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ABSTRACT 

TITLE: Center of Gnnrit;' Anaiysis and Chaos Theory 

AUTHOR: Pat A. Pentla..,d, Lieutenan! Colonel, :JSAF 
.s 

Nearly all military authors and theoris~at one time c • another refer to the Center 

of Gravity (COG) concep:. Clausewitz was the f.rst to refe;:- to COGs ~d placed them 

within a military context that lay within a social-;iolitical construct. Subsequent authors 

have not explored COGs to any depth a~1d have fai1ed :o provide a wider framework with 

which toE§:3their me~hodologies. This paper exp~ores CO analysis om the / 

context of the new science of "Chaos Theory." 1t demonstrates that social, cultural, 

economic, political, and :;::;.ilitary systems are n nature. It postulates 

a social construct baseci on. Chaos Theory, and explores the interactions of the elements 

of power. Lastly, it shows methods to identify and disrupt COGs based upon the 

dynamics of Chaos Theory. 
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CHAPTER 1 

INTRODUCT:-:>N 

Strategy and Centers of Gravity 

The fundamental task any military organiza-':.on faces is the problem of 

tra.."lsforming limited :"..Jrces a.11d potentially unlim:~ed options into stra:egies to achieve 

specific political obje~tives. Whether peacetime planner or wartime operator, the 

essentiel burden rem.abs-develop a strategy and :::e~e-::t an option t.11at ·Jalances resources, 

restraints, constraints, and objectives. Strategies BT$ constructed :ipon larger theoretical 

frameworks which often inchde military doctrine rnd the princirles o:war as well as 

various social, politica.i, and economic f::rmulatic.::s or models. Camp :ign planning and l 
campaign targeting is the ultimate cruci'Jle wh~re ~•1ese theories must :,ass the test of 

wartime reality. However, the decisions faat imp:e:w.:m~ strategy are c~mplex and difficult 

especially in the context of fightirg an air campaigp .. ! A useful concept often employed 

to simplify and guide the airpower targefng process i.s the notion of a'..':~cking "centers of 

gravity" (COG). The COG concept is fu.7.dament2.' ~::J the princip!es ot 'Var and is critical ( 

to the combat planning and employment of airpo·v-1e:r. COGs, howeve~, are widely talked 

about and only superficially understood. They ea3ily become ''black holes" sucking in 

resources and emitting nothing but a false target of glowing energy. 

In the classic sense, centers of gravity were initialiy conceptuaEzed and presented 

by Carl von Clausewitz in his monumental work Cr; War. The most cC'.nmonly quoted 

definition frorri Clause,vitz is: 

1 Doctrinal arguments about independent air can;paigns are essentially irrelevant We cave yet to adequately 
define air warfare, air operations, or air campaigr~. I beliew 0 2! ''air campaigns" are .,.nint air campaigns." 
AU "land campaigns" c.nd "naval campaigns" are joint as we!l. : 'se "airpower" in the ;;eneric sense. Ifit 
flies, it's airpower regardlesr; of its parent service. 



,-

A center of gravity is always foun.d where the mass is concentr'lted most 
_densely. It presents the most effective tar~et for a blow: furthermore, the 
heaVIest blow is that struck by the center o:' gravity. Tbe same holds true in 1 

- war.2 l ----Clausevritz later identified the center of gravity as 1··:1e hub of all power and movement, 

on which everything depends. That is the point ag2. ·_ st wh.ic:i a~l our energies should be 

directed. ''3 United States military doctrine, to inch .. de Air Fore~, incof?()rates the COG 

concept a.,d defmes it as: "That characteristic, capability, or 1-cality from which a 

miiitary force, nation, or alliance derives its freeco::r. of actior, physical strength, or will 

to f ght. "4 Past air strategists have commonly employed notions that ad not quote 

Clausewitz verbatim, but used arguments closely mimicking his logic. They believed that 

destroying certain target sets provided a disproporjonate leverage or effect that could alter 

an enemy's capability to continue the war--in fac-:: producing a war winning leverage.5 

Ai-rpowe, and Centers of Gravity 

After World War I, both Giulio Doubet and William Mitchell developed and 

popularized theories cf stra-::egic airpower designeC: ~J attack "vital cer~ers. "6 This 

influenced the Air Corps Tactical School during the 1930s that develo:xd its concept of 

collapsing the "industrial web" by attacking "vital" systems such as electricity, 

2 Carl von Clausewitz, On War, ed. and trans. by Michael:·· ward and Peter Paret, (?rinceton: Princeton 
University Press, 1989), p. 485. 
3 Ibid., p. 596. 
4 Joint Pub I, Joint Warfare of the US Armed Forces, 11 r_,.,.- i99i, p. 34. AFM 1-1, Basic Aerospace 
Doctrine of the United States Air Force, Voll, Department ~-fthe Air Force, Mar 1992, p. 9. FM 100-5, 
Operations, Depa.went of the Anny, May 1986, pp. 179-1 gr. The Marine Corps c~. 1eats COGs as 
"critical vulnerabilities." FMFM 1, Wa,fighting, HQ US Ma,-i,:e Corps, 6 Mar 1989, "P- 35-37. 
5 An ""Xcellent synopsis of the h;story of strategic air power th 'lught ( and an original t"1eory on a "national 
elements of value" model of air power) is presented by Major T'!Son B. Barlow, "Strrtegic Paralysis: An 
Airpcwer Theory for the Present," unpublished Thesis, School of Advanced Airpow1:'r Studies, Air 
University, May 1992. 
6 Giulio Douhet, The Commar.d of the Air, trans . Dino Ferra,..:, ("flash D.C.: Office .i:- Air Force History, 
1983), p. 57. William Mitchell, Winged Defense: The Develc_r,nen: a-lUi Possibilitie~ of Modern Air Power 
- Economic andlvfiiitary, reprint edition (New York: Dove:--::1.1blications, 1988), F . xvi, 126-127. 

2 



~ 

transportation, and oil to create "self-reinforcing shortages.,,. .---ritish experience and 

capabilities during the opening phase of World War II cau, .:.em to 7iew the industrial 

•• ·~b targets d~risively as "panaceas." Instead the RAF stres.., .._ ·•com.rr £Jn denominator 

targets" which in actuality led to a night, city-busti. g, counter value crmpaign.8 US entry 

into the war was based on the principle of daylight precision bombing mid the industrial 

web theory which was incorporated in the .Air War Plans Division's fir:;t plan (A WPD-1 ). 9 

Modified later into A WPD-4 2, this new approach essentially cm:~ent ~ted on military 

;::dustrial "choke points" and "bottle necJ.r..s" to collapse the prod·-ctior. of key weapon 

systems_ Io Priority switched again in 1944, as the great "oil" versus "t:-ansportation" 

debate was settled by targeting both. Pest WW II nuclear deterrence Pas centered on 

destroying a selective series of "vital targets." While the technoiogy and targeting 

errphasis varied over time, the fundamental concept was to attack economic and/or ~ 

military centers of gravity vdh nuclear ;veapons.11 In Korea and agai·1 in Vietnam, US 

airpower was directed ( or not directed, as som~ would argue) against r number of target 

systems that US planners co-:sidered strategically or operationaiiy "vit-.:"l" Recent 

conventional air theo1ists, like Coionel Jonn Warden Ill, have paid clo..:e attention to 

centers of gravity. His published book The Air Camvairm and his unp:.!blished briefings 
~ 

and articles contain numero JS references to COGs with primary emph~.sis on enemy 

leadership and command and control. 12 

7 Robert T. Finney, History of the Air Corps Tactical School 1920-1940, (Wash D.C.: Center for Air Force 
History, i992) a.'ld Wesely Frank Craven and James Lea Cate, The Army Air Forces tr World War II, 7 Vol. 
reprint ed., (Wash D.C. : Office of Air Force History, 1983), Vol I, pp. 50-52. 
8 Lord Arthur Tedder, Air Power in War. The ues Knowles Lectures by Marsha's· ~he Royal Air Force, 
(London: Hodder and Stoughton, 1947), pp. 97-98 and Sir Art.J.iur Harris, Bomber C/fensive, (London: 
Greenhill Books, 1~<1-7), pp. 73-85. 
9 Haywood S. Hansell Jr, The Strategic Air War Against Germany, (V✓asn D.C.: Office of Air Force 
History, 1986), pp. 37-41. 
10 Carl Kaysen, "Note on Some :Historic Princip;es of Target Selection," RAND, RM-189, 15 July 1949. 
11 Benjamin S. Lambeth and Kevin N. Lewis, "Economic Targeting in Modem Warfa,e," RAND, P-6735, 
July 1982 and Kevin N. Lewis, "Strategic Bombing and the Thennonuclear Breakthrc•Jgh: An Example of 
Disconnected Defense Planning," RA.J.'ID, P-6609, April 1981. 
12 John A. Warden ID, The Air Canipaign, (Wash. D.C.: National Defense Universis Press, 1988), pp. 9-
10, 51-58 . John A. Warden ill, "Employing Air Power in the Twenty-First Century, '' The Future of Air 
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Thus from its conception, airpower has been viewed as a tcol to attack strategic l 

COGs directly.13 In actual practice, however, the identification and targeting of COGs by 

airpower has been dismal at worst and elusive at best. Often, we have experienced \ 

political-military disconnects presenting political objectives that could not be translated 

into militarily achievable objectives. 14 Because COGs in tum, flow from and must be in 

hm.mony v,ritt :he political-military objectives, they were seldom accurately identified. 

We have tvuical!. y stumbled across COGs b y trial and error or bv accident, and we have 

characteristically used such overwhelming force that the identification of the COGs 

became militarily irrelevant. 15 In a similar manner, our application of COG analysis at the 

operational level has usually resulted in inconclusive theater interdiction campaigns. 16 

. 
Why does a fundamental failure exist when it comes to applying the concept of 

identifying and neutralizi:ag COGs as an ~n.l].erent part of strategy? 

The i"aradigm Problem 

There are E:everal reasons for this. First, ~ wit attempt to show that our national 

security decision process is based upon the wrong co1:.ceptual framework to deal with the 

issues at hand. This creates the politicai-military disconnect over achievable objectives. 

