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Foreword

The National Defense University was pleased to join with the RAND Corporation in
sponsoring the symposium on Complexity, Global Politics and National Security in
November 1996. I believe that these proceedings have much to offer, particularly to those
of us who are associated with the profession of arms.

Gregory Treverton of RAND, in his welcoming remarks at the symposium, described the
confusing times in which we live by paraphrasing Churchill's comment following an
undistinguished meal, that "The pudding lacked a theme." Treverton went on to ask how
without a theme, do we apprehend, how do we understand this world?

In trying to answer that question, I think it is fair to say that the intellectual response to
the end of the Cold War has tended by-and-large to focus on what is called the
Revolution in Military Affairs. This is driven by advances in technology, primarily
information technology. The discussions about the Revolution in Military affairs are
interesting and important. However, to my taste, what emerges is a "pudding without a
theme."

We have given less attention to what our colleagues in the arenas of physics, biology and
other New Sciences have to say. They suggest that neither technology nor the Newtonian
principles of linearity are sufficient to deal with the increasingly complex world in which
we find ourselves. Complexity theory contends that there are underlying simplicities, or
patterns, if we but look for them. These provide us with insights, if not predictions and
solutions. Such an effort, if successful, promises to help us find the theme in the pudding.

I believe that we have done some things and made some progress, thanks in particular to
the U.S. Marine Corps, in the application of nonlinear principles to the battlefield and
operational art. Hopefully that progress will continue. But we need to devote our focus
and concerns about the impact of nonlinearity on the arenas of strategy and international
relations, as well. These proceedings help to move us in that direction.

As T urged the symposium's audience, I now urge the proceedings readers, "Kick off your
mental shoes, and let your minds stray out of the boxes into which we normally find
ourselves." See if among these papers there is a theme in the pudding.

Ervin J. Rokke
Lieutenant General, U.S. Air Force

President, National Defense University
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Preface

The emergence of Complexity theory on the national security scene should come as no
surprise. In fact, it is rather late arriving compared to such fields as corporate
management, economics and markets, and ecology, among others. This can be attributed
to a belated recognition of its potential by both National Security practitioners and
Complexity theorists.

Complexity theory can be viewed as the native form for investigating the properties and
behavior of the dynamics of nonlinear systems. This stands in contrast to the non-native
modes invented by the linear domain to probe the largely nonlinear world around us—
calculus, statistics, rounding and rules of thumb.

By linear systems, we mean the arrangement of nature—Ilife and its complications—to be
one where outputs are proportional to inputs; where the whole is equal to the sum of its
parts, and where cause and effect are observable. It is an environment where prediction is
facilitated by careful planning; success is pursued by detailed monitoring and control; and
a premium is placed upon reductionism, rewarding those who excel in reductionist
processes. Reductionist analysis consists of taking large, complex problems and reducing
them to manageable chunks.

By nonlinear systems, we mean the arrangement of nature—life and its complications,
such as warfare—in which inputs and outputs are not proportional; where the whole is
not quantitatively equal to its parts, or even, qualitatively, recognizable in its constituent
components; and here cause and effect are not evident. It is an environment where
phenomena are unpredictable, but within bounds, self-organizing; where unpredictability
frustrates conventional planning, where solution as self-organization defeats control; and
where the “bounds” are the actionable variable, requiring new ways of thinking and
acting.

The inquiry into the nature of nonlinearity, and the rise of Complexity theory has of
necessity paralleled the development of the computer. Nonlinearity is extremely difficult
to work with unless aided by the computer. Nonlinear equations were referred to as the
“Twilight Zone” of mathematics. Beginning in the early 1960s, efforts to modify the
weather indicated the severe limits to predictability in nonlinear environments, such as
weather, itself. The self-organizing nature of nonlinearity, and the attributes of Chaos
theory were well advanced by 1987, with the publication of James Gleick’s best-selling
popularization Chaos: Making a New Science. In the mid-1980s, the Santa Fe Institute
was organized to further the inquiry into complex adaptive systems. By 1992,
Complexity theory also qualified for publication in the popular press with Mitchell
Waldrop’s Complexity: The Emerging Science at the Edge of Order and Chaos, and
Steven Lewin’s Complexity: Life at the Edge of Chaos. Nonlinearity was now in the
public domain and universally accessible.

A number of modern U.S. defense thinkers, in retrospect, can be considered to be
nonlinearists. Prominent among these are J.C. Wylie and the prolific, but unpublished,
John Boyd of OODA loop fame. However, in the context of the time and vocabulary, this
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realization could only be implicit. An explicit articulation only began to emerge in the
early 1990s. Two of the earliest pioneers are authors in this volume. Both wrote seminal
papers, the significance of which was largely unrecognized when they first appeared. In
late 1992, Alan Beyerchen’s “Clausewitz, Nonlinearity, and the Unpredictability of
War,” was published in International Security, and Steven Mann’s “Chaos Theory and
Strategic Thought” appeared in Parameters. The former work is a profound
reinterpretation of Clausewitz’s On War, persuasively placing the work, and Clausewitz,
himself, in a nonlinear framework. Mann, a Foreign Service officer, used self-organizing
criticality, a concept associated with the Santa Fe Institute, to describe the dynamics of
international relations and its implications for strategy.

These initial intellectual contributions were followed by important advances, each the
individual efforts of talented Air Force officers. These included investigations into
defense applications of Chaos theory (David Nicholls, et al.,1994, and Glenn E.
James,1995.) Paralleling these efforts were those in Complexity theory applied to the
determination of centers of gravity (Pat A. Pentland, 1993), and especially a robust and
detailed methodology for identifying target sets (Steven M. Rinaldi, 1995). As a result,
the confidence factor rose appreciably, as the body of defense-related literature began to
assume the qualitative and quantitative dimensions for a discipline, or a contending body
of thought. Primarily at the operational and tactical levels of war, nonlinear concepts
were moving beyond the notional, to formulation and application.

A major breakthrough came in 1994, when the U.S. Marine Corps adopted nonlinear
dynamics, and the ideas of Complexity theory, realizing that they provided an underlying
basis for the Marine doctrine of maneuver warfare embodied in the capstone manual
Warfighting. In a sense, science came to abet the school of hard-knocks and experience.
This has triggered a host of ongoing exciting innovations and initiatives, notably the 1996
publication of MCDP 6-Command and Control, which explicitly rests on Complexity
theory concepts. Nevertheless, the application of Complexity still lagged in the policy
and strategic domains of the national security arena.

It is against this background that the symposium was held. The charge given by the
President of the National Defense University and RAND leadership was threefold: (1)
Capitalize on the momentum described above, and push the envelope; (2) Emphasize the
nonlinearity of international affairs, and the policy and strategic dimensions of national
defense with the implications for Complexity theory; and (3) Get the best talent available
in academe.

These papers were first delivered at the two-day symposium held at the National Defense
University in November 1996. In addition to the contributors to this volume, other
speakers included Richard L. Kugler, Paul K. Davis, and Carl H. Builder of RAND.
Importantly, VADM Arthur K. Cebrowski, USN, LTG John E. Miller, USA, LtGen Ervin
J. Rokke, USAF, and LtGen Paul K. Van Riper, USMC were in constant attendance
forming an Operations Perspectives Panel. Their invaluable participation throughout
helped to shape the symposium, by honing its perspective for that of the Warrior.

v



David S. Alberts
Director, Advanced Concepts, Technologies, and Information Strategies
Thomas J. Czerwinski

Professor, School of Information Warfare and Strategy
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Chapter 1: The Simple and the Complex
Murray Gell-Mann

It is a pleasure, as well as an honor, to give the opening talk at this conference on
Complexity, Global Politics, and National Security. I am glad to be paying my first visit
to the National Defense University. As to the other sponsoring institution, I am no
stranger to it. In fact, it is just forty years since I first became a RAND consultant. Now
both organizations have become interested in such concepts as chaos and complexity, and
I am delighted to have the opportunity to discuss them here. At the Santa Fe Institute,
which I helped to found and where I now work, we devote ourselves to studying, from
many different points of view, the transdisciplinary subject that includes the meanings of
simplicity and complexity, the ways in which complexity arises from fundamental
simplicity, and the behavior of complex adaptive systems, along with the features that
distinguish them from non-adaptive systems. My name for that subject is plectics, derived
from the Greek word plektos for "twisted" or "braided," cognate with the principal root of
Latin complexus, originally "braided together," from which the English word complexity
is derived. The word plektos is also related, more distantly, to the principal root of Latin
simplex, originally "once folded," which gave rise to the English word simplicity. The
name plectics thus reflects the fact that we are dealing with both simplicity and
complexity. I believe my task this morning is to throw some light on plectics and to
indicate briefly how it may be connected with questions of national and global security,
especially when the term "security" is interpreted rather broadly. We can begin with
questions such as these:

*  What do we usually mean by complexity?
*  What is chaos?
*  What is a complex adaptive system?

*  Why is there a tendency for more and more complex entities to appear as time
goes on?

It would take a number of quantities, differently defined, to cover all our intuitive notions
of the meaning of complexity and of its opposite, simplicity. Also, each quantity would
be somewhat context-dependent. In other words, complexity, however defined, is not
entirely an intrinsic property of the entity described; it also depends to some extent on
who or what is doing the describing.

