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Disclaimer

ihe views'expressed! in this academic research paper are
those of* the author(s) and do not reflect the official
policy or position off the, US government or the
Department ofi Defense.  Inl accordance: with Al Force
Instruction 51-303, it Is not copyrighted, but is the
property of the United States government.
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Bottom Line Up Front:

EBO! reguires methodology: ter better link
tactical ehjectives with strategic oUtCOmES

MISsIon; analy/siS Process) provides
intellectual feundation for linkage during
planning

Sofit Systems Methodoelegy: prevides
Qualitative EBO preblem structuring
approach; ter supplement and Improve
current planning process

“How you think about a problem is more important

than the problem itself...” Norman Vincent Peale
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Introduction

EBOI s the: cornerstone of future US
military: employment

Mission; analysIs: aetermiies:

x Unified actions; to achieve effects; (E-N-AR)

x| Efifects necessary. terachieve campaign
ODjectives and tasks

NG ofificial methodolegy: te link effec
desired enadstate (£
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EBO Reqguires Problem Structuring

Human
5 Routine ?— interaction
Mess / Wicked Problem g T

s WWhat to do IS not ebvious 4 1

a Complex: / nen-linear L Problems  Messes/
5 dversa ry wicked problems
. : R I B
s Eriendly:and envirenmental Tools for routine ot i
factors firustrate planning decision making :
DEfining “problemr -
A outine interaction
problematic
- +—F—F——+
| Pe I"S DECtIVEI Conteth 4] Alft‘?mati"“ (2) .R.outine (3) Bepmsanting .(4). Representing
Cu Itu re are Crltlc aI of decisions decision support ggzls;zlse as'::«gtem insights for debate

changes

Planningl reguires tools |
for thinking L L Tools for thinking
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Sofit: Systems Methodology.

Conceived by Peter Checkiand
s 50-year old gualitative appreach
Overcome preblems derived firomi traditional
OpS! iesearchi approaches te human systems

s FOCUSES 0N defining problematic system; behavior:
and suggesting Improvements

Examine problematic behavior as altype ofi
conceptual system: (Hunman: Activity: Systen)

Use SSM as a Front-end to Structure EBO Mission Analysis
for Subsequent Solution-Oriented Efforts
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Strategic

Maticnal &
International
Objectives &
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E-N-A-R (Heavily Quantit
The Big Pic

Operational

E-E-L (Heavily Qualitative)

Lnified
Tactical Actions




Complex Behavior as a System

ADVERSARY
SYSTEM & .

ADVERSARY

SYSTEM WITH

PROBLEMATIC | -
BEHAVIORS —

(B1-3)
IDENTIFIED e

BEH 3 =

ASPECTS = HAS 3
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SaA03[qO

ajeIspug

Endstate
& Objectives
. Filter and Orient
relevant Data

/

Rich Picture
Captures and
Accommodates
Views on what’s
Going on NiAra
|[dentify
Behavior
Inconsistent
w/Endstate

»: BENAGURY et
ENGUMMHzS|

L

Systems Thinking
World Activities

ed EBO Mission Analysis

Purpose ppalze FIRE APRIEANRHlre”
Use off Egeebrhtoedating| various
s “EiltedEispechiies and sort contextual

data Key elements
OvideSStfiﬁEF@*-éOlﬁ)rocesses climate,

=enllE
Behavior as
A
Whole




Stage; 3: Root Definitions — Identifying,
Viewingl and Refiraming Behavior

Purpese — Categorize; Adversary: Benavior, Express
as al System
s [Laterall thinking exercise

s Determine adversary: behavior inconsistent with: desired
endstate

s [dentifies behavior tormoedify using EBO

Develop a conceptual systemi (HAS) basedion
VIEwIng the Denavior as ai system

= Apply‘a PMESII perspective—same Dehavior can
@ccUr simultaneously. in several systems

SSM terminoelogy specifies and structures problem
s Root: Definition, CATWOE Elements
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Stage 4: Conceptual Models — System
Diagrams

Representiidealized systemsigraphically:

Peveloped! fiom Root Definitions

Key. IS model consistency,

s Confiorm| tor Generall System Theory,
rieguirements for a legicall system

Iterative Process

Base; on active langiiage; tor builarbaseline
for future EBO actions
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Reframing

Attribution; and description of problematic
adversary: systemi DENavIor canl be
UNderstood WIthin Various systems
depending oni perspective
s Successiiull EBO! (system chianges) must
dccount: for the most relevant'perspectives
“Refiraming ™ develops awarenessiand
Uinderstanding 1n: complex: environments

EDI Matrix ferces planners; o) consider
multiple perspectives during planning

s GOal — represent every: preblematic DeERavior
with' at least one conceptual system; from
eachi EDI guadrant

10th ICCRTS - The Future ofi C2
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EDI Matrix and Refiraming

HIGH DESIRABILITY

LOW DESIRABILITY

HIGH EXPECTANCY

Situation expected
to be like the model
and the model'is
desirable in the
context.

(1)

Situation expected
to be like the model
but the model is
undesirable.