Our mecbanisti:; political science models and nationa: security t..½.eories are mostly based 

Power in the Ajtemzath of the Gulf War, ed Richcrd H. Shultz Jr and Robert L. Pfaltzgraff Jr, (Maxwell 
AFB: Air University Press, 1992), pp. 57-82. John A Warden III, "Strategic Warfare, The Enemy as a 
System," draft manuscript, 1993. 

I 
13 A difficulty for ainnen has been their insistence on the unique ability of airpower to produce direct l 
political, social, and er.,onomic effects. While the traditional definition of success for armies and navies is 
their ability to destroy military means (enemy armies and navies), the measure of merit for airpower is often 
direct political effects rather than military measur'.!s of merit. 
14 Mark Clodfelter, The Limits of Air Power, The American Bombing of North Vietnam, (New York: The 
Free Press, 1989) and Andrew F. Krepinevich Jr, The Army and Vie:,'1.am, (Baltimore: Johns Hopkins 
University Press, 1986). 
15 A classic example of this in \WI II was the shift in 8th Air Force targeting priority from oil, to ball 
bearings, to the Luftweffe, to transportation, and to oil. 
16 Edward Mark, Case Studies in Air Interdiction, unpublished (:aft, Office of Air Force History, n.d. See 
also F.M. Sailagar, "Operation "STRANG:::...E" (Italy, Spring l9l 4> A Case Study of Tactical Air 
Irte,diction," R.Ai"\'D, R-851-PR, 1972. 
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-Q' upon Newtoni;;;:;_ ideas and principles. 17 They assumed an • .temational state system that 

partially ·,~~osed,' nearly line in nature, and bnrder· 1 on equilibrium. Our very 

f terminology r~flects its Newtonian origin: "power politic2 "balance of power," 

0ehavior of a system. Newtonian science relies he.:-.-1ily o~, ~ :near cause and eff~---~ 

relationshiyS; in fact it depends on single causes. 

Unfortunately, our nationa security decisio:1 proce::-- often mirrored this 

mefuodology end has stagnated upon its Newtonian founc :ion. Social science has not 

£ept pace with hard science ia attempting to explair. or ~c -; accurately describe the real 

world. We see no equiva:ent national s0 curity fram::.work """~ incorporates the insights 

tc 0e gained by using relativity, quantuE_ theory, syr::.em d~· ?mies, or "chaos" theo .18 

Our Newtonian approach is funda..'nenta ly inapprop: .,-.:~ _ -describing complex social 

systems. Initial conditions ca...'1 never be Jr .... ,own, onl:r estL."TI :ed. Even "identical" initial 

17 Hans J. Morgenthau, Politics Among Natior.s, (New York: !:..-:op£: l'..'73) and Kenneth N Waltz, Theory 
of International Politics, (Menlo Park: Addison-Wesley Pub Co, i 979). Most political science 
me+J1odologies for studying "systems" derive frof'1 the sociolog·"l: Alfroo Kuhn. See his The Study of 
Society, A Unijier!.Approa:::h, (Homewood, Illinois: Dorsey Pr~:;s, 1963) and 77-re Logic of Social Systems, 
(San Francisco: Jossey-Bass Pub, 1974). These works ana!yz,.. systems by defining the independent 
variables and controlling each in tum rather thai., analyzing patterns within the entire system with the 
independent variables uncontrolled and int.eracting with each ct.'1er. A good summary of theory is presented 
by John Lewis Gaddis in "International Relations Theory and ilie End of the Cold War," International 
Security, Winter 1992/93, Vol 17 No 3, pp. 5-58. 
18 Volumes of research have recently been published in the hard sciences related to chaos theory. The 
popular works are: Jan1es Gleick, Chaos, Making a New Science, (New York: Penguin Books, 1987), 
Peter Coveney a.'1d Roger Highfield, The Arrow of Time, (New York: Fawcett Columbine, 1990), Gregoire 
Nicolis and Ilya Prigogine, R"{Jloring Complexity: An Introduction, (New York: W. H. Freeman, 1989), 
M. Mitchell Waldrop, Complexity: The Emerging Science at t.: i Edge of Order and Chaos, (New York: 
Simon and Schuster, 1992), Roger Levin. Complexity: Scier.ce on t!-:.e &lge of Chaos, (New York: 
Macmillan, 1992), Stuart A. :iiauffina.n, Ori ·r.s o Order: SeV-Or nization and Selection in Evolution 
(Lendon: Oxford Unive:-sityPress, 1992), M.F. Barnsley and S.'.J-. Demko, editors, Chaotic Dynamics and 
Fractals, (New York: Academic Press, 1985), JM.T Thompson and H.B. Stewart, Nonlinear Dynamics 
and Chaos, (New York: Wiley Press, 19%), Ilya Prigogine and !. Stengers, Order Out of Chaos, (London: 
Heinemann, 1984), and Benoit Mandlebrot, T'ne Fractal Geome'7 oj Nature, {New York: W.H. Freeman, 
1983). From the mid 198011, the scientific journals have had a growing numb~ of articles ertaining to 
chws t eory. ee fn. 3 
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conditions cm1 biforcat~ o:- diverge, and self organize iP.to -·· • ~ny diffr:rent results because 

sc:-~ial systeras, :_.y defi:-c":i;:;:1, !nr-.:Ces the iderrtifi.cator of C'GGs ".J:· trad_._tio:ial iinear 

)!;!cause we do not 

. :.·1.; :: f v.-ar, discussing 

~r:se of operat.onal a:~,. 

werwhll1;:: 

1~ Ar.. ~xcellen-'~ ar·:· ~l~ r;x~;_orir.g titese ~~·l;1ic~tio;:: • 0 : Steven lt. ~ u~ t:, ach:- r -~ -,1---~ry fJJ."ld Strategic 
:~ O''...:ght," ~?ar.,:r;1c11.rt~, Vol XJ~II l'Io 2, ~ .. t-1:n- ... ?72, pp. 5~-~8. 
20 .f,lan Bcyercl:.en, "2lm:sewi.tz, N'Jnli"'l~r:i;:y, artC: the Unpmiictahili~-cf War," _Tnternatior.al Sec<.mty, V01 

17N0 3, Win:e:- ~992-93 , pp. 59-90. 
2i F~xoli;.l. R. \;;li::rtcn, "A Black Hole i:1 ths; Wi!.c. :;:.Jue Yo:1rle·~: Th::, r-ie~..;. -<"c;r ,, -::::omprehensive Theory of 
Air ?ewer," Air Pr:7i .. e:· History, Vol 39 Fa 4, '\,V\:t~r 1992, P?- 3'.2-42. 
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we have not folly examined the dynamic influence of various value systems, cultures, and 

social organizations on the appiication of airpower. 

The ffrd reason for Oilr poor track record o; :aentif)'·ing C:OGs is we have no 

unifying COG theory that incorporates or compensates for the two shortfalls listed above. 

A ,vorkable COG theory mus~ explain the nonlinear dynamic processes that effect society 

and cultures as a whole to include the rr. ·:itary, political, economic, social, cultural, and 

ideo!ogical elements of power. A workable COG theory must disclose how the airpower 

tool is a part of this very process, and h::w it interacts with this openly "chaotic" system.22 

In short, it must be applicable to other forms of power besides rr.ilitary power or 

airpo•.ver, and thus it should provide pn:..,:i.cal guidance for the development and 

execution of national strategy. 

Clausewitz Revisited 

Before I offer a construct for these ideas, we need to re explore Clausewitz and 

fully examine his notion of COGs. Clausewitz_ expanded his initial di"':::ussions in a very 

instructive manner and stated: 

The fighting forces of each belligerent. .. have a certain unity and therefore 
some cohesion. Where there is cohesion, the n.nalogy of the center of 
gravity can be applied ... [In] war as in the world of inanimate matter the 
effect produced on a center o • gravity is detennined and limited by the 
cohesion of the parts. In either case, a blow may well be stronger than the 
resistance requires, and in that case it may strike nothing but air, and so be 
a waste of energy .. .It is therefore a major act cf strategic judgment to 

22 Surprisingly, very little writing has been devoted to the subje-:;t of COG theory other than in Clausewitz, 
some paragraphs in doctrinal manuals, and some campaign p!a."l..riing handbooks. A lot has been written 
about the practical application o'.: airpower against "vital centers, JI which are synonymous with COGs. 
However, very few define, catagorize, or e:x-plain the interconne;;ted mechariisms that transform causes into 
effoct:s. N::me provide a theory ofCOGs. For a ·'.ditional reference to pure COG articles see: Major Evan J. 
Hoapili, "(:1.rl v0n Clausewitz: Hope and Fear," unpublished paper, Naval War Coliege, 13 February 1992, 
James J. Sdmeider and Lawrence L. Izzo, "Clausewitz's Elusive Center of Gravity," Parameters, Sep 1987, 
pp. 46-57, Lawrence L. Izzo, "The Cente:;: of Gravity is Not an Achilles Heel, JI Military Review, Jan 1988, 
pp. 72-77. The best discussion ofCOGs is in: Steven Metz and Frederick M. Downey, "Centers of Gravity 
and Stratesic Pl::.mung," Military Review, Apr 1988, pp. 23-33. 
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distinguish these centers of gravity in the enemis xces and to identify 
their spheres of effectiveness.23 

Clausewitz also pointed out how COGs are dependent 1::}~m objectives as well as 

decisions. For examp:~, i::1 explaining defense of a theater :'....e stated: 

Defense consists of two different elements--the decisi.cn and the period of 
waiting . .. [The] true relationship between the state of waiting and the 
whole, is valid only if a decision is really intended, and is regarded as 
inevitable by both sides. It is the decision t.'l"..: changes the centers of 
gravity on each side, and the opergtional theaters they create, into active 
agents. If one drops the idea of a decision, the centers of gravity are 
neutralized, and so, indeed, in a cert.a.in sense, are all the forces. 24 

My last quotation from Clausewitz concentrates on identifying COGs. He stated: 

The fiist principle is that the ultimate subst.&7.ve of enemy strength must be 
traced back to the fewest possible sources, and ideally to one alone. The 
attack on these sources must be compressed into the fewest possible 
actions--again, ideally, into one . .. The task of reducing the sources of 
enemy strength to a single center of gravity will depP.nd on: 1. The 
distribution of the enemy's political power. 2. The :--imation in the theater 
of war where the various arn1ies are operating ... Fr-:cn this it follows that 
the concept of separate and connected <memy power runs through every 
level of operations, and thus the effects that events :".'. a given theater will 
have elsewhere can only be judged in each particular case. Only then can it 
be seen how far the enemy's various centers of gravity can be reduced to 
one. 25 

Clausewitz also illustrated several examples of COC3 that were valid for his historical 

context These were: enemy fighting forces; the er '.)filY capital if there. was domestic 

strife; the protectorate of a smaller country; the "cc:nmunity of interest" of an alliance; 

and the leaders of popular uprisings. 26 

At this point, it is usefui to summarize some important observations about 
-

Clause·witz's view of COGs. (FirajCOGs existed on either side of a conflict in a dynamic 

mw.ne;~e~ t.t1e COG is a~!rength not a vulnerability, and the strongest blow comes 

\ 23 Clausewitz, On War, pp. <85-86. 
24 Ibid., p. 488. 
25 Jbid., pp. 617-18. 
26 Ibid., p. 596. 
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from a COG.9COGs involv 

COGs exist at all levels of war and are intimately tied to political objectives. The 

enen y's political aims and decisions must be considered in determining his COG. Last, 

strategy requires the identification and protection of COGs as well as the prioritized 

decision to attack, threaten or avoid COGs. 