Let us start with a rather naively defined quantity, which I call "crude complexity"—the
length of the shortest message describing the entity. First of all, we would have to
exclude pointing at the entity or calling it by a special name; something that is obviously
very complex could be given a short nickname like Heinz or Zbig, but giving it that name
would not make it simple. Next, we must understand that crude complexity will depend
on the level of detail at which the entity is being described, what we call in physics the
coarse graining. Also, the language employed will affect the minimum length of the
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description. That minimum length will depend, too, on the knowledge and understanding
of the world that is assumed: the description of a rhinoceros can be abbreviated if it is
already known what a mammal is.

Having listed these various kinds of context dependence, we can concentrate on the main
feature of crude complexity, that it refers to length of the shortest message. In my book,
The Quark and the Jaguar, 1 tell the story of the elementary school teacher who assigned
to her class a three hundred-word essay, to be written over the weekend, on any topic.
One pupil did what I used to do as a child—he spent the weekend poking around
outdoors and then scribbled something hastily on Monday morning. Here is what he
wrote: "Yesterday the neighbors had a fire in their kitchen and I leaned out of the window
and yelled ‘Fire! Fire! Fire! Fire!...’" If he had not had to comply with the three hundred
word requirement, he could have written instead "...I leaned out of the window and yelled
‘Fire!” 282 times." It is this notion of compression that is crucial.

Now in place of crude complexity we can consider a more technically defined quantity,
algorithmic information content. An entity is described at a given level of detail, in a
given language, assuming a given knowledge and understanding of the world, and the
description is reduced by coding in some standard manner to a string of bits (zeroes and
ones). We then consider all programs that will cause a standard universal computer to
print out that string of bits and then stop computing. The length of the shortest such
program 1is called the algorithmic information content (AIC). This is a well-known
quantity introduced over thirty years ago by the famous Russian mathematician
Kolmogorov and by two Americans, Gregory Chaitin and Ray Solomonoff, all working
independently. We see, by the way, that it involves some additional context dependence
through the choice of the coding procedure and of the universal computer. Because of the
context dependence, AIC is most useful for comparison between two strings, at least one
of which has a large value of it. A string consisting of the first two million bits of pi has a
low AIC because it is highly compressible: the shortest program just has to give a
prescription for calculating pi and ask that the string be cut off after two million entries.
But many long strings of bits are incompressible. For those strings, the shortest program
is one that lists the whole string and tells the machine to print it out and then halt. Thus,
for a given length of string, an incompressible one has the largest possible AIC. Such a
string is called a "random" one, and accordingly the quantity AIC is sometimes called
algorithmic randomness.

We can now see why AIC does not correspond very well to what we usually mean by
complexity. Compare a play by Shakespeare with the typical product, of equal length, of
the proverbial ape at the typewriter, who types every letter with equal probability. The
AIC, or algorithmic randomness, of the latter is much greater than that of the former. But
it is absurd to say that the ape has produced something more complex than the work of
Shakespeare. Randomness is not what we mean by complexity.

Instead, let us define what I call effective complexity, the AIC of the regularities of an
entity, as opposed to its incidental features. A random (incompressible) bit string has no
regularities (except its length) and very little effective complexity. Likewise something
extremely regular, such as a bit string consisting entirely of ones, will also have very little



effective complexity, because its regularities can be described very briefly. To achieve
high effective complexity, an entity must have intermediate AIC and obey a set of rules
requiring a long description. But that is just what we mean when we say that the grammar
of a certain language is complex, or that a certain conglomerate corporation is a complex
organization, or that the plot of a novel is very complex—we mean that the description of
the regularities takes a long time. The famous computer scientist, psychologist, and
economist Herbert Simon used to call attention to the path of an ant, which has a high
AIC and appears complex at first sight. But when we realize that the ant is following a
rather simple program, into which are fed the incidental features of the landscape and the
pheromone trails laid down by the other ants for the transport of food, we understand that
the path is fundamentally not very complex. Herb says, "I got a lot of mileage out of that
ant." And now it is helping me to illustrate the difference between crude and effective
complexity.

There can be no finite procedure for finding all the regularities of an entity. We may ask,
then, what kinds of things engage in identifying sets of regularities. The answer is:
complex adaptive systems, including all living organisms on Earth.

A complex adaptive system receives a stream of data about itself and its surroundings. In
that stream, it identifies particular regularities and compresses them into a concise
"schema," one of many possible ones related by mutation or substitution. In the presence
of further data from the stream, the schema can supply descriptions of certain aspects of
the real world, predictions of events that are to happen in the real world, and prescriptions
for behavior of the complex adaptive system in the real world. In all these cases, there are
real world consequences: the descriptions can turn out to be more accurate or less
accurate, the predictions can turn out to be more reliable or less reliable, and the
prescriptions for behavior can turn out to lead to favorable or unfavorable outcomes. All
these consequences then feed back to exert "selection pressures" on the competition
among various schemata, so that there is a strong tendency for more successful schemata
to survive and for less successful ones to disappear or at least to be demoted in some
sense.

Take the human scientific enterprise as an example. The schemata are theories. A theory
in science compresses into a brief law (say a set of equations) the regularities in a vast,
even indefinitely large body of data. Maxwell’s equations, for instance, yield the electric
and magnetic fields in any region of the universe if the special circumstances there—
electric charges and currents and boundary conditions—are specified. (We see how the
schema plus additional information from the data stream leads to a description or
prediction.)In biological evolution, the schemata are genotypes. The genotype, together
with all the additional information supplied by the process of development—for higher
animals, from the sperm and egg to the adult organism—determines the character, the
"phenotype," of the individual adult. Survival to adulthood of that individual, sexual
selection, and success or failure in producing surviving progeny all exert selection
pressures on the competition of genotypes, since they affect the transmission to future
generations of genotypes resembling that of the individual in question.



In the case of societal evolution, the schemata consist of laws, customs, myths, traditions,
and so forth. The pieces of such a schema are often called "memes," a term introduced by
Richard Dawkins by analogy with genes in the case of biological evolution.

For a business firm, strategies and practices form the schemata. In the presence of day-to-
day events, a schema affects the success of the firm, as measured by return to the
stockholders in the form of dividends and share prices. The results feed back to affect
whether the schema is retained or a different one substituted (often under a new CEO). A
complex adaptive system (CAS) may be an integral part of another CAS, or it may be a
loose aggregation of complex adaptive systems, forming a composite CAS. Thus a CAS
has a tendency to give rise to others.

On Earth, all complex adaptive systems seem to have some connection with life. To
begin with, there was the set of prebiotic chemical reactions that gave rise to the earliest
life. Then the process of biological evolution, as we have indicated, is an example of a
CAS. Likewise each living organism is a CAS. In a mammal, such as a human being, the
immune system is a complex adaptive system too. Its operation is something like that of
biological evolution, but on a much faster time scale. (If it took hundreds of thousands of
years for us to develop antibodies to invading microbes, we would be in serious trouble.)
The process of learning and thinking in a human individual is also a complex adaptive
system. In fact, the term "schema" is taken from psychology, where it refers to a pattern
used by the mind to grasp an aspect of reality. Aggregations of human beings can also be
complex adaptive systems, as we have seen: societies, business firms, the scientific
enterprise, and so forth. Nowadays, we have computer-based complex adaptive systems,
such as "neural nets" and "genetic algorithms." While they may sometimes involve new,
dedicated hardware, they are usually implemented on conventional hardware with special
software. Their only connection with life is that they were developed by human beings.
Once they are put into operation, they can, for example, invent new strategies for winning
at games that no human being has ever discovered. Science fiction writers and others may
speculate that in the distant future a new kind of complex adaptive system might be
created, a truly composite human being, by wiring together the brains of a number of
people. They would communicate not through language, which Voltaire is supposed to
have said is used by men to conceal their thoughts, but through sharing all their mental
processes. My friend Shirley Hufstedler says she would not recommend this procedure to
couples about to be married.

The behavior of a complex adaptive system, with its variable schemata undergoing
evolution through selection pressures from the real world, may be contrasted with
"simple" or "direct" adaptation, which does not involve a variable schema, but utilizes
instead a fixed pattern of response to external changes. A good example of direct
adaptation is the operation of a thermostat, which simply turns on the heat when the
temperature rises above a fixed value and turns it off when the temperature falls below
the same value.

In the study of a human organization, such as a tribal society or a business firm, one may
encounter at least three different levels of adaptation, on three different time scales.1) On
a short time scale, we may see a prevailing schema prescribing that the organization react



to particular external changes in specified ways; as long as that schema is fixed, we are
dealing with direct adaptation.2) On a longer time scale, the real world consequences of a
prevailing schema (in the presence of events that occur) exert selection pressures on the
competition of schemata and may result in the replacement of one schema by another. 3)
On a still longer time scale, we may witness the disappearance of some organizations and
the survival of others, in a Darwinian process. The evolution of schemata was inadequate
in the former cases, but adequate in the latter cases, to cope with the changes in
circumstances.

It is worth making the elementary point about the existence of these levels of adaptation
because they are often confused with one another. As an example of the three levels, we
might consider a prehistoric society in the U.S. Southwest that had the custom (1) of
moving to higher elevations in times of unusual heat and drought. In the event of failure
of this pattern, the society might try alternative schemata (2) such as planting different
crops or constructing an irrigation system using water from far away. In the event of
failure of all the schemata that are tried, the society may disappear (3), say with some
members dying and the rest dispersed among other societies that survive. We see that in
many cases failure to cope can be viewed in terms of the evolutionary process not being
able to keep pace with change.

