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Executive Summary 

Title: Understanding Systems Theory for U.S. Marines 

 

Author: Steven G. Luhrsen, Major, U.S. Marine Corps 

 

Thesis: In the future, it will be necessary for all Marines to apply systems theory. 

 

Discussion:  War has always been complex.  However, contemporary complexity is accelerating 

toward increasing future complexity.  On this basis, this paper argues that in the future Marines 

of all ranks will require a fundamental understanding of systems theory in order to operate in the 

accelerating complexity of the future.  Toward this end, this paper explains complexity in three 

layers: dynamic complexity, generative complexity and social complexity.  Dynamic complexity 

is a function of structure and inter-relations.  More structure and more relationships result in 

complexity that is more dynamic.  As energy and matter pass through the nodes and links, 

dynamic complexity separates cause and effect across time and space.  This distance between 

cause and effect is the mark of dynamic complexity.  Generative complexity describes the 

dynamic relationship between problem and solution.  Social complexity describes the complexity 

arising from differences in the ways people think as a function of culture, language, history, etc.  

In each case, appendices and links to downloadable software provide practical tools.   

 

Conclusion: Accelerating complexity in the operational battlespace clearly implies a need for 

Marines to increase capacity to design, plan and operate in the ever more chaotic future 

warfighting environment.  
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Prologue 

[W]henever we propose a solution to a problem, we ought to try as hard as we can to overthrow 
our solution, rather than defend it.  Few of us, unfortunately, practice this precept; but other 
people, fortunately, will supply the criticism for us if we fail to supply it ourselves.  Yet criticism 
will be fruitful only if we state our problem as clearly as we can and put our solution in a 
sufficiently definite form—a form in which it can be critically discussed. 

—Karl Popper, The Logic of Scientific Discovery 
  
To comprehend and cope with our environment we develop mental patterns or concepts of 
meaning. … [W]e destroy and create these patterns to permit us to both shape and be shaped by a 
changing environment. … [W]e cannot avoid this kind of activity if we intend to survive on our 
own terms. 

—John R. Boyd, “Destruction and Creation” 
 
Countless duels go to make up a war, but a picture of it as a whole can be formed by imagining a 
pair of wrestlers.  Each tries through physical force to compel the other to do his will. 

Clausewitz, On War, p. 75 
 
Although our intellect always feels itself urged towards clearness and certainty, still our mind 
often feels itself attracted by uncertainty. 

Clausewitz, On War, Book 1, Chapter 1, p. 86. 
 
We have trained our imaginations to be fundamentally linear. 

Beyerchen, Clausewitz, Nonlinearity, and the Unpredictability of War, p 86 
 

When we look at the present to learn of trends that shape the future, we often ask, “what 

is changing?”  Instead, to see where change is going, we must examine the second derivative.  

“What is the rate of change of the change?”  So, what is changing?  More actors on the world’s 

stage, globalization, interconnectedness, global crime and terror networks, increasing religious 

tension and the list goes on.  What is happening to the rate of change?  These and other important 

variables are changing more rapidly; moving toward greater complexity in the future.  Warfare 

has always been complex, is more complex, and is growing more complex at an increasing rate.  

In the future, a warrior’s capacity to think through vastly accelerating complexity will be an 

increasingly decisive and necessary element of success.  



 

Understanding Systems Theory for U.S. Marines 
 

As part of our philosophy of command, we must recognize that war is inherently disorderly, uncertain, 
dynamic, and dominated by friction. Moreover, maneuver warfare, with its emphasis on speed and 
initiative, is by nature a particularly disorderly style of war. The conditions ripe for exploitation are 
normally also very disorderly. For commanders to try to gain certainty as a basis for actions, maintain 
positive control of events at all times, or dictate events to fit their plans is to deny the nature of war. We 
must therefore be prepared to cope—even better, to thrive—in an environment of chaos, uncertainty, 
constant change, and friction. If we can come to terms with those conditions and thereby limit their 
debilitating effects, we can use them as a weapon against a foe who does not cope as well. 
 

   MCDP-1, Warfighting p.80      

 
1.  Thesis.  In the future, it will be necessary for all Marines to apply systems theory. 

2. Introduction.  Warfare has always been complex.  Currently, warfare is growing more 

complex, and the rate of this change is increasing.  If this trend continues, then future war shall 

be exponentially more complex.  Military units and individuals most capable of dealing with the 

extreme complexity of the future battlefield will gain a decisive and necessary advantage.  

Systems theory defines, describes, and explains complexity.  Systems practices include terms, 

tools, and ways of thinking: practical applications of systems theory.  In the future, proficiency 

with these tools, practices, and ways of thinking will be as universally necessary as small arms 

proficiency is today. 