Part of the traditional attractiveness of Clausev-itz stems from the mental appeal of 

his dynamic nonlinear view of the real world, and his p:esentation of a comprehensive 

theory of land warfare within his cultural context that incorp'Jrated this principle. 

Clausewitz in essence was a chaos theorist/practitioner, but r "'.: lacked the modem science 

or the vocabulary to express himself as such.27 Thus Clause·.- '.:::.1s theory of COGs is fairly 

complete because he presented a coherent "setting" in whic~ ientify COGs, and an 

theor; of COGs must accomplish thes 

- ==. eyerchen, "Clausewitz, Nonlinearity, and the UnprediC"tZbility cf War." 
9 
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Chaos Explained 

CHAPTERII 

CHAOS THEORY 

The key to COG analysis, therefore, is to incorporate the real and dynamic 

complexities of the natural world explained by chaos theory. I have already noted the 

growth in scientific literature pertaining to this new area of research. While all the 

literature points to the obvious applicability of chaos theory to social s'ructures, none have 

proposed a suitable overarching construct. I will attempt to do so, but space permits only 

a bare outline. I will not recite the tenets of chaos theory easily available and contained in 

ext.mt literature. Rather, I will r,ighlight several key points and then propose a structure 

consistent with the theory and it:; functions. For the uninitiated, the basics of chaos will 

hopefully become self-evident. I then propose to answer several important questions: 

How does chaos theory help to identify and prioritize COGs? What is the nature of the 

forces or 'tools" that influence COGs? 'What are t.1.e dyruu11ics involved when these tools 

interact with COGs? Hope:fol!y this wil: also answer the "so what" question: does chaos 

theory help us to better understand our world and, in the process, become better airpower 

strategists? 

Some key proposi::ions for chaos theory need to be understood. The theory applies 

to all nonlinear, dynamic systems and "predicts" certain features that are independent of 

the system's detailed stn;,cture. Chaos theo are themselves general in nature, 

-f- 1

_ ~~==-~....:.....-_.::::,-.,=-----'-..-a_-th_e_r_than _ _;;spe'--c_if_:c_e~_d_sta_~~_,.~_s._C_h_ao_s_can_be __ ei_th_e_r __ 

"deterministic a ( exhibiti..,.g regularities) or 11stochasti.c" ( exhibiting erratic randomness ).28 

28 The "degree" of chaos is often measured by the average rate ::-.t 'lrhich irr.:ormation about the system is 
produced and by the number of functional dimensions withm th') 7stem. 
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Many of these patterns or structures of regularity and randomness are universal in nature 

and apply to physics, mathematics, geometry, biology, meteorology, ecology, and 

presumably social systems. An extremely important point is that the initial conditions and 

the dynamic factors that govern sys~ern dynamics can seldom be absolutely known or 

. defined. This occurs because systems, particularly the fonctions that define them, are 

complex and "fractal" in nature--the further you attempt to investigate and refine them the 

· more intricate a.,d detailed they become. They are often self-repeating, exhibiting scaled 

structures. This would not be important except that minute differences over time can 

produce su...vprisingly diverse results, thus chaos theory does net !end itself to 

simplifications or to long term predictions. It does allow you, however, to anticipate 

cer-'3.in :fui1ctions and processes within dynamic systems that are consistent with the 

event happen, an why_ dynamic processes interact as they do, but you cannot predict 

system wm fmm around functions known as "strange attr~-:;tors."29 These patterns will 

resemble each other by exhibiting similar properties, but ¥\,7.ll never exactly repeat 

attractors (i.e. functions) t.'ien magnify initial randomness, small uncertainties, and these 

few pathways into larger scale patterns. Third simplicity thus grows into complexity, arid 

the inner underlying patterns ultimately influence the outward forms of a structure. These 

scaling structures, or self-similar organizations, within a system run deep and exhibit 

29 "Attractors" are of three types: fixed-poi.'lt, limit-cycle, and strange. They n:-e simply terms used to 
describe physical and mathematical fanctions associated with steady-st.ate, periodic-state, and dynamic 
systems. Pro eities within dynamic stems which can be used to characterize ors are: the 
rate of decay of predi t e rate of infonnation flo an e tendency :o create rnixm . 
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environment vvi'' self-organize into similar patterns in accordance with their fundamental 

struct-..ires. Note that the act, o;:- process, of self-orga.i..ization is different from the 

characteristic of self-sin:;larity Fifi nonlinearity c ~--...2~ _ ____:::__~-_.-L-.,,______,,..__.;.;L-_-f--

destabili':'~ t. em. Syster:::s use feedback to detect, alter, and minimize or accentuate 

r:- :ts enviro 

propelling it to equilibrium 

applying quantwn amounts of broad external energy tc. tl:z entire system. 

systems can create disorder in one direction while remaining trim and methodical in 

another. T'nis depends on the connectivity of the system's linkages and potential biases 

moves one direction, because time is required to reveal the patterns of a system. 

30 The "universality" of chaos principles in dynamic systems is a critlC-111 point. It indicates that similar 
processes, mechanisisms, and Jaws exist from the micro to the macro level, which presents a considerable 
task for theorists proposing grand-unified system structures. 
31 These views have been summarized from the works listed in fn. 13 above and from the following articles: 
James P. Crutchfield, J. Doyne Fa.rmer, Norman H. Packard, and cc~ Shaw, "Chaos," Scientific 
American, Dec 1986, pp. 46-57, Stuart A Kauffinan, "Antichaos and Adaptation," Scientific American, 
August 1991, pp.78-84, Ary L. Goldberger, David R Rigney, and Bruce J. West, "Chaos and Fractals in 
Human Physiology," Scientific American, Feb 1990, pp. 43--49, Alan Wolf, "Simplicity and Universality in 
the Transition to Chaos," Nature, Vol 305, Sep 1983, pp. 182-183, A.-u.., Holden, "Chaos in Complicated 
Systems," Nature, Vol 305, Sep 1983, p. 183, Larry L. Smarr, "An Approach to Complexity: Numerical 
Computations," Science, Vol 228 No 4698, 26 Apr 1985, pp. 403-408, Per Bak and Kan Chen, "Self­
Organized Criticality," Scientific American, Jan 1991, pp. 46-53, Norman J. Zabusk.y, "Grappling with 
Compicxi:y," Physics Today, Oct 1987, pp. 25-27, W. Brian Arthur, "Positive Feedbacks in the Economy," 
Scientific American, Feb 1990, pp. 92-99, Leonard M. Sander, "Fractal Growth Processes," Nature, Vol 
322, 28 Aug 1986, pp. 789-793, Celso Grebogi, Edward Ott, and James A. Yorke, "Chaos, Strange 
Attracto~s, and Fractal Basin Boundaries in Nonlinear Dynamics," Scie:-r-?, Vol 238, 30 Oct 1987, pp. 632-
638, Benoit Mandelbrot, "How Long is the Coast ofBritian? Statistict.l Sa!f-Similarity and Fractional 
Dimensi n," Science, Vol i56, 5 May 1967, pp. 636-638, Robert M.: 1ay, "Biological Populations with 
Nonoverlapping Generations: Stable Points, Stable Cycles, and Chaos," Science, Vol 186, 15 Nov 1974, 
pp. 645-647, and Russell Ruthen, "Adapting to Complexity," Scientific American, Jan 1993, pp. 130-140. 
32 This may seem obvious, but Newtonian science is theoreti~i .. time reversible. Acknowledging time as an 
irreversible functiom means you can never return to the status quo ante in a dynamic system. 
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(!;? 
e a moment to quickly restate inost im -rtant aspects of chaos 

tracts us how to examine dynamic systems--look fc deep structures and 

ic systems. It does not allow us to pre :c: accurately the specific end states 

that may develop after disruption occurs. Nor does it permit long term prediction of 

detailed end states of dynamic systems that are not subjected to disruption. Identifying the 

deep structures and processes, and predicting the how :md the why of disrupting dynamic 

systems closely corresponds to the processes we must use tc 3Ilalyze COGs. I submit it is 

the same process. 

