.

Ibid., p. 177.

Ibid., p. 224.

Ames, op. cit., p. 84.

See Sawyer, op. cit., p. 193: ‘The army’s disposition if force (hsing) is like water.
Water’s configuration avoids heights and races downward. The army’s disposition
of force avoids the substantial and strikes the vacuous. Water configures its flow in
accord with the terrain; the army controls its victory in accord with the enemy. Thus
the army does not maintain any constant strategic configuration of power (shih),
water has no constant shape. One who is able to change and transform in accord
with the enemy and wrest victory is termed spiritual.’

Ames, op. cit., p. 84.

Sawyer, op. cit., p. 224.

Ibid., p. 178.

Ibid., p. 199.

Sun Tzu’s military thought has frequently been erroneously identified solely with

deceit and deception. These two terms, however, connect ideas that ultimately need
to produce surprise. Only twice do deception and deceit appear explicitly in the
book.

Ibid., p. 188.

Ibid., p. 220.

Ibid., p. 193.

See Sawyer, op. cit., p. 187: ‘In general in battle one engages with the orthodox and
gains victory through the unorthodox [. . .] the changes of the unorthodox and ortho-
dox can never be completely exhausted. The unorthodox and the orthodox mutually
produce each other, just like an endless cycle. Who can exhaust them?’

Ibid., pp. 147-50.

The source for this section is O’Dowd and Waldron, ‘Sun Tzu for Strategists’, Com-
parative Strategy, Volume 10, 1991, pp. 31-2.

See Coram, op. cit., Chapter 19, for Boyd’s command experience in Thailand.

See for instance Edward Luttwak, ‘The Operational Level of War’, International
Security, Winter 1980/81 (Vol. 5, No. 3), pp. 61-79.

Or almost unpaid: he did receive symbolic payment in order to retain access to the
Pentagon. I am endebted to Chet Richards for this remark.

See Hammond, op. cit., pp. 101-17 for a full discussion of Boyd’s role and the
activities of the reform movement, as well as Coram, Chapters 25 to 31, in particular
Chapter 25. See also Lieutenant Colonel Mark Hamilton, ‘Maneuver Warfare and
All That’, Military Review, January 1987, p. 3; William Lind, ‘Defining Maneuver
Warfare for the Marine Corps’, Marine Corps Gazette, March 1980, p. 56; and
William Lind, Colonel Keith Nightengale, Captain John Schmitt, Colonel Joseph
Sutton, Lieutenant Colonel G.I. Wilson, ‘The Changing Face of War, Into the Fourth
Generation’, Military Review, October 1989, p. 4.

For two balanced and thorough critical discussions see John J. Mearsheimer,



83
84

85

86

87

88

99
100
101

102

103
104
105
106
107

Notes 267

‘Maneuver, Mobile Defense, and the NATO Central Front’, International Security,
Winter 1981/82 (Vol. 6, No. 3), pp. 104-22, and Richard K. Betts, ‘Conventional
Strategy, New Critics, Old Choices’, International Security, Spring 1983 (Vol. 7,
No. 4), pp. 140-63, from which this assessment was gleaned.

Bernard Brodie, War and Politics, New York: Macmillan, 1973, p. 473.

See Colin Gray, ‘Strategy in the Nuclear Age’, in Williamson Murray, MacGregor
Knox and Alvin Bernstein, The Making of Strategy, Rulers, States, and War, Cam-
bridge: Cambridge University Press, 1994, pp. 587-93.

Larry H. Addington, The Patterns of War Since the Eighteenth Century, Blooming-
dale: Indiana University Press, second edition, 1994, p. 290. For a critical view on
this see for instance Richard K. Betts, ‘Should Strategic Studies Survive?’, World
Politics, Vol. 50, No. 1, 1997.

Benjamin Lambeth, The Transformation of American Air Power, Santa Monica:
RAND, 2000, p. 35.

Russell F. Weighly, The American Way of War, A History of United States Military
Strategy and Policy, New York: Macmillan Publishing Co., 1973, p. 476. In Europe
US units were stationed to share risk and signal commitment, as well as to act as a
trigger. They were not expected to hold off a large scale Soviet invasion with con-
ventional fighting for long, and defense plans in the 1960s did not exceed ninety
days of conventional fighting. See Phil Williams, ‘United States Defence Policy’, in
John Baylis, et al., Contemporary Strategy, Theories and Policies, New York:
Holmes and Meter, 1975, pp. 196-206.

See for instance Andrew Krepinevich, The Army and Vietnam, Baltimore: Johns
Hopkins University Press, 1986, Chapter 2; Stephen Peter Rosen, Winning the Next
War, Ithaca: Cornell University Press, 1991, Chapter 1; Deborak Avant, Political
Institutions and Military Change, Ithaca: Cornell University Press, 1994, Chapter 3;
and M.L.R. Smith, ‘Strategy in an Age of “Low Intensity” Warfare’, in Isabelle
Duyvesteyn and Jan Angstrom (eds), Rethinking the Nature of War, Abingdon:
Frank Cass, 2005.