Individual human beings in a large organization or society must be treated by the
historical sciences as playing a dual role. To some extent they can be regarded
statistically, as units in a system. But in many cases a particular person must be treated as
an individual, with a personal influence on history. Those historians who tolerate
discussion of contingent history (meaning counterfactual histories in addition to the
history we experience) have long argued about the extent to which broad historical forces
eventually "heal" many of the changes caused by individual achievements—including
negative ones, such as assassinations.

A history of the U.S. Constitutional Convention of 1787 may make much of the
conflicting interests of small states and large states, slave states and free states, debtors
and creditors, agricultural and urban populations, and so forth. But the compromises
invented by particular individuals and the role that such individuals played in the
eventual ratification of the Constitution would also be stressed. The outcome could have
been different if certain particular people had died in an epidemic just before the
Convention, even though the big issues would have been the same. How do we think
about alternative histories? Is the notion of alternative histories a fundamental concept?

The fundamental laws of nature are:(1) the dynamical law of the elementary particles—
the building blocks of all matter— along with their interactions and(2) the initial
condition of the universe near the beginning of its expansion some ten billion years ago.
Theoretical physicists seem to be approaching a real understanding of the first of these
laws, as well as gaining some inklings about the second one. It may well be that both are
rather simple and knowable, but even if we learn what they are, that would not permit us,
even in principle, to calculate the history of the universe. The reason is that fundamental
theory is probabilistic in character (contrary to what one might have thought a century
ago). The theory, even if perfectly known, predicts not one history of the universe but
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probabilities for a huge array of alternative histories, which we may conceive as forming
a branching tree, with probabilities at all the branchings. In a short story by the great
Argentine writer Jorge Luis Borges, a character creates a model of these branching
histories in the form of a garden of forking paths.

The particular history we experience is co-determined, then, by the fundamental laws and
by an inconceivably long sequence of chance events, each of which could turn out in
various ways. This fundamental indeterminacy is exacerbated for any observer—or set of
observers, such as the human race—by ignorance of the outcomes of most of the chance
events that have already occurred, since only a very limited set of observations is
available. Any observer sees only an extremely coarse-grained history.

The phenomenon of chaos in certain nonlinear systems is a very sensitive dependence of
the outcome of a process on tiny details of what happened earlier. When chaos is present,
it still further amplifies the indeterminacy we have been discussing.

Last year, at the wonderful science museum in Barcelona, I saw an exhibit that
beautifully illustrated chaos. A nonlinear version of a pendulum was set up so that the
visitor could hold the bob and start it out in a chosen position and with a chosen velocity.
One could then watch the subsequent motion, which was also recorded with a pen on a
sheet of paper. The visitor was then invited to seize the bob again and try to imitate
exactly the previous initial position and velocity. No matter how carefully that was done,
the subsequent motion was quite different from what it was the first time. Comparing the
records on paper confirmed the difference in a striking way. I asked the museum director
what the two men were doing who were standing in a corner watching us. He replied,
"Oh, those are two Dutchmen waiting to take away the chaos." Apparently, the exhibit
was about to be dismantled and taken to Amsterdam. But I have wondered ever since
whether the services of those two Dutchmen would not be in great demand across the
globe, by organizations that wanted their chaos taken away.

Once we view alternative histories as forming a branching tree, with the history we
experience co-determined by the fundamental laws and a huge number of accidents, we
can ponder the accidents that gave rise to the people assembled in this room. A
fluctuation many billions of years ago produced our galaxy, and it was followed by the
accidents that contributed to the formation of the solar system, including the planet Earth.
Then there were the accidents that led to the appearance of the first life on this planet, and
the very many additional accidents that, along with natural selection, have shaped the
course of biological evolution, including the characteristics of our own subspecies, which
we call, somewhat optimistically, Homo sapiens. Finally we may consider the accidents
of genetics and sexual selection that helped to produce the genotypes of all the
individuals here, and the accidents in the womb, in childhood, and since that have helped
to make us what we are today. Now most accidents in the history of the universe don’t
make much difference to the coarse-grained histories with which we are concerned. If
two oxygen molecules in the atmosphere collide and then go off in one pair of directions
or another, it usually makes no difference. But the fluctuation that produced our galaxy,
while it too may have been insignificant on a cosmic scale, was of enormous importance
to anything in our galaxy. Some of us call such a chance event a "frozen accident." I like



to quote an example from human history. When Arthur, the elder brother of King Henry
VIII of England, died—no doubt of some quantum fluctuation—early in the sixteenth
century, Henry replaced Arthur as heir to the throne and as the husband of Catherine of
Aragén. That accident influenced the way the Church of England separated from the
Roman Catholic Church (although the separation itself might have occurred anyway) and
changed the history of the English and then the British monarchy, all the way down to the
antics of Charles and Diana.

It is the frozen accidents, along with the fundamental laws, that give rise to regularities
and thus to effective complexity. Since the fundamental laws are believed to be simple, it
is mainly the frozen accidents that are responsible for effective complexity. We can relate
that fact to the tendency for more and more complex entities to appear as time goes on.
Of course there is no rule that everything must increase in complexity. Any individual
entity may increase or decrease in effective complexity or stay the same. When an
organism dies or a civilization dies out, it suffers a dramatic decrease in complexity. But
the envelope of effective complexity keeps getting pushed out, as more and more
complex things arise.

The reason is that as time goes on frozen accidents keep accumulating, and so more and
more effective complexity is possible. That is true even for non-adaptive evolution, as in
galaxies, stars, planets, rocks, and so forth. It is well-known to be true of biological
evolution, where in some cases higher effective complexity probably confers an
advantage. And we see all around us the appearance of more and more complex
regulations, instruments, computer software packages, and so forth, even though in many
cases certain things are simplified.

The tendency of more and more complex forms to appear in no way contradicts the
famous second law of thermodynamics, which states that for a closed (isolated) system,
the average disorder ("entropy") keeps increasing. There is nothing in the second law to
prevent local order from increasing, through various mechanisms of self-organization, at
the expense of greater disorder elsewhere. (One simple and widespread mechanism of
self-organization on a cosmic scale is provided by gravitation, which has caused material
to condense into the familiar structures with which astronomy is concerned, including our
own planet.)Here on Earth, once it was formed, systems of increasing complexity have
arisen as a consequence of the physical evolution of the planet over some four and half
billion years, biological evolution over four billion years or so, and, over a very short
period on a geological time scale, human cultural evolution.

The process has gone so far that we human beings are now confronted with immensely
complex ecological and social problems, and we are in urgent need of better ways of
dealing with them. When we attempt to tackle such difficult problems, we naturally tend
to break them up into more manageable pieces. That is a useful practice, but it has serious
limitations. When dealing with any nonlinear system, especially a complex one, it is not
sufficient to think of the system in terms of parts or aspects identified in advance, then to
analyze those parts or aspects separately, and finally to combine those analyses in an
attempt to describe the entire system. Such an approach is not, by itself, a successful way



to understand the behavior of the system. In this sense there is truth in the old adage that
the whole is more than the sum of its parts.

Unfortunately, in a great many places in our society, including academia and most
bureaucracies, prestige accrues principally to those who study carefully some aspect of a
problem, while discussion of the big picture is relegated to cocktail parties. It is of crucial
importance that we learn to supplement those specialized studies with what I call a crude
look at the whole.

Now the chief of an organization, say a head of government or a CEO, has to behave as if
he or she is taking into account all the aspects of a situation, including the interactions
among them, which are often strong. It is not so easy, however, for the chief to take a
crude look at the whole if everyone else in the organization is concerned only with a
partial view. Even if some people are assigned to look at the big picture, it doesn’t always
work out. A few months ago, the CEO of a gigantic corporation told me that he had a
strategic planning staff to help him think about the future of the business, but that the
members of that staff suffered from three defects:

* They seemed largely disconnected from the rest of the company.
* No one could understand what they said.
* Everyone else seemed to hate them.

Despite such experiences, it is vitally important that we supplement our specialized
studies with serious attempts to take a crude look at the whole.

At this conference, issues of global politics and security will be addressed, including ones
specifically concerned with the security of the United States. But security narrowly
defined depends in very important ways on security in the broadest sense. Some
politicians deeply concerned about military strength appear to resent the idea of diluting
that concern by emphasizing a broader conception of security, but many thinkers in the
armed services themselves recognize that military security is deeply intertwined with all
the other major global issues.

I like to discuss those issues under the rubric of sustainability, one of today’s favorite
catchwords. It is rarely defined in a careful or consistent way, so perhaps I can be
forgiven for attaching to it my own set of meanings. Broadly conceived, sustainability
refers to quality that is not purchased mainly at the expense of the future—quality of
human life and of the environment. But I use the term in a much more inclusive way than
most people: sustainability is not restricted to environmental, demographic, and economic
matters, but refers also to political, military, diplomatic, social, and institutional or
governance issues—and ultimately sustainability depends on ideological issues and
lifestyle choices. As used here, sustainability refers as much to sustainable peace,
sustainable preparedness for possible conflict, sustainable global security arrangements,
sustainable democracy and human rights, and sustainable communities and institutions as
it does to sustainable population, economic activity, and ecological integrity. All of these



are closely interlinked, and security in the narrow sense is a critical part of the mix. In the
presence of destructive war, it is hardly possible to protect nature very effectively or to
keep some important human social ties from dissolving. Conversely, if resources are
abused and human population is rapidly growing, or if communities lose their cohesion,
conflicts are more likely to occur. If huge and conspicuous inequalities are present,
people will be reluctant to restrain quantitative economic growth in favor of qualitative
growth as would be required to achieve a measure of economic and environmental
sustainability. At the same time, great inequalities may provide the excuse for
demagogues to exploit or revive ethnic or class hatreds and provoke deadly conflict. And
so forth.