Ii should be evident, however, that applying chws the~r., • ~o hun1an social systems 

requires bo d approaches. Furt'.hermore, :.:1e inherent fundamental 

structures of systems, combined wit.'i the ultimate unpredictabi!Z· y of end results by chaos 

theory should make it intriguing, if not acceptable, to both sock~ science and historical 

methodologies. The classic Newtonian method used to test cau.~ ,, and effect relationships 

is to be able to repeat the test. This is intrinsically ··npossible v, ··h chactic systems. To 

test these systems, one often has to rely on identifying underlym_, dimecsions, functional 

variables, and statistical patterns or properties rather than being £1,le to :::nake detailed 

predictions. Furthermore, chaos directly challenges the reductionist method of breaking 

systems down and studying each component or factor in isolatioL as a sole method to 

determine outcomes. While there are some closed, non-dynamic systems in which the 
1 

sum of the whole equals the sum of its parts, chaos shows that s3 .:-terns -;an have 

that allows for free will within a, world governed by detemiinistic laws. "33 

Chaos and Deep Social Structure 

33 Cr~'tehfield, Fa'"mer, Packard, and Shaw, "Chaos," Scientific American, p. 57. 
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In many ways, •'·:be justifica:.:ion to apply chaos theory to c.: .. :ral systems ( ) 

resembles the argume :.J used by others who have looked for dee;, .!:ructures within I 
society. For example, I would echo the reasoning presented by Jo:; .ua Goldstein in his 

work Long Cycle:;. He stated: 

My approach acknowle ges the importance of both repeti.,,_: ' <:) .d 
evolutionary change ... Long cycles are not a mechanical ;; ~ess but a 
repetition of themes, processes, and relationships along the mth of an 
evolving social system .... They do not allmN us to predict :e future, but 
they can help us to undemta..-id the dynamics of intematio:- _ )Olitics in its 
deep context. .. .It is no+ clear that scient~1c'J.:ly meaning'. . statements can 
be made about macrohistorical processes that are historic:::~ . unique, 
especially if one believes, as I do, that the future is indete::. jnate. 34 

An obvious method one might use to begi...~ t~ apply chao;:- ..:eory to cultural 

structures, would be to review the li'erature of the maj-Jr social c·" /plines pertaining to 

deep un.derlying pncesses and theories. This should inch1de his: . ry, political science, 

economics, soc:ology, anthropology, milita..-y studies, E2..d even re:; gion. 35 However, a 

deep structure comparison could easily become-the subject cf an"'- "tire paper o book. 

Thus without dwelling on this topic too long, I point cut that no ~~1gle social-cultural l 
theorist specifically ties his methodologies to chaos. 0ae also ne' ds to ealize that the \ 

bulk of cotrtemporary social science has focused on the political, 11ilitary, social, and 

economic manifesta:ions of relatively modern advanc-ed societie~. Chaos theory argues 

these visible forms of society stem from inner cultural structures bat are less studied or 

understood. 

34 Jonhua S. Goldstein, Long Cycles, Prosperity and War in the Mad.'!-m Age, Wew Haven: Yale University 
Press, 1988), pp. 6, 8, & 12. Emphasis in originsl. There has been g_ new empt:· .::is on statistical studies of 
war of which Goldstein is a part. Other important scholars in thh i:l.eld are Jack .- 'Wf, Immanuel Wallerstein, 
J. David Singer, Kalevi Holst\ Paul Diehl, a..,d John Vasquez 
35 I have already mentioned the works ofMorgenthau, Walt'l, - ':r., Goldstein,. •1d Clausewitz. One would 
need to review the following authors: Kari Marx, Adam Smith, 1 1.l'sx Weber, T: :m.as Hobbes, David 
Hume, George Modelskl, Claude Levi-Strau.rs, St.m-cey Hoffi:::iami 2enjaniin v,-•rd, John Gaddis, Morton 
Kaplan, Robert Mer.on, Graham )Jliwn, Rebert Jervis, Paul Xem '!-'y, Raymc :! Aron, l\1arion Levy Jr., 
:.S. Slotkin, Pitirim Soro!<ln, Jame::; March, Neil Smelser, Arthur~ ;:-',:;hcombe, ~ .d Reinhold Niebuhr. 
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Persistent indic ,tions of human patterns are a" evident as the disciplines we study: 

military art politics ec:momics, sociology, cultural &"',.~rropology, and value systems. , , 

~ ...... on@also view dialectic or cyclical economic fil': . poiitical processes as essentially 

the dynamics of a strange attractor. The interactions~ --.tween major subsystems, for 
. 

·" example military, political, and etc., illustrateGon..,ectivity lin..'icag~levident in chaos -
systems. Likewise, major wars could be interpreted r£{crises pob~oi!bifurcations)and 

periods of stabil:·y under balance of power systems can be seen as periods of self 
...... 

7 organization. Command, control, and communications theories in many ways resemble 

the feedback loops and control mechanisms that are prevalent within dynamic systems. 

) Analysis of collective b~havior patterns and decision making processes often imitate the 

' descriptions of nonlinef'.r open systems. Lastly, studies that explcre dynamic 

interdependence witrJn political, economic, and social systems often closely mirror the 

scientific and mathematical discussions one finds of :fractal boun:=aries. In short, chaos 

essentials have been t.i.cre a long time within social :-'cience, but we have failed to 
-· 

1 
synthesize)b.em. 36 

-
I 

36 Pioneering wcrk in system dynamics was made by Jay W. Forrester in the ~ 960s. A management 
specialist at MIT, his primary works are: Industrial Dynamics, (New York: John Wiley & Sons, 1961) and 
Principles of Syste,r..s, (Cambridge: Wright-Allen Press, 1968). A close attempt to apply system dynamics, 
but with a military perspective, has been two RAN:) propow~· David A. Shlapak, "Exploring Paralysis: 
An Introduction to the Study," RAND, PM-107-AF, Dec 1992; and Meg Cecchine and Mark Hoyer, 
"Appl;ing System Dynamics tn Effective Air Campaigns," !tAf-::9, PM-106-AF, Jan 1993. However all 
these studies are confined to the economic, political, and milit.u level and do not exerr'Jne or lore the 
un erlying socic: .. , cultural, or value sy em base. either RI::: . study a..'temptll to use chaos theory. 
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CHAPTERID 

A STRUCTURE EASED ON CH.AOS 

Buis of 0:rgan~zstioii<. 

The fundamerr'.:, .... ::. constant within social-cultu.."'81 constructs is human free will. 

Free will is analogous t:) the space-time concept in relativistic physics, defining the 

dimensions of human 3•..,ciety. Free will is ~dways present, it permeates decisions, 

structures and culture t';:oviding a vehicle for randomness to be introduced into the ··· 

system. Human will occurs in various forms, but the primary ones for our purposes are: 

the will to survive, the ·,m to power, and the will ~o truth.37 The highest reaches of 

individual or personal ·;'ill are dependent upon the social substa.n,;;e from which they arise 

and can only be fulfilled in the context of a co~unity. Man, like all primates, is a 

communal animal firs: and foremost. Communal relationships exist within all levels of 

human societ'J in endk::s elaboration. The necessity to define ma..'1's relationship to other 

individuals, his relatior ship to the community, the comumnity's rdationship to nature, and 

the community's relatic.:1Ship to other communities give rise to veJue systems. These 

value systems reflect ii'.•~ Vlill to truth and the will to power, and they comprise what many 

would call norms, mor-,s, and laws. Common expressions of value systems are religion, 

ethics, philosophy, poEical ideologies, and doctrine. The value systems that arise from 
\ 

human will and commumty are the underlying element of power and organization within 

( 
' 

human. society from th:;: most primitive tribe to moce::::. JJation states._ Values are the 
_J_ __ _:---_...;;;..-------~::::-----_J 

37 I borrow this construct fr~m Reinhold Niebuhr, Trce Chil.dem c_," :..ight and the Chi.Idem of Darkness, 
(New York: Charles Scribnets Sons, 1944), pp. 48-49. In scrr:~"vays this corresponds to Maslov's 
hierarchy of needs. 
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gravity that rules the human universe. Values are t..\e first element of power. They define 

the organization and dynamics of the other elements of pov er. 

ElemeIRts of PoweJr 

Power is not wen understood. Power is the ability to do what you want, and the 

ability to iILflue.,.,.ce others to conform to your desi:-es. Power is streninh that oennits 

j freedom of ac1im.. Because power is exercised by humans a.11d is applied to human 

societies, it is bo+h real a..,d perceived in nature. Power is amoral. It is neither "good" nor 

"bad," but it ca.'1 . :eve positive or negative effects on social organization-sometimes both 

simuliai.eously. :nis means it can increase or decrease cohesion in society. The 

effectiveness of-:ower is always situational in terms of who is using it, which element of 

power is being e..,-:eci, where it is being used, and who or what is the object of influence. 

Power is dynami ~ over time and its full force is rarely mustered without crossing fractal 

boundaries ar.d c _,nnecting into other sources and types of power. The effect of a single 

type of power is ·a.rely persuasive if used inde~ndent of other t'JPeS of power, and 

influence is magr.ifi.ed when the various elements of power are u~ed in combination rather 

than isolation. Fe:- example, military action, diploir~c pressure, a:.'ld economic sanctions 

should be coordir ated to achieve maximum effect. (i) (5) 
Power es:entiall; supports, defends, or implements the goals 

it provides connPctivity within and betvveen the elements of power. Each complete 

element of power is a center of gravity, and each ek:ment of 

The dimensions that define it vary, but the essential ones are: 

e systems can then be characteriz 
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Sources of Pow~T 

Tuer., are re1atively few true sources of power in human ::---;ciety. In Einstein's 

terms they woulci constitute the mass or "rest--ene;:gy" of society. '7iese sources are the 

basic substance cf societies and nations, and consist of value sy~r'c:ms, culture, economic 

resources, and social organization. Important feat -es of social c-~tion in the 

modem world are government and security or milita.ry organizat 1S. Having already 

discussed value systems, lets examine the others in turn. 

Culture is the learned body o customs and know1edg w;fuin human communities. 

Cultures exist for extended periods of time and may incorporate several types of societies. 

Culture arises from values, d is the means by which v 'ues are defined or expressed. 

Culture determines how man adjusts to his community, wd how societies adjust to their 

environment. r.ae most common approaches to the en"virornnent are: naturalism, 

supernaturalism, zstheticism, and mysticism. 38 'These approaches often exist in mixed 

form, although t.Ley can exist in societies in prevalent or pure forms. 

Econom~-; resources include populations, natural resources, and territory. Man and 

primates were :rm: originally territorial, but human culture and society developed 

sedentary expressions versus nomadic forms. When th.is occurred, territory became 

closely identified (if not inseperable) with definitions of community and thus was 

incorporated h,to fundamental value systems. 