Hallion, op. cit., p. 48.

Hammond, op. cit., p. 106.

Hallion, op. cit., p. 18.

Lambeth, op. cit., p. 69; Shimon Naveh, In Pursuit of Excellence, The Evolution of
Operational Theory, London: Frank Cass, 1997, p. 254.

Lambeth, op. cit., pp. 54-5.

Ibid., pp. 55-6.

See James Fallows, National Defense, New York: Random House, 1981, pp. 15-17.
Burton, op. cit., p. 43.

Brodie, op. cit., p. 458.

See Paul Johnston, ‘Doctrine is not Enough: the Effect of Doctrine on the Behavior
of Armies’, Parameters, Autumn 2000, pp. 30-9, for a short if somewhat too rosy
account of this change in atmosphere.

See Lambeth, op. cit., pp. 59-81.

Weighley (1973), pp. 475-7.

Andrew Latham, ‘A Braudelian Perspective on the Revolution in Military Affairs’,
European Journal of International Relations, Vol. § (2), June 2002, p. 238.

Peter Faber, ‘The Evolution of Airpower Theory in the United States’, in John Olson
(ed.), Asymmetric Warfare, Oslo: Royal Norwegian Air Force Academy Press, 2002,
p- 109.

Coram, op. cit., p. 322.

Hammond, op. cit., p. 154.

Ibid., p. 17. See also Coram, op. cit., p. 309; and Cowan, op. cit., p. 17.

Cowan, op. cit., p. 19.

Ibid., pp. 23—-8; Hammond, op. cit., pp. 195—6; Coram, op. cit., Chapters 27-8.



268 Notes

108

109
110

111
112

113

114

115

116

117

118

119

120

121
122

123

Marine Corps Doctrinal Publication 1, Warfighting, Washington, D.C.: Department
of Defense, 1997, p. 74.

Ibid., p. 77.

John Schmitt, ‘Command and (Out of) Control: The Military Implications of Com-
plexity Theory’, in David Alberts and Thomas Czerwinski, Complexity, Global Poli-
tics and National Security, Washington, D.C.: National Defense University Press,
1998, Chapter 9.

Ibid., preface, p. 2.

See General Donn A. Starry, ‘Tactical Evolution — FM 100-5°, Military Review,
August 1978, pp. 2-11, for an account by one of the leading senior officers of this
reorientation process.

Richard Lock-Pullan, ‘“An Inward Looking Time”: The United States Army,
1973-1976°, The Journal of Military History, 67, April 2003, p. 485.

Ibid., pp. 486-90. See for a contemporary feeling of the mood, for instance Major
Marc B. Powe, ‘The US Army After The Fall of Vietnam’, Military Review, Febru-
ary 1976, pp. 3-17.

See for instance William (Bill) Lind, ‘Some Doctrinal Questions for the United
States Army’, Military Review, March 1977, pp. 54—65; Archer Jones, ‘The New
FM 100-5: A View From the Ivory Tower’, Military Review, February 1977, pp.
27-36; Major John M. Oseth, ‘FM 100-5 Revisited: A Need for Better “Foundations
Concepts™?’, Military Review, March 1980, pp. 13—19; Lieutenant Colonel Huba
Wass de Czege and Lieutenant Colonel L.D. Holder, ‘The New FM 100-5", Military
Review, July 1982, pp. 24-35.

Conrad C. Crane, Avoiding Vietnam: The US Army’s Response to Defeat in South-
east Asia, US Army Carlisle Barracks: Strategic Studies Institute, September 2002,
pp. v, 4. Donn Starry too saw this as one of the merits of the 1976 version of FM
100-5.

Captain Anthony Coroalles, ‘Maneuver to Win: A Realistic Alternative’, Military
Review, September 1981, p. 35.

Ibid. Coroalles for instance refers to an article in The Marine Corps Gazette of
December 1979 titled ‘“Winning Through Maneuver’ by Captain Miller.

See, for instance, Colonel Wayne A. Downing, ‘Firepower, Attrition, Maneuver, US
Army Doctrine: A Challenge for the 1980s and Beyond’, Military Review, January
1981, pp. 64-73; Roger Beaumont, ‘On the Wehrmacht Mystique’, Military Review,
January 1981, pp. 44-56; Archer Jones, ‘FM 100-5: A view from the Ivory Tower’,
Military Review, May 1984, pp. 17-22; Major General John Woodmansee,
‘Blitzkrieg and the AirLand Battle’, Military Review, August 1984, pp. 21-39;
Colonel Huba Wass de Czege, ‘How to Change an Army’, Military Review, Novem-
ber 1984, pp. 32—49; Captain Antulio J. Echevarria I, ‘Auftragstaktik: in its Proper
Perspective’, Military Review, October 1986, pp. 50—6; Daniel Hughes, ‘Abuses of
German Military History’, Military Review, December 1986, pp. 66-76; Major
General Edward Atkeson, ‘The Operational Level of War’, Military Review, March
1987, pp. 28-36.