In my book, The Quark and the Jaguar, 1 suggest that studies be undertaken of possible
paths toward sustainability (in this very general sense) during the course of the next
century, in the spirit of taking a crude look at the whole. I employ a modified version of a
schema introduced by my friend James Gustave Speth, then president of the World
Resources Institute and now head of the United Nations Development Program. The
schema involves a set of interlinked transitions that have to occur if the world is to switch
over from present trends toward a more sustainable situation:

1) The demographic transition to a roughly stable human population, worldwide and in
each broad region. Without that, talk of sustainability seems almost pointless.

2) The technological transition to methods of supplying human needs and satisfying
human desires with much lower environmental impact per person, for a given level of
conventional prosperity.

3) The economic transition to a situation where growth in quality gradually replaces
growth in quantity, while extreme poverty, which cries out for quantitative growth, is
alleviated. (Analysts, by the way, are now beginning to use realistic measures of well-
being that depart radically from narrow economic measures by including mental and
physical health, education, and so forth.) The economic transition has to involve what
economists call the internalization of externalities: prices must come much closer to
reflecting true costs, including damage to the future.

4) The social transition to a society with less inequality, which, as remarked before,
should make the decline of quantitative growth more acceptable. (For example, fuel taxes
necessary for conservation adversely affect the poor who require transport to work, but
the impact of such taxes can be reduced by giving a subsidy to the working poor—such
as a negative income tax—that is not tied to fuel consumption.) The social transition
includes a successful struggle against large-scale corruption, which can vitiate attempts to
regulate any activity through law.

5) The institutional transition to more effective means of coping with conflict and with
the management of the biosphere and human activities in it. We are now in an era of
simultaneous globalization and fragmentation, in which the relevance of national
governments is declining somewhat, even though the power to take action is still
concentrated largely at that level. Most of our problems involving security—whether in
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the narrow or the broad sense—have global implications and require transnational
institutions for their solution. We already have a wide variety of such institutions, formal
and informal, and many of them are gradually gaining in effectiveness. But they need to
become far more effective. Meanwhile, local and national institutions need to become
more responsive and, in many places, much less corrupt. Such changes require the
development of a strong sense of community and responsibility at many levels, but in a
climate of political and economic freedom. How to achieve the necessary balance
between cooperation and competition is the most difficult problem at every level.

6) The informational transition. Coping on local, national, and transnational levels with
technological advances, environmental and demographic issues, social and economic
problems, and questions of international security, as well as the strong interactions among
all of them, requires a transition in the acquisition and dissemination of knowledge and
understanding. Only if there is a higher degree of comprehension, among ordinary people
as well as elite groups, of the complex issues facing humanity is there any hope of
achieving sustainable quality. But most of the discussions of the new digital society
concentrate on the dissemination and storage of information, much of it misinformation
or badly organized information, rather than on the difficult and still poorly rewarded
work of converting that so-called information into knowledge and understanding. And
here again we encounter the pervasive need for a crude look at the whole.

7) The ideological transition to a world view that combines local, national, and regional
loyalties with a "planetary consciousness," a sense of solidarity with all human beings
and, to some extent, all living things. Only by acknowledging the interdependence of all
people and, indeed, of all life can we hope to broaden our individual outlooks so that they
reach out in time and space to embrace the vital long-term issues and worldwide
problems along with immediate concerns close to home. This transition may seem even
more Utopian than some of the others, but if we are to manage conflict that is based on
destructive particularism, it is essential that groups of people that have traditionally
opposed one another acknowledge their common humanity.

Such a progressive extension of the concept of "us" has, after all, been a theme in human
history from time immemorial. One dramatic manifestation is the greatly diminished
likelihood over the last fifty years of armed conflict in Western Europe. Another is, of
course, the radical transformation of relationships that is often called "The End of the
Cold War." The recent damping-down of long-standing civil wars in a number of
countries is also rather impressive. Our tendency is to study separately the various aspects
of human civilization that correspond to the different transitions. Moreover, in our
individual political activities we tend to pick out just one or a few of these aspects. Some
of us may belong to organizations favoring a strong defense or arms control or both,
others to the United Nations Association of the United States, others to ZPG or the
Population Council, some to organizations plumping for more assistance to developing
countries or to ones working for more generous treatment of the poor in our own country,
some to organizations promoting democracy and human rights, some to environmental
organizations. But the issues dear to these various organizations are all tightly interlinked,
and a portion of our activity needs to be devoted to examining the whole question of the
approach to sustainability in all these different spheres. It is reasonable to ask why a set
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of transitions to greater sustainability should be envisaged as a possibility during the
coming century. The answer is that we are living in a very special time. Historians tend to
be skeptical of most claims that a particular age is special, since such claims have been
made so often. But this turn of the millennium really is special, not because of our
arbitrary way of reckoning time but because of two related circumstances:

a) The changes that we humans produce in the biosphere, changes that were often
remarkably destructive even in the distant past when our numbers were few, are now of
order one. We have become capable of wiping out a very large fraction of humanity—
and of living things generally—if a full-scale world war should break out. Even if it does
not, we are still affecting the composition of the atmosphere, water resources, vegetation,
and animal life in profound ways around the planet. While such effects of human
activities have been surprisingly great in the past, they were not global in scope as they
are now.

b) The graph of human population against time has the highest rate of increase ever, and
that rate of increase is just beginning to decline. In other words, the curve is near what is
called a "point of inflection." For centuries, even millennia, world population was, to a
fair approximation, inversely proportional to 2025 minus the year. (That is a solution of
the equation in which the rate of change of a variable is proportional to its square.) Only
during the last thirty years or so has the total number of human beings been deviating
significantly from this formula, which would have had it becoming infinite a generation
from now! The demographic transition thus appears to be under way at last. It is
generally expected that world population will level off during the coming century at
something like twice its present value, but decisions and events in the near future can
affect the final figure by billions either way. That is especially significant in regions such
as Africa, where present trends indicate a huge population increase very difficult to
support and likely to contribute to severe environmental degradation. In general, the
coming century, the century of inflection points in a number of crucial variables, seems to
be the time when the human race might still accomplish the transitions to greater
sustainability without going through disaster.

It is essential, in my opinion, to make some effort to search out in advance what kinds of
paths might lead humanity to a reasonably sustainable and desirable world during the
coming decades. And while the study of the many different subjects involved is being
pursued by the appropriate specialists, we need to supplement that study with
interdisciplinary investigations of the strong interdependence of all the principal facets of
the world situation. In short, we need a crude look at the whole, treating global security
and global politics as parts of a very general set of questions about the future.
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Chapter 2: America in the World Today

Zbigniew Brzezinski

In my invitation to appear here this evening, it clearly states that, "You are not expected
to deliver a lecture on Complexity theory. We merely ask you to present your views." I
take it then, that this was an injunction to be simple—to provide some relief from the
Complexity theory. It is in that spirit that I will share my thoughts with you regarding
America’s involvement in the world today. As I said, it will be simple. I will start with a
simple invocation, using the basic metaphor that was the theme of the elections four years
ago, "It’s the economy, stupid." My invocation is, "It’s leadership, stupid." That is to say
that the United States has no choice—literally has no choice—but to exercise leadership
in world affairs. It is not a question of whether we want to or not, it is a question that we
must—Iliterally, must. I want to stress that point because in recent times there has been a
significant change in our psychological posture, as a nation.

We have been sometimes accused, and we have indicted ourselves, for having blindly
followed the precept that, "Just don’t stand there, do something." We have replaced that
with a doctrine of "Don’t do anything. Just stand there and deliberate about the exit."
That is our doctrine, and I submit to you that the concept of the "exit strategy" epitomizes
a posture which is incompatible with the dilemmas that we confront on the world scene,
and the kind of leadership that we have to find.

Let me suggest that the leadership is particularly needed regarding six large issues, none
of which can be approached with an exit strategy. In fact, the very concept of an exit
strategy 1is irrelevant to the effective addressing of these issues. The first is will a larger
and a more secure Europe emerge? The second is will Russia become a status quo
power? The third is will the Persian Gulf and the Middle Eastern region become more
stable? The fourth is will the Far East adjust to the very nature of the power shift that is
now under way? The fifth is will we manage effectively nuclear proliferation? The sixth
is will large-scale social collapse be avoided in some critical parts of the world?

These are, broadly speaking, the six major issues that we confront on the world scene.
Each of these six issues requires American engagement, and in every one of them
American leadership is necessary. Regarding none of them can we begin with, "What is
the exit strategy?"