Sccial organiz.ations can be categorized into three fundamental types: solidary, 

ethnic affiliation, but can also exist in economic and religious forms. Normally, solidary 

groups define or attempt to encompass all values for social organization, and thus are 

intense and mrn.u1. Contractual types of organizations are commonly associated with 

38 J. S. Slotkin, Social Anthropology, The Science of Human Society and Cultice, (New York: MacMillan 
Company, 1950), pn. 143-145. Also see fn. 41 below. 
39 Pitirim A. Sorokin, Society, Culture, and Personality: T'neir Str::cture end Dy,,.:am"cs, (New York: 
Harper and Brother' Publishers, 1947) pp. 69-150. 
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cooperative groups, wb.ere rights, privileges, and obligations are ,...•'::arly defined. Only a 

few values are encompass; .. d, projected, or monitored by the cont""'-~tual group. Modern 

democratic, bureaucratic :Jaticn states are the archetypal contractc·:tl organization. 

Antagonistic social organizations are coercive in nature and usu~:·0

:' involve domination of 

one group by another. Antagonistic types of organiz.ations are nc-:-: clly one-sided and 

involve the imposition of-1alue systems either internally or exterr-.:Iy. Antagonistic 

groups often assume a pseudo-solidary or pseudo-cont.fn._,ctual gui:,, and are typified by 

ideological totalitarian states. These three types of social organiz0 :tion can exist in 

"mixed" varieties, and they are not perma.-ient because societies r: velop and change. For 

example, solidary societies can slowly evolve into contractual or <-ntagonistic forms. 

Likewise, revolutions can occur when major disconnects develop between fundamental 

value systems a..'1.d the outwardly apparent social organizations. 

These br0 ad categories can be further classified by the pr,--,alent type of functional 

interdependence between the group's members .. This includes t;Jy _ 01bility to organize 

"unibonded" groups and 11multibonded11 groups. 40 Unibonded gro: ps have one set of 

meaningful norms or values as the vehicle or magnet for organizz~:on, while multibonded 

groups collate around two or more sets ( or potentially large num.'-"rs) of norms or values. 

The method of bonding helps determine the connectivity ·within ;- ::;ie but more 

importantly helps to indicate the potential "biases" or predisposi'·.--a toward decisions that 

may occur within groups. 

Solidary societies will tend to horizontally organize the;::: :ves around uni.bonded 

groups, and will use reinforcing unibonded groups to organize vr· ... :ically. For example, 

the tribe or the clan becomes the defining factor that determines ,:t.atus throughout social, 

economic, political, and military organizations. These societies ire normally focused 

40 Ibid., pp. 171-178. Im ort.ant unibonded grou s are: ... rceived race sex, I;! • • territorial 
p ation, econonuc reli 1ttcal. scientific and_l ·tes. Important 

I\ tribe, nation, ~. imd social -:;lasses. 

-
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• inward upon the·: defining element. Contractual societies will be horizontally and 

vertically organi-::ed around multibonded groups while permitting the existence of 
' 

unibonded grou;J. A multitude of competing and complemcntar; pluralistic groups exist 

at ali levels ..,f cc7.:ractual societies. Antagonistic societies v,,1.1! c-ganize vertica !:' along 

unibonded grm.1J:.,, using these groups to suppress other unibonded groups and to control 
-

•-
multibonded grc··ps. Antagon:stic socie'..;es can be focused either internally or externally. 

' 

These fur 1.."Ullental classificatio:c 2nd characteristics, whi .~ derive from values, 

help determine tl ;;; outward forms of ecr -:.o:nic organizatio!l, governmental function, and 

military capability. This is especiall- ev. ~nt when one studies social and cultural history 

back to antiquity, and examines diverse ~:vilizations other ti1mn modem Europe. Values, 

culture, and socir: groups interact in many permutations and comb!nations. They form 

the basis for bei~ing a systematic center of gravity fnalysis. Tnis is especially true 

when looldng at ·1e entire spectrum of conflict rather than just cc nventional operations. 

Checklist center f gravity methodologies simply will not work, :::1~::- will methods solely 

focusc-d on analyzing the external vestiges of society such as govc::mnent leadership. 41 

Reinhold Neibuhr points out: 

Government may be the head o~the ;JOdy, which without, single head 
could not be or become, a sing!~ body; but it is not possible for a head to 
create a body ... [It is] wJoma' ·0 that the less a communit:· ~s held together 
by cohesive forces in the text·-:~ fits life the more must i~ be held 
together by power. 42 

The obvious corollary of this statement is that cohesive governments and societies do not 

require strong leadership to bind their social fabric together and maintain power. 

I The sources of power are not centers of gravity in and of themselves. They are the 
I 

raw material that gets molded into another dimension of the element of power that we call 
L--------------- -----------------tv 

41 Metz and Downey, "Centers of Gravity and Strategic Planning," pp. 30-31 . This is contrary to the ideas 
espoused by Warden and others. For example, see: Bruce A Ross, "The C:ase ·"'or Targeting Leadership in 
War, Naval o/ar College Review, Vol XLVI, No 1, Winter 1993, pp. 73-93. 
42 Neibuhr, Chikkm of Light and Child.em of Darkness, pp. 165 & 168. 
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~ Lets move on to investigate these manifestations offJWer -nd the linkages of 

l power that produce them. 

Manifestations of Power (Foree) 

The important manifestations o:7 power are: military forcr .3olitical/diplo~ iatic 

force, economic force, cultural force, and ideological force. T'.ae ~-;.istence and the 

strength or magnitude of these various forces differs widely betwt ~n societies and nations. 

Relative to our cultural viewpoint, some societies are incapable c:~ :,rganizing effective 

forces, although they may occupy a seat at the General Assembly . f the United Nations. 

This stems from their underlying cultural values and their social c ·ganization. They may, 

however, possess a deeper force. A force that binds their society t'Jgether, and is capable 

of eluding modem means to overcome it. To understand this, we -:nust explain how force 

is created in society and examin~ ,.- _e dynaulics of different types c: force. 

In the natural world we bow there are four fundamental fcrces: gravity, 

electromagnetisrr, and the weak. and strong nucl~ar forces. These .-:-orces exhibit similar 

characteristics a;::-:l functions. They can attract and/or repel. They 0an exhibit positive and 

some negative charges. They posse<.:s different strengths, and t..1tey ~xert their influence at 

different ranges. For example, grav:ty is the weakest force, it alwrys attracts, and it has 

the longest "range," able to literally -::ravel the distance of the univ-:::-se. On the other hand, 

in large concentn:tions, gravity is cumulative and in large masses ·: can overcome all the 

other forces to er ~ate singularities ~•;;.ch as black holes. Another g--od example is the 

strong nuclear force. It is to39 tim,..;s stronger than gravity, but is -nly capable of exerting 

;_ts influence within the radius of th.:; nucleus of an atom. The fore ;s of nature are created 

by constant "exc:._:..:.,ges" between S' batomic pa:ticles, in essence ~-;tracting and 

instantaneously r~':urning energy ;G_ .:-n "virtual" ::.1ass i.."1 acr..,ordanc • with E=MC2. For 

example, protofil and neutrons excbmge qua::::_ to create the stro:- J nuclear force. 

Electron exchanges produce electricity, and cS11 emit photons to ct~ate light and 
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magnetism. In addition, all matter exchanges gravitons to create the force we know as 

gravity.43 

The ft r:;:;es m·:::~1 human society eY..hibi·~ similar behavior and characteristics. 

Their influence or pov'er va.nes in its projecta'.:ilit<; over various distances. Furthermore, 

hwri...an social forces ~r~ created in t.11e same manner as the forces of nature-the constant 

exchange of mass-enP:-gy in the fcr:m of "things" and/or "ideas." Neither the forces of 

nature, nor the forces '"'f human society, can be visibly touched, although their effects can 

oe felt. T'ney do :iot h . .ve mass because they are a form of energy derived from 

mechanisms of e::cha: .ge. Force is therefore an event, a process, or an action that is 

always covertly prese:.-.t and overtly felt. 

Let's exar.uine 1:::.e specific force creation process for th;;; important manifestations 

of power in society. lv.:]itary for 
• _ _ _::__~--!__- ~-..;,~~:..,__:.~~.;......;...~--

• • uct trn.::ring or operations. Political fo 

sometimes '1.ifficult to ·1stin ·sh between the elements of pure fo__!ce Indeed, the fighter 

aircraft flo·· -n b:,· '.:hen :~itai7, procure<i by the government, manufactured by the economy, 

43 John Gribbin, In L zard. .r Sc!vodinger's Cat, Quantum Physics end Reality, ;:New York.: Bantam 
Books, 1984. Also ~ee: R-·3er Penrose, The Emperor's New Mind, (New York: Penguin Books, 1989), 
Stephen N. Hawkir~, A B; • ~1 History of Ti,r.e, From the Big Bang to Black Holes, (New York: Bantam 
BookB, 1988), Alber: Einst :.n, Relativity, T'n.e Special and tlie Gen£ral Theory, trans. Robert W. Lswson, 
(New York: Bonac:::n Boo .. .s, 1961), Nigel Calder, Einstein's Universe, (New York: Penguin Books, 
1979). 
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organized t.: society, r ... ::d conceived by a culture is a product oL~·.::.ny interacting 

eystems.44 , 

As: previousl:' stated, ideological force or values constit'.: ·;:; the "gravity" of human 

society. Ideolog-J pro: -;ts rapid!.y but weakly over long distances, 'J.owever, in 
~ 

concentrated masses :' ~omi.na'~::s all other forces. In relativistic tc~ms, values may 

a.ctually be the "rest er. rgy" tlw ': distorts the space time-continuum of human will, 

becoming the fabric o:~-- ··iihich ':c:.e other feces of society play. It c:-eates biases and 
~ 

predispositions whic1 :::_fiuence the connectivity within ,,,ystems de""&rmining their 

susceptibility to chaos. The mo-:-e solid&:,' the system., with many 'u'libonded groups, the 
-

;, 

r -
\ 

) 

~ 

...... 

. 

I 

more islands of stability i~ 'Nill exJribit These areas are triReered into locked states that 

become isolated from feedback. This prov:des temporary stabili::y that can only be 

disrupted by quantum inputs of energy. 