Coroalles, op. cit., pp. 37-8. See for reference to Boyd and the OODA loop in the
development of US Army doctrine also Naveh, op. cit., pp. 256-62, 297, 301.

Ibid., p. 38.

Good short descriptions are provided by Hallion, op. cit., pp. 72—82; Lambeth, op.
cit., pp. 83-91; and Richard M. Swain, ‘Filling the Void: The Operational Art and
the US Army’, in B.J.C. McKercher and Michael A. Hennessy, The Operational Art,
Developments in the Theories of War, Westport: Preager, 1996. For a very detailed
account see Naveh, op. cit., Chapters 7 and 8.

Lambeth, op. cit., p. 91; and General William Richardson, ‘FM 100-5, The AirLand
Battle in 1986°, Military Review, March 1986, pp. 4-11 (Richardson was the com-
mander of the organization responsible for the publication of the new doctrine).



124
125
126
127

128
129
130
131

Notes 269

Naveh, op. cit., pp. 252—-6.

Burton, op. cit., pp. 434.

Ibid., p. 51.

Department of Defense, Field Manual 100-5, Operations, Washington, D.C.:
Department of the Army, 1982, Section 2—-1. Boyd, however, never accepted the
principle of synchronization.

Hallion, op. cit., pp. 77-8.

Naveh, op. cit., p. 252.

Steven Metz, ‘The Next Twist of the RMA’, Parameters, Autumn 2000, p. 40.
Burton, op. cit., p. 44.

3 Science: Boyd’s fountain

1

2

10

Grant T. Hammond, The Mind of War, John Boyd and American Security, Washing-
ton, D.C.: Smithsonian Institution Press, 2001, p. 118.

Robert Coram, Boyd, The Fighter Pilot Who Changed the Art of War, Boston: Little
Brown & Company, 2002, p. 271.

Hammond, Burton and Corum make frequent references to Boyd’s obsessive study
and his frequent late-night phone calls. See for instance Coram, op. cit., pp. 319-20
and Hammond, op. cit., pp. 1806, and James Burton, The Pentagon Wars: Reform-
ers Challenge the Old Guard, Annapolis, MD: Naval Institute Press, 1993, p. 44.
Peter Faber, in John Olson, Asymmetric Warfare, Oslo: Royal Norwegian Air Force
Academy Press, 2002, p. 58.

Peter Watson, 4 Terrible Beauty, The People and Ideas that Shaped the Modern
Mind, London: Phoenix Press, 2000, Chapter 33.

Francis Fukuyama, The Great Disruption, Human Nature and the Reconstitution of
Social Order, New York: The Free Press, 1999. See also Eric Hobsbawm, The Age
of Extremes, A History of the World, 1914-1991, New York, Vintage Books, 1994,
Chapter 14 in particular.

Watson, op. cit., pp. 595-6.

His list of personal papers includes, for instance, Donella Meadows et al., The
Limits to Growth: A Report to the Club of Rome’s Report on the Predicament of
Mankind, New York: Signet, 1972; as well as Mihajlo Mesarovic and Eduard Pestel,
Mankind at the Turning Point: The Second Report to the Club of Rome, New York:
E.P. Dutton & Co., 1974; and Jan Tinbergen, Rio: Reshaping the International
Order: A Report to the Club of Rome, New York: Signet, 1977.

Robert Heilbroner, An Inquiry into The Human Prospect, New York: W.W. Norton
& Company, 1974, p. 13. Heilbroner also touches upon the Rome Report. Jeremy
Rifkin’s work, Entropy, A New World View, New York: The Viking Press, 1980, is
another book in this vein and also appears in Boyd’s list of personal papers. This
book popularized Nicholas Georgescu-Roegen’s book The Entropy Laws and the
Economic Process, Cambridge, MA: Harvard University Press, 1971, a book central
to Boyd’s essay.