Let us start with the first issue, "Will a larger and more secure Europe emerge?" That is
clearly one of the central issues that confront us now, in the wake of the end of the Cold
War. That has two basic dimensions to it. One pertains to the extension of Europe, and
the other to the implications of the unification of Europe. On the extension of Europe, I
believe we have made a more or less basic commitment. The President, in the course of
his election campaign, made a statement which was widely publicized by the White
House. It was quite explicit that it is the policy of the United States to seek the extension
of the trans-Atlantic alliance by embracing several new members from Central Europe,
with their membership to be attained, as an American objective, by April 1999.
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I believe this to be a legitimate commitment. I do not accept the idea that this was merely
an election ploy. To suggest that would be demeaning, and inaccurate. It reflects a
decision reached after much deliberation, and from my point of view, too much hesitation
over too long a time. But, a conscious choice nevertheless. It is my sense that the
President is genuinely committed to this objective. This is the inference I gather from the
very explicit character of the statement, but also in conversations with him. It is my view
that his immediate advisors partake of the same commitment, some even earlier than he. I
have the feeling that the Secretary of Defense is committed to that objective, and, in fact,
the machinery of the Defense Department is in full gear working towards that end. I have
the strong impression that the National Security Advisor is very much committed to that
idea, and has been for some time. I know that the Secretary of State, and his deputy, are
in favor of the idea, about which the deputy has lately given some very significant and
strong speeches. So my view is this is now our national objective.

However, it will only be attained if the United States exercises leadership. Without
American leadership, we will not get there by April 1999. We will not get there by any
date, at all.

Only if American leadership is firm, creative, persistent, and decisive will we make
progress, not only in obtaining an alliance commitment to the objective, but in pushing
forward the negotiations, in obtaining the ratification of an agreement by our own
Congress, but also by the parliaments of the fifteen other members, and consummate the
process by the date’s end. Without strong American leadership, and also German, we will
not get there. German support is very important, but German support is basically there. In
fact, if American leadership is not exercised, it will be a major defeat, and will be
perceived as such abroad. The German Minister of Defense told me that if we fail in
pushing this purpose forward, it would have a very negative impact on our credibility.

The process of moving forward on the enlargement of Europe will engage us
automatically in the equally difficult and challenging process pertaining to the unification
of Europe, and that objective is just as important. On that issue, we may encounter
growing difficulties in two different ways. First of all, certain European states,
particularly France, will insist that any extension of NATO be accompanied
simultaneously by the reform of NATO, and some readjustment in the distribution of
responsibilities within NATO. As you know, the issue has already surfaced.

Secondly, a unified Europe, which is one of our proclaimed objectives, will insist on a
larger voice in keeping with the concept of partnership. Having committed ourselves
rhetorically to the idea of a partnership spanning the Atlantic Ocean, are we prepared to
give Europe such a larger voice? It is easy to say yes, but that answer has far-reaching
implications. Let me name one among many. To give the Europeans an equal voice, as a
partner, we would certainly have to give them an equal voice in an area of critical
importance to Europe—namely, the Middle East. Are we prepared to share our leadership
in the Middle East, and specifically on the Arab-Isracli peace process with the
Europeans? The answer in practice is no. In fact, are we prepared to share leadership with
Europe more generally? The answer, at best, is ambiguous if one goes beyond the
rhetoric. And yet, those are the issues on which we will have to bite the bullet, if we are
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serious about the fundamental strategic proposition that the larger Europe, but also more
unified Europe, is in our national interest. I happen to believe that it is, in the long
historical sweep of things, because we cannot indefinitely be simultaneously the leader,
and the only truly responsible power in the world. But, if we want others to assume
responsibility, we have to share with them some of the decision making. It is a difficult
choice.

Making Russia a status quo state is an equally challenging undertaking. It requires the
avoidance of antagonism, the restraint on hostility, the furtherance of democracy, and
assistance to a country which is economically in a state of disrepute, and dominated by
criminalities. It will require a great deal of forbearance, and a broad historical perspective
which will enable us to transcend the frustrations and irritations of the moment. We will
have to be committed for a long time to come, in helping a Russia which will often
appear undeserving of our care, and ungrateful for it. And yet we will have to persist.
That persistence will only come with steady, assertive, historically focused leadership.
But that is not enough, because you don’t obtain someone’s collaboration simply by
helping him. You also have to create a context in which that collaboration increasingly
becomes the only choice that the parties concerned can make.

So, in addition to helping Russia on a long-term basis, and in spite of immediate
frustrations, we will very deliberately have to seek a context in which Russia’s
accommodation with us increasingly becomes their choice. That means creating
circumstances in which Russia has no choice but to become a status quo power. That in
turn means on the one hand, the expansion of NATO because it does reduce any
geopolitical temptations to which Russia at some point may aspire and might be able to
exercise even from a position of weakness. On the other hand, it also means creating
conditions in the space of the former Soviet Union in which the status quo becomes
permanent. That means a deliberate policy of matching aid to Russia with simultaneous
aid to the newly independent states of the former Soviet Union. For only if they remain
sovereign and independent, will Russia be more inclined to accommodate the status quo
society.

Strategically, this means particularly, in my view, focusing on Ukraine. As many of you
know that has been my viewpoint for a number of years. | have been propagating this
within the Administration, and in this particular instance I think the Administration has
adopted the right course of action. It means also choosing several other countries as the
foci for our particular attention, irrespective of the degradation of their domestic
democratization. It would be nice, of course, if the countries we aid were all brimming
with respect for human rights. I would generally prefer that. There may be circumstances,
however, in which helping a nondemocratic but newly independent state within the space
of the former Soviet Union may, in fact, encourage democracy in Russia.

My choice, in addition to Ukraine, would be Azerbaijan and Uzbekistan, for reasons that
are probably familiar to many of you. Uzbekistan because it is the hard core of an
independent Central Asia. It is in our interest to preserve an independent Central Asia,
because it helps to make Russia a status quo society. Azerbaijan because it is the cork in
the bottle. If Azerbaijan is sealed because of Russian, or Russian and Iranian collusion,
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there is no access for us to Central Asia. Central Asia would become strategically
vulnerable. It won’t be easy to accomplish this, but I cannot imagine a Western policy
which addresses the issue effectively without American leadership.

On the third issue—the Persian Gulf/Middle East—I have already alluded to one
prospective issue that we will have to confront: the question of Europe’s role. But beyond
that there is the question of how do we ensure the stability of the region unless we are
prepared to pursue negotiations. The Arab-Israeli peace process is not going to go
forward without American leadership. We should have no illusions about that,
whatsoever. Whatever progress has been achieved so far, whether it was in the first Sinai
disengagement under Nixon and Kissinger, or at Camp David where after thirteen days of
intense negotiations, directly led by the President of the United States, in which I
personally participated day and night, or in the latter 1980s under Bush and Baker—in
each case American leadership was directly and deeply involved. Had it not been for that,
there would have been no progress. There would have been no disengagement. There
certainly would not have been a Sadat-Begin agreement, and Shamir certainly would
have evaded the pressures for peace, if those pressures were confined to those emanating
solely from the Arab-Israeli dialogue. It required the United States’ insistence. The
United States still remains necessary, especially now when the policy of Netanyahu is
clearly that of "talking peace, but delaying peace." Pressure on both parties is needed.

Pressure will also be needed on a different issue, one which is very complex and very
difficult, but leadership on it is absolutely essential. Namely, in the long run, how
sustainable is the policy of dual-containment in the Persian Gulf? What does it
accomplish? What are its goals? What is the difference between dual-containment and
dual "cop-out?" I find it very difficult to define the difference. Why should we be treating
two countries so different from each other as Iraq and Iran under the same rubric, and
presumably the same policy? Do we conceivably have some longer term interests with
Iran, which it is in our interest to resuscitate, to cultivate, and eventually, to make
significant politically? It will require a great deal of sophisticated leadership to move in
that direction because the issues are pregnant with domestic political concerns. Yet, in the
long run, if we want the region to be stable, I do not see how we can avoid a change in
position, and a change in position can only come through leadership.

I don’t think I have to belabor the issues pertaining to the Far East. We are all conscious
of the fact that really fundamental change is under way. A great new power is in the
process of emerging. What it will do, how it will act, and how it will interact with us is
clearly going to be a formidable challenge—one which we have not addressed in a
consistent fashion. If one compares the course we have pursued over the past three years
with respect to Russia with that of our policies toward China, one finds, on a variety of
levels, striking contrasts which are difficult to explain. The fact of the matter is that our
policy towards China has been contradictory and inadequate. It appears to be devoid of
any larger strategic design, and yet such a design is needed. It also is needed because
Japan’s relationship with us is bound to change. It is, in fact, changing, and it cannot be
addressed almost exclusively from the standpoint of trade relations. Thus, here too, a
sense of strategic direction requires a great deal of rethinking, then campaigning,
articulating, and implementing.
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The fifth issue which I mentioned, I deliberately phrased as involving how we manage
nuclear proliferation. I did not say how do we stop nuclear proliferation, but how do we
manage it. Because it is underway, it has been underway. We have, in fact, in some cases
closed our eyes to it, sometimes we have abetted it, and it cannot be stopped.

So the question is, how are we going to live in a world in which nuclear weapons are
probably more dispersed, and more available, and where do we draw the effective lines.
Is it between different kinds of states, in which case we must more clearly articulate
which states are, in our view, entitled to acquire them directly or surreptitiously, and
which not? That has been the case so far. We have, in fact, aided some states in attaining
nuclear status, even though our policies were proclaimed to be that of nuclear non-
proliferation. Or, may we have to draw a line between nation-states, and non-state
groupings, particularly terrorist groupings?