The fun ::imental organization of each society <!etermines -:.1.e strength of the 

miW .. a.1.-y, politic::. ilip'.c':::.atic, e~;)nomic, and c~tural forces at its ,:isposal. This 

"strength" is onl:· :::ie' m:igful w 1en compared to an-::ither societj1• l .~owever, a rule of 

thu..-nb for modem net ~::i. states Nould categ rize their strengths ~ _ decreasing order as: 

cultu.ra1JeconomicJ pc::icalJ di:_.,lomatic,l~ d("militmy. \This mey ~·;-;em surprising and 
-

ther-~ may be some exceptions, _ ·1t it explains the historic difficU:·:? of targeting military 

c. • d "':<i(po1··· ~ @ ,,orce agamst ee-r;.,y roo~e r ::)a1 econmm an cultur.tl)sys".e . ...::.s! By contrast, the 
- ( 

projectabie range and the time : :sponse is ::nversely proportional -;_:, the strength. Mili_tary 
-

force projects fast and over long distances. Economic force proj,c-. ·.3 slower, over shorter 

distances, and req,·1 s "" longer period to p--oduce effects . 

- -" 

44 A good argument en.:: ·_ made t.1-tat military force is just the exte.rnd Illru!i,_ !:ati.on of a more 
comprehensive "securi~· : ~-" The ir;temsl mruri:':'estation of this force provir' :"1.tcmal security and police 
functions within soci~--
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e •ave discussed the first two dimensions of power, sources and manifestatione 

so let's move on to the third dimension we call linkage. The linkages of power are the 
---.L 

human., culu;_ -.... ~. ~:id material networks and capabilities that assist in transformin the 

sources of pc-•ver ir.'i:o forces, and that p::o·tide connectivi 

organized, and ultimately how effectively it is applied . 

., transmission of data and feedback within the 

various syst:ems. TJs, along with bias, helps determine system dynz..::nics and its 

susceptibiliti or recistance to chaos. 

The l:nkages of power are often mistaken for COGs when in ~.ctuality they possess=-,----

no force in a~"'.'d of:·'Aemselves.45 However, a linkage of power can possess either 

strengths or "ulnerr ·,_ ~lities which can be exploited to disrupt a COG system. Some -

linkages ma:· have be avoided, depending on the p,~Licular societ:·. For example, 

transportaticn systems are often identified as "vulnerab:le COGs," despite some 

transportation systF;ms being so redundant they are alrn.ost impervious to targeting. The 

nature of the ~inla. :·~s of power ultimately derive from a culture's approach to its 

environment (:nam·Jlistic, :upematural, esthetic, or ~ystic ). This determines a society's 

technology or its rr;,_ethod cf ateri.ng the environmen'. to suit its culture. Naturalistic or 

scientific apr:r:;~ ~·,::s seek and use technology at all levels of society. Thus they are more 

capable of creating linkages that organize, orchestrate, and transform sources of power 

into force. 46 

45 Airpower theorists : :1 particular have cons:dered transportctio:1 And communications as "vital centers." In 
some cases the:· wero • 'ideed vitai "linkages," and thus the appropri".te target. 
46 Slotkin, Sot:: J! Anthropology, pp. 156-181. Slotkin goes on to ·-:atagorize supernaturalism as the use of 
5YII1bols and beF.~fa ~"' , ':orm the environmen!. (p. 182). Anesthetic approach essentially defines the 
environment s -~..-.- • t' 'It is pleasing and of value in and ofit~!ftherefore only minor attempts are 
made tc change .. ~-- . /•. mystical aprroach :1ch.ieves adjustm~.~ to the environment by changing an 
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The li_rur,.ages of power create the energy which drives open dynamic social 

systems. This en":rgy can be created by less efficient "chemical" means. In natu.."e 

chemical reectionJ release energy ;;y exchanging electrons betweeri atoms. In society, this 

is analogous w th track, exchange, and se1vice indus'-ties. However, nature also -creates 

energy by "~•·-;· e-- ·" methods invol r:ng ffa ion and.~-"; ... r-,. The pre~ ct.ion of irurustria! 

goods from raw sc . .rce materials is tlle social equiv? eet. "Chemical" linkages and 

"nuclear" linkage" represent distinctly different targeting choices beth. in terms of the 

energy required to effect the linkage, and the expected results. Sirr:. :lar distinctions exist • 

as to which ''level" of linkage is bein.g attacked within me structure. Strategic anC: tactical 

linkages produce different dynamics, and thus require different targeting strategies. 47 

A Recap 

It may be helpful to graphically depict the elements of power and the 

corresponding social structure that ! have just presented. 

SOURCE 

Armed Forces 

Governme t 
Bureaucracy 

Industry & Natural 
Resources 

Society&Cu 

M~/P: 
Value System 

, Educati 
alization 

Religion & Philoscpb.y 
Indoctrination 

FORCE 

~ .. Jlitary 

xolitical & 
Diplomatic 

Economic 

individual's internal experience or ~rceptio.1 rather than procuclnr; outward chat!::_ ~ to the environ."nent 
(p.309). The last three approaches have a common demoninator in that they provide only a partial 
adjustment to the enviromnent. 
47 Mancur Olson Jr, "The Economics of Target Selection for the Combi.'led Bomber Offensive," Jo2.!/11al of 
the Royal United Service Ir.stitution, Vol CVII, No 628, Nov 1962, pp. 308-314. 
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of indivic:u.rus and community give rise to value systems, culture, 

er levels of organizational 

po\-ver, consist of sources, linkages, 3D.d force~ 

"particle" in nature and their sma.1: , ... _ass-energy can be rapidly directed against specific 

points. The underlying levels of sc ::;iai organization resemble "fields. 11 These forces 

surround thei:::- source with energy -~~-mt jn effect makes it more difficult to distinguish force 

from source. "The arena joins inf . .e very action taking place within itself. "48 Fo 

"' ,. -organi om simple stru "' 

h other and clearly function 

overning chaos theo . 

hum.an societJ. They exist at all levels of organization, tmd they represent centers of 

power and strength. They change dynamically within ru: d between societies, and they 

provide freedom of action to exercise power. They involve compkxity, cohesion, energy 

and rnass, and it requires deep analysis to determine where they lay and to prioritize 

them. Lastly, they are intimately tied to human will and value systems, and thus by 

default, to political objectives. 

Of the three dimensions of power ( source, force, and li~s ), only force is 
----1 

projectable-br·t in varying degrees. However, force can be appliec against any o::the 

other dimensions of pov·er. Generally, applying force against a so1>rce is difficult, and can 

be counterproductive because it !;)]ways threatens vital national inte.:-ests. It can create a 

48 Penrose, The Emperor's New Mind, p. 217. 
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' "dangerous paradox," whereby a strategy for unlimited "Har, if systematically pursued in a 

war of limited ai:ns, can lead to escalation and transfor'ling the war into something 

inconsisten: ·.·rith the political d jectives.49 This is also often associated with attrition type 

warfare. Fo:i;e against force involves clashes betwee 

equate to batt!r-a of annihilatior Lastly, employing force ag . 

"indirect" ar,prorch. 

49 Hoapili, "Carl. ·,on C!.auscwit.z, • p. 22. Also see Clausewitz, On War, p. 486. 
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CHAPTERIV 

~El\"'TERS F GRAVITY AND CHAOS DYNAMICS 

The linkages of :;;ower fulfill key dynamic functions within COG analysis end 

chaos theory. T:ey he:._:.- determine 

hew energy is :s:-oduceci, used, a.i."1.d expended They help determine the connectiv:::~, of a , 

system both internally r:1d between the other elements of power. A highly connec+r ~ 

system rapidly s}- :nd.s information, energy, and perturbations throughout a system. Low 

connectivity can 1.inder the spread of disturbance, but it can also result in concentn ,d 

local effects. Linkages fundamentally define the feedback within a system. V aluc ··.ases 

and humru~ free will are cruciel to determining ~e probable courses of action and -~ ~ 

effective imp_em.e::1tati0:::;. of o:;,tbns that arise from :eedback. 

Whether we ass~::ne that "rational actors," "bureaucratic organizations," or 

"political :::-ocesse::a make key social decisions based on information feedback, it is 

important '·n understand iliat what is "rational" will be relative to the cultural value biases 

of that soc~cty.50 Latent bias can be indicated by: the culture's approach to its 

environme:at (naturalistic, sup-~rnatural, esti.etic, or mystic); its historical value system 

and ideolc :;y; it.s fundamental ·type of social organization ( solidary, contractual, or 

henby social systems can be • 

50 A ground~reaking work on the natl.l-fe and importance of relative cultural bias is: Ken Booth, St?ategy 
ar.d Ethrwcent."'i...r.m, (New York: Holmlls and Meier, 1979) 
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Uncertainty . ·"'.:~iple 

An inte; Jsting aspect of efforts to investigate or "measure" a potential system's 

structure is the __ JOssibility of producing an effect comparable to the Heisenberg 

Uncertainty Pr=nciple of quantum physics. The Heisenberg uncertainty principle results· 

when attempts a:e made to measure either the position or momentwn of a subatomic 

particle. It -rells us that the more accurately a position is :measured, the less accurately we 

can determine h,e mome:r..tum or -;f.ce versa. This occurs because the energy required to 

effect or record fue measurement exceeds the energy of t.11.e force or particle being 
- -

~measured.51 ( 1 

~· A similar c:rcumstance oc-;;urs wheneve;~~temal force interacts with 

another system. The mere act of measuring, investigating, or projecting power can skew 

the :r-0sition or :.. :;);;ome of a system. The probability of interference increases when the 

force is equa:. tr • i" exceeds the strength of the forces in the other system. This is 

\ 
I 

particularly trm.; ·"hen a "superpower" becomes_ involved. For example, the simpl~ interest 

of the Unite.:.: ,.,·,;.s Congress to ::1vestigate the Bosnian Crises in 1992 caused the 

positions of _;;; various ethnic groups to alter their diplomatic bargaining positions. 52 The 

probability ~'-.,;::r:erence decreases when the force relationship is smaller-but it is 

always pos:::: - ,. l • s plainly indicates the dynamics of forces in complex systems. It 

shows that :~ applfoation of smv :".:-inn of' pr-nnnmic, social, diplomatic, or ideological 
-