This influence should not be underestimated. Robert Persig’s book was a bestseller
in Boyd’s time and a manifestation of the sense of crisis of the rational (western)
mode of thinking. The character, Phaedrus, sees the social crisis of the ‘most tumul-
tuous decade of this century’ as the result of western reductionist and analytical
mindset which has lost sight of the elements of quality and wholeness. It contains
extensive sections of dialogue and critique on western philosophers from Aristotle,
to Hume, Kant and Hegel up to Henry Poincaré, who noted already in the nineteenth
century the relevance of the act of observation and selecting facts for observation in
the scientific enterprise, thus negating the existence of objectivity. The book that
offers the way out for Phaedrus is the ancient Chinese book the 7ao I Ching of Lao
Tzu, a book also on Boyd’s list of personal papers.
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Monod’s book too is on Boyd’s list. Interestingly, Monod’s book includes the idea
that living things, as isolated, self-contained energetic systems, seem to operate
against entropy, an idea included in Boyd’s work.

Steven Pinker, How the Mind Works, New York: Norton & Company, 1997,
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Joseph Chilton Pearce’s The Crack in the Cosmic Egg, on p. 95; in Piaget’s Struc-
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86, 162; and in Polanyi’s Knowing and Being, on p. 155.
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edition, 1989, p. 190. See Chapter 11 for a full explanation of the idea of meme.
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Boyd, Destruction and Creation, p. 3.

In the 1990s his work has come to be seen by many philosophers as part of the shift
to a postmodern context for philosophical thought.

Watson, op. cit., p. 472.
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Ibid., p. 31.

Ibid., p. 36.

As did Imre Lakatos. Lakatos will not be discussed here as available sources do not
indicate specifically that Boyd read any of his material. For a general overview of
recent history of the philosophy of science see, for instance, the essays of Peter
Machamer, John Worrall and Jim Woodward, in Peter Machamer and Michael Sil-
berstein, The Blackwell Guide to the Philosophy of Science, Oxford: Blackwell Pub-
lishers, 2002. For more technical and more polemic studies see, for instance, Adam
Morton, ‘The Theory of Knowledge: Saving Epistemology from the Epistemolo-
gists’ and Noretta Koertge, ‘New Age Philosophies of Science: Constructivism,
Feminism and Postmodernism’, all in Peter Clark and Katherina Hawley, Philo-
sophy of Science Today, Oxford: Clarendon Press, 2000; and Steve Fuller, ‘Being
There with Thomas Kuhn: A Parable for Postmodern Times’, History and Theory,
October 1992, Vol. 31, Issue 3, pp. 241-75. In this article the influence of Polanyi is
also addressed. For a concise critique of Kuhn see Deutsch, op. cit., in particular
Chapter 13.

Chalmers, op. cit., p. 91.

Fritjof Capra, The Web of Life, A New Scientific Understanding of Living Systems,
New York, Anchor Books, 1997, p. 5.

John Steinbrunner, The Cybernetic Theory of Decision, Princeton, NJ: Princeton
University Press, 1974, p. 10.

Chalmers, op. cit., p. 118.

Ibid., pp. 108, 112.

Capra, op. cit., 1997, p. 5.

Ilya Prigogine and Isabella Stengers, Order Out Of Chaos, Man’s New Dialogue
With Nature, London: Flamingo, 1984, p. 308.

Ludwig von Bertalanffy, General Systems Theory, New York: George Brazilier,
1968, p. 18.

Chalmers, op. cit., pp. 115, 121.

Ibid., p. 118, emphasis is mine to highlight the connection with Boyd’s use of
wording.

Boyd, Destruction and Creation, p. 7.

Boyd, The Conceptual Spiral, p. 22. All underlining in original.

Ibid., p. 23.

Ibid., p. 24.

Ibid., p. 31. Although it is likely that Boyd followed Kuhn in this idea of creative
destruction, it cannot be ruled out that Boyd was also influenced by Joseph Schum-
peter, whose work Capitalism, Socialism and Democracy Boyd had read. Schum-
peter is credited with the idea of the merits of creative destruction as an engine for
economic growth.

Ibid., pp. 37-8. Italics are mine.

Watson, op. cit., pp. 740, 757.

Fritjof Capra, The Turning Point, New York: Bantam Books, 1991 [1975], pp. 56-7.
I deliberately refer directly to this book as it is one read by Boyd in the early stages
of his research but the issue of determinism is also discussed at length in other books
Boyd read.

Steven Best and Douglas Kellner, The Postmodern Turn, New York: The Guilford
Press, 1997, p. 203.

Ibid., p. 202.

See Rifkin, op. cit., p. 224; Prigogine and Stengers, op. cit., p. 309; and Murray
Gell-Mann, The Quark and the Jaguar, Adventures in the Simple and the Complex,
New York: Freeman & Company, 1994, p. 136.

Fritjof Capra, The Tao of Physics (Boston: Shambala, 3rd edition, 1991 [1975]
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At Georgia Tech Boyd had studied James B. Jones and George A. Hawkins, Engin-
eering Thermodynamics (1960), but later works, such as Rifkin’s, take the concept
far beyond the realm of engineering.