2.  Fundamentals of Systems Theory: Systems Thinking.  The systems approach to thinking 

begins by recognizing that anything that includes two or more related elements is a system.1  

Thus, a scissors is a system.  A hand grenade is a system.  An individual human being is a 

system.  A group of human beings is a system.  If the whole thing has more than one related 

element, then the whole thing is a system.  Systems are connected to their environment: a hand 

grenade in a Marine’s hand.  Systems receive input, conduct a process, and generate output.  The 

hand grenade receives input: thumb clip, pull pin, throw grenade; it lands.  The hand grenade’s 

process: the spoon releases, the fuse burns, and ignites the explosive charge.  This generates 
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output: an explosion, then motion in the form of fragments accelerating in all directions.  

Systems include related elements, inputs, process, and outputs.   

Some systems include more elements than other systems, and this increases complexity.  

A system that includes more elements is more complex; specifically, the more elements within a 

system, the greater its structural complexity.  Thus, both a scissors and a rifle are structurally 

complex; the rifle is more structurally complex than the scissors.  All systems, by definition, 

include more than one related element and are thus, more or less structurally complex.  Even 

some so-called ‘simple machines’ (i.e., shovel, lever, etc.) are in fact structurally complex.  A 

lever is more structurally complex than a shovel; a wedge is less complex than either a shovel or 

a lever.  However, structural complexity involves more than just the number of elements in the 

system.  A box of machine gun ammunition has hundreds of parts, and is structurally complex.  

A truckload of machine gun ammunition may multiply the number of parts, but the complexity 

does not really increase.  A handheld global positioning system (GPS) receiver is more 

structurally complex than a truckload of machine gun ammunition.  The quantity of elements 

within a system is merely part of structural complexity.  The extent to which the elements are 

different from one another, their species, also contributes to structural complexity. 

Structural complexity has layers.  Nearly all systems are composed of subordinate 

elements that are also systems.  A vehicle includes an electrical system, brake system and so on.  

Biological systems include cells, organs, internal systems (circulatory, skeletal, digestive, 

respiratory, etc.), and organisms, groups of organisms, and even entire societies and ecosystems.  

Biological systems seen through this lens illustrate structural complexity; often referred to as a 

system of systems. 
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4.  Dynamic Complexity.  Systems and their subordinate elements interact with one another and 

generate dynamic complexity when they pass or exchange information, energy, or matter.2  As 

information, matter, and energy pass through the system, behavior changes.  The precise cause of 

any particular behavioral change can be difficult or impossible to observe directly.  Cause and 

effect are difficult to determine.  Dynamic complexity arises from interconnectedness: internal 

connections and external connections. A group of Marines interconnected by means of a radio 

network is a dynamically complex system.  If these Marines communicate by means of snail 

mail, then the time delay increases the dynamic complexity.  A fire team, a squad, a platoon: 

each is dynamically complex.  A platoon is more dynamically complex (and slightly more 

structurally complex) than a squad.  Further, within a platoon of thirty Marines, the Marines are 

closely related.  Thirty Marines standing in the chow line are less closely related; thus, the thirty 

in the platoon are more dynamically complex.  Dynamic complexity is a function of the qualities 

of the interaction, or relationships (e.g., How close, strong, capable are the connections?), and 

the quantity of those relationships (e.g., How many connections are there?).  More 

interconnectedness (quality and quantity) that is more widely disbursed increases the distance in 

time and space between cause and effect, and generates more dynamic complexity. 

Dynamically complex systems often demonstrate the capacity to change or adapt, such 

systems are adaptive; thus complex, adaptive systems.3  The ability to adapt stems from the 

capacity to change structure or relationships – internal or external.  For example, during a fire 

fight opposing units fire on one another to change the structure of their targets by destroying or 

wounding their enemies; they maneuver to change their relative positions.  They adapt.  If a 

system’s structural complexity (think ‘parts or elements’) or dynamic complexity (think 

‘connections and relationships’) has the capacity to change, then the system is adaptive.  
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Sometimes, adaptation changes the essence of the system or systems.  When a truck platoon 

joins a rifle company, an entirely new unit is created: a motorized infantry company.  When 

complex, adaptive systems change structure or relationships, the behavior of the entire system 

usually changes.  The whole effect of these new creations is difficult to predict beforehand.  The 

motorized infantry company behaves very differently from either the rifle company or the truck 

platoon.  Adaptation has the potential to create an entirely new unit, with entirely new behaviors.  

Dynamic complexity enables and facilitates adaptation, changes in systemic structure or 

relationships.  Many systems have the capacity to adapt by changing internal or external 

relationships, structure, or both.  These are complex, adaptive systems. 