~ involvemer." -.ust be approached ,:s * onstantjongoin~ process in which the process itself 

·7 

' 

-

----- -
I 

can impact •• ~: pected results! -
-._-

51 Werner Hci • ·.:-z.'.·1, Physics and Philosophy, (New York: Harpe::- Torchhooks, 1962). In physical terms 
it also causes"' 7 ,''e function to resolve itselffrcm many potential possibilities into one state. 
52 See testimr·· _ :,f <",eneral Lewis IV..I.IICKcnzie, Commander of United Nations Pear.,ekeeping Forces in 
Sarajevo. U1i-' S :-tes Congress, Senate, Committee on Armed Services, Situation in Bosnia and 
Appropriate L . :~--! Western Responses, Hearing before the Committee on Armed Services, SenP.te, 102.i-id 
Congress, 2nr' .,. '.:.August 1992, pp. 50-61. 
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Entropy and f.:e Second Law of ':'hermodynamics 

Some among you will try ~;rJ equate the effects of chaos to entropy associated with 

the second law ..,,f thermodynamics. This is particularly tempting since some authors 

directly attribti' ~ attacks on centers of gravity to precipitating entropy within social, 

economic, poF '.cal, and military s ·steins due to the second law of iliermodynamics.53 

However, ther are some significant differences tha! i::".-,..:t be clarified. The second law cf 

• thermodynami( s states that "heat in a closed system crs~ never trav-el from a low 

temperature reg :on to one of higher temperature in a s:;:~:-sustaining process. "54 T'..:e direct 

implication offue second law is that entropy, or disorc'ier, in a closed system alweys 

increases. Low entropy represents the capacity to cha::s~ or organize, and this con')ept 

Ui.ider the seco.::::. law has often been misapplied to a t -~.easure of phenomenon inciuding 

sccial systems. :v 

According to the second law, the march to e:1';-::py is inescapable within closed 

systems. At the macro level, the clcsed system is the i-':iverse itself. However at s::naller -~ 

-

scales, other systems can self-orga.-rize for "temporary" periods as !ong as they draw upon 

energy from their environment and follow the first law of thermodynamics (i.e. the energy 

going in must equal the energy going out, which is also r ewton's law of the conservation 

of energy).i In effect these micro systems are maintairung or decreasing entropy for 

1 
themselves by bcreasing entropy --jthin the macro systeml Dynamic nonlinear open. 

systems can organize to higher and higher levels as long as they m'rintain thi~ er~ 
,,- rr 

balance d the overall macro system supports the decreased entropy within the micro 
"-

system. In addft.tion, non-dynamic systems can also remain functior:-ing in equilibrium as .__ --

53 See Warden, "ftrategic Warfare," manuscript, 1993. 
54 John W. Wn~~ ed. The Universal Almanac, 1993, (New York: Universal Press, 1992), p. 545. 
55 Penrose, The ::;,~~ror's Ne-.!1 Mir.d, pp. 302-347. See also Coveney end Highfield, The A"ow ofTirr.e, 
pp. 147-181, Haw1ting, A Brief History of Time, pp. 108-112. It is important to rlarify that all excess 
energy (or low ent~opy), incbrling heat, in the universe is ultimately the result of .:-avity. Gravity organizes 
mass and creates t' e nuclear fires that prcvide the thermodynamic energy of the "-iverse. The eventual 
state of "ma."rimut!'_ entropy" v.-ill occur billions of years in the future when all th!'> ·-atter of the universe has 
been absorbed intc black holes of the "big crunch, K or gone cold :., the "big chill. ' 
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1 long as they remain open and consume energy from the macro system. Thus the first law 

oftheIIDodynamics permits life to exist and societies t.o-organize. The energy that 

societies consume in reality comes from the "sources of power," which are the raw 

resources that are converted into the manifestations of force by linkage mechanisms. 

Chaos theory is important because it describes what can happen when additional 

external force is 1ntroduced into open systems, or what happens when the linkages of 
1------------------------------t::~ 

power are severeci. I wish to emphasize that the complex descriptions of self organization 

t:? 

3 
¥ 

t 
tt 

t and potential stochastic chaos occur within open systems under the first law of 

.;J,--,~-th_·-e:rm~:odynami:;:::_--c_s-~;:,i•-J'~Th-... : _e-_nn-. :;..pa-~-c""'t-=o-=f-=th_=_e:s=e-~c-o:n:d;li'a-w::o;f:th:e:rm;=od_=_=ynam-=~-=-i=c-='s-,:an:=d-,,th-='-e:r:e~s-ul:~ti-.!!e'n;;,,g_-f-& }t_ 
V increased entropy, ~ only introduced if yo~ fust/c1ose/ti,e system and drive it to ~j t 

( ~ ·equilibrium. I These distinctions are critical to center of gravity analysis and the - .~ 
"\IJ.-,~"d_e_v•e-=lo=-p-m_e_ndt:..o_f_stra_te_gy_.-1" /frr-,o-r_e_xam __ p_le_,-th_e_d_e_c_is-io_n_to_c_l_o_se-a-sy_s_te_m-in_v_o_lv_e_s_e_l_im_ma_· _tin_g_ I"- ..----- .. ~ 

~-L=th=e=s=o=-ur-c ... es_o_f_e_n-er_gy_ , t_'.fhi_' s-is_tradi_..,,·ti-· o,,.;nal;..,_l_y_m_o_re.!...-.di-· ffi_c_ul_t_to_ acco_...:;;m .... p_l....;is=-h~an=d- req_ wr_· -es..,,ti,,...·m_e.-+~t-r~ lJ + On the other band a decision to de&roy feedbac/c mecha,c'sms to precipitate stochastic • . ~ I 
f chaos involves t!ll'geting linkages. These should normall:-be fewer, and the effects should 

f ~~_produced more rapidly. 

Scaling Structur~ within Elemenm of Power 

I have previously referenced chaos as showing t",a: larger patterns of self-

organization spdng from few simple patterns that repe?':~ themselves in a manner similar to 

fractal geometry. This occurs because of the self-refercmti'll nature of strange attractors 

where the behavior of one dimension is guided by the behavior of snother hidden inside 

it.56 We are reminded that "fractal" means an unending series of patterns that are repeated 

at smaller and smaller scales. The flexibility and strength of irregular fractal structure 

also permit acwptability and robustness within a s~·stem. 57 

56 Gleick, Chaos, p.179, Barnsley and Demko, Cr.aotic /)yrw'mic ,md Fractals. 
57 Goldberger, Rigney and West, "Chaos and Fractals in I-Ium&1 p·:ysiology," Sctemlftc American, p. 44. 
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This scs.ling effect manifests itself to produce outwardly recognizable and 

persistent patteP-l'.s within human society. By infcrenc-" crJed patterns-should exist within 
-

each of the elements of power thzt demonstrate self ~~ ::rilarity to t'ie pattern as a whole. 
~-

They should exhibit solidacy, contractual, and antagori;stic groups with unibonded and 

multibonded characteristics. We should also see evic. ..;.ce of dynrmic functions such as 

security, political, economic, cultural, and ideologica~ ~tivity repeated at these lesser 
~· 

scales. Analysis of these should assist in identifying c·~-erational nd tactical centers of 

gravity. Let us explore the military element of power s an example. 

At the value system level, military organiz'-\tic· ·; normally ~eflect the conservative 

values of societies. Just as often, they display an ~ te1-cl code of ::nilitary ethics mid can · 
-

possess their own justice system. Each service and ;:;m ler branch of service will 
-
commonly internalize their own sense of values a:id <-· ditions rig~t dovm to the unit 

level. These collective values are instilled into the ps:·a;hology of new members to 
- . 

develop a wiH to cohesion and will to esprit d' c_o;ps. ~:'ins becomes an unquantifiable but 

commonly acknowledged social-cultural force wit~1.;n ~ 11 levels of military organization. 

Militaries exhibit structural organizations -;.."'M7, , on sQli~,, contractual, or 
ft 

~ antagonistic guidelines, in effect reflecting the cult< ~. t'asis-of their societies. Solida.ry, 

unibonded organizations, however, are the prevale:1-: '·: ,. e. Militmies nonnally take a 

"naturalistic" approach to the environment, thus iliai; • :;:;hnology l ·n1cages and 

organizations mirror a pattern ofland, sea, and air fu~ :ional service structures. 58 These 

are often intercor.nected and overlapping from the st- • ~gic to the -:actical level. Military 

economics aiso exist at an levels from defense acqui: • ·.-:n 2.3 ~ 1 • .,.,::onal structure to supply 

squadrons as tactical units. :SOgistics permeates th~ r,_· ·:-::a.-y eierr :mt of power. 59 

58 For example ree l\'.lartin van Creveld, Tecfmology and War, F-- • 2000 B. C. 'o the Preserrt, (New York: 
The Free Press, 1939). 

59 
Julian Thompsoz:., Tm Lifeblood of War, Logistics in Armed C •,fiici., (Lor • - . : Brassey's, 1991) and 

Martin van Cr~ e'.~, Supplying War, Logistics.from Waller.st:::,;,_ 'I>afJ, n, {C r".bridge: Cambridge 
University Press, :.977). 
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Sources of power within these scaled structure:::; are the armed forces themselves as 

well as the logistical supplies. The linkages of power are transportation, c31, and-other 

combat service support. The manifestation of power, or force, is the consumption of 

logistics to produce milita.ry power itself "Political" force ·within the military, acts to 

redistribute wealth and power, and this is evidenced in the military rank and command 

structures. 

Scaled structures within the military element of power fa .• ,ction with nonlinear 

dynamics just like the larger military organizations of which they are a 
----..::-----'--.-I 

the operatioOO: and tactical centers of gravity. When analyzed, tl .. ir linkage mechanisms 

will reveal bo ,:,. strengths and vulnerabilities.f Substructures will •• emonstrate bias, in 

terms of predisposed values, traditions, "commander's intent," or • ':andard operating 

procedures. Connectivity is just as important in t.1ie feedback process at the micrc::~ale as 

at the macroscale. Within military organizations, in particular, 1ecision processes have 

been closely studied. rne observation, orienta~on, decision, action (OODA) loop exists 

for all levels of combat from the individual up to strategic command and control.60 

Operational ~nd tactical military organizations can exhit;~ self-organizing regularities, and 

~ 

Just as scaling structures are evident within the military element of power, it is 

apparent t..liey exist as well within the political, economic, social, and ideological elements 

of power. The framework could be easi1y filled in to illuminate the basic structures. 