Fritjof Capra, The Turning Point, New Y ork, Bantam Books, 1982, pp. 72-4.
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Capra (1975), op. cit., pp. 61-2.

Ibid., p. 81 (note that this work was on Boyd’s early reading lists).

Gary Zukav’s, The Dancing Wu Li Masters: An Overview of the New Physics, New
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Ibid., p. 125.

Cited in Capra (1997), op. cit., p. 40.

Prigogine and Stengers (1984), op. cit., pp. 222-5.
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in the bibliographies of his first papers, his personal papers include a large number
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Werner Heisenberg’s Physics and Philosophy: The Revolution in Modern Science
(1962).

Fritjof Capra, The Tao of Physics, Boston: Shambala, 3rd edition, 1991, p. 54. The
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Jean Piaget, Structuralism, London: Routledge and Kegan Paul, 1971, p. 44.

Ibid., p. 140.

Another study on structuralism Boyd had read, Howard Gardner’s The Quest for
Mind, Piaget, Levi-Strauss and the Structuralism Movement, Chicago: University of
Chicago Press, 1972, actually regards structuralism as the ‘worldview’ that took
hold during the 1960s.

Capra (1982), op. cit., pp. 77-8.

Ludwig von Bertalanfty, op. cit., p. 186.

Prigogine and Stengers (1984), op. cit., p. XXix.
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Watson, op. cit., p. 757.

Capra (1997), op. cit., p. 5; Prigogine and Stengers (1984), op. cit., p. xxvii.

Ibid., p. 309.

Capra (1997), op. cit., p. 31. A similar discussion can be read in Piaget’s Structural-
ism.

Ibid., pp. 29-35.

Bertalanffy, op. cit., p. 19.

James Bryant Conant, Two Modes of Thought, New York: Trident Press, 1964, p.
31. This short book includes several examples of scientific breakthroughs in the
nineteenth century.

Ibid., p. 91.

Destruction and Creation; pp. 5-6.

The Strategic Game of ? and ?, p. 10.

In the bibliography of Destruction and Creation he lists also Maxwell Maltz,
Psycho-Cybernetics (1971). The personal papers include U.S. Anderson; Success-
Cybernetics: the Practical Application of Human-Cybernetics (1970), F.H. George,
Cybernetics (1971) and Y. Sabarina, Cybernetics Within Us (1969), and Marvin
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Karlins and Lewis Andrews, Biofeedback: Turning on the Power of Your Mind
(1973) and Norbert Wiener’s The Human Use of Human Beings: Cybernetics and
Society (1967). Chilton Pearce’s works, too, include many references to cybernetics.
After Capra (1996), p. 59.

Joseph O’Connor and Ian McDermott, The Art of Systems Thinking, San Francisco:
Thorsons, 1997, p. 236.

Capra (1997), op. cit., pp. 56-64.

Ibid., p. 43.

Bartallanfty, op. cit., p. 94.

Ibid., p. 39.

Ibid., p. 141.

W. Ross Ashby, An Introduction to Cybernetics, New York: John Wiley & Sons,

1956, pp. 127-31.

Bertalanffy, op. cit., p. 150. In popular systems thinking, this feature is enclosed in
the notion of feedforward, actions which are the result of expectation and anticipa-
tion. See O’Connor and McDermott, op. cit., pp. 48-52.

Capra (1997), op. cit., pp. 46-50.

Watson, op. cit., pp. 495-6.

Ibid., p. 551.

Boyd, Patterns of Conflict, p. 128. On p. 159 in Chilton Pearce’s The Crack in the
Cosmic Egg Boyd noted that a passage reminded him of his idea of ‘survival on our
own terms — capacity for independent action’.

Dennis Coon, Essential of Psychology, Pacific Grove, CA: Brookes/Cole, 7th
edition, p. 17.

Machamer, op. cit., p. 10; and Rick Grush, ‘Cognitive Science’, in Machamer and
Silberstein, op. cit., Chapter 13.

Adapted from Peter H. Lindsay and Donald A. Norman, Human Information Pro-
cessing, New York: Academic Press, 1977, p. 689. Similar ones can be found in
books Boyd read, such as Daniel Goleman’s Vital Lies, Simple Truths (1985), on pp.
58, 63, 64.

O’Connor and McDermott, op. cit., p. 118, and Coon, op. cit., p. 279. See also
Gareth Morgan, Images of Organizations, Beverly Hills, CA: Sage, 1986, Chapter 4,
in particular pp. 84-97.

Ibid., op. cit., p. 119.