)

LOW EXPECTANCY

Situation not like

model but model'is
desirable
(\%)

Situation not like
model and model is
undesirable.

(1)

Source: "The Problem of Comparison in Soft Systems Methodology™ by Ledingtons
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EDI Matrix and Reframing

Action = Real World HIGH DESIRABILITY LOW DESIRABILITY
Activity' = Conceptual
System

HIGH EXPECTANCY Think about adversary. Think about

action as positive. adversary action as
negative.

(1) (1)

LOW EXPECTANCY Think differently.

about how
adversary action
could be perceived
as positive.

(IV) (1)
Source: "The Problem of Comparison in Soft Systems Methodology™ by Ledingtons

Think differently
about how
adversary action
could be perceived
as negative.

13 Jun 05 10th ICCRTS - The Future of C2 14



LLearn threugh debate
Compare modelito real world
Diffierences forecast change

Maintain quadramnt Consistency,
Usingl EDI Matiix: 2
OUtcomes

s Project efifects-based
anticipatery: actions

s Provide baseline fior
“unexpected” and

WOFSE-Case OULCOMES

Debate & ID
Changes

=enllE
Behavior as
A
Whole

/ through

Systems Thinking
World Activities

Compare
Conceptual
System to

Situation

eframe

PMESII

xamine as
Conceptual




Comparisons and Debate by Quadrant
for'a Given Conceptual System

HIGH DESIRABILITY

LOW DESIRABILITY

(IV)

HIGH EXPECTANCY Action Action
-VS- -VS-
HAS 1(l) HAS 1((11)
{)) (1))
LOW EXPECTANCY. Action Action
-VS- -VS-
HAS 1(IV) HAS 1((lll)

(1)

Source: "The Problem of Comparison in Soft Systems Methodology" by Ledingtons16




Using| EDI Matrix to Forecast Change

HIGH DESIRABILITY

LOW DESIRABILITY

HIGH EXPECTANCY

Identify weaknesses
of situation|in
relation tormodel:
develop ways of
Improving operation
of activities

Add Differences

Initiate action to
remoyve (or
constrain)
operational aspects
of situation that are
like the model.

(INRemoye Simiianties

LOW EXPECTANCY

Initiate strategic
action to action to
identify consider,
decide, design,
implement and
develop appropriate
purposefullaction in
situation.

(IM)FOpportunities

Strategic action to
identify any threats
that unwanted
activity might
develop and
develop
preventative
measures.

Threats

Source: "The Problem of Comparison in Soft Systems Methodology™ by Ledingtons
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(E-N-A-R INPUT)
m
Effect Debate & ID
Set Changes
Convert
Changes B
To Effects Validate
and Validate Changes Compare
\ Desirable / Conceptual
Feasible System to
Situation

EnsuUKe chamnges ane desirable; ieasible; Within: adversary.
system
Convert to) Effects using standardized! terms
x Capability-basediVerbdrand neun compbinations (e.g:
prevent disease)
\/alidate Effects achievanle; by: fiiendly forces

s Capabilities exist and are available in; sufficient gquantity.
to achieve desired efifects

Initiall Effect Set becomes input inte E-N-A-R process
10th ICCRTS - The Future of C2 18



Limitations

Only: prevides; crude look: at the whole”
Qualitative, Iterative Process

Requires rigerous duantitative follow-on
PIrOCESSES

13 Jun 05 10th ICCRTS - The Future ofi C2
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Conclusions

SSM atigments current planning approaches
s Point toward achievingl EBOr petential

Problem structuring methedoelegy

Leverades multiple; perspectives; throtughout
PlanNIng PrOCESS

Prevides missing qualitative firont end for
current approaches
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QUEstions 7
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Backup Slides
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Source: “Two approaches to qualitative modeling of a nation’s drugs trade”

by R. G. Coyle and M.D.W. Alexandera
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CELe & —
an EfFeRt

Source: JP-521 Course Lecture at Air Command and Staff College, Sprlng ‘05
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Current Approaches

Strategy-to-Task methodoelegy
sl FOCUSES 0N tacticalloutcomes
s [DOEs not guarantee endstate selutions

s [DoEs Not accommodate complex: systems
and behavioral factors

Boyd: OODA LOOP

Warden: P X M="Adversary: Capability.
s Drive (P)hysical te Zero
Poctrine or Planming Jolt Operations

s Provides for “orderly: and coordinated: problem
selving and decision-making™
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USJFCOM Adversary: System ofi
S\ctens

_~Information-._

ot
Economic
) . 4

Source: “The Joint Warfighting Center Joint Doctrine Series Pamphlet 7”
by USJFCOM
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Current Appreach

\_ POLITICAL /|

INITIAL STATE

FEFFECTS = CHANGE IN SUB SYSTEM
BEHAVIORS

END STATE

13 Jun 05 10th ICCRTS - The Future ofi C2
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Examples of Key Factors firomi Scenario