A system’s structure - structural complexity - may enable adaptation.  Conversely, some 

systemic structures resist adaptation.  Pyramid-shaped structures, like the chain of command, 

tend to resist adaptation.  Consider a system that lacks hierarchy: an internet chat room.  A 

spider’s web extending in all directions can depict such a system, without any center, up or 

down.  Such a system has no ‘center of gravity’; instead, its structure is distributed.  Distributed 

Operations are one military application of this idea.  The distributed structure of criminal 

networks, insurgents, and terrorists further illustrate.  While hierarchy tends to resist change, 

distributed structures tend to resist stability; they change rapidly.  Information moves rapidly 

across distributed systems, not up or down the reporting chain; there is no ‘up’ or ‘down’.  

Operating within a highly distributed structure allows a system to rapidly change, or adapt, any 

number of their characteristics; this includes means, ways, and ends.4  New creations abound.  

These adaptations are not necessarily centrally directed; in fact, usually they are local responses 

to local conditions.5  Yet, the consequences of these new behaviors can, and generally do, 

reverberate beyond the locality and extend across the system. 
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One must consider the whole of war before its components.  
 Gerhard Scharnhorst 

 
This is the crux of dynamic complexity: time, space, or both separate cause and effect.  A 

given cause produces effects that become apparent much later in time – if ever - and in far away 

places.  Consider a familiar and dynamically complex system, the weather.6  The behavior of 

these complex systems is inherently difficult to predict.7  Increasing complexity generates 

increasing uncertainty: a lack of sureness, conviction or knowledge, especially about an outcome 

or result.8  The search for cause and effect relationships is difficult because cause and effect are 

often separated.  Action in Place A causes effects far way in Place Z.  Outputs observed now are 

the result of inputs and process executed some time ago.  Often small causes produce very large 

effects.  For example, if a key Marine in a company is replaced (i.e., CO, XO, 1stSgt, Co GySgt, 

Police Sgt, Radio Operator, etc), then the old company may no longer exist, a whole new 

company has been created.  In order to understand cause and effect, one must understand 

the whole system: structure, interconnectedness, adaptation, input, process, and output.  Very 

detailed understanding of a part of the system is not likely to explain the behavior of the whole 

system.  Separation between cause and effect is the essence of dynamic complexity. 

In the future, Marines will need tools to deal with the ever-more dynamically complex 

operating environment.  Systems thinking is the first tool.  “Our theories determine what we 

measure,” Albert Einstein.  As we train our minds to understand how structure and 

interconnectedness influence behavior, we look, see, and think differently.   

We have a language for tactics; likewise, systems thinking has a language.  There are a 

handful of common systems, called ‘archetypes’.  These archetypes are named for their apparent 

behavior: Escalation, Fixes that Fail, Limits to Success, and others.  Appendix A is a pocket 
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guide that explains eight of the most-common archetypes.  The archetypes are generic forms that 

Marines can modify to model more accurately their actual situation. 

Models are tools that allow Marines to assemble and communicate ideas to fellow 

Marines.  As Marines observe causes and effects in the area where they operate as a team, squad, 

platoon, or company, they begin to develop an intuitive understanding of cause and effect that 

was not possible before.  This understanding is valuable, priceless, and vital to success, but is 

difficult to communicate.  To map relationships between causes and effects, through the 

elements and connections within systems and systems of systems, is to build a model that 

improves understanding of the situation.  Appendix B, a Pocket Guide to Causal Loop Diagrams 

includes symbols and terms useful for this purpose.  Higher-level staffs with access to computers 

can certainly benefit from complex, adaptive modeling software.  Harvard and the Massachusetts 

Institute of Technology (MIT) use VENSIM, available free here:  

http://www.vensim.com/software.html. 

Models are useful, but have some clear limits.   No model is truly accurate.  The behavior 

of complex systems is inherently unpredictable.  When great sacrifice has gone into developing a 

useful model there is a temptation to believe that this model is truly accurate, and so we can 

predict and control the behavior of the complex system we have modeled.  This is hubris, 

profound error.9  Systems thinking humbly acknowledges that complex systems are inherently 

unpredictable and precision control is not possible.10 
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5.  Generative Complexity:  When a problem and a solution are wrestling each other. 

The essential difference is that war is not an exercise of the will directed at inanimate 

matter, as is the case with mechanical arts…. In war, the will is directed at an animate object 

that reacts.        Clausewitz, On War, p. 149.  

…, and the process of interaction results…. The very nature of the interaction is bound to 

make it unpredictable.                   Clausewitz, On War, p. 139. 

 

Generative complexity describes a dynamic relationship between a problem and a 

solution.  If the problem will stand still and allow Marines to operate on it, like a patient on a 

stretcher before a surgeon, then understanding dynamic complexity may be sufficient.  However, 

if the patient is actively participating in the surgery, helping, or worse, opposing the surgeon, 

then this reveals a new layer of complexity.  The essence of war, and warfighting, is generative 

complexity.  The problem and the solution are interacting, like two wrestlers.  Today’s 

generatively complex problems are often unexpected consequences of yesterday’s solutions.  As 

Marines implement solutions adversaries, rivals, partners and allies adapt.  These adaptations 

create new structure, connections, and behaviors that change the problem; meanwhile Marines 

operate.  Generative complexity exists when a problem and a solution are interconnected, 

interacting, even interdependent, and systems thinking provides useful tools. 