One very readable account Boyd studied was, for instance, Howard Gardner, The
Mind’s New Science, A History of the Cognitive Revolution, New York: Basic
Books, 1985. Other works he read that are considered part of the cognitive revolu-
tion include John von Neumann, The Computer and the Brain (1958), Norbert
Wiener, The Human Use of Human Beings, Cybernetics and Society (1967) and
Gilbert Ryle, The Concept of Mind (1966); Richard Restak, The Brain, The Last
Frontier (1979); Marvin Minsky, The Society of Mind (1986).

Gregory Bateson, Mind and Nature, A Necessary Unity, Cresskill, NJ: Hampton
Press, 2002.

Sergio Manghi, ‘Foreword’, in Bateson, op. cit., p. Xi.

Monod, op. cit., p. 149.

Ibid., p. 154.

See for instance Gardner, op. cit.

Rick Grush, ‘Cognitive Science’, in Machamer and Silberstein, op. cit., pp. 273-7.
In Structuralism, Piaget advanced the idea that there are ‘mental structures’ that
exist midway between genes and behavior. Mental structures build up as the organ-
ism develops and encounters the world. Structures are theoretic, deductive, a
process. Interestingly, Piaget was influenced by, e.g., Ludwig von Bertalanffy. See
Watson, op. cit., pp. 629-30.

Ibid., p. 674. Bronowski, another author Boyd studied, meanwhile highlighted the
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power of for instance literature and poetry to provide meaning and to develop new
insights, thus allowing for a large measure of subjectivism. See Jacob Bronowski,
The Identity of Man, New York: Prometheus Books, [1964] 2002.

This is an important quotation from Hall’s work (to be found on p. 42). It is (with
Clifford Geertz’ work) one of the few works in the bibliography of Patterns of Con-
fict that has culture as its main subject. A very brief summary of Hall’s view of
culture is as follows: culture = models/templates. Culture is innate but learned (i.e.
we are born with the physical necessity and capacity to specialize our bodies, brains,
hearts in line with cultural patterns). Culture is living, interlocking system(s) — touch
one part, the rest moves. Culture is shared; it is created and maintained through rela-
tionship. It is also a highly selective screen between man and the outside world.
Culture designates what we pay attention to and what we ignore. Hall discusses
‘monochromatic’ organizations and argues that, as they grow larger, they turn
inward, becoming blind to their own structure; they grow rigid and are even apt to
lose sight of their original purpose (p. 24). Another topic frequently advanced is the
fact that ‘we have been taught to think linearly rather than comprehensively’ (p. 11),
a ‘compartmentalized way of thinking’ (p. 12). Interestingly, Hall also included a
quote from J. Bronowski that was close to Boyd’s heart: ‘There is no absolute know-
ledge, and those who claim it, whether they are scientists or dogmatists, open the
door to tragedy’ (p. 71).

Grush, op. cit., p. 275.

Piaget, op. cit., p. 51.

Capra (1996), op. cit., pp. 51-68.

O’Connor and McDermott, op. cit., pp. 63-5.

Edward Borodzicz and Kees van Haperen, ‘Individual and Group Learning in Crisis
Simulations’, in Journal of Contingencies and Crisis Management, Vol. 10, No. 3,
September 2002, p. 141. The authors have copied the model from D. Kolb, Experi-
ential Learning: Experience as the Source of Learning and Development, which was
published in 1984. Later studies and concepts such as Recognition Primed Decision
making explore the influence of training and experience in similar loop models,
affirming Boyd’s model (see for instance Gary Klein, ‘Strategies of Decision
Making’, Military Review, May 1989; and Sources of Power, How People Make
Decisions, Cambridge, MA: MIT Press, 1999). Interestingly though, Boyd’s reading
list does not include any of the well-known works on crisis decision-making theory
emerging from political science during the 1970s and 1980s, such as Graham
Allison’s 1971 landmark study Essence of Decision, Robert Jervis’ Perception and
Misperception in International Politics (1976) and Irvin Janis’ Groupthink (1982).
Piaget (1971), op. cit., p. 133.

O’Connor and McDermott, op. cit., pp. 140-1.

Peter Senge, The Fifih Discipline, The Art and Practice of The Learning Organi-
zation, London: Doubleday, 1992, p. 150. This book is a highly popular systems-
theory based work on organizational learning.

Boyd would underline several citations of Senge in other books such as John Briggs
and F. David Peat, Turbulent Mirror, An Illustrated Guide to Chaos Theory and the
Science of Wholeness, New York: Harper & Row, 1989, pp. 176-80, 200.
Destruction and Creation, p. 5.

Coon, op. cit., pp. 386-9.

See Morgan, op. cit., p. 44. Chapters 3, 4 and 8 are based on evolution theory,
systems theory and complexity theory and provide an early synthesis of these devel-
opments and apply them to organization theory.