It is a fact, though it is an insufficient fact on which to base a policy, that states which
have nuclear capabilities have acted with great restraint. Is it possibly the case that states
which have an antagonistic relationship with each other become more prudent when both
acquire nuclear weapons? Certainly, so far, the Indian-Pakistani confrontation has not
been devoid of tension, even the spilling of blood. But it has involved considerable
restraint ever since both of them became nuclear-capable. This is an insufficient basis for
a grand strategy, but it does suggest, perhaps, that some of our attitudes are hypocritical,
and need some rethinking. And again, on this issue American leadership will be of
critical significance.

Finally, will large-scale social collapse be avoided? This obviously has a special
application for meaning today in Africa. But, this concern can be applied elsewhere as
well, in Bosnia which is not exactly the only relevant example. There may be new ones
arising, and closer to home. I am far from confident that socio-political stability is an
enduring reality in Mexico. In any case, large-scale social collapse will pose enormous
moral dilemmas for us, and perhaps, in some cases, political challenges.

Zaire is largely a moral dilemma, but should Mexico erupt, or Bosnia again ignite, it
would also have a political dimension. Have we provided the leadership that is really in
keeping with our posture in the world? On a crisis of as great a magnitude as the one we
are facing in Zaire, it is Canada that is taking the lead, while the Pope and the Secretary-
General of the United Nations are appealing for a wider global response, including from
the world’s only superpower. This will require a degree of commitment and abnegation,
and some real sacrifice from us. That is not possible to sustain unless there is a leadership
that addresses this issue, speaks to it, and convinces the country that we have a moral, as
well as a political interest in addressing this challenge.

In summary, I think the test for us is whether we will prove to be a truly effective,
solitary global superpower. Or is there the risk that in shrinking from these challenges,
we will be the first impotent global power. And some people are asking the question of
whether America is historically fatigued; whether the tricept of power and monopoly and
democracy involves an oxymoron. Perhaps a democracy cannot lead on these issues.
Particularly a democracy such as ours, which is becoming increasingly culturally
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diversified. Under such conditions, a national consensus will be ever more difficult to
achieve. I think it is a question certainly worth pondering. Is diversity, as practiced and
defined in America today, in fact incompatible with developing and sustaining a national
will? For action and leadership has to be derived from national will.

There is also a secondary question. Do we have the structure for decision-making in our
society that is responsive to the new global realities? Let me draw your attention to a
simple fact, which I know many of you are familiar with. Next year will be the 50th
anniversary of the National Security Act. The National Security Act was a belated
bureaucratic, institutional reform in response to the inadequacies of our decision-making
process during the World War II. It created a great many new innovative processes and
procedures, some of which have stood the test of time. Is that machinery adequate today?
Let me cite one specific example which always troubles me. I find it appalling that we
don’t have any mechanism for effective global political planning in the U.S. government.
We do not. There is something called the Policy Planning Council in the Department of
State. It has its ups and downs. It has some excellent people on it. But, more often than
not, it is a speech-making mechanism for the Secretary of State. That is not altogether
bad, because policy is often made by speeches. But, surely, it is not enough.

There are a number of planning mechanisms in the Department of Defense, both in the
Secretary’s office, and in the Joint Chiefs of Staff. But, you cannot plan national strategy
on a complex variety of issues such as the ones I have mentioned from the vantage point
of the Defense Department, which involves one particular motivation and perspective.
This is not to negate the value of the mechanisms that exist, but they are constrained by a
very specific institutional and professional perspective. There is nothing like a global
political planning capability in the White House, literally nothing. I find it staggering. I
think that the 50th anniversary of the National Security Act suggests that the time has
come to remedy this inadequacy.

There is a further problem which concerns me in the background of these. That is with
respect to national values and our national culture. It is not simply an unfair charge to
assert that our society is becoming an increasingly entertainment-oriented society, that
more people than ever before spend more time being mindlessly entertained by
procedures and techniques with which you are well familiar. Such a society cannot create
and spread competitive ideas that are likely to invoke universal support. At the same
time, such societies are likely to produce an increasingly alienated elite that is motivated
by contempt for the mass culture, but also driven by disparate power structures.

Today, in a world that is politically inarticulate, effective leadership is impossible without
driving ideas behind it. This was the only reason that the Soviet Union was such a
powerful state for such a long time. The Soviet Union was always a sham and a front. It
hid the reality of poverty, backwardness, and criminality, and yet a great deal came from
the power of the ideas, though false, that were identified with the Soviet Union. What are
the ideas of our society? These are issues not irrelevant to our future. That is my simple
message for this evening.
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Chapter 3: Complex Systems: The Role of Interactions*
Robert Jervis

Although we all know that social life and politics constitute systems and that many
outcomes are the unintended consequence of complex interactions, the basic ideas of
systems do not come readily to mind and so often are ignored. Because I know
international politics best and this area is of greatest interest to readers of this book, I will
often focus on it. But the arguments are more general and I will take examples from
many fields. This is not difficult: systems have been analyzed by almost every academic
discipline because they appear throughout our physical, biological, and social world. The
fact that congruent patterns can be found across such different domains testifies to the
prevalence and power of the dynamics that systems display. Much of this constitutes
variations on a few themes, in parallel with Darwin’s summary remark about the
structures of living creatures: "Nature is prodigal in variety, but niggard in innovation."*

We are dealing with a system when (a) a set of units or elements are inter-connected so
that changes in some elements or their relations produce changes in other parts of the
system and (b) the entire system exhibits properties and behaviors that are different from
those of the parts.

The result is that systems often display non-linear relationships, outcomes cannot be
understood by adding together the units or their relations, and many of the results of
actions are unintended. Complexities can appear even in what would seem to be simple
and deterministic situations. Thus over 100 years ago the mathematician Henri Poincaré
showed that the motion of as few as three bodies (such as the sun, the moon, and the
earth), although governed by strict scientific laws, defies exact solution: while eclipses of
the moon can be predicted thousands of years in advance, they cannot be predicted
millions of years ahead, which is a very short period by astronomical standards.

International history is full of inter-connections and complex interactions. Indeed, this
one might seem like a parody were it not part of the events leading up to the First World
War:

By the end of the summer of 1913 there was a real danger of yet another
Balkan conflict: the King of Greece [said] that Turkey was preparing an
expedition to recover the island in Greek hands, and from Constantinople
the German ambassador reported that the Bulgarian minister to the Porte
had informed him of a verbal Turco-Bulgarian agreement under which
Bulgaria would attack Thrace in the event of a Turco-Greek war. The
danger that a Turco-Greek war could spread beyond the Balkans could not
be lightly dismissed. If Turkey and Greece came to blows the Bulgarians
could be expected to seek revenge for the defeats of the previous summer;
so early a repudiation of the Treaty of Bucharest would offend the
Rumanians, whilst the Greeks, if attacked by the Bulgarians, could still
invoke their treaty with Serbia. If Serbia became involved no one could
guarantee that Austria-Hungary would once again stand aside.?
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Ripples move through channels established by actors’ interests and strategies. When
these are intricate, the ramifications will be as well, and so the results can surprise the
actor who initiated the change. The international history of late 19th and early 20th
centuries, centered on maladroit German diplomacy, supplies several examples. Dropping
the Reinsurance Treaty with Russia in 1890 simplified German diplomacy, as the Kaiser
and his advisors had desired. More important, though, were the indirect and delayed
consequences, starting with Russia’s turn to France, which increased Germany’s need for
Austrian support, thereby making Germany hostage to her weaker and less stable partner.
In 1902, the Germans hoped that the Anglo-Japanese Alliance, motivated by Britain’s
attempt to reduce her isolation and vulnerability to German pressure, would worsen
British relations with Russia (which was Japan’s rival in the Far East) and France (which
sought British colonial concessions).* There were indeed ramifications, but they were not
to Germany’s liking. The British public became less fearful of foreign ties, easing the
way for ententes with France and Russia. Furthermore, Japan, assured of Britain’s
benevolent neutrality, was able to first challenge and then fight Russia. The Russian
defeat, coupled with the strengthening of the Anglo-Japanese treaty, effectively ended the
Russian threat to India and so facilitated Anglo-Russian cooperation, much against
Germany’s interests and expectations.