Data Element Inclusion Rationale
History off Region Both nations were formed: from Mercupiter, inyasion may.
be seeni as reunification
Cultuse Jupiterians have distinct culture, mvasion may be viewed. as
national alternative iff assimilation viewed! as tunlikely
Key: leaders Will make the decision to invade

United States

US trade 1s 40%, economic and personal ties

Terorist Onganizations

State-sponsored by bothi sides, escalating violence
destabilizes relationship, may: setoff*an invasion

Russia

Potential to influence Jupiter behayior and dissuade agaimnst
inyasion

Industrial base of Jupiter

Failing due tohightmiflation and outdated production
methods/ gov’t must make radical unpopular changes /
originall ieason for miflux mto JCY:

Industrial Base off Mercury,

Initial cause for 1951 influx into MICY

Saturm;

Key Jupiter trading partnes

Jupiter population

Will support mvasion if viewed as just

MCY Jupiterians

Seen as Oppressed brothers of Jupiter population

13 Jun 05
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Rich Picture Example

Rusa'a

P“_..-—.:‘p—' r—

ot

. o &
| Population !'
Saturn

8 i R A 2

'_-...-"-..-'"-..-'_-
% Economic Problems 2
R % -
40 % of U.5. electronics. =
imports

@ Obsolete Indust
1950 Division creates new
country ‘i'

‘,"-.‘,--.‘-

1950 division creates new
country

i Leaders il
I

.
L
3] -
| gLl Pl P

dividing territory

" » Threatening Invasiorb]...

hlanl PR P Y

Brother's Opressed

# Economic Cheating on Tariffs i

‘.._.l,..-.-.'- YORK : e Religious & Ethnic

Claim: Territorial
Integrity!

Ties to "brothers”

> =
P Mercury Con;r.olled York

Industry!
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Examples off Scenarior Problematic Behavior

(Themes) Basea

on Endstate

Behavi or / Acti on

VWiy. Probl enati e

Jupiter’s threatened
MEFIEt ary: | nvasi on

(bjective Is to
prevent I nvasi on
and 1 nvasi on noet
Seen as conduci ve
to long-term

Terrori sm by
Juprter’s Thunder

De5EahPNRLI BECURLLY

Fegiion

MCY Jupi t eri ans
Cl rcunvent i ng taxes
and fees

Pot ent 1 al I'y negat i ve
Unint ended | npact
on al ready fiarliing
Jupi t er econeny
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Examples of Potential HAS based on Scenario

Invasion TTheme

Conceptual System

WV

Regime Stability System

Jupiter’'s Government desires to stay in power and is; concerned
withimounting internallpressures. Capitalizing on ailegitimate
external enemy will generate popular support for a confiict
viewed as ‘just.” Invasioniis legitimate means of diverting
Jupiter’s population away. from internal problems.

Economic Improvement System

Poor economy. Is caused by poor preduction capabilities. Mercury.
possesses advanced production capabilities in MCY.
Invading Mercury will'allow capture of the facilities and
preduction capabilities reguired to improve Jupiter's economy.

Dispute Resolution System

All'ether means of resolving the dispute have been exhausted and
military action is being usedi as ailast resort. Mercury’'s recent
activities are causing the disputeto be worse.

MCY Jupiterian Protection
System

Jupiterians;in MCY are being oppressed and persecuted through
state-sponsored terrorism. Jupiter has a legal and moral right
to protect the: MCY majority from tyranny by the minority.
MCY’s close religious and ethnic ties to) Jupiter justify,
intervention.

Defeat Mercurian Military: Forces

Invasion is ai prudent military act to prevent: Mercury: from gaining
an unacceptable military’ advantage. Mercury's forces
continue to gain a significant qualitative advantage and
something must be done or the regional balance of power
may be destroyed.

13 Jun 05
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CATWOE Elements

CATWOE
Elements

Scenario Example

C - Customer

Jupiter'government leaders

A - Actor

Jupiter key military: leaders

' - TTransformation

Regime unstable > Regime Stable

W -
\Weltanschauung

Capitalizing on ailegitimate external enemy: will
generate popular support for a conflict viewed
as just.” Invasioniis legitimate means of
divertingl Jupiter's population away fiom
internal problems (Paliticallframe)

O - Owner

Senior Jupiter government: leaders

E - Environment

UNF950! Trreaty /' World Opinion /

13 Jun 05
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Example off ai Root Definition

Root Definition: A system ewned by Jupiter's natienal leaders,
operatedl by key militany’ leaders; to stabilize the regime by,
generating pepular suppert among| the demestic Jupiterian
populatien; turning attentionraway: from: Jupiter's internal
preblems; teward! a worthy external cause foeusing on an
externallenemy. The system maintains am heir of
Internatienalllegitimacy.
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Example off System Diagram

Regime Unstable

_ Instability

Regime Stable
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Proposed INext Steps

Integrate Systems; [DYAamICS INtO) Process
Examine E-N-A-Rlhianaoffi

Apply standardized EBOverbsionce
developed

DEetermine appropriate amount of
Validation for initialf effiect set

13 Jun 05 10th ICCRTS - The Future ofi C2
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