See, of the books on management in his bibliography, in particular Masaaki Imai,
Kaizen, The Key to Japan’s Competitive Success (1986), and also William Ouchi,
Theory Z (1981), Rafael Aguayo, Dr. Deming (1990) and Richard Tanner Pascale
and Anthony Athos, The Art of Japanse Management (1981).
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This is adapted from David A. Garwin, Learning in Action, Boston: Harvard Busi-
ness School Press, 2000, p. 10.

Henry Mintzberg, Joseph Lampel and Bruce Ahlstrand, Strategy Safari, New York:
The Free Press, 1998, p. 229.

Garwin, op. cit., p. 9.

Chris Argyris and Donald Schon, Organizational Learning: A Theory of Action
Perspective, Reading, MAs: Addison-Wesley, 1978, pp. 38-9, 143, 145.

Garwin, op. cit., pp. 28-43.

Adapted from J. Edward Russo & Paul J.H. Schoemaker, Winning Decisions, New
York: Doubleday, 2002, pp. 227-8.

Capra (1991), op. cit., pp. 328-33.

Piaget (1971), op. cit., p. 34.

Boyd, Patterns of Conflict, p. 144.

Boyd, ‘Strategic Game of ? & ?°, p. 28.

Boyd, Organic Design, p. 20. See also ‘Strategic Game of ? & ?°, p. 41.

Boyd, Patterns of Conflict, p. 184. Note how Boyd uses the Clausewitzian concept
of friction not in the mechanical sense, as Clausewitz did, but in the thermo-
dynamical sense, indicating that for Boyd friction refers to disorder.

Ibid., pp. 12—-13.

Destruction and Creation, p. 3.

‘Organic Design for Command and Control’, p. 13.

Ibid., p. 16. Underlining in original.

Ibid., p. 15.

Ibid., p. 18.

‘Strategic Game of ? & ?°, p. 10.

Ibid., p. 45.

Ibid., p. 58.

4 Completing the shift

1
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13
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James Gleick, Chaos: Making a New Science, New York: Viking Penguin, 1987,
p. 304.

Jeremy Rifkin, Time Wars, The Primary Conflict in Human History, New York:
Henry Holt & Co, 1987, p. 185.

‘Organic Design for Command and Control’, p. 20.

This list was provided by Hammond.

Adapted from Eric B. Dent, ‘Complexity Science: A Worldview Shift’, Emergence,
Vol. 1, issue 4 (1999), p. 8.

Fritjof Capra, The Web of Life, A New Understanding of Living Systems, New York:
Doubleday, 1997, p. 85.

Ibid., pp. 86-9.

Ilya Prigogine and Isabella Stengers, Order Out of Chaos, London: Bantam, 1984,
p. 287.

Capra, op. cit., p. 180.

Boyd, Strategic Game, p. 18. On page 19 Boyd included a section from Looking
Glass Universe by John Briggs and David Peat which once more describes Pri-
gogine’s concept of dissipative structures.

John Horgan, The End of Science, New York: Broadway Books, 1996, p. 182.

See Glenn E. James, Chaos Theory: The Essentials for Military Applications,
Newport, RI: Naval War College Press, 1995, for a good concise description.

Capra, op. cit., p. 123.

Murray Gell-Mann, The Quark and the Jaguar, Adventures in the Simple and the
Complex, New York: Freeman & Company, 1994, p. 26.

This description is based primarily on Prigogine and Stengers, op. cit., Chapter V.
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Several of the books Boyd read use this illustration. See for instance Coveney and
Highfield (1991), p. 166; John Briggs and F. David Peat, Turbulent Mirror, An Illus-
trated Guide to Chaos Theory and the Science of Wholeness, New York: Harper &
Row, 1989, p. 143; and lan Stewart, Does God Play Dice?, Oxford: Basil Blackwell,
1989, p. 200.

Jong Heon Byeon, ‘Non-Equilibrium Thermodynamic Approach to the Change in
Political Systems’, Systems Research and Behavioral Science, 16, (1999), pp.
286-90. See also Kenyon B. Green, ‘Field Theoretic Framework for the Interpreta-
tion of the Evolution, Instability, Structural Change, and Management of Complex
Systems’, in L. Douglas Kiel and Euel Eliot (eds), Chaos Theory in the Social Sci-
ences, Ann Arbor: University of Michigan Press, 1997.

Capra, op. cit., p. 183.

G. Nicolis, Introduction to Non-linear Science, Cambridge: Cambridge University
Press, 1995, p. 96.

Capra, op. cit., p. 95.

Ibid., p. 98.

Ibid., p. 267.

Ibid., pp. 218-19.

Ibid., p. 266.

Ibid., p. 220.

Gareth Morgan, Images of Organizations, New York: Sage, 1986, pp. 235-40,
in particular pp. 239-40. See also Stuart Kauffman, The Origins of Order, Self-
Organization and Selection in Evolution, Oxford: Oxford University Press, 1993, in
particular Chapter 1.