The complexity of insurgency presents problems that have incomplete, contradictory, and 
changing requirements. The solutions to these intensely challenging and complex problems are 
often difficult to recognize as such because of complex interdependencies. While attempting to 
solve an intensely complex problem, the solution of one of its aspects may reveal or create 
another, even more complex, problem. The purpose of design is to achieve a greater 
understanding, a proposed solution based on that understanding, and a means to learn and adapt. 
 

MCWP 3-33.5, COUNTERINSURGENCY, p.4-1 
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In the future, Marines will face problems that are more structurally, dynamically, or 

generatively complex.  Design is a tool for dealing with complex problems, especially 

generatively complex problems.  MCWP 3-33.5, Counterinsurgency, dated 15 December 2006 

has much to offer.  Chapter 4, Designing Counterinsurgency Campaigns and Operations speaks 

directly to this issue (attached as Appendix C). 

Developing solutions requires understanding the problem(s).  In complex situations, some 

behavior of the target system may be observable, but the cause or causes of that behavior will 

probably be hidden from view, impossible to observe directly.  Without understanding the 

problem, planning a solution is futile.  Increasing complexity makes this challenge more and 

more significant and increases the importance of design as a way to build understanding of the 

problem with a view toward planning operations aimed at changing the target system’s behavior 

from unsatisfactory to satisfactory.  If planning is to lead to effective action, then design is an 

essential precursor to planning. 

Design is a process that addresses the requirement to see and understand in sufficient 

depth and breadth with application at all levels in the chain of command.  Successful design 

demands more of communications skills and creativity.11  Well-reasoned, critical discussion 

allows Marines and a wider variety of subject matter experts to share their observations, builds 

and extends common understanding, and leverages the collective intelligence of the whole unit.12  

Systems thinking provides vocabulary necessary for critical discussion.  Models visually depict 

the developing understanding of the problem and its relationship with the emerging solution.  By 

building understanding of the problem, solutions become apparent.  This is especially true of 

people who are most able to retain a sense of the whole generatively complex system comprised 

of the problem and the solution.  Our most experienced leaders are often the people who are best 
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equipped for this intuitive decision making process.  As leaders gain an understanding of the 

problem, solutions based on that understanding become apparent.  Operations test this 

understanding, to find the errors in the reasoning that seeks to explain the behavior, 

interconnectedness, and structure of our adversaries and rivals.  Careful observation of the 

effects of operations provides feedback, through a continuous assessment process that re-informs 

our understanding, and the process begins again with critical discussion.  This process is repeated 

continuously, until the target system changes to a satisfactory state in terms of behavior, 

interconnectedness, and structure.  When all levels in the chain of command fully understand this 

process, it is extremely powerful.  “While campaign design is most often associated with joint 

force commanders, all commanders and staffs need to understand it,” MCWP 3-33.5, 

Counterinsurgency, page 4-1.   

 

 

Critical Discussion

Systems Thinking Model Making

Structured Learning

Intuitive

Decision Making

Design Process

Adapted from MCWP 3-33.5, Chapter 4, Designing Counterinsurgency Campaigns and Operations

The Design

Solution

Problem

Continuous 
Assessment

Continuous 
Assessment

Operations

 

9 



 

Design leads to a cultural shift away from a mindset that assumes a high degree of 

certainty with respect to the problem and associated solution, and acknowledges the inherent 

unpredictability of events within generatively complex systems.  Some problems are solved best 

through an engineering approach while other problems simply are not.  The difference is critical.  

When the essence of the problem is easy to see, familiar (i.e., cross a bridge or a river, build a 

road, seize a fortified position), then the engineering approach to problem solving is applicable.13  

If the essence of the problem is difficult to see, unfamiliar or unique, often the elements of the 

problem are alive, animate entities such as social, religious, or political groups, then the fog of 

dynamic and generative complexity obscures the essence of the problem beyond the reach of 

solutions that are merely well engineered.   

When Marines operate within generative complexity, initial understanding of the overall 

system, including the target system, is merely a straw man represented by a model.  There is no 

presumption of certainty in terms of understanding the complexities.  Rather, the presumption is 

one of uncertainty; we don’t know for sure.  We observe, think, propose explanations, and 

operate to find the flaws in our explanations.  Operations, by design and through execution, are 

experiments that test hypotheses.  Through the process of conducting operations, the model 

becomes more accurate, a more useful aid to decision making and operational action.14  

Nevertheless, our understanding will always be somewhat incomplete.  Rather than an 

engineered solution, operations evolve as we adapt responsively to the target system adapting to 

us.15  This iterative process of learning through operations progressively interacts with the target 

system(s) to induce the target system to change through adaptation toward a satisfactory state.  