In a system, the chains of consequences extend over time and many areas: the effects of
action are always multiple. Doctors call the undesired impact of medications "side
effects." Although the language is misleading—there is no criteria other than our desires
that determines which effects are "main" and which are "side"—the point reminds us that
disturbing a system will produce several changes. Garrett Hardin gets to the heart of the
matter in pointing out that, contrary to many hopes and expectations, we cannot develop
or find "a highly specific agent which will do only one thing.... We can never do merely
one thing. Wishing to kill insects, we may put an end to the singing of birds. Wishing to
‘get there’ faster we insult our lungs with smog."> Seeking to protect the environment by
developing non-polluting sources of electric power, we build windmills that kill hawks
and eagles that fly into the blades; cleaning the water in our harbors allows the growth of
mollusks and crustaceans that destroy wooden piers and bulkheads; adding redundant
safety equipment makes some accidents less likely, but increases the chances of others
due to the operators’ greater confidence and the interaction effects among the devices;
placing a spy in the adversary’s camp not only gains valuable information, but leaves the
actor vulnerable to deception if the spy is discovered; eliminating rinderpest in East
Africa paved the way for canine distemper in lions because it permitted the accumulation
of cattle, which required dogs to herd them, dogs which provided a steady source for the
virus that could spread to lions; releasing fewer fine particles and chemicals into the
atmosphere decreases pollution but also is likely to accelerate global warming; pesticides
often destroy the crops that they are designed to save by killing the pests’ predators;
removing older and dead trees from forests leads to insect epidemics and an altered
pattern of regrowth; allowing the sale of an anti-baldness medicine without a prescription
may be dangerous because people no longer have to see a doctor, who in some cases
would have determined that the loss of hair was a symptom of a more serious problem;
flying small formations of planes over Hiroshima to practice dropping the atomic bomb
accustomed the population to air raid warnings that turned out to be false alarms, thereby
reducing the number of people who took cover on August 6.2
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In politics, connections are often more idiosyncratic, but their existence guarantees that
here too most actions, no matter how well targeted, will have multiple effects. For
example, William Bundy was correct to worry that putting troops into Vietnam might not
make that country more secure because deployment could not only lead the North to
escalate, but also might "(1) cause the Vietnamese government and especially the army to
let up [and] (2) create adverse public reactions to our whole presence on ‘white men’ and
‘like the French’ grounds."” It seems that the American development of nuclear weapons
simultaneously restrained Stalin by increasing his fear of war and made him "less
cooperative and less willing to compromise, for fear of seeming weak."® Indeed, it is now
widely accepted that mutual second strike capability not only decreased the chance of
nuclear war but also made it safer for either side to engage in provocations at lower levels
of violence.? (Similarly, providing security guarantees to the countries of East Europe
might lead them to take harsher stances toward minority ethnic groups and make fewer
efforts to maintain good relations with their neighbors.) To mention three more surprising
cases, in the fall of 1948 General Clay warned that American budget deficits would be
seen in Europe as a forerunner of inflation and so would undermine morale in West
Berlin; the American pressure on the Europeans to rearm more rapidly in response to the
North Korean attack on the South produced squabbles that encouraged the USSR "to
believe that contradictions in the enemy camp ultimately would tear apart the enemy
coalition....[and so] undermined U.S. bargaining power"; in 1994 the dollar strengthened
after President Clinton hired a powerful lawyer to defend him against charges of sexual
harassment: as one currency trader put it, "we were starting to lose faith in him and that
helped turn things."*

Interactions, Not Additivity

Because of the prevalence of inter-connections, we cannot understand systems by
summing the characteristics of the parts or the bilateral relations between pairs of them.™
This is not to say that such operations are never legitimate, but only that when they are
we are not dealing with a system. More precisely, actions often interact to produce results
that cannot be comprehended by linear models.

Linearity involves two propositions: (1) changes in system output are proportional to
changes in input...and (2) system outputs corresponding to the sum of two inputs are
equal to the sum of the outputs arising from the individual inputs.'2

Intuitively, we often expect linear relationships. If a little foreign aid slightly increases
economic growth, then more aid should produce greater growth. But in a system a
variable may operate through a non-linear function. That is, it may have a
disproportionate impact at one end of its range. Sometimes even a small amount of the
variable can do a great deal of work and then the law of diminishing returns sets in, as is
often the case for the role of catalysts. In other cases very little impact is felt until a
critical mass is assembled. For example, women may thrive in a profession only after
there are enough of them so that they do not feel like strangers. Clausewitz noted a
related effect:
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The scale of a victory does not increase simply at a rate commensurate with the increase
in size of the defeated armies, but progressively. The outcome of a major battle has a
greater psychological effect on the loser than the winner. This, in turn, gives rise to
additional loss of material strength [through abandonment of weapons in a retreat or
desertions from the army], which is echoed in loss of morale; the other two become
mutually interactive as each enhances and intensifies the other.!2

Similarly, the effect of one variable or characteristic can depend on which others are
present. Thus even if it is true that democracies do not fight each other in a world where
other regimes exist, it would not follow that an entirely democratic world would
necessarily be a peaceful one: democracies might now be united by opposition to or the
desire to be different from autocracies and once triumphant might turn on each other.
(The other side of this coin is that many of the characteristics of democracies that
classical Realists saw as undermining their ability to conduct foreign policy—the
tendency to compromise, heed public opinion, and assume others are reasonable—may
serve them well when most of their interactions are with other democracies.)

To further explore interactions it is useful to start with the basic point that the results
cannot be predicted from examining the individual inputs separately. I will then move on
to the ways in which the effect of one actor’s strategy depends on that of others, after
which I will discuss how the actors and their environments shape each other, sometimes
to the point where we should make the interaction itself the unit of analysis.

First Interactions: Results Cannot Be Predicted From the Separate
Actions

The effect of one variable frequently depends on the state of another, as we often see in
everyday life: each of two chemicals alone may be harmless but exposure to both could
be fatal; patients have suffered from taking combinations of medicines that individually
are helpful. So research tries to test for interaction effects and much of modern social
science is built on the understanding that social and political outcomes are not simple
aggregations of the actors’ preferences because very different results are possible
depending on how choices are structured and how actors move strategically.

Turning to international politics, Shibley Telhami argues that while pan-Arabism and
pro-Palestinian sentiment worked to enhance Egyptian influence when Egypt was strong,
they made it more dependent on other Arab states when Egypt was weak!* From the
fact—if it is a fact—that nuclear weapons stabilized Soviet-American relations we cannot
infer that they would have a similar impact on other rivalries because variables that
interact with nuclear weapons may be different in these cases (and of course may vary
from one pair of rivals to another). Within the military domain one finds interaction
effects as well: two weapons or tactics can work particularly well together and indeed
most analysts stress the value of "combined arms" techniques that coordinate the use of
infantry, artillery, armor, and aircraft. Events that occur close together also can have a
different impact than they would if their separate influences were merely summed. The
Soviet invasion of Afghanistan affected American foreign policy very deeply in part
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because it came on the heels of the Iranian revolution, which undercut American power,
disturbed public opinion, and frightened allies.

In explaining outcomes, we are prone to examine one side’s behavior and overlook the
stance of the other with which it is interacting. Although deterrence theory is built on the
idea of interdependent decisions, most explanations for why deterrence succeeds in some
cases and fails in others focus on differences in what the defender did while ignoring
variation in the power and motivation of the challenger, just as much policy analysis in
general starts—and often ends—with the strengths and weaknesses of the policies
contemplated and adopted. But one hand cannot clap; we need to look at the goals,
resources, and policies of those with whom the actor is dealing. Teachers are prone to
make the parallel error of not exploring how shortcomings in our students’ performances
on tests may be attributable to the questions we ask.

Second Interactions: Strategies Depend on the Strategies of Others

Further complexities are introduced when we look at the interactions that occur between
strategies when actors consciously react to others and anticipate what they think others
will do. Obvious examples are provided by many diplomatic and military surprises: a
state believes that the obstacles to a course of action are so great that the adversary could
not undertake it; the state therefore does little to block or prepare for that action; the
adversary therefore works especially hard to see if he can make it succeed. As an 18th
century general explained, "In war it is precisely the things which are thought impossible
which most often succeed, when they are well conducted."” In the war in Vietnam, the
U.S. Air Force missed this dynamic and stopped patrolling sections of the North’s supply
lines when reconnaissance revealed that the number of targets had greatly diminished:
after the attacks ceased the enemy resumed use of the route.'®

Both the success and failures of policies are determined interactively. This means that
many cases of intelligence failure are mutual—i.e., they are failures by the side that took
the initiative as well as by the state that was taken by surprise. Indeed, an actor’s
anticipation of what others will do stems in part from its estimate of what the other thinks
the actor will do. In many cases of surprise a state sees that a certain move by the
adversary cannot succeed and therefore does not expect the other to take it: the U.S. did
not expect the Russians to put missiles into Cuba or Japan to attack Pearl Harbor because
American officials knew that the U.S. would thwart these measures if they were taken.
These judgments were correct, but because the other countries saw the world and the U.S.
less accurately, the American predictions were also inaccurate.*

Third Interactions: Behavior Changes the Environment

Initial behaviors and outcomes often influence later ones, producing powerful dynamics
that explain change over time and that cannot be captured by labeling one set of elements
"causes" and other "effects." Although learning and thinking play a large role in political
and social life, they are not necessary for this kind of temporal interaction. Indeed, it
characterizes the operation of evolution in nature. We usually think of individuals and

24



species competing with one another within the environment, thus driving evolution
through natural selection. In fact, however, there is coevolution: plants and animals not
only adapt to the environment, they change it. As a result, it becomes more hospitable to
some life forms and less hospitable to others.

Nature is not likely to "settle down" to a steady state as the development or growth of any
life form will consume—and be consumed by—others, closing some ecological niches
and opening others, which in turn will set off further changes. To some extent, organisms
create their own environments, not only by direct actions (e.g., digging burrows, storing
food, excreting waste products), but as their very existence alters the microclimates,
nutrients, and feeding opportunities that will affect them and others. Indeed, not only
does the amount of rainfall influence the vegetation that grows, but the latter affects the
former as well. To take a more readily visible example, elephants thrive on acacia trees.
But the latter can only develop in the absence of the former. After a while, the elephants
destroy the trees, drastically changing the wildlife that the area can sustain and even
affecting the physical shape of the land. In the process, they render the area uncongenial
to themselves, and they either die or move on. The land is adapting to the elephants just
as they are to it. One Maasai put it well: "Cows grow trees, elephants grow grasslands."
Most consequentially, the very atmosphere that supports current life was produced by
earlier forms, many of which could not survive in the new environment: long before
humans, species of bacteria were so successful and generated so much pollution that they
poisoned themselves.