Capra, op. cit., pp. 265-70.

Boyd, Organic Design, p. 16. Note the title of this presentation, which once more
indicates Boyd’s frame of reference.

In Briggs and Peat, op. cit., Maturana’s ideas are discussed in some length.

See Strategic Game, pp. 16—-17.

Ibid., both on p. 16.

Ibid., p. 28.

Peter Watson, A Terrible Beauty, The People and Ideas that Shaped the Modern
Mind, London: Phoenix Press, p. 747. Watson refers to James Gleick’s Chaos,
Making a New Science. See Mitchell Waldrop, Complexity: The Emerging Science
at the Edge of Order and Chaos, London: Viking, 1993.

See for a brief discussion of what complexity science is, also Kurt Richardson and
Paul Cilliers, ‘“What is Complexity Science? A View from Different Directions’,
Emergence, Vol. 3, No. 1 (2001), 5-22.

Jacco van Uden, Kurt Richardson and Paul Cilliers, ‘Postmodernism Revisited?
Complexity Science and the Study of Organizations’, Tamara, Vol. 1, No. 3 (2001),
53-67. See also Michael Lissack, ‘Complexity: the Science, its Vocabulary, and its
Relation to Organizations’, Emergence, Vol. 1, No. 1 (1999), p. 112.

Waldrop, op. cit., pp. 11-13.

See Waldrop, op. cit., pp. 225-35.

Capra, op. cit., citing Stuart Kauffman, p. 204.

Gell-Mann, op. cit., p. 17; Waldrop citing Holland, op. cit., p. 145.

Richard Pascale, ‘Surfing the Edge of Chaos’, Sloan Management Review, Spring
1999, p. 85.

Most of these are derived from John Holland, Hidden Order, How Adaptation Builds
Complexity, Reading, Mass: Perseus Books, 1995. In addition see Russ Marion and
Josh Bacon, ‘Organizational Extinction and Complex Systems’, Emergence, Vol. 1,
No. 4 (2000), p. 76; and Gell-Mann, op. cit., p. 235.

See John Holland, op. cit., pp. 31-4 and Gell-Mann, op. cit., pp. 17-25.

Gell-Mann, interestingly, makes the comparison between schemata and scientific
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theories, noting how Popper’s falsification principle acts as a selection mechanism.
However, he also notes that science does not progress this neatly and that theories
are selected for other reasons as well, referring to Kuhn. See in particular Chapter 7.
Gell-Mann, op. cit., pp. 303—4.

Boyd, The Conceptual Spiral, p. 14.

Gell-Mann, op. cit., p. 25. In fact, similar to Boyd, Gell-Mann includes language,
traditions, customs, laws and myths, all of which can be regarded as ‘cultural DNA’.
All encapsulate the shared experience of many generations and comprise the
schemata for the society which itself functions as a complex adaptive system.
Gell-Mann, op. cit., pp. 292-4.

Gell-Mann actually includes a military illustration here. See p. 293.

Fritjof Capra, The Turning Point, New York: Bantam Books, 1982, pp. 273-4.
Capra also discusses Gell-Mann’s first three modes of adaptation.

Boyd, Patterns of Conflict, p. 141.

Ibid., p. 143.

Ibid., p. 144.

Ibid., p. 143.

Ibid., p. 141.

Ibid.

Ibid.

Capra (1996), op. cit., pp. 301-3.

Ilya Progogine, The End of Certainty, New York: The Free Press, 1996, p. 73.
Holland in Waldrop, op. cit., p. 147.

For instance: Richard K. Betts, Surprise Attack (1982), Anthony Cave Brown, Body-
guard of Lies (1975); Charles Cruickshank, Deception in World War II (1979);
Donald Daniel and Katherine Herbig, Strategic Military Deception (1982); Michael
Handel, ‘The Yom Kippur War and the Inevitability of Surprise’, International
Studies Quarterly (September 1977); David Kahn, The Codebreakers (1967); R.V.
Jones, Intelligence and Deception (1979); Ronald Lewin, Ultra Goes to War (1978);
Amnon Sella, ‘Surprise Attack and Communication’, Journal of Contemporary
History (1978).

Boyd, The Conceptual Spiral, p. 32.

Ibid., p. 22.

Ibid., p. 23.

Ibid., p. 24.

Ibid., p. 28.

Ibid., p. 38.

Ibid., p. 125.

See Steven Best and Douglas Kellner, Postmodern Theory, New York: The Guilford
Press, 1991, Chapter 1, for a good archeology of postmodernism.

Steven Best and Douglas Kellner, The Postmodern Turn, New York: The Guilford
Press, 1997, pp. 195-6. Interestingly, they find the historical foundation for post-
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