The precise form of that satisfactory state is unpredictable.  The exact amount of time that this 
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process will consume is unknown.  The goal is to bring about change in the target system to a 

satisfactory state through a dynamic, interactive process of learning through operations. 

 The ways to realize this goal, to achieve success, can take many forms.  Transformation 

of an adversary whose principle means of action is a conventional military may be realized 

through the destruction, or neutralization, of that conventional force.  A nation overwhelmed by 

the effects of a natural disaster, epidemic, or economic crisis may be transformed by integrating 

the population and the government to form a cohesive and functioning entity capable of 

operating within its context.  While a particular pathway may be desirable from our point of 

view, whether it will produce a satisfactory result with respect to the target system depends 

primarily on the dynamics of that system.  Not all systems are susceptible to transformation.  

Some systems are very stable.  They demonstrate an inherent capacity to absorb huge amounts of 

energy, matter, or information without any real change.  Destruction, if practical, may be the 

only way to transform such systems.  Other systems are highly responsive.16  Target systems, 

and the context within which they exist, tend to be unique.  Likewise, the precise pathway that 

leads to transformation of a generatively complex system toward a satisfactory state is unique, 

hence unpredictable.17  Solutions are worked out as the situation unfolds.18 

6.  Social Complexity.  In an increasingly complex world people are another layer of 

complexity.  There are characteristics of people, and groups of people, that make human beings 

different from all other elements of systems.  Complex systems that include human beings are 

socially complex.   

People think, have goals, attitudes, values, and beliefs.  If all people thought in exactly 

the same way then social complexity would not be significant.  However, many groups of people 

think in ways that are very different.  Marines value honor, courage, and commitment.  America 
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might cite liberty and justice.  Different groups often cite different values; some values are 

common to many groups.  Fidel Castro might cite liberty and justice with the same zeal as 

Americans pledging allegiance to the flag.  Evidently, the same words have very different 

meaning to these two groups of people.  Often, the differences in the ways groups of people 

think are the differences that distinguish the groups.  The behavior of people, and groups of 

people, is influenced by what people think, value, and believe, and these differences generate 

social complexity. 

Social complexity is layered over dynamic and generative complexity.  Differences in 

ways of thinking make it more difficult to understand what groups of people are doing and why 

they are doing it.  Cause and effect are more difficult to connect.  We understand dynamic 

complexity by understanding the structures, relationships, inputs, processes, and outputs of 

dynamically complex systems.  To understand social complexity we have to penetrate through 

those layers, to the layers of thinking, values, and beliefs.  Lately, many Marines have been 

reading histories of the Arab world, Islam, and especially Iraq.  This is an effort to come to grips 

with social complexity.  Future generations of Marines will find that these insights are even more 

important. 

Relative weakness is a powerful engine for adaptation.  Contemporary insurgents employ 

processes that often confound conventional forces.  Often, insurgents operate where they enjoy 

significantly greater understanding of the vital population’s language, culture, etc.  Insurgents 

have demonstrated the ability to leverage social complexity to gain a competitive advantage.  

While no one knows what early-21st century insurgent process will become; we can say that they 

are likely to adapt in unexpected ways to further improve their social complexity leverage.  
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Building our capacity to deal with social complexity is an adaptation that is necessary now, and 

more so in future war.  

In the past, we have been able to think about our enemy by thinking about ourselves.  If 

our enemy’s dynamic complexity (structure, interconnectedness, behavior) is essentially the 

same as ours, then we have a model of our adversary; that model is us, a mirror image.  In the 

past, the adversaries against whom we have achieved an overall satisfactory outcome generally 

shared more than mere dynamically complex similarity; often they shared important elements of 

our own cultural heritage and as well as the nation-state construct.  This is a socially complex 

similarity.  When strategic, operational, and tactical leaders are able to satisfactorily understand 

the thinking of their adversaries, outcomes tend to be satisfactory.  When social complexity 

confounds such understanding, as in Asia, the Middle East, Africa, and increasingly Latin 

America satisfactory outcomes prove more elusive. 19   

Our adversaries’ ways of thinking are increasingly not the same as our own.  

Admonishments to ‘turn the map around’ and ‘think like the enemy’ have become hollow 

platitudes, which offer no useful insight.  In fact, such thinking is increasingly erroneous and 

misleading.  While once we heard, “turn the map around”, now we hear, “don’t mirror-image”.  

A distinguishing characteristic of contemporary warfare is our inherent incapacity to assess and 

comprehend satisfactorily our adversaries’ ways of thinking, changing goals, and behavior.  

Consequently, we are unable to predict their behavior.  Furthermore, we often find that we 

cannot even understand or explain their behavior after the fact.  Naturally, it follows that we are 

less able to understand how we can best influence their behavior. 