Politics, like nature, rarely settles down as each dispute, policy, or action affects others
and re-shapes the political landscape, inhibiting some behaviors and enabling others.
Campaign financing reforms generated new actors in the form of PACs, new issues in the
form of arguments about what PAC activities should be permitted, new debates about the
meaning of the first amendment, and new groups that track the flow of money and
services. These in turn affect not only how the funds are solicited and given, but also
change the allies and adversaries that are available to political actors and the ways in
which a variety of other issues are thought of. Political maneuvers create niches for new
actors and disputes, often in ways that no one had anticipated. William Miller’s
fascinating study of the Southern attempt to control—indeed choke off—the debate about
slavery in the 1830s points out that by passing a "gag rule" prohibiting Congressional
discussion of petitions asking for the end of the slave trade in the District of Columbia,
the South called up "petitions against the gag rule itself" and made a new issue of the
right to petition the government.”® Indeed, many protest movements grow as people
previously unsympathetic are offended by the way the authorities respond. Each added
issue may mobilize the population in a different way than did the original one—and of
course the new dispute in turn changes the political environment.

It is clear that, for better and for worse, people change as they are affected by
experiences, including those that they have chosen. Personal development does not mean
that the person simply turns into what was latent in him. Instead, we need to take account
of the situations in which he was placed. To take some examples familiar to academics,
when we think about whether one of our bright undergraduates would do well in a Ph.D.
program, we are likely to ask whether she enjoys and does well at independent research.
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But the right question may be whether she will enjoy and do well at it after she has
experienced two or three years of graduate school. It is also a mistake to point to the
lackluster career of a person who failed to get into a major graduate school or to receive
tenure at a top school as justification for these decisions because we do not know how
well she would have done in a more stimulating and demanding setting. Similar
reasoning explains the limitations of the common argument that international institutions
do not matter because states will ignore them "when push comes to shove" and vital
interests are at stake. Although the statement is correct, it misses the role institutions can
play in shaping interests and seeing that push does not come to shove.

Many of the ways in which deterrence can fail reflect interactions in which the state’s
behavior changes its environment. Thus it might seem obvious that for Pakistan to build
nuclear weapons could not but decrease the likelihood of an Indian attack. But this would
overlook both the danger that India would feel increased pressures to preempt and the
likely Indian judgment that world public opinion would be less censorious of an attack
against a nuclear-armed Pakistan. Furthermore, the deterrence tactics that bring success at
one point can change the other side and make future deterrence more difficult, most
obviously by increasing the challenger’s dissatisfaction with the status quo and giving it
incentives to "design around" the defender’s threats that previously had been adequate.?
A version of this process may have been at work in Vietnam in the late 1950s, casting a
somewhat different light on the standard account of the American advisors erroneously
fearing a conventional attack from the North and so training the South Vietnamese army
to meet a fictitious danger. But the reason Diem’s enemies turned to guerrilla warfare
may have been that he had succeeded in foreclosing the option of fighting a conventional
war. The American policy was still in error in failing to anticipate the response it could
trigger, but not in having been misconceived from the start.

Because actions change the environment in which they operate, identical but later
behavior does not produce identical results: history is about the changes produced by
previous thought and action as people and organizations confront each other through
time. The final crisis leading to World War II provides an illustration of some of these
processes. Hitler had witnessed his adversaries give in to pressure; as he explained, "Our
enemies are little worms. I saw them at Munich."?! But the allies had changed because of
Hitler’s behavior. So had Poland. As A.J.P. Taylor puts it, "Munich cast a long shadow.
Hitler waited for it to happen again; Beck took warning from the fate of Benes."*

Hitler was not the only leader to fail to understand that his behavior would change his
environment. Like good linear social scientists, many statesmen see that their actions can
produce a desired outcome, all other things being equal, and project into the future the
maintenance of the conditions that their behavior will in fact undermine. This in part
explains the Argentine calculations preceding the seizure of the Falklands/Malvinas.
Their leaders could see that Britain’s ability to protect its position was waning, as evinced
by the declining naval presence, and that Argentina’s claim to the islands had received
widespread international support. But what they neglected was the likelihood that the
invasion would alter these facts, unifying British opinion against accepting humiliation
and changing the issue for international audiences from the illegitimacy of colonialism to
the illegitimacy of the use of force. A similar neglect of the transformative power of
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action may explain why Saddam Hussein thought he could conquer Kuwait. Even if
America wanted to intervene, it could do so only with the support and cooperation of
other Arab countries, which had sympathized with Iraq’s claims and urged American
restraint. But the invasion of Kuwait drastically increased the Arabs’ perception of threat
and so altered their stance. Furthermore, their willingness to give credence to Iraqi
promises was destroyed by the deception that had enabled the invasion to take everyone
by surprise. Germany’s miscalculation in 1917 was based on a related error: although
unrestricted submarine warfare succeeded in sinking more British shipping than the
Germans had estimated would be required to drive Britain from the war, the American
entry (which Germany expected) led the British to tolerate shortages that otherwise
would have broken their will because they knew that if they held out, the U.S. would
rescue them.*

The failure to appreciate the fact that the behavior of the actors is in part responsible for
the environment which then impinges on them can lead observers—and actors as well—
to underestimate actors’ influence. Thus states caught in a conflict spiral believe that they
have little choice but to respond in kind to the adversary’s hostility. This may be true, but
it may have been the states’ earlier behavior that generated the situation that now is
compelling. Robert McNamara complains about how he was mislead by faulty military
reporting but similarly fails to consider whether his style and pressure might have
contributed to what he was being told.%*

Products of Interaction as the Unit of Analysis

Interaction can be so intense and transformative that we can no longer fruitfully
distinguish between actors and their environments, let alone say much about any element
in isolation. We are accustomed to referring to roads as safe or dangerous, but if the
drivers understand the road conditions this formulation may be misleading: the
knowledge that, driving habits held constant, one stretch is safe or dangerous will affect
how people drive—they are likely to slow down and be more careful when they think the
road is dangerous and speed up and let their attention wander when it is "safe." It is then
the road-driver system that is the most meaningful unit of analysis. In the wake of the
sinking of a roll-on roll-off ferry, an industry representative said:

With roro’s, the basic problem is that you have a huge open car deck with doors at each
end. But people are well aware of this, and it is taken into account in design and
operation. You don’t mess around with them. There have not been too many accidents
because they are operated with such care.2

Similarly, we often refer to international situations as precarious, unstable, or dangerous.
But, again, if statesmen perceive them as such and fear the consequences, they will act to
reduce the danger—one reason why the Cuban missile crisis did not lead to war was that
both sides felt that this could be the outcome if they were not very careful. Nuclear
weapons generally have this effect. Because statesmen dread all-out war, international
politics is safer than it would otherwise be, and probably safer than if war were less
destructive. Conversely, like drivers on a "safe" stretch of road, decision-makers can
behave more recklessly in calmer times because they have more freedom to seek
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unilateral gains as well as needing to generate risk to put pressure on others. For example,
the relaxation of Anglo-German tensions after 1911 may have misled both countries into
believing that they could afford dangerous tactics in 1914.

Circular Effects

Systems can produce circular effects as actors respond to the new environments their
actions have created, often changing themselves in the process. In international politics,
perhaps the most important manifestation of this dynamic is the large-scale operation of
the security dilemma—i.e., the tendency for efforts to increase a state’s security to
simultaneously decrease the security of others. Because states know that they cannot rely
on others in the unpredictable future, they seek to protect themselves against a wide range
of menaces. Thus in the 1930s Japan, which was heavily dependent on resources from
outside its borders, sought to expand the area it controlled. Immediate economic needs
generated by the world-wide depression increased but did not create this impulse. Nor
were they brought on by specific conflicts with the Western powers. Rather what was
driving was the fear that conflict might be forced upon Japan in the future, which meant
that to remain secure Japan needed raw materials and larger markets. The result was the
conquest of Manchuria, followed by a larger war with China, and then by the occupation
of Indochina. Each move generated resistance that made the next action seem necessary,
and the last move triggered the American oil embargo, which in turn pushed Japan into
attacking the West before it ran out of oil. Had Japan been secure, her aggression would
not have been necessary; it was the fear of an eventual war with the West that required
policies that moved Western enmity from a possibility to a reality. (Of course a further
irony is that World War II led to the reconstruction of international politics and the
Japanese domestic system that brought Japan security, economic dominance of South
East Asia, and access to markets around the world.)

Despite the familiarity of the idea that social action forms and takes place within a
system, scholars and statesmen as well as the general public are prone to think in non-
systemic terms. This is often appropriate, and few miracles will follow from thinking
systemically because the interactive, strategic, and contingent nature of systems limits the
extent to which complete and deterministic theories are possible. But we need to take
more seriously the notion that we are in a system and to look for the dynamics that drive
them. A distinguished student of genetics summarized his perspective in the phrase:
"Nothing in biology makes sense except in the light of evolution."*® Very little in social
and political life makes sense except in the light of systemic processes. Exploring them
gives us new possibilities for understanding and effective action; in their absence we are
likely to flounder.
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