Space forces me, however, to postpone thls task and proceed with an analysis of higher 

level system dynamics. 

60 John R Boyd, 11 A Discourse on Winning and Losing, 11 a collection of unpublishec briefings and essays, 
Air University Ltbrnry, Document No MU 43947, August 1987. Much ofBoyd's work was developed in 
the mid 1970s. His essay on 11Destructinn and Cre:ltion11 is particularly insightful. It enticipated many of the 
tenets of chaos theory, and is consistent with it. 
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Interdependence and Self-Compensation (j) (i) 

The elements of power do not exist in rigid structures or. fixed relationships ~~~-d-""\\ _ __ . 
import.ant feature that emerges from chaos • 

exis'"i.S because of the dynamic self-referential nature of strange attractors that use feedback 

loops to keep systems functionin;;.61 I have constantly stressed the dynamic, evo ving 

nature c:C' patterns within the ele~ents of power. Arising from vcl.ue systems and culture, 
-

these patterns are unique to each ;ndividual society. Not only are the elements of power 

working with and reacting to eacb. :~·-_er, but the entire social system adjusts when• 

subjected to external forces. 

In wa.rtime situations, the ele:..,.ents of power function differently than in 

a.., element of po,:\'·er adjusts from within to compensate, and draws 

upoa resources from the other elements of it,terconnected linkage 

~echa:.isms. This is very evider/'. within military systems. For example, the military can 

draw -c;,on wartime reserves, roles md missions can be adjusted, joint task forces can be 

created, weight of effort can be reappo:-~ioned, and units can be reassigned. In addition, 

the oL~.,:- facets of society ( eleme:rr'.:s of power) can be mobilized to support the military 

effort t ecause they are interconnected. ::Uterconnected dynamics can continue until the 

entire s 'ciety is reoriented to a wartime "ooting in situations of total war. 62 All this will·· 

occur i;:·_ a dynamic manner that responi s ~o the actions of the opponent-who is 

expericn.cing the sa...-ne process. L is ak ) time dependent or time sensitive . . 
3elf-compensation and irr:ercor.::ictedness are also evident within the economic 

elem.eut of power. This area has 1een p3rticularly studied because of traditional airpower 

61 Barlo-1-.· in his thesis, "Strategic Paralysis," (pp. 89-95) recognized these historical characteristics, but WcS 

unable to !heoretically explain them. H';: approached interdependence and self-compensation as 
"assumptions." 
62 For e:~~'11ple see Raymond Aron, Tne Century of Tolal War, (Boston: Beacon Press, 1955). 
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targeting methods against economies. 63 The ability of !Obus": .Industrial economic systems --to interconnect with political and military requirements, and to adjust to wartime targeting · 

is well documented.64 TI1~ primary means of self-com;,:;m: -· • 1 are: ttSe of econoc~ ~ 

slack, substitution, reallocation, reen~ eering, reconstitution, and :increased productivity. 

Other W'}rk a.rounds include stockpifr .g, rationing, importing, smuggl::ng, dispersing, ao.d 

hardening assets as well as actively C fending them. 

\¥bile it is theoretically possi~ ~e to destroy an. entire element of power (source, 
I 

linkage, and force) throug.h rapid par'.\'.' ]el or simultaneous campaign-s, it is unlikely this 

could occur except in sce.i:lal1os of mssive force disparities. The most likely I J 
.1.i circumstance where this c;mld happen would be in a condition of total ·war. Othe; Ii 

potential situations would be to targ""t a specific dimension of one or more elemen~ of 

power-~or example aH I){'~itical and/or cll militruy linkages f power-in an atter..-ipt to 

drive a specific element o: power to -iysfunction. While it is possible to accomplish this 

objectiv~, it is important to realize that i1 is exn:emely difficult. The more fund.am, .tal 

the element of power mat is selected for targeting, the more difficult it becomes "i:o Teet 
I'-. 

core chz,nges. For examp!e, while military and political results are achievable, ecc;: ;;mic 

power can be very resilient, an eep culu.,u-al and ideologi ~~~e almost i:::::. nwie 

to militesiy force, s ~Ort of total prolonged occupation. 

The level of effort or ene:rgy e:;-::pended against an adversary can only be achieved 

by offsetting amounts of energy from your own syst.em. Even if it is "only" a few stealth-
\ 
platforms with precision wecpons, the military, political, and economic sunk cost..s in these 

63 The Un.~ States Strategic Bombing Surveys (USSBS) proY!de a wealth of data on the European and 
Pacific theaters during WWlI. An excellent overview of WV,'!!. rfrpower effects is found in RJ. Ovei"y, Tr.e 
Air War 1939-1945, (New Yo:;-;:: Ste<.n and Day, 1981). 
64 Carl Kcysen, "N,-,te on Somr Historic Principles ofTargct ~e!e..--1:ion, • RMID, RM-189, 15 July 1949, 
Mancur lson Jr, The Economics of Wartime Shortage, repri:.'1t ~Ann Arbor: U;:,Jversity Microfilms 
Internatics;tl, ! 991 ). Alan S. :M'.ilward, War, Ecor.omy and Sc<:iety 19 39-1945, (Berkeley: University of 
California Press, 1979), and Aifred C. Mierzejewski, The Co,.lopae of the Genncm War &onomy, 1944-
1945, Allied Air Power and tire German Natiomd Railway, (C:1:;.pel Hill: University of North Carolina 
Press, 1988). 
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l systems will be found to be quite high. Furthermore, because the ~lements of power are 
I 

interconnected, •ye must realize that targeting one of them will h· :e a ripple effect that 

impacts them ru) to some extent Depending on the society, one Must define objectives - -

J 
and attempt w decide whether you want to confine disruption soll-';1.y to one element of 

--
power (COG), to mduce chaos throughout several COGs, or the v ·.ole society. A likely 

result is to pP-~::_::;itate localized, temporary periods of stochastic ( :aos followed by self 
.__ 

organization at z. lesser energy level (i.e., bifurcation). 

\ 

\ 

Lastly, the strength, interconnectedness, and nature of se: . .- compensation within 

the elements of power partly determine the courses of action ava:. • . ~ to a given social 

group. Societies will employ certain elements of power, or com..,· nations thereof, based 

on their perceived advanreges ~1"s-a-vis a potential adversary. Du ·mg the course of a 
~ 

dynamic conflic':, societies will ~onstantly appraise, innovate, and adopt new --combinations of :>0wer to achie~✓-e differ"!lt results. This is why ~ 'Jme societies always use 

ideological weapons, some use -;ultural ?:J.d eco_no:nic elements c[power, and others 

habitually adopt military a""'d pc !itical/di_ Iomatic options. Under conditions of total .war, 

all must be focused togeth:::. E""Jwever, groups can resort to low intensity conflict if they 
-

are at a significant disadvmtage. This is often th"' strategy of choice for societies \ -
- incapable of organizing or emp .. oying sophisticate~ military forces. It can also be adopted ,\ 

-

-

I 

- if societies have suffered stochastic destruction of military and economic power, but have \ \ -

self organized toward low intensity war because their ideological and cultural elements of 

power remain intact. 
-

The permutations of this line of discussion are endless, and I have so far only 

explored the general organization of modem industrialized l'ation states. Using the same 

basic approach of searching for underlying struct.z~s and ba iic values, one would have to 

develop potentially different constructs for other forms of S". ~iety. For example, one 

should expect to see distinctly different social structures for ·beological, ideological, and 
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ethnic oriented states. Likewise, sub-stete actors, multi-national •• rganizations and 

alliance systems would all have differerrt forms, functions, and C "Gs because their 

underlying value systems are dissimilar. Essentially each social r. ,tity i 

COG analysis and strategy development begins by following Sm: ~zu's imperative to -

65 Sun Tzu, The Art of War, ed. & trans. James Clavell, (New York: De!aco,.ce :?ress, 1983), p. rn. 
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CHAPTERV 

CONCLUSION 

:---,, 

~ I have at.tempted to provide an overarching intellectual and philosophical basis for 

analyzing the center of gravity concept. In tracing the previously used historical 

approaches to rr0nt.er of gravity theory, I have highlighted some strengths, but more often I 

have shO\vn their weaknesses. These theoretical shortcomings ultimately derived from the 

unconnected, unidirectional assumptions employed. In ~ these we::-e usually based 

upon faulty Newtonian cause and effect logic. In combination, these two problems have 

made previous center of gravity theories, and their application. very tenuous at best. 

In contrast, I endeavored to use aGnulti discipline&pproach in this arena; I -
attempted to inoorporate scientific, social science, and historical methodologies. I began 

" -with the obvious fact that warfare itself, and the entire notion of ~enters of gravity are 

based upon uncerlying social processes. If the social and cultural basis of centers of 
-,-

gravity could not be explained, then one could not hope to develop an adequate theory. 

- Such a theory vvould remain suspended from reality and offer no confidence in useful 

application. 
c' 

In deve~aping a social underpinning, I primarily employed the new field of chaos 

theory to show '1ie system <rjllat"IDcs involved. Only iliis approach seems to demonstrate -

the interconnec:..,d and complex relationships associ?.:too \\'ith soc:cl structures. I then 

proposed an.Qnt ... grateg_)technique, examining the complexities of society and laying the 

. basis for systematically identifying and disrupting centers of gravity. Importantl ', it 
\ 

c_ 
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' shows the necessity of understanding and synthesizing the elements of power if one hopes 
•......_ ~ --------------------------------.--.hi I ---. to ac eve success. 

My construct is broad enough to apply to all types of societies, including alliances 

and non state actors. It is sufficiently relevant and flexible to encompass the entire 

spectrum of conflict - not just conventional military operations. This is a tremendous 

advantage over traditional center of gravity methodologies. The next task to build upon 

this initial foundation, and to explore more fully th.e strategy app ications of this theory. 
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