If future adversaries adapt to increase their existing social complexity advantages, then 

the need to build our capacity to deal with social complexity can only increase.  A Marine on 
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patrol trying to communicate with a person whose thinking is alien to his own is facing social 

complexity.  When people think differently, communication is difficult.  Systems thinking offers 

tools to deal with social complexity.  Two tools are offered here.  First Appendix D, a Pocket 

Guide for Dialogue, is useful for all people at all levels.   If the goal is to build understanding of 

a complex problem, then communication through constructive dialogue is a proven way ahead.   

  Additional tools are available to higher-level commanders and their staffs.  In the 

civilian world, social complexity manifests itself in the inner dynamics of businesses and their 

staffs.  The military analog is our staffs, especially Operational Planning Teams.  When Marines 

find it necessary to make our own reasoning perfectly clear, or conversely to understand the 

reasoning of a person whose thinking is difficult for us to understand, then systems thinking 

practiced through constructive dialogue, is powerful.   

Interagency and international operations are the norm.20  A common body of theory, 

applicable to all professions and nations, enables all participants to contribute more fully.21  

Civilian organizations have found great utility in a systems thinking tool called Dialogue 

Mapping.  This tool uses fairly simple software to make reasoning explicit.  CogNexus Institute’s 

software, Compendium is available free here: http://www.cognexus.org/id66.htm. A systems 

view of the environment is a foundation for the internal integration of our own staffs, and 

external integration with allies and multinational partners.   

7.  Conclusion.  The strategic, operational, and tactical operating environments are growing 

more complex.22  Groups of people are increasingly connected, inter-acting, and integrated.23  

First, this is a function of the growing number of actors -- state and non-state, national and trans-

national – with power to act.  In 1900, the world included 43 nations; by 1939, there were more 

than 60.  In 2000, the United Nations listed 192 member-nations.24  Secondly, increasing inter-
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connectedness of people and groups of people throughout the world creates networks that further 

expand the extent and intensity of complexity.  Rivals and allies demonstrate the ability to adapt 

rapidly to new challenges and opportunities.25  The warfighting environment is growing more 

complex, and the rate of this change is accelerating.  

Increasing complexity requires Marines to increase our ability to operate in uncertainty.26  

Systems thinking provides processes and tools that enable Marines to see structure and 

interconnectedness.  Modeling, even simple sketches, vastly multiplies our capacity to make 

sense out of what we see, to build understanding.  The best understanding can explain how 

systems operate, the kinds of things they can, and probably will do.  However, complexity -- the 

true ‘fog of war’ -- will always conceal important facts.  Our models are never fully accurate.  

Complex systems can be influenced, but the capacity for adaptation eludes prediction and 

control.27  Systems thinking does not suggest that we can completely understand, control, or 

predict the complexity of the current or future warfighting environment through modeling, 

hypothesis, or operational experimentation.28  Good thinking leads to better understanding; but 

even our best understanding remains less than complete.29  Systems dominated by human beings 

are inherently unpredictable.30  This is no quest for certainty.  Systems thinking explicitly refutes 

the illusory quest to control that which cannot be controlled.  Rather, we develop ideas and test 

them through operations to disprove and discard some while developing and improving others.  

In the future, operations serve two purposes: first, to build the understanding necessary for 

effective operations and second, through operations that actually affect the target system, 

influence the target system’s adaptation to an acceptable state.  In the future, it will be necessary 

for all Marines to understand and apply systems theory. 
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Appendix E: Glossary 
 
Generative Complexity 
 
lacunae --  a blank space or a missing part : gap  2 : a small cavity, pit, or discontinuity in an 
anatomical structure.31 
 
*Operational Design (verb) – an interactive process including the sponsor and the operational 
designer by which the sponsor’s vision is crystallized in the minds of both participants 
 
*Operational Design (noun) – an abstract, cognitive model, generally in the form of graphics and 
accompanying narratives, that represents the interaction between the problem and the solution by 
depicting overall strategic system, the operational system, the strategic vision (ends), and the 
operations (ways) 
 
Operational environment (DOD) A composite of the conditions, circumstances, and influences 
that affect the employment of military forces and bear on the decisions of the unit commander. 
Some examples are as follows. a. permissive environment--Operational environment in which a 
host country’s military and law enforcement agencies have control as well as the intent and 
capability to assist operations that a unit intends to conduct. b. uncertain environment--
Operational environment in which host government forces, whether opposed to or receptive to 
operations that a unit intends to conduct, do not have totally effective control of the territory and 
population in the intended operational area. c. hostile environment--Operational environment in 
which hostile forces have control as well as the intent and capability to effectively oppose or 
react to the operations a unit intends to conduct.32 
 
Social Complexity (adj) disunity of thought arising from ir-reconciled cognitive process 
including heuristics, models and practices grounded in beliefs and values.  
 
*Strategic vision (noun) – the system that includes the strategic sponsor’s aims, goals, desired 
effects, results, and end state and their collective interaction 
 
*Strategic Sponsor (noun) – the President or Secretary of Defense 
 
 
 
*Author’s definitions 

E-1 



 

Bibliography 
 

____________________________________________________________________________ 
Beyerchen, Allen.  Clausewitz, Nonlinearity, and the Unpredictability of War.  International 
Security, Vol 17, no. 3 (Winter 1992/3), pp.59-90. 
 
 
Chairman of the Joint Chiefs of Staff, Capstone Concept for Joint Operations.  Washington, 
D.C.: Joint Staff, August 2005. 
 
Chairman of the Joint Chiefs of Staff, Joint Operating Concept for Major Combat Operations.  
Washington, D.C.: Joint Staff, September 2004. 
 
*Checkland, Peter.  Systems Thinking, Systems Practice.  West Sussex, England: John Wiley 
and Sons, 2000. 
 
*Checkland, Peter and Porter, John.  Learning for Action: A Short Definitive Account of Soft 
Systems Methodology and its use for Practitioners, Teachers, and Students.  West Sussex, 
England: John Wiley and Sons, 2006. 
 
*Checkland, Peter and Scholes, John.  Soft Systems Methodology in Action.  West Sussex, 
England: John Wiley and Sons, 1999. 
 
*Conklin, Jeff.  Dialogue Mapping: Building shared understanding of wicked problems.  West 
Sussex, England: John Wiley and Sons, 2006. 
 
Department of Defense.  DOD Dictionary Undated.  Online.  Available:  
http://www.dtic.mil/doctrine/jel/doddict/ 
 
Joint Warfighting Center.  Joint Warfighting Series Pamphlet 7: Operational Implications of 
Effects Based Operations (EBO).  Norfolk, Virginia: United States Joint Forces Command, 
November 17, 2005. 
 
Joint Warfighting Center.  Joint Warfighting Series Pamphlet 4: Doctrinal Implications of 
Operational Net Assessment. Norfolk, Virginia: United States Joint Forces Command, 
November 17, 2005. 
 
*Joint Warfighting Center.  Commander’s Handbook for Effects-based Approach to Operations. 
Norfolk, Virginia: United States Joint Forces Command, February 24, 2006. 
 
Gleick, James.  Chaos: Making a New Science.  New York: Penguin Books, 1987. 
 
Headquarters, United States Marine Corps, Marine Corps Doctrinal Publication 5, Planning.  
Washington, D.C., 21 July 1997. 
 

BIB-1 



 

Kahane, Adam.  Solving Tough Problems.  San Francisco: Berret-Keoehler Publishers, 2004. 
 
Kurue, Anton.  The Relevance of Chaos Theory to Operations.  Australian Defense Force 
Journal No. 162, September/October 2003, p. 4-18. 
 
Manchester Metropolitan University, Department of BIT.  Soft Systems Methodology. Undated.  
Available:  http://www.cs.auc.dk/~jeremy/resources%20files/SSMhandout.pdf 
 
Moffat, James.  Complexity Theory and Net-Centric Warfare.  Washington, D.C.: Department of 
Defense Command and Control Research Program, September 2003. 
 
Naveh, Shimon.  In Pursuit of Military Excellence: The Evolution of Operational Theory,  
London and New York: Frank Cass, 1997. 
 
Naveh, Shimon.  Lecture: Discoursive Command – Operators – Systemic Operational Design: A 
New Framework for Strategic Epistemology.  Undated.  Online.  Available: 
http://home.no.net/tacops/Taktikk/Kadettarbeid/naveh.htm 
 
Piaget, Jean.  Structuralism,  New York: Harper Collins, 1958. 
 
*Scales, MGen Robert H., US Army (Ret.).  Clausewitz and World War IV.  Armed Forces 
Journal:  available at http://www.armedforcesjournal.com/2006/07/1866019, downloaded 29 Sep 
2006. 
 
*Scales, MGen Robert H., US Army.  Future War: An Anthology of America’s Wars to come.   
Lanham, MD: Rowman & Littlefield, 2003. 
 
*Scales, MGen Robert H., US Army (Ret.).  Yellow Smoke: The Future of Land Warfare for the 
American Military.   Carlisle, PA: Strategic Studies Institute, 2000. 
 
*Senge, Peter. The Fifth Discipline, New York: Doubleday, 1994. 
 
*Senge, Peter. The Fifth Discipline Fieldbook, New York: Doubleday, 1994 
 
United States Army Training and Doctrine Command.  FY06 Future Warfare Study:  Global 
Proliferation of Irregular Warfare.  Fort Monroe, Virginia:  Future Warfare Studies Division, 9 
August 2005. 
 
United States Army Training and Doctrine Command. Field Manual 100-5.  Fort Monroe, 
Virginia: 1986. 
 
United States Central Intelligence Agency.  The World Fact Book. 2006.  Online.  Available: 
http://www.odci.gov/cia/publications/factbook/index.html 
 
von Bertalanffy. Ludwig. General System Theory.  New York: George Braziller, 1968. 
 

BIB-2 

http://www.cs.auc.dk/%7Ejeremy/resources%20files/SSMhandout.pdf
http://www.armedforcesjournal.com/2006/07/1866019


 

BIB-3 

Wade, Norman M. The Joint Force & Operational Warfighting SMARTbook: Guide to Joint 
Doctrine, Operational Warfighting and Theater/Campaign Planning.  Lakeland, Florida: The 
Lightening Press, 2003. 
 
White, Charles Edward. The Enlightened Soldier: Scharnhorst and the Milit"rische Gesellschaft 
in Berlin, 1801-1805.  Westport, Connecticut: Praeger Publishers, 1989. 



 

End Notes 
 
                                                 
 
1 Ludwig von Bertalanffy, General System Theory. (New York: George Braziller, 1968) 35. 
 
2 von Bertalanffy, 42. 
 
3 Gleick, 9. 
 
4 Gleick, 9 
 
5 James Moffat,  Complexity Theory and Net-Centric Warfare.  (Washington, D.C.: Department 
of Defense Command and Control Research Program, September 2003) 42. 
 
6 Gleick, 20. 
 
7 Allen Beyerchen, Clausewitz, Nonlinearity, and the Unpredictability of War.  International 
Security, Vol 17, no. 3 (Winter 1992/3), 57-58. 
 
8  “Uncertainty.”  Merriam-Webster Online: Dictionary.  Online. Internet.  20 Mar 2006.   
Available:  http://www.m-w.com/ 
 
9 Department of BIT, 4. 
 
10 Capstone Concept for Joint Operations, C-2. 
 
11  Shimon Naveh, In Pursuit of Military Excellence: The Evolution of Operational Theory, 
(London and New York: Frank Cass, 1997) 186. 
 
12 U.S. Army Field Manuel 3-24/Marine Corps Warfighting Publication  3-33.5, 
Counterinsurgency Operations.  Headquarters, Department of the Army and Marine Corps 
Combat Development Command.  Washington, D.C. 15 Dec 2006. 
 
13 United States Marine Corps, Marine Corps Doctrinal Publication 5, Planning (1997) 22. 
 
14 Shimon Naveh,  Lecture: Discoursive Command – Operators – Systemic Operational Design: 
A New Framework for Strategic Epistemology. n. page.   
 
15 Capstone Concept for Joint Operations, C-2. 
 
16 Capstone Concept for Joint Operations, C-2. 
 
17 von Bertalanffy, 46. 
 
18 Adam Kahane,  Solving Tough Problems. 
  (San Francisco:  Berrett-Koehler Publishers, 2004) 31. 

N-1 



 

N-2 

                                                                                                                                                             
 
19 Department of BIT, the Manchester Metropolitan University, Soft Systems Methodology, 3.   
 
20  Chairman of the Joint Chiefs of Staff, Joint Operating Concept for Major Combat Operations 
(September 2004) 61. 
 
21 von Bertalanffy, 32 
 
22 Capstone Concept for Joint Operations, 4. 
 
23  Chairman of the Joint Chiefs of Staff, Capstone Concept for Joint Operations 
  (August 2005) 4. 
 
24 United States Central Intelligence Agency.  The World Fact Book. (2006): n. page.  Online.  
Internet. 20 Mar. 2006.  Available: http://www.odci.gov/cia/publications/factbook/index.html 
 
25  Capstone Concept for Joint Operations, 4-5. 
 
26 Gleick, 9. 
 
27 Kurue, 8. 
 
28  James Gleick, Chaos: Making a New Science.  (New York: Penguin Books, 1987) 6. 
 
29  Anton Kurue, “The Relevance of Chaos Theory to Operations,” Australian Defense Force 
Journal No. 162 (September/October 2003): 8. 
 
30  Kurue, 9. 
 
31 Merriam-Webster Online 
 
32 DOD Dictionary 


	DISCLAIMER
	Conclusion: Accelerating complexity in the operational battlespace clearly implies a need for Marines to increase capacity to design, plan and operate in the ever more chaotic future warfighting environment. 
	Table of Contents
	DISCLAIMER ii
	ACKNOWLEDGMENT iii
	EXECUTIVE SUMMARY iv
	Appendix A:  A Pocket Guide to Using the Archetypes
	Appendix B:  Guidelines for Drawing Causal Loop Diagrams
	Appendix C:
	Appendix D:  A Guide to Practicing Dialogue
	Appendix E: Glossary
	End Notes


